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DANH GIA TINH DICH GA PONG TAO VA GA RI
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Ngay bai bdo duoc chap nhan dang: 08/4/2024
TOM TAT

Nghién ctru nay tién hanh dénh gid pham chat tinh dich ctia ga Pong Tao va ga Ri d€ s dung tao
ga lai F1 va F2 cho phan tich di truyén. Tinh dich thu tir 10 ca thé (5 ga trong Dong Taovabga trong Ri)
duoc danh gia cac chi tiéu s6  luong va chat luong tinh. Két qua cho thay cac chi tiéu danh gia tinh ga
DPong Tao va ga Ri déu nam trong khoang kha tot, voi cac gla tri trong ting la: Thé tich tinh dlch/lan
khai thac 0,46+0,13 va 0,40+0,12ml; Gi4 tri pH 7,42+0,08 va 7,32+0,13; Mau sic tinh dich 2,36+0,02 va
2,34%0,06; Nong do tinh trung 2,01+0,62 va 1,76+0,37 ti tinh trung/ml; Hoat déng khéi 3,6+0,66 va
3,95+0,37. Hoat luec va ty 1€ tinh trung ky hinh ¢ ga Dong Tao va ga Ri dwoc danh gia sau 2, 3 va 5 gio
18y tinh. Hoat luc tinh trung ga Bong Tao va ga Ri giam déu theo thoi gian, 1an lwgt la 0,75; 0,69 va 0,61
va 0,84; 0,82 va 0,75. Nguoc lai, ty lé tinh trung ky hinh tang theo thoi gian bao quan, tuwong ting 6 ga
Dbéng Tao lan lwot 1a 30,49; 30,94 va 32,42% va ga Ri la 23,71; 24,13 va 25,02%. Két qua thu duoc cho
thay chat luong con trong ga Déng Tao va Ri nudi tai 2 dia di€ém trén dam bao chat lwgng cho viéc lam
ga bd me phuc vu tao quan thé€ ga lai xudi-ngugc trong phan tich di truyén.

Tw khoa: Ga DBong Tdo, ga Ri, chit liong tinh tring.

ABSTRACT

Semen evaluation of Dong Tao and Ri breeding roosters

The purpose of this study was to evaluate the semen quality of Dong Tao and Ri breeding roosters
to create F1 and F2 chicken populations for genetic analysis. Semens collected from ten roosters (five
Dong Tao and five Ri roosters) for quality evaluating. The results showed that the semens of Dong Tao
and Ri being good quality: semen volume 0.46+0.13 and 0.40+0.12ml; pH 7.42+0,08 and 7.32+0.13;
semen color 2.36+0.02 and 2.34+0.06; sperm concentration 2.01+0.62 va 1.76+0.37 bilion sperms per ml;
mass activity 3.6+0.66 and 3.95+0.37. The motility and abnormal sperm in Dong Tao and Ri breeds were
evaluated after 2, 3 and 5hrs of semen collection. Sperm motility of Dong Tao and Ri roosters
decreased steadily over time, which were 0.75, 0.69 and 0.61 and 0.84, 0.82 and 0.75, respectively. In
constract, the percentage of abnormal sperm increased according to the storage time, those were 30.49,
30.94 and 32.42% for Dong Tao and 23.71, 24.13 and 25.02% for Ri roosters. The results of the semen of
Dong Tao and Ri roosters raised at the above breeding farms ensures the quality as breeding males in

forward-backward hybrid chicken populations for futher genetic analysis experiments.
Keywords: Dong Tao rooster, Ri rooster, semen quality.

1. DAT VAN BE:

Viét Nam la mot trong nhiing qudc gia

c6 tinh da dang sinh hoc cao, thé hién & s6

luong gidng vat nudi, cdy trong ban dia
phong pht. Theo s6 liéu gan day cua Vién
nghién ctu vat nudi qudc t& (International
Livestock Research Institute), Viét Nam so
httu it nhat 18 giong ga ban dia (Birhanu va
ctv, 2021). Vi vay, viéc bao ton va phat trién

1Tru’émg Dai hoc Lam nghiép, Phan hiéu Déng Nai

2Vién Chan nudi

3Vién Han 1am va Khoa hoc Cong nghé Viét Nam

* Tac gia lién hé: TS. Nguyén Thi Diéu Thay, Vién Cong
nghé sinh hoc, Vién Han lam va Khoa hoc Cong nghé Viét
Nam. bién thoai: 0916541273; Email: ntdthuy@ibt.ac.vn

cac giong ga ban dia déng vai tro vo cung
quan trong dé€ duy tri sy da dang di truyén
va bao vé ngudn gen da dang cua quoc gia.
Cac gidng ga ban dia thuong phan anh dwoc
dac diém van hoa, dia ly va diéu kién tuw
nhién cua tig vung, dong thoi cling mang
lai gia tri kinh t€ cao.

Ga bong Tao la mét trong nhitng giong
ga ban dia c¢6 ngudn goc tir xa Pong Tao,
Khoai Chau, Hung Yén. Gidng ga nay mang
nhiéu dac diém t6t nhw ¢d ngoai hinh dep,
nang suat thit cao, chat lwong thit thom ngon
mang lai gia tri kinh t€ cao hon nhiéu giong
ga khac (Lé Thi Tham va ctv, 2016; Nguyén
Vian Duy va ctv, 2016). Dac diém ngoai hinh
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ddc trung ctia ga Bong Tao la hinh thai va
kich thwéc do6i chan: cap chan to, xu xi, mau
hong do, khéac biét rod rét so vdi cac giong ga
ban dia khac (Bui DPtc Ling va ctv, 2004).
Nho diac diém nay, ga Pong Tao thuong
dwoc dung lam qua ting trong cac dip 18 tét
va dugc xem nhu 1a mot ngudn tai nguyén
van hda va dic san cua vung dat Hung Yén.
Khac v6i ga Pong Tao, giong ga Ri ¢d kich
thuéc co thé nho, tuy nhién do ddc diém
thich nghi tot véi khi hau, kha nang khang
bénh t6t, phu hop véi nhiéu phwong thiic
chin nudi, vi thé' ga Ri dwoc phan bd tai khip
cac dia phuong trong ca nuéc (Nguyén Ba
Mui va Pham Kim Dang, 2016; Nguyén
Hoang Thinh va ctv, 2020). Trudc thyece t€ d6,
phan tich cac déc trung di truyén lién quan
dén dac diém kiéu hinh ddc thu la rat can
thiét nham gép phan nang cao hiéu qua cong
tac chon va lai tao cac giong ban dia quy hiém.
Viéc danh gia cac thong so chat luong tinh
trung ga trong nhu: thé€ tich tinh dich, mau
sac, pH tinh dich, néng d9 tinh trtng, hoat
luc, ty 1€ tinh trung ky hinh ... trede khi tién
hanh thu tinh nhan tao la rat quan trong trong
viéc chon ga trong lam giong, gdp phan dam
bao chat lwgng thu tinh trong qua trinh lai tao.

Nghién ctu nay danh gia chat lwong tinh
dich ga Dong Tao va ga Ri, st dung lam
giong trong thi nghiém tao quan thé lai xuoi-
nguoc gitta 2 gidng ga nay, la nguyén liéu
cho phan tich di truyén hé gen. Két qua thu
duoc gop phan khao sat chat luong ga trong
Dong Tao nuoi tai HTX Chan nudi ga Bong
Tao, Khoai Chau, Hung Yén va ga trong Ri
nuoi tai Tram nghién cttu thyc nghiém Lién
Ninh, Thanh Tri, Ha Noi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Tong s0 5 ca thé ga trong Dong Tao va 5
ga trong Ri cd kiéu hinh t6t (to, khoe, cd kha
nang lam gidng tot), do tudi 8-12 thang tuoi.
Cac ca thé ga duoc tap luyén khai thac tinh 1
thang truwdc khi dua vao khai thac tinh 2
1an/tudn vao 13:30 chiéu thir 2 va tht 5. Ga
trong Dong Tao duoc thu tir Hop tac xa Chan

nudi va kinh doanh ga Pong Tao, Khoai
Chéau, Hung Yén va ga trong Ri dwogc thu ti
Tram nghién cttu thwc nghiém Lién Ninh,
Thanh Tri, Ha Noi. Cac thi nghiém danh gia
chat luong tinh dich ga dwoc tién hanh tai
phong thi nghiém Cong nghé sinh hoc dong
vat, Vién Cong nghé sinh hoc, Vién Han lam
va Khoa hoc Cong nghé Viét Nam.

2.2. Phwong phap

Phwong phdp thu mau: Tinh dich ga duoc
14y bang phuong phap mét-xa theo mo ta cta
Bui Huy Doanh va ctv (2023). Thu tinh dich
vao Ong eppendorf 1,5ml, b6 sung dung dich
bao quan tinh EK c¢6 stra doi (Lulkaszewic,
2000) véi ty 1é dung dich bao quan: tinh dich
1:1 (v/v) va nhanh chéng duoc dua vé phong
thi nghiém phan tich.

Cdc chi tiéu va phwong phip theo doi:

Thé' tich tinh dich (V, ml): duoc do b??mg
ong 1,5ml c6 chia d0 ¢ mitc nhé nhat la
0,1ml.

pH tinh dich: cham diém cam quan dua
trén mau sac gidy do pH trung binh 3 lan
kiém tra.

Mau sic: dwoc quy d6i ra diém theo
phuwong phap ctia Peters va ctv (2008). Cu
thé: mau trang trong (1 diém); mau trang duc
(2 diém) va mau trang sita (3 diém).

Nong do tinh trung (C, trigu/ml): Sk dung
micropipet d€ pha loang tinh dich 100x bang
dung dich NaCl 3%. Hon hop duogc dwa vao
ong eppendorf va dao nhe vai 1an. Nho 10ul
da pha loang dat vao budng dém Thoma co
dat lamen. Dat budng dém lén kinh hién vi
(d6 phong dai 400x) va dém tinh trung & 4 6
0 bon goc va 1 6 o gitta cua O vudng lon.
Thuc hién viéc dém 3 1an va 1dy gia tri trung
binh. Nong d¢ tinh trung duwoc tinh theo
cong thire: C=Nx0,005 (triéu tinh trung/ml),
trong do: N la tong sd tinh trung dém duoc
ttr 5 6 0 budng dém.

Hoagt dong khoi (Mass activity): dwgc danh
gia bang cach tinh diém theo phuong phép
mo ta cta Abu va ctv (2013). Nhé mét giot
tinh dich dat trén mot lat kinh ma khong can
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day lamen va quan sat dudi kinh hién vi (do
phong dai 100x va 200x). Sau d6 cham diém
trén thang diém 1-5 dya vao chuyén dong tao
séng ctia tinh trung trong cac mau tinh dich
(1 diém: khéng c6 chuyén dong; 2 diém: mot
s0 tinh trung di chuyén ma khong tao ra bat
ky song nao; 3 diém: tinh trung chuyén dong
nho va cham; 4 diém: chuyén dong manh mé
tao xody trung binh va 5 diém: séng va xody
chuyén dong day ddc va nhanh chéng.

Hoat lyc tinh trung (A: 0%<A<100% hoac
0<A<1): Tinh dich sau khi thu thap duoc lay
ra 1 giot nho lén lam kich sach va soi trén
kinh hién vi quang hoc véi d6 phdng dai 200
lan. Hoat lyc 1a s6 phan tram tinh trung hoat
dong tién thang trén tong sd tinh trung dwoc
quan sat trén vi treong kinh hién vi. Cac thoi
diém xac dinh A: 2, 3 va 5 gio sau khi thu
tinh dich.

Ty 1 ky hinh (K, %): duwoc thuc hién theo
phueong phap ctia Abu va ctv (2013). Sau khi
¢ dinh, mau duoc quan sat dudi kinh hién vi

voi d6 phong dai x1.000. Tinh ty 1€ tinh trung
ky hinh trong t6i thidu 200 tinh tring ¢ mau
vat c6 dinh ¢ cac thoi diém 2, 3 va 5 gio sau
khi thu tinh dich.
2.3. Xtr ly s6 liéu

S6 liéu dwoc luwu trix trén Excel 2016 va
phan tich bang phan mém Minitab 16.0. Céc
thong ké mo ta, kiém dinh va so sanh trung
binh gitra cac gia tri (Mean) va do léch chuan
(SD) bang ANOVA one-way.

3. KET QUA VA THAO LUAN
3.1. Chét lugng tinh dich ga Pong Tao va ga Ri
Céc mau tinh dich dwoc khai thac trén ga
trdng Dong Tao va ga trdng Ri bang phuong
phap mat xa, b6 sung dung dich bao quan va
chuyén vé phong thi nghiém trong diéu kién
lanh (5°C). Cac chi tiéu cu thé danh gia chat
luong tinh trung bao gom: thé tich tinh dich,
do pH, mau sdc tinh dich, ndng d¢ tinh trung
va hoat dong khoi duoc thé hién & bang 1.

Bang 1. Chi tiéu danh gia chat lugng tinh dich ga Dong Tao va ga Ri

Giéng ga Theé tich tinh dich Do pH Mau sic t,inh dich Nong d6 tinh tring Hoat d(}yg khéi
(ml) j (diém) (i tinh tring/ml) (diém)
Dong Tao 0,460,132 7,42+0,08 2,36+0,02 2,01+0,622 3,60+0,66
Ri 0,40+0,12a 7,32+0,13 2,34+0,56 1,76+0,372 3,95+0,37

Ghi chii: Cic chip cdi khdc nhau trén cuing mgt cft thé'hién sw khic bigt cd y nghia thong ké (P<0,05).

Két qua cho thdy, thé tich tinh dich thu
duwoc trung binh tir ga Dong Tao la
0,46+0,13ml khai thac. Trong khi d6, thé tich
tinh dich khai thac tr ga Ri trung binh la
0,40+0,12ml khai thac. Két qua nay trén ga
Déng Tao kha twong dong khi so véi két qua
nghién cttu ctia D6 Thi Hué va ctv (2017) véi
thé tich tinh dich thu dwoc 1a 0,48ml va cua
Lé Thi Thim va ctv (2017) véi thé tich tinh
dich trung binh la 0,46ml. Trai nguoc voi ga
Déng Tao, thé tich tinh dich thu duoc ¢ ga
trong Ri & nghién ctru nay cao hon so véi két
qua khao sat ctia Nguyén Hoai Nam va ctv
(2012) chi véi 0,056ml, hay so véi ga Hac
Phong trung binh thé tich tinh dich 1a 0,33ml
véi tan sudt khai thac 3 ngay/lan (Bui Huy
Doanh va ctv, 2023). Khao sat ctia Peters va
ctv (2008) trén 7 gidng ga ban dia ¢ Nigeria

cho thdy luong tinh dich thu vé tir ga trong
dao dong 0,37-0,73ml. Sy khac biét vé thé tich
tinh dich thu dwoc c6 sy khac nhau gitta cac
nghién ctu c6 thé do sy khac biét vé giong,
s¢ anh huong ctia ché d6 dinh dudng va
quan ly cham séc (Abu va ctv, 2018). Ngoai
ra, cac thao tac ky thuat mat-xa ciing c6 thé'la
nguyén nhan, tham chi ¢ cac lan khai thac
khac nhau trén cung mét giong hay tir cung
mot ca thé ciing cho thdy c6 sy khac biét.

D6 pH tinh dich ga la trung tinh hodc
kiém nhe, dao dong 7,0-7,5, va la mot trong
nhing tiéu chi chat luong cua tinh dich. Két
qua cho thay, d6 pH trung binh cua tinh dich
ga bong Tao la 7,42+0,08 va ga Ri la
7,32+0,13. Két qua nay tuong duong voi két
qua nghién cttu trén ga Bong Tao véi d6 pH
trung binh la 7,45 (D6 Thi Hué va ctv, 2017)
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va ¢ ga Ho 1a 7,2 (D6 Thi Hué va ctv, 2015).
Tuy nhién, c6 su khéac biét vé do pH khi so
sanh v6i cac két qua cua 3 giong ga ban dia
Malaysia ¢6 d6 pH trung binh la 7,0-7,4
(Abdul va ctv, 2013), hay d6 pH cua 7 gidng
ga tai Nigeria dao dong 7,01-7,07 (Peters va
ctv, 2008).

Mau sic cua tinh dich dwoc danh gia
cam quan & 3 mitc d6: mau trang trong, trang
duc va tring sita. Mau sic cang duc thi s&
leong tinh trung chtra trong tinh dich cang
cao. Két qua cho thay, diém mau sic trung
binh nam & mtc gitta tring duc va tring sita
trong cac mau tinh dich, trong d6 mau sdc
cua tinh dich ga Pong Tao la 2,36+0,02 va ctia
ga Ri 1a 2,34+0,56. So sanh két qua ctia nghién
cttu nay voi cac két qua ctia cac khao sat khac
c6 s chénh léch nhe: ga Pong Tao trong
nghién cttu ctia DS Thi Hué va ctv (2017) 1a
2,6 diém; cua 2 dong ga Noi phan 16n la mau
tring sita (Lé Thanh Phuong va ctv, 2021).
Tuwong tu, diém danh gia mau sic tinh dich
trén nhiéu gidng ga cling rat da dang (Peters
va ctv, 2008) dao dong tir 1, 2 dén 3 diém.

Nong do tinh trung d6i v6i ga Pong Tao
va ga Ri lan luot la 2,01+0,62 va 1,76+0,37 ti
tinh trung/ml (Bang 1). Két qua nay thap hon
cac khao sat tuong tu trén ga Pong Tao nhu:
2,57 ti/ml (D6 Thi Hué va ctv, 2017) va 3,26
ti/ml (Lé Thi Thim va ctv, 2017); ga Ri cua
Nguyén Hoai Nam va ctv (2012) véi 2,09
ti/ml. Tuy nhién, gia tri nay ¢ ga Pong Tao va
ga Ri lai cao hon so véi cac giong ga ban dia
khéac nhu ga HO la 950,6 triéu tinh trung/ml
(D6 Thi Hué va ctv, 2015); ga Noi dao dong
trong 1,02-0,93 ti/ml (Lé Thanh Phuwong va
ctv, 2021), ga Lién Minh dat 5,40 ti/ml vao
mua néng va 3,9 ty/ml vao mua lanh (Ngo
Thanh Trung va ctv, 2016). So sanh voi két
qua cac nghién cttu ngoai nudc cho thay cd
sw khéc biét dang ké. Cu thé, két qua nghién
ctu nay thap hon nhiéu so véi két qua thu
duoc trén 4 dong ga nudi tai Bangladesh voi
nong do tinh trung bién dong 7,5-9,6 ti/ml
(Abu va ctv, 2013); twong dong voi nghién
ctu trén 7 giong ga ban dia tai Nigeria, dao
dong 3,11-4,21 ti/ml (Peters va ctv, 2008) va

khac biét déng ké trong 3 gidng ga tai
Malaysia la 1,83-4,44 ti/ml (Abdul va ctv,
2013); song cao hon so véi két qua ctia Mavi
va ctv (2019) véi nong do tinh trung dao
dong 1,83-2,13 ti/ml trén 3 gidng ga An Do.

Hoat dong khoi cua tinh trung la mot
trong nhitng chi tiéu danh gia chat luong
tinh trung. Tinh trung cang khoe manh, khi
di chuyén tao ra song va xoay cang 16n. Két
qua cho thay hoat dong khoi trung binh cua
ga Dong Tao 1a 3,6040,66 va ga Ri la 3,95+0,37
diém. Két qua nay cho thdy hoat dong khoi
ctia tinh tring trong cac mau tinh dich thu
duwoc dat yéu cau. So sanh cac nghién ctru
khéc, hoat dong khdi ¢ nghién cttu nay thap
hon so voi khao sat trén ga Dong Tao la 3,99
diém (D6 Thi Hué va ctv, 2017), nhung cao
hon so véi ga Ho dat 3,30 diém (D6 Thi Hué
va ctv, 2015), hay dao dong 3,8-4,0 diém trén
4 dong ga trong nghién ctru cua Abu va ctv
(2013).
3.2. Anh huéng ctia thoi gian bao quan dén
hoat lIuc va ky hinh cta tinh triung
3.2.1. Anh huomg ciia thoi gian bio quan dén
hoat lyc cua tinh triung

Két qua ¢ bang 2 thé hién sy anh hudng
cta thoi gian 1én hoat luc cta tinh trung ga
trong dung dich bao quan tai 3 thoi diém la 2,
3 va 5 gio sau khi thu tinh dich. Két qua cho
thay, hoat luc tinh trung ctia ga Dong Tao va
ga Ri cao nhat vao thoi diém 2h sau khi lay
tinh va giam dan theo thoi gian. Cu thé: ga
Dong Tao cé hoat luc trung binh vao thoi
diém 2, 3 va 5 gio lan lwot 1a 0,75:0,12;
0,69+0,14 va 0,61+0,14, tuy nhién sy khac
nhau nay khong c6 y nghia thong ké (P<0,05).
Déi voi ga Ri, vao cac thoi diém tuwong tu co
hoat luc tinh trung trung binh lan luot la
0,84+0,04; 0,82+0,03 va 0,75+0,03 va co su
khac biét thong ké gitta cac thoi diém 2, 3 va
5h. Diéu nay cho thdy néu tinh dich duoc bao
quan trong dung dich bao quan thi chat
lwong tinh dich & thoi diém 5h van dam bao
tot. Két qua nay cta chung t6i cao hon so véi
két qua nghién cttu ctia D6 Thi Hué va ctv
(2017) & cac moc thoi diém sau 2, 3 va 5 gio,
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hoat Iiec tinh trung trong dung dich bao quan
cua ga trong Dong Tao lan luot 1a 0,662; 0,576
va 0,375. Mot nghién cttu khac cta Lé Thanh
Phuwong va ctv (2021) trén tinh dich cua 2
dong ga trong sau thoi gian bao quan 5 gio,
hoat luc tinh trung lan luot la 0,7647 va
0,7343. Ddi véi ga Ri, so sanh véi két qua tinh
nguyén duoc danh gia ngay sau khi 1ay cao
hon két qua khao sat trén ga Ri 1a 0,5791
(Nguyén Hoai Nam va ctv, 2012). Két qua
hoat Igc tinh trung trong thi nghiém nay
twong dong véi bao cdo cua Peters va ctv
(2008) khi khao séat trén mot so giong ga o
Nigeria c6 s bién ddng trong khoang 0,6255-
0,8735. Su chénh léch trong cac nghién ctru c6
thé dwgc giai thich boi yéu td giong, ca thé,
dd tudi, mua vu va dung dich bao quan la
khéac nhau.

Bang 2. Anh huéng thoi gian bao quan dén A

Thoi gian bao quan (gio)

Gié s
iong ga 5 3 5
Dong Tao 0,750,122 0,69+0,14> 0,610,142
Ri 0,84+0,04* 0,82+0,032 0,75+0,03°

3.2.2. Anh huéng thoi gian bdo quin dén ty 1¢
ky hinh ctia tinh trung

Tinh trung ky hinh la tinh trung c6 cau
tric bat thuong khi quan sat trén kinh hién
vi, ty 1é ky hinh cang thap thi chat luong tinh
trung cang cao. Két qua bang 3 trinh bay ty 1é
tinh trung ky hinh (K, %) ¢ ga Dong Tao va
ga Ri 0 3 thoi diém 2, 3 va 5 gio bao quan cho
thay & ga Bong Tao cao hon so vdi ga Ri xap
xi 7%. Ty 1 tinh trung ky hinh & ca 2 giong
ga tdng theo thoi gian bao quan nhung su
khac biét nay 1a khong dang ké (P<0,05).

Bang 3. Anh hwéng thoi gian bao quan dén K

Thoi gian bao quan (gio)

Giéng ga
88 2 3 5
Pong Tao  30,49+497% 30,94+3,76° 31424594
Ri 23,7143,49 24,13£3,27%  25,02+3,38"

Két qua vé ti 1é tinh trung ky hinh trong
khao sat nay cao hon so véi khao sat cua Lé
Thi Thim va ctv (2017) dwoc bao quan ¢ 5°C
sau 10 gio (ty 1é 19%). Trong khi do, khao sat
ky hinh tinh tring ga Hac Phong (Bui Huy
Doanh va ctv, 2023) ¢ thoi diém 8 gio va 24

gio (5°C) trong 2 loai dung dich bao quan co
két qua twong tng la 23,87; 25,87 va 24,63;
25,33%. Ngb6 Thanh Trung va ctv (2016) cho
biét ti 1¢ tinh trung ky hinh ¢ ga Lién Minh la
18,60% (mua noéng) va 23,60% mua lanh.
Ngoai ra, cac nghién ctru trén cac giong ga
ngoai khac nhu 4 dong ga tai Bangladesh co6 ti
1é tinh trung ky hinh 1a 12,8-9,9% (Abu va ctv,
2013). Nhin chung, ty 1€ tinh trung ky hinh ¢ 2
giong ga Bong Tao va Ri cao hon so véi cac
gidong ga trong mot sd nghién cttu khac.

4. KET LUAN

Tinh trung ga trong Pong Tao va ga
trong Ri (th€ tich tinh dich, mau sdc, pH tinh
dich, ndéng d¢ tinh trung, hoat dong khoi,
hoat lwc, ty 1€ tinh trung ky hinh) thu dwoc
trong nghién cttu nay dam bao cac tiéu chi
chat lugng dé€ st dung chung lam giong
trong phép lai xudi-nguoc tao quan thé lai
phuc vu thi nghiém phén tich di truyén.
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KHA NANG SINH SAN CUA GA NOVOGEN BROWN NUOI TAI

CONG TY TNHH MTV GA GIONG DABACO
Hoang Anh Tudn'", Vii Thi Thity Hang! va Nguyén Thi Phurong!
Ngay nhan ban thao bai bao: 08/3/2024 - Ngay nhan bai phan bién: 08/4/2024
Ngay bai bdo duoc chap nhan dang: 18/4/2024
TOM TAT
Muc dich chinh ctia nghién ctu nay la danh gia kha ning san xuét tring ctia ga Novogen Brown
thuong pham 21-72 tuan tudi, nudi tai cong ty TNHH MTV ga giong DABACO t thang 5/2022 dén
thang 10/2023. Tong s6 900 ga Novogen Brown ¢ 20 tuan tudi dugc phan ngau nhién vao 3 day chuéng
nudi (3 1an 14p lai). Ga duoc nubi trén 16ng va 4p dung ché& d6 cham séc nudi dudng ga siéu tring cua
cong ty DABACO, st dung thitc dn hon hop hoan chinh, duoc diéu chinh theo ty 1€ dé; udng nudc tw
do. Ket qua cho thdy, dan ga dé 5% va de dinh cao ltc 148 (21 tudn tudi) va 199 ngay tudi (29 tuan
tudi). Ty 1& dé binh quan cua dan ga Novogen Brown thwong pham dat 82,18% va NST dat 299,13
qua/mal/nam TTTA/10 trimg dat 1,60kg. Tring ga Novogen Brown thuong pham c6 chat luong tot, ty

1€ long do6 va don vi Hu lan luot 1a 26,05% va 83,10.

Tw khoa: Ga Novogen Brown, ty I¢ dé; NST, CLT.

ABSTRACT

Evaluating the production capacity of commercial Novogen Brown chickens raised
at DABACO Lac Ve One Member Company Limited

The main purpose of this study is to evaluate the egg production ability of commercial Novogen
Brown chickens from 21 to 72 weeks of age, raised at DABACO Chicken Breeding Company Limited

1Hoc vién Nong nghiép Viét Nam
* Tac gia lién hé: Hoang Anh Tuén, Hoc vién Nong nghiép Viét Nam; DT: 0989119184. Email: hatuancngc@gmail.com.
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from May 2022 to October 2023. A total of 900 Novogen Brown chickens at 20 weeks of age were
randomly divided into 3 rows of cages (3 repetitions). Chickens are raised in cages and apply the
DABACO company's super egg chicken care regimen, using complete mixed food, adjusted according
to laying rate; drink water freely. The results showed that the hen flock laid 5% and peaked at 148 (21
weeks of age) and 199 days of age (29 weeks of age). The average laying rate of the commercial
Novogen Brown chicken flock reached 82.18% and NST reached 299.13 eggs/hen/year; average weight
of food/10 eggs is 1.60kg. Commercial Novogen Brown chicken eggs have good quality, the yolk ratio

and Hu unit are 26.05% and 83.10 respectively.

Keywords: Novogen Brown chicken; laying rate; egg productivity; egg quality.

1. BAT VAN BE

Chi tiéu murc tiéu thu tréng/dau nguoi la
mot trong nhiing chi tiéu danh gia chat luong
cudc sdng ctia mdi quoc gia. Hién nay, so véi
trung binh thé'gioi, chi tiéu nay ctia nudc ta con
thap. D€ nang cao chi tiéu nay, chung ta can
nudi ga siéu tring voi bo gidng tot, nhap ti
nude ngoai cho ning suat cao, phdm chat tot.
B0 giong ga siéu triing Novogen Brown rat noi
tiéng trén thé'gidi, cd nguodn goc tir Ha Lan.

DPé€ 6 co so khoa hoc danh gia kha nang
san xudt ctia ga thuong pham, gép phan
hoan thién quy trinh chdn nu6i ctia giéng ga
Novogen Brown, chung t6i tién hanh dé tai:
“Panh gia kha ndng san xudt cua ga
Novogen Brown thuwong phdm nubi tai Cong
ty TNHH mot thanh vien DABACO Lac Vé -
Tién Du - Bdc Ninh”.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Béi tuong, dia di€m va thoi gian

Tong s6 900 ga Novogen Brown thuong
pham 20 tuan tudi dwgc nudi tai Cong ty
TNHH MTV ga giong Dabaco tir thang
5/2022 dén thang 10/2023.

2.2. Phwong phap
2.2.1. B4 tri thi nghiém

Thi nghiém (TN) dugc tién hanh phan 16
ngau nhién vao 3 day chudng nuodi (3 1an lp
lai). Ga sinh san duoc nudi trén 16ng va ap
dung ché& do cham séc nudi dudng dua theo
quy trinh chdm séc nudi dudng ga siéu
tring. Ga dwgc udng nudc ty do, luong thic
an duoc diéu chinh theo ty 1¢é dé (TLD), ché
dd chiéu sang dam bao 16 gio/ngay; st dung
thitc an hdén hop hoan chinh ctua cong ty
DABACO, thanh phan dinh dudng duoc
trinh bay ¢ bang 1.

Bang 1. Thanh phan dinh duéng TA ga sinh san
Thanh phan Ty 1€ (%)

Protein tho (%) 16,0
Do am (%) 14,0
Xo thd (%) 5,0
Phét pho (%) 0,5-1,2
Canxi (%) 2,5-5,0
Nang lwong trao d6i (ME, kcal/kg) 2850
Lysine (%) 0,85
Metionin + Cystinine (%) 0,70

2.2.2. Cdc chi tiéu theo doi va phuong phdp tinh

Ty I¢ logi thdi: Hang ngay dém chinh xac s&
ga chét va loai thai trong timng 16 thi nghiém. Ty
1€ loai thai duoc tinh theo cong thitc

Tyléedée XY ga chét, loai trong tuan

(%) S6 ga dau ky

Tudi thanh thuc sinh duc: khoang thoi gian
tte khi dan ga no ra cho dén khi ty 1¢é dé (TLD)
dat 5%.

Tudi dat TLD dinh cao: khoang thoi gian
tte khi ga nd ra cho dén khi dan ga c6 TLD
cao nhat trong toan chu ky dé tring.

Ty 1¢ dé: dugc tinh theo cong thic:

Tyle _ X tringdé trong tuan
dé (%) Y maico trong tudn

Nang sudt trirng: dwgc tinh theo cong thirc:

NST ) triing dé trong ky (qua)

x 100

x 100

(qua) " 'S8'mai binh quan trong ky (con)

Chit liong trieng: xac dinh mot s6 chi tiéu
chat luong tring (CLT), khoi luong tring
(KLT), chi s6 Haugh (Hu), ty 1&é vo; long do,
long trang) bang cach khao sat 50 tring &
tuan tudi 38 theo phuong phép ctia Bui Htru
boan va ctv (2011).
2.3. X 1y s6 liéu

S6 liéu thu t}lép va cac tham sd tinh toan:
Dung lwong mau (n), gia tri trung binh
(Mean), sai s6 chuan (SE), duoc xtt ly bang
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phan mém SAS 9.4. Copyright © 2014 SAS
Institute Inc.

3. KET QUA VA THAO LUAN
3.1. Khéi lwgng va dién bién ty 1é dé cia ga
Novogen Brown

Dién bién ty 1é dé ctua ga mai thuwong
phdm Novogen Brown duwoc thé hién trong
bang 1 cho thay bat dau dé béi 6 130 ngay
tudi (twong tng 18 tuan tudi), dé dat 5% va
dé dinh cao lac 148 (21 tudn tudi) va 199
ngay tudi (29 tuan tudi). Khoi luwgng ga
Novogen Brown khi bat dau dé béi, dé 5%
va dé dinh cao 1an lwot 1a 1.443,67; 1.707,67
va 1.913,05g. Islam (2018) cho biét ga
Novogen Brown c¢6 TLD dinh cao ¢ 30 tuan
tudi voi KL co thé la 1.889,60g. Hossain
(2020) cho biét 4 gidng ga dé siéu trung:
Hy-Line Brown, ISA-Brown, Novogen
Brown va Shaver Brown-579 nubi tai
Bladesh c6 tudi dé bdi dao dong 18-20 tuan
tudi; KL co thé ¢ thoi diém dinh cao 1a
1.800-2.000g. Nhu vay, dan ga Novogen
Brown nudi tai Dabaco c6 két qua tuong
dwong véi nghién ctru trén.

Bang 1. Tudi dé, KL ga mai lac (Mean+SE)

Giai doan Tuﬁ’? deé KL ga mai
(ngay) (n=3, g)
bé tring boi 130 1.443,67+35,65
Dé dat ty 16 5% 148 1.707,67+53,16
bé dinh cao 199 1.913,05+46,89

3.2. Ty 1€ loai thai cua ga Novogen Brown

Két qua trong bang 2 cho thdy s6 ga mai dé
hao hut va loai thai trai déu qua cac tuan tudi.
Tinh chung ca giai doan (21-72 tuan tudi) ty 1&
loai ga dé ISA Brown la 3,6%.

Két qua nghién cttu vé ty 1€ loai thai ctia
Novogen Brown thuong pham cho ta thay
strc sOng cua ga mai dé rat tot, khong co thoi
diém nao trong ca giai doan ga dé bi chét hay
loai thai quéa nhiéu. Ty 1€ loai thai thap chu
yéu la do ga thich nghi t6t véi diéu kién
cham séc, nudi dudng cta co so. Tuy nhién,
s0 luong ga mai hao hut trong qua trinh de
tring 1a do 2 nguyén nhan chinh. Dau tién la
loai thai nhiing con ga cé ngoai hinh qua xau,

yéu khong du kha ndng dé tring. Tht 2 1a
nhing con 6m yéu, chét dot ngdt do mic
bénh hodc bi sOc nhiét do thoi tiét néng mua
bat thuong. Vi vay, can loai bo kip thoi nham
giam cong cham séc va thiec an.

Bang 2. Loai thdi ga Novogen Brown (n=3)
Ty 1¢ loai thai (%)

Tuan tudi

21-24 3,0
25-28 3,0
29-32 3,0
33-36 3,2
37-40 3,2
41-44 3,2
45-48 3,3
49-52 3,3
53-56 3,3
57-60 3,5
61-64 3,5
65-68 3,5
69-72 3,6
Ca ky 3,6

3.3. Ty 1¢ dé va nang sut tritng

Ty 1é dé (TLD), nang suat tring (NST) va
tiéu ton thiee an (TTTA)/10 qua tring cta ga
Novogen Brown thuong pham duoc thé hién
0 bang 2 cho thay, TLD cta dan ga Novogen
Brown thwong phdm tang dan qua cac tuan
tudi. Sau khi thanh thuc, TLD ting nhanh va
dat dinh cao trong giai doan 29-32 tuan tudi
(93,65%). Tt tudn 32 tro di, TLD cta ga giam
dan, dén tuan 65 thi TLD thap hon 75%, diéu
nay la hoan toan phu hop véi sinh ly sinh
duc ty nhién cua ga. Tinh chung cho ca giai
doan (21-72 tuan tu6i), ga Novogen Brown
thuong pham co ty 1é dé la 82,18%, nang suat
tring trung binh 1a 299,13 qua/mai.

Trong nhiing tuan dau khi méi budce vao
dé, ty 1é dé cua ga thap nén TTTA cao, nhitng
tuan tiép theo, ty 1é dé tang lén thi TTTA
giam di ro rét. TTTA cua ga Novogen Brown
thuong pham cao nhét ¢ giai doan 21-24 tuan
tudi vai 3,96 kgTA/10 qua tring, giam dan &
cac tun tiép theo, giai doan 29-32 tuan tudi
ga dé dat dinh cao, TTTA giai doan nay la it
nhat voi 1,27 kgTA/10 qua tring. Tinh trung
binh ca giai doan dé (21-72 tuan tudi), tiéu
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ton thic an/10 qua tring cua ga Novogen
Brown thuong pham 1,60kg.
Bang 3. Ty lé dé, NST, TTTA/10 trizng (n=3)

Giai doan Tylé d¢ NST/mai TTTA/10 tritng

(tuln tudi) (%) (qua) (kg)
21-24 36,28 10,16 3,96
25-28 87,74 24,57 1,39
29-32 93,65 26,22 1,27
33-36 91,89 25,73 1,29
37-40 91,23 25,54 1,31
41-44 91,98 25,75 1,30
45-48 88,22 24,70 1,38
49-52 85,46 23,93 1,43
53-56 83,95 23,51 1,44
57-60 85,18 23,85 1,41
61-64 81,49 22,82 1,48
65-68 77,45 21,69 1,55
69-72 73,82 20,67 1,62
Caky 82,18 299,13 1,60

Ga Novogen Brown khi nuoi tai
Bangladesh c6 ty 1é dé binh quan dén 95
tuan tuoi la 78,89% (Hasan va ctv, 2021) va
NST ca ky dat 381 qua/mai (Hossain, 2020).
béng Vi Hoa va ctv (2022) cho biét ga
Novogen Brown thuwong pham dat TLD
dinh cao ¢ 32 tuan tudi, dat 93,23%. Tuy
nhién, Ibrahim va Goshu (2020) cho biét ga
Novogen nudi tai Ethiopia dé bodi luc 112
ngay tudi va TLD dinh cao 1a 77,5%. Nhom
tac gia da giai thich réng diéu kién chan
nuoi 6 Ethiopia chua dadp tng duoc doi hoi
veé trinh d6 chdm séc, nudi dudng va diéu
kién dinh dudng, vi vay ga Novogen chua
thé hién duoc day du tién nang di truyén.
Philippe va ctv (2020) cho biét TTTA cho 10
qua triéng cua ga Novogen Brown dat
1,61kg. Nhu vay, ga Novogen Brown nudi
tai Dabaco cho két qua twong duong vdi cac
nghién ctu trudc day va so véi khuyén cido
cta hang Novogen (Novogen, 2022). biéu
nay chitng té6 quy trinh chdam séc nudi
dudng cua cong ty Dabaco da dap ung
dugc yéu cdu cua gidng va phat huy hét
tiém nang di truyén cua gidng ga Novogen
nhap noi.

3.3. Chit lugng tring

Chat luong tring la mot trong nhiing chi

tiéu quan trong trong viéc danh gia kha nang

sinh san cta gia cam, lién quan dén sy phat
trién phoi, chat lwong ga con mdi mo va dac
biét anh hwong dén thi hiéu nguoi tiéu dung,
quyét dinh dén gia ca, loi nhuéan kinh t€ trong
chin nudi ga (B6 Ngoc Ha va ctv, 2016)

Két qua khao sat chat luong tring (CLT)
ga Novogen Brown thuong phdm ltc 38 tuan
tudi duoc trinh bay trong bang 4 cho thay
tring ga Novogen Brown dat chat luong tot
véi chi s6 hinh thai la 1,31. Ty 1é vo, long do,
long trang ctia tring ga Van Linh 1an luot 1a:
10,84%; 26,05%; 62,66% tuwong duong voi ty 1é
1:3:6.

Don vi Haugh cta tritng ga Novogen
Brown thuong pham trong nghién ctu kha
cao, dat 83,10. Theo TCVN 1858:2018 vé phan
loai tring ga, tring dugc x&p loai AA (rat tot)
khi don vi Haugh dat trén 72 diém. Nhu vay,
theo don vi Haugh thi triing ga Novogen
Brown thuong pham dat chat lugng rat tot.

Rahaman va ctv (2022) cho biét ga
Novogen Brown c6 ty 1¢ long do va don vi
Hu 1an lwot 1a 21,24% va 85,58. Chi s6 hinh
dang ctia tring ga Lohmann Brown nudi
trong long la 1,34 (Denli va ctv, 2018). Nhu
vay, ga Novogen Brown nudi tai Dabaco cho
két qua tuong tu véi cac thong bao néi trén.

Bang 4. Chat lwgng trimg (Mean+SD, n=50)

Chi tiéu Dong tréng
Khéi luong trimg (g) 61,26+0,29
Chi s6 hinh théi (D/d) 1,31+0,02
Ty 18 long do (%) 26,05£0,29
Ty 1& long trang (%) 62,66+0,31
Ty 1& v6 (%) 10,84+0,10
Don vi Haugh 83,10+0,86

4. KET LUAN

ban ga Novogen Brown thuwong pham
nudi tai cong ty Dabaco cho két qua san xuat
tring rat tot, cu thé:

Ga dé qua tring dau ¢ 130 ngay tuoi (18
tuan tudi), dé 5% va dé dinh cao luc 148 (21
tuan tudi) va 199 ngay tudi (29 tuan tudi).
Khdi luong ga Novogen Brown khi bét dau
dé bdi, dé 5% va dé dinh cao 1an luot la
1.443,67;1.707,67 va 1.923,83g.
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Ty 1é dé binh quan dén 72 tuan tudicta
dan ga Novogen Brown thuong pham dat
82,18% va NST dat 299,13 qua/mai/nam;
TTTA/10 tring dat 1,60kg.

Tring ga Novogen Brown thuwong pham
o6 chat luwong tot, ty 1€ long do va don vi Hu
1an luot 1a 26,05% va 83,10.
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NANG SUAT SINH SAN CUA LON DEN BAN DIA
NUOI TAI TINH HA GIANG

Dao Thi Hong Chiém?, Buii Thi Thom"', Duong Thi Khuyén! va Nguyén Thi Minh Thudn!

Ngay nhan ban thao bai bao: 21/02/2024 - Ngay nhan bai phan bién: 20/3/2024
Ngay bai bdo duoc chap nhan dang: 22/3/2024
TOM TAT

Nghién cttu duoc tién hanh nhdm danh gia kha nang sinh san ctia lon den ban dia dwoc nudi tai
huyén Déng Vian va huyén Hoang Su Phi, tinh Ha Giang. Nghién cttu theo d&i trén 40 Itta dé (Ita 1 va
2) ctia 20 lon néi dwgc nudi tai huyén Dong Van va 20 lita dé cua 10 lon nai duoc nudi tai huyén Hoang
Su Phi, tinh Ha Giang. Két qua nghién cttu cho thdy, lon nai den ban dia c6 ndng suat sinh san thudc
loai trung binh (2,31-2,33 ltta/nam; 18,36-19,11 con/néi/nam; tong khoi luwong lon con cai sita dat 129,18-
29,94 kg/nai/nam). Két qua nghién ctru nham cung cap sd liéu phuc vu cho cong tac bao ton va khai
thédc ngudn gen quy cua giong lon den ban dia.

Tw khoa: Lon ndi den ban dia, ning sudt sinh sdan, lgn ndi ban dja.

ABSTRACT
The fertility of local black pigs raised in Ha Giang province

The study was conducted to evaluate the fertility of local black pigs raised in Dong Van district
and Hoang Su Phi district, Ha Giang province. The study monitored over 40 litters (1st and 2nd litters)
of 20 local sows raised in Dong Van district and compared with 20 litters of 10 local sows raised in
Hoang Su Phi district, Ha Giang province. Research results show that local black sows have average
reproductive productivity (2.31-2.33 litters/year; 18.36-19.11 pigs/sow/year; total pig weight weaned
offspring reach 129.18-129.94 kg/sow/year). The research results aim to provide data to serve the
conservation and exploitation of precious genetic resources of the local black pig breed.

Keywords: Local black sows, reproductive performance.

1Vién Khoa hoc su song - Pai hoc Thai Nguyén

* Tac gia lién hé: PGS.TS. Bui Thi Thom, Truong Dai hoc Nong lam-Dai hocThai Nguyén. DT: 0985382125; Email:

buithithom@tuaf.edu.vn.
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1. DAT VAN DE

Trong xu huwdéng hién nay, nguoi tiéu
dung thwong chon Iwa stt dung cac loai thit
lon chat lwgng thom ngon. D€ dap tng nhu
cau d¢6, trong nhiing ndm vira qua, viéc phat
trién chan nuoi cac giong lon ban dia ctia cac
tinh mién nti dang dwgc ddy manh ¢ cac gia
trai, trang trai. Chan nudi lon ban dia dang
phat trién, gia ban cao va hiéu qua kinh t&
16n da va dang trd thanh mot hudng san xuat
dwoc nguoi chan nuodi rat wa thich.

Nghién ctru bao ton va khai thac nguén
gen clia cac giong lon ban dia la xu thé chung
hién nay. Hiéu qua cuia cong tac nay vira dam
bao phét trién va cung cdp con giong tai chd,
phu hop véi tap quan va trinh d6 cua nguoi
dan, vira bao ton va khai thac nguon gen quy
cua cac giong lon ban dia, trong d6 c6 lon
den ban dia tai tinh Ha Giang.

Giong lon den ban dia dwgc nudi pho
bién trong cac néng hoé dong bao dan toc cac
huyén vung cao cta tinh Ha Giang, dién hinh
l1a huyén Dong Vian va Hoang Su Phi. Lon
den ban dia duoc nudi theo phuong thitc co6
truyén, mic d¢ dau tu thap nén sinh truong
phat trién cham, hiéu qua kinh t€ thap. Tuy
nhién, lon den ban dia c6 nhing vu thé ma
cac giong lon nhap ngoai khong thé c6 duoc,
d6 la kha nang thich nghi véi diéu kién tuw
nhién khic nghiét ctia vung nui cao, kha
nang chiu dung kham kho tot, vi trong diéu
kién gan nhu hoang da, mic d¢ dau tu, cham
soc nudi dudng rat kém, song ngudn gen lon
den nay van sinh trieong va phét trién dwoc,
tuy toc do 16n cham. Mot wu diém dac biét
ntta 1a chat lwgong mé cua noé rat thom ngon,
dwoc nguoi tiéu dung wa chudng.

Dé ¢ thém tu liéu phuc vu cho cong
tac bao ton va khai thac nguon gen cua lon
den ban dia dwoc nudi tai tinh Ha Giang,
nghién cttu duoc tién hanh danh gid kha
ndng sinh san cta lon den ban dia nudi tai
huyén Bong Van va huyén Hoang Su Phi,
tinh Ha Giang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, dia diém va thoi gian

Lon nai den ban dia dwoc theo doi Itra dé
1 va 2 tai huyén Hoang Su Phi (10 con);
huyén Déng Van (20 con) va mot sd lon duc
giong st dung la lon duwc den ban dia d€ phéi
giong, tir thang 02/2023 dén thang 02/2024.
2.2. Phwong phap

Theo doi tryc tiép dan lon den da duoc
danh so thé tai, dam bao doéng déu vé diéu
kién cham séc nudi dudng. Lon nai den ban
dia nudi tai Hoang Su Phi la 10 con va tai
Doéng Van la 20 con. Két qua nghién ctu vé
stec san xuat duoc danh gia qua 2 ltta dé dau
va duoc doi chiéu, so sdnh vdi nhau tai 2 dia
diém nuoi trén.

Lon sinh san dwoc nudi dudng theo quy
trinh ctia co sO, dam bao cic ché dd dinh
dudng phu hop theo ting thoi ky. Phuwong
thirc phoi giong la nhay truc tiép, lon duc st
dung d€ phoi giong 1a lon duc den ban dia,
dam bao khong cung huyét thong.

Céac chi tiéu theo doi: S6 con so sinh
song/6 (SCSSS), sd con sdng dén 24 gio/o
(SC24 gio); sO con song dén 21 ngay/6 (SC21);
sO con song dén cai stta luc 37,34 ngay tudi/o
(SCCS); ty 1é nuoi song (TLNS); khéi luwong so
sinh (KLSS); khéi luong 21 ngay (KL21); s6
Ita dé/ndi/ndm, sd con so sinh/nai/nam
(SCSS/nai/nam), khoi luwong cai sitta/nai/nam
(KLCS/nai/nam), khoi luwong cai stta (KLCS);
tiéu ton thiec &n (TTTA) va chi phi TA/kg lon
con dén cai stra.

2.3. Xt 1y s6 liéu

SO liéu dugc xtt ly thong ké mo ta trén
phan mém Microsoft Excel 2013 va Ministab
17. Két qua duwgc trinh bay duwdi dang
Mean+SD.

3. KET QUA VA THAO LUAN
3.1. Nidng suét sinh san lgn nai den ban dia
3.1.1. S6'lon con so sinh/é ciia lon ndi

Két qua nghién ctru vé SCSS cua lon nai
den ban dia nudi tai Ha Giang duoc trinh bay
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0 bang 1 cho thay dat mtc trung binh kha
(7,95-8,20 con). Néu so sanh gitra hai dia
diém nudi thi chi tiéu SCSS tai huyén Hoang
Su Phi (8,20 con), cao hon Pong Van (7,95
con), twong tng 3,14%. D6i véi chi tiéu SC24
gio, dan lgn ndi den nudi tai Hoang Su Phi
(8,00 con) ciing cao hon so v6i Pong Van
(7,83 con) va SC21 ngay, dan lon nuoi tai
Hoang Su Phi (7,80 con) cao hon so véi Dong
Van (7,73 con). Sy sai khac nay c6 nghia
thong ké (P<0,05). Nhung, dén luc cai sita,
SCCS cua lon néi den ban dia nudi tai Dong
Van (7,65 co) lai cao hon & Hoang Su Phi
(7,60 con).

Bang 1. S8 con so sinh s6ng/6 cta lgn den ban dia

Chi tiéu Hoiang SuPhi Péng Vin
S8 néi sinh san, con 10 20
S6 0 deé, o 20 40
SCSS, con 8,202+1,36 7,95v+1,41
So sdanh, % 103,14 100
SC24 gio, con 8,002+1,26 7,83b+1,39
SC21 ngay, con 7,802+1,20 7,73b+1,38
SCCS, con 7,60p+1,31 7,6521,41

Ghi chu: Theo hang ngang, cac gia tr; Mean mang
chi cai khac nhau la sy sai khdc ¢é nghia thong ké
(P<0,05)

Két qua nghién cttu cua Tran Van Do va
ctv (2006) cho thay, SCSSS cua lon Van Pa la
7,64 con va SCCS dat 6,84 con. Nghién cttu
ctia Lé DBinh Cuwong va ctv (2008) trén dan lon
Muong Khuong cho thay, SCSSS 1a 7,15 con;
SCCS (45 ngay tudi) dat 96%, twong duong
6,86 con. Nghién cttu cuia Nguyén Ngoc Phuc
va ctv (2010) cho thdy, lon Khua c6 SCSSS la
6-7 con. Lon nai den ban dia Hoa Binh c6
SCSSS 1a 6,16 con; SCCS la 5,66 con (Pham
Rang Dong, 2016). Diéu nay cho thay, tiém
nang sinh san cta lon nai den ban dia Ha
Giang khd cao, SCSSS cao hon so véi mot s&
nghién cttu ctia cac giong lon ban dia khac.
3.1.2. Ty 1¢ nuéi song lon con

Ty 1é nuodi song (TLNS) lon con qua cac
giai doan tudi duoc tong hop va trinh bay tai
bang 2 cho thay lon con tir so sinh dén cai
stta ctua lon nai den ban dia nudi tai Dong
Vién la kha cao (96,23%). Néu so vdi lon nai
den ban dia nudi tai Hoang Su Phi, TLNS lon

con cua lon nai den ban dia nudi tai Dong
Vian cao hon 3,55%. Biéu dé cho thay, ngoai
tinh khéo nudi con cta lon nai den ban dia,
nguoi chan nudi ¢ Pong Van c6 ky thuat
chan nudi lon con so sinh dén cai stta tot hon.
Vé TLNS dén 24 gio va 21 ngay tudi cua lon
nai den ban dia Ha Giang cting kha cao, lan
Iwot theo thit tw la 97,56 va 98,43%; 95,12 va
97,17% twong tng ¢ hai huyén Hoang Su Phi
va Pong Van. Bui Thi Thom va ctv (2019)
nghién cttu chon loc gidng lon ban dia lang
boéng Khé gép phan phat trién kinh té-xa hoi
tai Cao Bang cho biét 3 Itta dé dau c6 TLNS
dén 24 gio dat 96,53% va dén cai stra dat
96,40%. Két qua nghién ctu cua Nguyén
Manh Ha va ctv (2013) trén dan lon nai Ban
nuodi tai huyén Yén Chau, tinh Son La cho
thay, TLNS lon con dén 24 gio dat 98,63% va
dén cai stta dat 97,50%. Nhu vay, xét vé
TLNS lon con ctia nhitng lon nai den ban dia
Ha Giang dat tuong duong voi mot s6 giong
lon ban dia khac cua Viét Nam.

Bang 2. Ty 1é nudi s6ng (%) qua cac giai doan

Chi tiéu Hoang SuPhi  Péng Vin
S6 ltra dé 20 40
TLNS24 gio 97,56 98,43
TLNS21 ngay tudi 95,12 97,17
TLNS cai sira 92,68 96,23

3.1.3. Sinh truong tich liiy cua lon con

Két qua nghién cttu vé sinh trudng tich
ltty cua lon con dén cai stta duoc trinh bay tai
bang 3 cho thdy, KLSS, KL21 va KLCS ngay
tudi ctia lon den ban dia Ha Giang dat o
trung binh kh4, twong tng la 0,55-0,58; 4,49-
4,57 va 7,18-7,40 kg/con theo tht tu lan luot
cac huyén Bong Van va huyén Hoang Su Phi.
Néu so vdi con cua nai den ban dia nudi tai
bong Van, két qua nuoéi tai Hoang Su Phi t6t
hon (P<0,05).

Bang 3. Khdi lwgng lon con qua cic méc tudi
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Chi tiéu Hoing SuPhi  Péng Vin
S6 lwong lon con 160 313
KLSS, kg 0,58%+1,13 0,55b+0,10
KL21, kg 4,57°+1,01 4,49°+0,87
KLCS, kg 7,40°+1,28 7,18b+1,06
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Két qua nghién ctru vé KLSS cua lon den
nay c6 s khac biét mot sd lon ban dia khac.
Theo Nguyén Manh Ha va ctv (2013), lon Ban
nudi tai huyén Yén Chau, tinh Son La la 0,46
kg/con; lon Muong Khuwong la 0,35-0,50
kg/con (Lé Dinh Cuong, 2008); lon den Ling
Pu 1a 0,47-0,50 kg/con (Nguyén Van Dtic va
ctv, 2008). Néu so vdi két qua cua lon nai
den ban dia Ha Giang thi KLSS ctia lgn den
ban dia Ha Giang cao hon. Két qua trong
nghién cttu nay thadp hon so véi cong bd cua
Phan Xuan Hao va Ngoc Van Thanh (2010)
vé KLCS/con cua lon ndi Ban qua 3 lta dé.
Theo nhém tac gia, KLCS ctia nai Ban kha
cao 7,72 kg/con. Diéu nay c6 thé giai thich la
do sw khac nhau vé thoi gian cai stra la 37,34
ngay 0 lon den ban dia Ha Giang va 113
ngay O lon Ban.

3.2. Mt s6 chi tiéu ning suat sinh san khac

Ngoai ra, két qua theo doi mét s6 chi tiéu
quan trong khac vé nang suat sinh san cling
duoc trinh bay tai bang 4 nhu s6 Ilta
dé/ndi/nam, s& con so sinh/ndi/ndm
(SCSS/nai/nam), khoi luong cai stra/nai/nam
(KLCS/nai/nam).

Bang 4. Ning suit sinh san lgn nai den ban dia

Chi tiéu Hoang SuPhi  Pong Vin
S8 lon nai, con 10 20
S0 Itta dé/ndi/nam 2,33 2,31
SCSS/nai/nam, con 19,11 18,36
KL sta/nai/nam, kg 129,18 129,94
So sanh, % 99,42 100

Két qua nghién ctru vé s lira dé/ndi/nam
cta lon néi den ban dia Ha Giang kha cao va
nuoi tai hai huyén Pong Van va Hoang Su
Phi la twong dwong nhau (2,31-2,33 ltta/ndm).
Két qua nay cao hon so vdi két qua nghién
cthu cta Vi Dinh Tén va Phan Dang Thang
(2009) trén giong lon Ban (1,49 ltta/nam). Két
qua nghién cttu Nguyén Van Thién va ctv
(1999) cho thdy lon nai Moéng Cai dat 2,00-
2,16 lta/nam. Tuwong duong véi két qua
nghién ctu 6 cac t0 hop lai gitta lon nai
Fi(Landrace x Yorkshire) vo6i duc giong
Landrace, Duroc va (Piétrain x Duroc), dat
2,31 lta/ndm (Nguyén Van Thang va Vi

Dinh Ton, 2010). Nghién cttu ctia Giang
Hong Tuyén va ctv (2011) cua lon néi 1/2
giong Mong Cai lai véi lon duc Landrace va
Pietrain 1a 2,26-2,3 Itta/ndi/nam. Diéu nay cho
thay, ngoai dic diém cta gidong con mot phan
do yéu t6 ngoai canh la cong nghé da duoc
ap dung do6 1a cai stta s6m cho lon con, ché
d6 &n tang sau cai stta d€ lon nai chéng dong
duc, phat hién dong duc kip thoi, phwong
thirc phoi giong...

Binh quan SCSS/ndi/nam ctia lon nai den
ban dia nudi tai huyén Hoang Su Phi la 19,11
con, cao hon so v6i nudi tai huyén Dong Vian
(18,36 con). Tong KLCS/nai/nam cua lgn néi
den ban dia nudi tai Ha Giang la 129,18 va
129,94kg duoc nudi tai huyén Hoang Su Phi
va huyén Dong Van. Nhu vay, chi tiéu nay o
hai huyén 1a tuong duong nhau. Néu so véi
giong lon VCN-MSI5 thuan chung nudi theo
phuong thirc cong nghiép thi két qua nay cua
ching t6i thdp hon. Lé Ptic Thao va ctv
(2016) thong bao tong KLCS/nai/ndm cua lon
nai VCN-MS15 thuan chung khi phoi véi lon
duec ngoai cao san dat tdi 178,25kg va ctia nai
lai 1/2 VCN-MS15 dat téi 193,94kg.

Qua két qua trén cho thdy, nang suat
sinh san cta lon ndi den ban dia Ha Giang
dwoc nuodi tai huyén Hoang Su Phi va huyén
bong Van dat két qua teong doi t6t. Nghién
ctu da ap dung duoc mot sd cong nghé vao
thue tién san xuat.

3.3. Hiéu qua stt dung thttc an cta nai den
sinh san

bé danh gia hiéu qua st dung thiic dn
trong chdn nu6i lon nai sinh san, thi nghiém
da theo doi, danh gia hai chi tiéu chinh Ia tiéu
ton thic an (TTTA) va chi phi TA/kg lon con
dén ltc cai stta (Bang 5) cho thay: TTTA/kg
lon con cai stra 1an lwot 1a 3,35 va 3,42kg & hai
huyén Hoang Su Phi va BDong Van. Két qua
trong nghién cttu lon nai Fi(dRVNx®P) la
6,65 va 8,89kg TA/kg lon con cai sita. Chi phi
TA/kg lon con cai sita cua lon den ban dia
nudi tai Hoang Su Phi va Bong Van la 33.250
va 33.947 dong. So sanh gitta 2 huyén nudi
lon néi den ban dia nay, chi phi TA/kg lon
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con cai stta cua lon ndi nudi tai Hoang Su Phi
thap hon so vdi tai Pong Van 1a 2,05%. Giai
thich vé van dé nay, theo chung toi xuat phat
tit mic tiéu thu TA/ngay cua lon nai den
nudi tai Déng Van giai doan tiét stta nudi con
cao hon tai Hoang Su Phi, thoi gian cai stta
nudi tai Dong Van dai hon so véi nudi tai
Hoang Su Phi, cho nén TTTA va chi phi
TA/kg lon con cai sita cuia lon nai den ban dia
nudi tai Hoang Su Phi thap hon so vdi tai
boéng Van.

Bang 5. Tiéu t6n va chi phi thirc dn/kg lgn cai sita

Chi tiéu Hoang Su Phi Dong Vian

S8 lon con theo doi, con 160 313
Tong KLCS, kg 1.125,00 2.217,70
LTA tinh lgn me &n, kg 3.772,40 7.592,40
TTTA tinh/kg CS, kg 3,35 3,42
Chi phi TA/kg CS, dong ~ 33.250 33.947
So sdanh 97,95 100

Ghi chl: Pon gid kg thirc an tinh nudi lon me 1a 9.916 dong

4. KET LUAN

Lon ndi den ban dia Ha Giang nudi tai
huyén Dong Van va Hoang Su Phi ¢ nang
suat sinh san dat twong doi tot: 2,32
ltra/néi/ndm; 18,74 con/ndi/ndm; tong KLCS
ltc 37,34 ngay tudi dat 129,56 kg/ndi/nam. So
véi lon nai den ban dia nudi tai huyén Dong
Van, nang sudt sinh san cta lon nai den ban
dia nudi tai Hoang Su Phi cao hon, hiéu qua
stt dung thitc an cao hon 2,05% (Chi phi san
xuat/kg lon con cai sira la 33.947 ddng so véi
33.250 dong, theo thit tu tirng nhoém ndi lai ké
trén). Tuy nhién, ¢ ca hai dia diém nudi lon
nai den ban dia déu cho hiéu qua kinh t&'kha.
Pay 1a mét giong lon can dwoc duy tri, nhan
rong mo hinh va dp dung cong nghé vao thuc
tién san xuat, gép phan nang cao hiéu qua
ch&n nuéi cho ba con dan tdc thiéu sd ctia cac
huyén vung cao thudc dia ban tinh Ha Giang.
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NHU CAU NANG LUONG TRAO DOI PROTEIN VA AXIT AMIN
THIET YEU HOI TRANG CHUAN CHO GA RI VANG ROM
Tran Thi Bich Ngoc'™, Lai Thi Nhai', Dao Thi Phwong!, Ddng Nhdt Quang?,
Trdn Thi Thanh Thao® va Trdn Viét Phirong!
Ngay nhan ban thao bai bao: 08/3/2024 - Ngay nhan bai phan bién: 08/4/2024
Ngay bai bdo duoc chap nhan dang: 18/4/2024

TOM TAT

Nghién cttu nay duoc thire hién nham khao sat dap tng vé sinh truong va nang suét chat luong
thit ctia ga Ri vang rom nuoi thit ddi véi cac muic nang luong, protein thé (CP) va lysine tiéu héa hoi
trang tiéu chuan (SID lysine) trong kh&u phan trén co so can doi cac axit amin (AA) thiét yéu khac theo
lysine. Thi nghiém duoc trién khai trén 810 ga Ri 1 ngay tudi. Dén ngay tudi thie 8, toan bd ga duoc
thiét k& theo phu’orng phap ngau nhién hoan toan 2 nhan to, véi 3 muic nang luong (ME), CP va 3 mtic
SID-lysine (mot s6 AA thiét yéu khac nhu methionine + cysteine, threonine, tryptophan, agrinine duoc
céan doi theo SID-lysine). Ga thi nghiém duwoc phan b6 dong déu theo ty 1€ trong mai gitta cac nghiém
thirc. Két qua cho thay tang muc nang luong-protein va SID-lysine trong khau phan c6 anh hudng tich
cye dén nang suét sinh trudng, hiéu qua st dung thitc an va nang sudt chat luong thit ctia ga Ri nudi
thit. Tuy nhién d€ vira thoa man ning suat sinh hoc vira mang lai hiéu qua kinh t€, cac muic nang
luong protein va SID-lysine hop ly dung ¢ mtic trung binh trong cac mttc khao sat khi xét Chung cho
ca giai doan nudi duong Khi xét rleng tvmg giai doan sinh treéng, c6 thé rat ra nhu cau nang Irong
trao doi, protein va SID-lysine cua ga Ri vang rom nudi thit duoc biéu thi bang ham luong va ty 1€ (%)
trong 1kg thitc an 6 89% vat chat khd nhw sau: Nang luong trao d6i (Kcal/kg): 2900, 2950 va 3000;
protein tho (%): 20; 18,5 va 16,5%; SID-lysine (%): 1,2; 1,05 va 0,95 tuwong ttng vdi cac giai doan 8-28
ngay tudi, 29-56 ngay tudi va 57-98 ngay tudi.

Tw khoa: Ga Ri, chdt lupng thit, sinh truéng, SID-lysine.
ABSTRACT

The appropriate level of metabolic energy, protein and essential amino acid standardised
ileal digestibility in diet of Rom Yellow Ri chickens

This study was conducted to investigate the response of growth and meat quality yield of Rom
Yellow Ri chickens to the levels of energy, crude protein (CP) and standard ileal digestible lysine (SID
lysine) in the diet based on the balance of other essential amino acids (AA) according to lysine. The
experiment was carried out on 810 1-day-old Ri chickens. At the 8th day of age, all chickens were
designed using a completely randomized design with two factors, with 3 levels of energy (ME), CP and
3 levels of SID-lysine (other essential AAs such as methionine + cysteine, threonine, tryptophan,
agrinine are balanced according to SID-lysine). Experimental chickens were distributed evenly
according to the ratio of males and females among treatments. The results showed that increasing
energy-protein and SID-lysine levels in the diet had a positive effect on growth performance, feed
efficiency and meat quality yield of Ri chickens raised for meat. However, to both satisfy biological
productivity and bring about economic efficiency, reasonable energy-protein and SID-lysine levels are
at the average level in the survey levels when considered for the entire feeding period. When
considering each growth stage separately, it can be concluded that the need for metabolized energy,
protein and SID-lysine of Straw Yellow chickens raised for meat is expressed in content and ratio (%)
in 1kg of feed containing 89% The % dry matter is as follows: Metabolizable energy (Kcal/kg): 2900,
2950 and 3000; crude protein (%): 20; 18.5 and 16.5%; SID-lysine (%): 1.2; 1.05 and 0.95 correspond to
the stages 8-28 days old, 29-56 days old and 57-98 days old.

Keywords: Ri chickens, growth performance, meat quality, SID-lysine.

1Vién Chan nudi
*Tac gia lién hé: PGS.TS. Tran Thi Bich Ngoc, Tredng B6 mén Dinh dudng va Thirc &n Chin nudi, Vién Chan nudi. Dién
thoai: 0972708014; Email: bichngocnias@gmail.com.

16 KHKT Chan nuéi s6 299 - thang 6 nam 2024



DINH DUONG VA THUC AN CHAN NUOI

1. DAT VAN BE

Muc tiéu phat trién nén chan nudi gia cam
nuodi thit bén ving vé mat kinh t& va moi
treong tap trung vao ba ndi dung chinh: nang
cao nang suat, giam chi phi thic dn va giam
thiéu 6 nhiém ra mdi truong va cé thé dat duoc
bang viéc tap trung nang cao hiéu qua st dung
thitc an (Willems va ctv, 2013). Nhitng budc
tién trong chon loc di truyén véi cac tinh trang
s lugng cho toc do sinh truong nhanh va tang
hiéu qua st dung thiec an da lam thay doi sinh
ly va nhu cau dinh dudng cta cac giong ga thit
hién dai (Ikeobi va ctv, 2002), dac biét la su gia
tang v€ nhu cau cac AA tiéu hoa (Dozier va ctv,
2008). Xu hudng ciia nghién ctru dinh dudng
hién dai nhdm cai thién hiéu qua st dung thtc
an la xay dung khau phan &n trén co so protein
ly tuong dap ting chadt ché hon nhu cau AA cta
gia cAm nham nang cao hiéu qua st dung
protein va cai thién van dé€ tiéu hao ning luong
lién quan dén chuyén hoa protein va AA
(Maharjan va ctv, 2021). Khai niém protein ly
twong nhitng nam 1900s chi ding lai ¢ s can
dodi cac AA thiét yéu (EAA) phu hop véi nhu
cau cta gia cam (Baker va Han, 1994; Cole va
van Lunen, 1994) boi nhitng hiéu biét chuwa day
du vé trao doi AA & gia cam. Tuy nhién, viéc
cung cap du cac AA khong thiét yéu (NEAA)
nhu glutamate, glycine va proline trong khau
phan (KP) &dn 1a rat quan trong cho sy ting
truong va hiéu suat san xuat t6i da ¢ gia cam
(Li va ctv, 2021; He va ctv, 2021). Cac nha dinh
dudng can xem xét ty 1& va ham luong tdi uu
cua tat ca cac AA tdng hop nén protein, diéu
nay giup xay dung KP dn giam ham luong
protein thd (CP) mot cach hiéu qua nham gitt
vitng nang suat vat nudi (Wu va Li, 2022), dong
thoi giam chi phi TA va luong nito du thtta
thai ra moi treong (Maharjan va ctv, 2021). Mot
trong nhiing cach tiép can dua protein KP dén
gan hon vdi protein ly twong dwoc quan tam
nghién cttu la xac dinh mtrc CP va lysine tiéu
hod (tiéu hod hdi trang tiéu chuan-SID) t6i vu
két hop voi viéc can d6i ty 1é AA tiéu hoa so
vdi lysine.

Lysine 1a AA thiét yéu s6 1 cho gia stc da
day don va duoc stt dung lam AA tham chiéu

khi t6i wu hod KP dua trén cac AA tiéu hod boi
cac ly do: lysine hap thu duoc sit dung chi dé
tong hop protein; c6 dir liéu dang ké cho nhu
cau lysine & gia cAm; phan tich lysine don gian
¢6 do chinh xac cao (Emmert va Baker, 1997;
Baker va ctv, 2002). Lysine la AA dong vai tro
quan trong trong viéc cai thién nang suéat trong
chan nuodi ga thit, dac biét la nang suat thit tc
(Moran va Bilgili, 1990; Tian va ctv, 2017;
Sharma va ctv, 2018). Khdu phan cua cac giong
ga thit hién nay da 4p dung mitc lysine cao hon
so voi khuyén cdo caa NRC (1994) do nhu cau
lysine ctia cac giong ga thit hién tai cao hon so
vdi cac giong ga thit trude day (Dozier va ctv,
2010; 2012). Céac nghién ctru ciing chi ra dap
tng tuyén tinh dwong trong cac chi tiéu nang
suat 0 ga thit khi tang muc lysine trong KP
(Yuan va ctv, 2015; Sharma va ctv, 2018; Ishii va
ctv, 2019). M6 hinh dwoc dé xuat boi Carré va
ctv (2014) vé nhu cau ctia ga thit cho thdy muc
tang CP, tang khdi luong hang ngay (TKL), KL
co thé va ham lugng protein tdng s6 phu thudc
vao ham luong lysine trong KP an. Do d¢, viéc
xac dinh mtc lysine tiéu hoa chinh xac trong
KP 1a rat quan trong va can dwoc cap nhat
thuong xuyén cho ting giai doan sinh trieong
cua ga thit dap tng hiéu suat chan nudi va dem
lai hiéu qua kinh t& Nghién ctu nay nham
khao sat dap tng vé sinh trudng ctua ga Ri
vang rom nudi thit doi véi cac mirc ME, CP va
SID lysine KP trén co so can do6i cac AA tiéu
hoa theo lysine d€ rat ra nhu cau ctaa chung vé
cac chat dinh dudng nay lam co s& khoa hoc
xay dung KP t6i uu cho ga Ri vang rom nudi
thit phu hop vdi ting diéu kién TA va vung
sinh thai & nudc ta.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém, thoi gian va d8i tugng

Trai ga Lién Ninh (Thanh Tri, Ha Noi),
Trung tam Nghién cttu Ong va Chuyén giao
Cong nghe, Vién Chan nudi tir thang 5/2023
dén thang 9/2023 trén 810 ga Ri vang rom 1
ngay tudi.
2.2. B4 tri thi nghiém

Thi nghiém (TN) duoc trién khai trén 810
ga Ri vang rom 1 ngay tudi. Dén ngay tudi
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thir 8, toan bd ga duoc thiét ké theo phuwong
phéap ngau nhién hoan toan 2 nhan t6, véi 3
mutc ndang lwong (ME), CP va 3 muc SID-
lysine (mot s6 AA thiét yéu khac nhu
methionine + cysteine, threonine, tryptophan,
agrinine dwgc can doi theo ty 1& voi SID-

lysine). Ga dwgc phan bd dong déu theo ty 1&
trong mai gitta cac nghiém thic (NT). Moi
NT 90 con, nudi trong 5 6 chudng (18 con/o,
mdi 6 1a mot 1an 13p lai). Ga TN duoc cho &n
va uéng nudc sach tu do.

Bang 1. B4 tri thi nghiém trén ga Ri vang rom

Chi tiéu KP1 KP2 KP3 KP4 KP5 KP6 KP7 KP8 KP9
Tong s& ga TN (con) 90 90 90 90 90 90 90 90 90
S0 ga/6 chudng (con) 18 18 18 18 18 18 18 18 18
56 6 (6 chudng) 5 5 5 5 5 5 5 5 5
Thoi gian TN (ngay) 98 98 98 98 98 98 98 98 98
Giai dogn 1-28 ngay tudi
Mtc ME (Kcal/kg) 2.800 2.900 3.000
Mtec CP (%) 18,0 20,0 22,0
Mitic SID-Lys (%) 1,05 1,20 1,35 1,05 1,20 1,35 1,05 1,20 1,35
Giai dogn 29-56 ngay tudi
Mtic ME (Kcal/kg) 2.850 2.950 3.050
Mic CP (%) 16,5 185 20,5
Mitic SID-Lys (%) 09 105 1,20 09 1,05 1,20 09 105 1,20
Giai dogn 57-98 ngay tudi
Mtic ME (Kcal/kg) 2.900 3.000 3.100
Mtic CP (%) 14,5 16,5 185
Mitic SID-Lys (%) 080 09 1,10 080 095 1,10 080 09 1,10

Ghi chii: Mikc protein thd va ME trong khdu phiin dn ciia ga thit dwoc thiét ké"theo TCVN 2265:2007; Mirc SID-
lysine va ty 1¢ cic AA thiét yéu (methionine + cysteine, threonine, tryptophan, agrinine) theo lysine dwoc thiét ké'diea
theo tiéu chudn ciia Aviagen (2019) va két qud dé tai cdp B¢ “Nghién civu gidm ham lwgng protein thé trén co s¢ cin d6i
axit amin trong khdu phin thitc dn cho ga dé tritng thwong phim va ga thit” giai dogn 2020-2022, do Vién Chian nudi

chil tri.
Thiic dn thi nghiém

Thirc an TN ctia ga ¢ cac giai doan sinh
treong khac nhau duoc xay dung dwa trén cac
ngudn nguyeén liéu nhw ngd, cam gao, cam
my, DDGS ng6, kho dd tuong, bot thit
xuwong... Céac chi tiéu dinh dudng khac nhw
Ca, P ... dugc can ddi gitta cac KP theo
khuyén cdo caa Aviagen (2019).

bé dam bao d6 chinh xac cua két qua thi

nghiém, chat luong thitc an dwoc gitt nguyén
trong su6t thoi gian thi nghiém. Cac loai thitc
an nguyen liéu duoc tinh toan va mua mot
1an truedc khi bat dau thi nghiém, sau d6 tron
that dong déu ngay trong cung mot loai
nguyén liéu, 1dy mau dai dién d€ phan tich
thanh phan dinh dudng. Thanh phan nguyén
liéu va dinh dudng ctia KP an TN duoc trinh
bay ¢ bang 2, 3 va 4.

Bang 2. Thanh phin nguyén liéu ctia khau phan in cho ga Ri vang rom giai doan 1-28 ngay tudi

Nguyén liéu (%) KP1  KP2 KP3 KP4 KP5 KPé6 KP7 KP8 KP9
Ngb 47,2 464 46 47 47,307 48,276 40,76 41,156 41,554
Kho db tuong 19,191 18,5 17,863 24,017 23,49 23,2 22,5 22,5 22,5
DDGS ngd 10 8 6 10 10 10 15 15 15
Cam gao 19,17 22 24,332 12 12,22 12 9,54 9,54 9,54
Bot ca 60% protein 0 0 0 1,57 1 0 5,2 4,3 3,5
DA4u thye vat 0 0 0 1,47 1,42 1,3 3,25 3,2 3,17
Bot da voi 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,45

18

KHKT Chan nuéi sé 299 - thang 6 nam 2024



DINH DUONG VA THUC AN CHAN NUOI

DCP (khoang) 1,45 1,45 1,5 1,4 1,4 1,4 1,4 1,4 1,4
Sobemix22 ga thit 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
Mudi dn 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
L-Lysine 0,393 0,576 0,759 0,246 0,429 0,615 0,195 0,372 0,494
DL-Methionine 0,302 0,437 0,57 0,249 0,373 0,498 0,206 0,328 0,411
L-Threonine 0,198 0,323 0,445 0,113 0,232 0,356 0,049 0,167 0,25
L-Tryptophan 0 0,027 0,056 0 0,003 0,031 0 0 0,013
L-Arginine 0,196 0,387 0,575 0,035 0,226 0,424 0 0,137 0,268
Toéng 100 100 100 100 100 100 100 100 100
Thanh phin dinh diong
DM (%) 89,08 89,25 89,39 88,87 88,94 88,96 89,25 89,28 89,31
ME (Kcal/kg) 2800 2800 2801 2900 2901 2900 3000 3000 3001
CP (%) 18,03 18,02 18,01 19,99 20,09 20,09 22,05 22,08 22,08
Ca (%) 0,94 0,94 0,95 0,94 0,94 0,94 0,94 0,94 0,94
P (%) 0,58 0,57 0,57 0,59 0,59 0,58 0,61 0,60 0,60
SID Lys (%) 1,060 1,199 1,350 1,050 1,200 1,35 1,05 1,20 1,30
SID Meth+Cys (%) 0,788 0,900 1,011 0,788 0,900 1,01 0,79 0,90 0,97
SID Thre (%) 0703 0804 0903 0704 084 09 070 080 087
SID Tryp (%) 0165 0187 0210 0189 0187 021 020 019 020
Bang 3. Thanh phan nguyén liéu cta khau phan dn cho ga Ri vang rom giai doan 29-56 ngay tubi
Nguyén liéu (%) KP1 KP2 KP3 KP4 KP5 KP6 KP7 KPS KP9
Ngb 49911 50,71 51,482 49,329 50,335 50,914 42,857 42,995 43,603
Kho db tuong 16,6 15,3 14 23 21,6 20,5 22,5 22,5 22,5
DDGS ngd 9 8,5 7,8 10 10 9,3 15 14,8 15
Cam gao 20 20,5 21,2 12 12 12,7 9,54 9,74 9,54
Bot ca 60 0 0 0 0 0 0 2,7 2,2 1
DAu thue vat 0,34 0,17 0 1,99 1,79 1,65 3,87 3,8 3,76
Bot da voi 1,45 1,45 1,45 1,45 1,45 1,45 1,55 1,55 1,5
DCP (khoang) 1,45 1,45 1,46 1,4 1,4 1,4 1,3 1,3 1,35
Sobemix22 ga thit 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
Mudi an 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
L-Lysine 0,302 0,494 0,688 0,144 0,337 0,525 0,088 0,257 0,44
DL-Methionine 0,248 0,383 0,519 0,188 0,32 0,454 0,145 0,27 0,399
L-Threonine 0,135 0,258 0,383 0,049 0,171 0,292 0 0,101 0,223
L-Tryptophan 0 002 0051 0 0 002 0 0 0,004
L-Arginine 0,114 0,315 0,517 0 0,147 0,343 0 0,037 0,231
Tong 100 100 100 100 100 100 100 100 100
Thanh phin dinh diong
DM (%) 89,11 89,18 89,26 88,86 88,91 88,99 89,21 89,25 89,28
ME (Kcal/kg) 2851 2850 2851 2951 2951 2950 3050 3051 3051
CP (%) 16,51 16,56 16,58 18,52 18,52 18,60 20,54 20,57 20,59
Ca (%) 0,94 0,93 0,93 0,94 0,93 0,93 0,94 0,94 0,94
P (%) 0,57 0,56 0,56 0,58 0,58 0,57 0,58 0,58 0,58
SID Lys (%) 0,900 1,060 1,200 0,900 1,050 1,20 0,90 1,05 1,20
SID Meth+Cys (%) 0,706 0,824 0,942 0,706 0,824 0,94 0,71 0,82 0,94
SID Thre (%) 0,603 0,703 0,804 0,603 0,704 0,80 0,61 0,70 0,80
SID Tryp (%) 0,151 0,164 0,187 0,179 0,172 0,19 0,19 0,19 0,19

KHKT Chan nuéi sé 299 - thang 6 nam 2024



DINH DUONG VA THUC AN CHAN NUOI

Bang 4. Thanh phan nguyén liéu caa khiu phan in cho ga Ri rom giai doan 57-98 ngay tudi

Nguyén liéu (%) KP1 KP2 KP3 KP4 KP5 KP6 KP7 KP8  KP9
Ngb 54,911 55,358 56,033 54,358 55,609 56,397 46,654 46,922 47,954
Kho d6 twong 11,5 105 93 18 16,3 15 21,1 205 19
DDGS ngd 9 7,8 6,8 10 10 9,5 15 14,7 14,5
Cam gao 20 212 222 12 12 125 954 984 10,04
DAu thye vat 038 02 01 199 1,79 162 424 413 3,93
Bot da voi 145 145 145 145 145 145 155 155 155
DCP (khoang) 1,5 1,5 1,5 1,4 1,4 1,4 13 13 1,3
Sobemix22 ga thit 025 025 025 025 025 025 025 025 025
Mudi &n 02 02 02 02 02 02 02 02 02
L-Lysine 0,32 0,508 0,7 0,16 0,36 0,553 0,071 0,245 0,441
DL-Methionine 0,208 0344 0481 0,147 0,281 0415 0,09 0221 0,355
L-Threonine 0132 025 038 0045 0,17 0293 0,000 0,095 0,219
L-Tryptophan 0 0,029 0,06 0 0,003 0,034 0,00 0 0,009
L-Arginine 0,149 0,345 0,546 0 0,187 0,388 0,00 0,047 0,252
Téng 100 100 100 100 100 100 100 100 100
Thanh phén dinh dwong
DM (%) 89,13 89,23 8931 8886 8893 89,00 8916 8921 89,28
ME (Kcal/kg) 2901 2901 2900 2999 3001 3001 3099 3101 3100
CP (%) 1455 1457 1457 1654 1650 1656 1850 1856 18,59
Ca (%) 0,94 0,93 0,93 0,93 0,92 0,92 0,94 0,93 0,93
P (%) 0,56 0,55 0,55 0,57 0,56 0,56 0,57 0,57 0,56
SID Lys (%) 0,800 0950 1,100 0,800 0950 1,10 080 095 1,10
SID Meth+Cys (%) 0624 0740 0858 0624 0741 086 062 074 086
SID Thre (%) 0,536 0,637 0,737 05536 0,636 0,74 0,55 0,64 0,74
SID Tryp (%) 0126 0148 0,172 0154 0,149 017 017 017 017

Cdc chi tiéu theo doi: 3. KET QUA VA THAO LUAN

- Khoéi luong (KL) ga vao cac thoi diém 1,
28, 56 ngay tudi va két thic TN.

- Luong thttc dn an vao (LTAAV) va duw
thira hang ngay, tiéu ton thic an (TTTA)/kg
TKL.

- Chi phi thttc dn/kg TKL.

Phén tich mau:

Mau thtc &n dwoc nghién qua sang
0,5mm trude khi phan tich. Tat ca cac phan
tich déu duoc tién hanh tai Phong phén tich
Vién Chdn nudéi. Mau thttc an dwoc phan tich
vat chat kho, protein thé, Ca va P theo
TCVN.

2.3. X 1y s6 liéu

SO liéu duoc thu thap theo gia tri trung
binh cua ting NT va duwoc xt ly thong ké
theo phuong phap ANOVA trén phan mém
Minitab 16 (2012).

3.1. Anh huéng cic mirc ning lwgng, protein
va SID-lysine trong khiu phan dén sinh
truong

Céc két qua khao sat anh huong cua cac
mtc ME, CP va SID-lysine KP dén sinh
tredng ctia ga Ri nudi thit dwoc trinh bay o
bang 5. SO liéu trinh bay ¢ bang 5 cho thay
dap tng vé sinh tredng cua ga Ri d6i voi su
tang mitc ME va CP KP da r0 rét tit giai doan
8-18 ngay tudi (P<0,0001), tuy nhién khong c6
st khac biét gitta mitc ME-CP cao va trung
binh. Khoi lugng co thé (KL) cua ga Ri ¢ 28
ngay tudi ¢ 16 dugc dn KP ¢6 mirc ME-CP cao
va trung binh cao hon 16 ME-CP thap 7,9-
9,4%. Twong ting véi KL, toc dd sinh truong
(ADG, g/con/ngay) 0 16 duoc an KP cé mirc
ME-CP cao va trung binh cao hon 16 an KP c6
mttc ME thap 11,2-13,3% (P<0,0001). Dép ting
v€ sinh trueong cua ga ¢ giai doan nay d6i véi
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st tang mutc SID-lysine KP cling twong tw
nhu d6i véi mie ME-CP. KL ga Ri ¢ 28 ngay
tudi giam 3,3% va ADG giai doan 8-28 ngay
tudi bi giam 1,5-4,3% khi ga nhan mac SID-
lysine KP thap (P<0,05), khong c6 su khac
biét vé dap ung tang trudng ctia ga gitta 16 cd
SID-lysine cao va trung binh. O giai doan 29-
56 ngay tudi, dap ung sinh truong cua ga Ri
ting theo cdc mutc tang cua ME-CP
(P<0,0001), nhung khong bi anh hudéng boi
SID-lysine KP (P>0,05). Ga Ri ltic 56 ngay tudi
016 an KP c6 mittc ME-CP cao c6 KL cao hon
11,9% va c6 mic ADG giai doan 29-56 ngay
tudi cao hon 14,9% so véi ga ¢ 16 ¢6 mic ME-
CP thap. O giai doan v6 béo (57-98 ngay
tudi), toc do sinh trwong cao nhat dugc quan

sat thady o0 16 an KP ¢6 mic ME-CP trung
binh, cao hon so v6i 16 ¢6 mikc cao la 4,4%
(P<0,05), trong khi d6 toc d sinh truong tang
twong tng voi muc tdng SID-lysine KP
(P<0,05). Tinh chung cho ca giai doan, toc do
sinh tredng ctia ga Ri an KP ¢6 mtc ME-CP
cling nhu SID-lysine cao va trung binh cao
hon r6 rét so véi ga an KP ¢6 mic ME-CP
thap (P<0,0001) va SID-lysine thap (P<0,01).
Khoi lugng két thuc cta ga Ri ¢ 98 ngay tudi
016 an KP c6 mirc ME-CP cao va trung binh
cao hon 4,5-5,1% so véi 16 ¢ mirc ME-CP
thap (P<0,0001). Ga ¢ 16 SID-lysine thap c6
KL thap hon 2,5% so vi 16 ¢6 SID-lysine cao
va trung binh (P<0,01).

Bang 5. Anh hwéng ctia ME, protein va SID-lysine trong KP dén KL (g) va ting khéi lwong hang ngay
(g/con/ngay) cua ga Ri qua cac giai doan

Chi tidu Khéi lugng co thé (g) Tang KL hang ngay (g/con/ngay)
8nt 28nt 56nt 98nt 8-28nt  29-56nt  57-98nt 8-98nt
Anh hwéng cia cic mite ME va CP KP
Cao 97,0 364,12 874,92 1600,6° 12,722 18,242 17,28 16,522
TB 97,0 369,22 832,4>  1590,22 12,962 16,54° 18,042 16,412
Thap 97,1 337,4° 781,7¢  1522,4P 11,44 15,87¢ 17,642 15,66°
SEM 0,11 2,89 5,12 8,14 0,138 0,194 0,205 0,090
P 0,827  <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 0,041 <0,0001
Anh huéng ciia cic miec SID-lysine KP
Cao 97,2 363,42 831,4 1587 42 12,682 16,72 18,002 16,382
B 97,1 355,82b 834,4 1581,32 12,322 17,09 17,782 16,312
Théap 96,7 351,4° 823,2 1544,4° 12,130 16,85 17,17° 15,91°
SEM 0,11 2,89 5,12 8,14 0,138 0,194 0,205 0,090
P 0,219 0,020 0,288 0,001 0,025 0,389 0,020 0,001
Anh huwéng twong tdc gika mitc ME-CP va SID lysine KP
ME-CP  SID lysine
Cao Cao 97,3 376,5 865,0 1596,3 13,29 17,45 17,41 16,47
Cao TB 97,1 358,5 882,9 1626,8 12,45 18,73 17,71 16,81
Cao Théap 96,5 357,2 876,8 1578,6 12,41 18,56 16,71 16,29
B Cao 97,0 375,1 836,8 1627,3 13,24 16,49 18,82 16,82
B TB 97,2 363,8 833,5 1584,7 12,7 16,77 17,89 16,35
B Théap 96,8 368,7 826,9 1558,6 12,95 16,36 17,42 16,06
Thap Cao 97,2 338,6 792,5 1538,7 11,5 16,21 17,77 15,84
Thap TB 97,1 345,1 786,8 1532,4 11,81 15,78 17,75 15,77
Thap Théap 96,8 328,4 7658 14962 11,03 15,62 17,39 15,38
SEM 0,19 5,01 8,86 14,10 0,238 0,337 0,355 0,155
P 0,634 0,093 0,288 0,157 0,093 0,083 0,388 0,154

Ghi chii: Cic s0'trong ciing mot cgt ¢d cdc chir so'khic nhau thi khdc nhau c6 y nghia thong ké (P<0,05)

C6 thé thay khi giam CP KP ¢ mtc 2%
khong lam anh huwong dén KL va ADG cua
ga, nhung khi giam dén muic 4% thi anh

huodng tiéu cuc dén sinh treong ctia ga ¢ giai
doan 8-28 ngay tudi va tinh chung cho ca giai
doan 8-98 ngay tudi. Giai doan 29-56 ngay
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tudi, ga nhay cam hon véi mic giam CP 2%
so véi cac giai doan khéc. Mot s6 nghién ctru
trén ga thit da cho thay hiéu suat sinh truong
va nang suat than thit kém hon khi m&c CP
giam > 3-4% (Fancher va Jensen, 1989;
Ferguson va ctv, 1998; Aletor va ctv, 2000).
Tuy nhién, cac nghién cttu ciing két lualn o
mttc giam CP nho hon 1-2% kholing cho
thdy su sai khac so véi BC (Jiang, 2005;
Namroud, 2008). Bap ting sinh tredng ctuia ga
Ri tang khi tang muc SID-lysine KP va sy
khac biét ro rét hon gitta hai nhém ga c6 mtec
lysine tiéu hod thap va cao. Tac dong tich cuc
cua viéc tang SID-lysine KP dén sinh truong
cta ga thit quan sat dueoc ¢ nghién cttu nay
twong dong vdéi két qua cuia cac nghién ctiu
trudc day (Kerr va ctv, 1999; Selle va vs, 2007;
Nasr va Kheiri, 2011). Tt cac két qua trén co
thé nhan dinh rang xét vé téc do sinh trueong,
KP ¢6 mitc ME-CP-SID-lysine thap la khong
thich hop véi ga Ri nudi thit ¢ tat ca cac giai
doan sinh truong. Két qua twong tw cling
duwoc bao cdo boi cac nghién cttu trudc day
khi SID-lysine giam cung véi giam CP KP da
anh huong tiéu cuc dén hiéu suat sinh
truong cta ga thit (Chen va ctv, 2016;
Visscher va ctv, 2018; Barekatain va ctv,
2019). Mat khac, khi xac dinh nhiing thay doi
vé nhu cau dinh dudng ctia ga thit hién dai,
ngudi ta nhan thdy rang nhu cau ting AA
cao hon twong ung véi nhu cau ting ME
(Gous 2010) Gous va ctv (2018) nhan dinh
rang can c6 su can bang t6i wu gitta AA tiéu
hod va ME KP dé dam bao st dung hiéu qua
AA KP. O nghién ctru nay, két qua thu dwoc
khong ghi nhan thay tuong tac gitta miic
ME-CP va murc SID-lysine KP d6i véi dap
tng sinh truong cua ga o cac giai doan sinh
treong (P>0,05), nhung téc dd sinh truong
cao nhat tinh chung cho ca giai doan 8-98
ngay tudi (16,82 g/con/ngay) dwgc quan sat
thay ¢ 16 an KP ¢ mirc ME-CP trung binh va
SID-lysine cao.
3.2. Hiéu qua st dung thitc an

Két qua vé anh hudng cta cac mic ME,
CP va SID-lysine KP dén thu nhén thac dn
(TNTA), TTTA/kg TKL va chi phi thitc an cta
ga Ri nuoi thit duoc trinh bay ¢ cacbang 6 va 7.

Vai trdo chu dao caia ME KP dén TNTA
cua gia cdm nudi thit duoc ghi nhan rong rai
(Leeson va Summers, 1991; Dozier va ctv,
2006). Gia cam trong diéu kién cho an tu do
c6 kha nang tu diéu chinh LTAAV d¢€ thoa
man nhu cau ME (Leeson va Summers, 2001).
Ga ¢ diéu kién cho an tw do, ty 16 ME:CP
dwoc coi la quan trong vi ham luong ME
trong KP quyét dinh LTAAV (néu cac chat
dinh dwdng khac khong han ché) va do do
anh huong dén luong CP an vao (Morris va
ctv, 1999). Trong nghién cttu nay, LTAAV
hang ngay cua ga bi anh hwéng bdi mirc ME-
CP trong KP ¢ cac giai doan va tinh chung
cho ca TN (P<0,05) trir giai doan 8-28 ngay
tudi (P>0,05), nhung khong bi anh hudng boi
muc SID-lysine KP & tat ca cac giai doan sinh
tredng. Tuy nhién, khong ghi nhan sai khac
vé TNTA gitta mic ME-CP cao va trung
binh. Tiéu ton thirc an/kg TKL giam khi ga &n
KP c6 mic ME-CP cao va trung binh, sai
khéc 10 rét so véi ga an KP ¢ mie ME thdp 6
cac giai doan 8-28 va 29-56 ngay tudi va tinh
chung cho ca giai doan nudi (P<0,0001). Co
thé thay khi giam 4% CP va ME KP da anh
hudng tiéu cuc dén hiéu qua st dung thitc an
(FCR) O giai doan 8-28 ngay tudi, du khong
o su sai khac vé LTATN gitta cac muic ME-
CP, nhung FCR 6 16 c6 ME-CP cao va trung
binh cao hon so vdi 16 ¢ muic thap. Diéu nay
6 thé duoc ly giai boi khi tang ME-CP KP da
lam tang t6c d¢ sinh truong ctia ga & giai
doan nay. Pinchasov va ctv (1990) da tht
nghiém cac mirc giam CP trén ga thit 7-21
ngay tudi cd bd sung cac AA thiét yéu va
thay KP c6 murc CP thap da lam giam TKL va
FCR, nhung khong anh huong dén LTATN
cla ga.

Xu hudng dap tng vé FCR ciing tuwong
tie nhw voi cac mirc SID-lysine KP, khi tang
mttc lysine KP da cai thién FCR ctia ga ¢ giai
doan vd béo (P<0,01) va tinh chung cho ca
giai doan nuoi (P<0,0001). Bap tng tich cuc
vé FCR d6i véi sy gia tang muec lysine tiéu
hoa KP ¢6 thé hiéu duoc boi khong ¢d su sai
khac vé LTATN gitta cac 16 c6 muc SID-
lysine khac nhau nhung SID-lysine KP ting

22

KHKT Chan nuéi sé 299 - thang 6 nam 2024



DINH DUONG VA THUC AN CHAN NUOI

da lam tang toc do sinh truwong cua ga. Cac
nghién cttu trudc day ciing da chiing minh
si cai thién FCR khi tdng mttc SID-lysine KP,
ma khong anh huéng dén LTATN (Selle va
ctv, 2007; Kheiri va Alibeyghi, 2017; Zarghi
va ctv, 2020). O giai doan 8-28 ngay tudi, cd
quan hé teong tac gitta ME-CP-SID-lysine KP

(P<0,05), FCR t5t nhat & KP ¢ ME-CP-SID-
lysine cao, sai khac r6 rét véi KP c6 ME-CP-
SID-lysine thap. Khi tinh chung cho ca giai
doan nuoi, TTTA thdp nhéat quan sat thay &
16 ¢c6 ME-CP KP cao (3,71 kg TA/kg TKL) va
SID-lysine trung binh.

Bang 6. Anh hwéng ctia ME, CP va SID-lysine KP dén LTAAV va TTTA cta ga Ri theo giai doan

Chi titu LTAAV (g/con/ngay) Tiéu ton thirc &n (kgTA/kgTKL)
8-28nt  29-56nt 57-98nt 8-98nt  8-28nt = 29-56nt 57-98nt  8-98nt
Anh huéng ciia cic mitc ME vi CP KP
Cao 30,56 57,84° 84,18 61,34> 2,41b 3,18¢ 4,88 3,71b
TB 31,30 60,16 86,96 63,40 2,420 3,65° 4,83 3,87v
Thap 30,97 60,71> 86,83 63,412 2,712 3,832 4,93 4,052
SEM 0,348 0,428 0,785 0,400 0,035 0,044 0,046 0,026
P 0,355 <0,0001 0,027 0,001 <0,0001  <0,0001 0,342 <0,0001
Anh huéng ciia cic mitc SID-lysine KP
Cao 31,15 59,90 86,71 63,18 2,47 3,60 4,820 3,86°
B 30,61 58,92 84,82 61,93 2,49 3,47 4,77° 3,80°
Thap 31,07 59,88 86,45 63,03 2,58 3,58 5,042 3,972
SEM 0,348 0,428 0,785 0,400 0,035 0,044 0,046 0,026
P 0,5 0,194 0,195 0,067 0,081 0,088 0,001 <0,0001
Anh huéng twong tic giita mitc ME-CP va SID lysine KP
ME-CP SID lysine
Cao Cao 30,64 57,45 84,44 61,36 2,31¢ 3,30 4,85 3,73
Cao TB 30,81 57,93 83,59 61,18 2,48b¢ 3,10 4,73 3,64
Cao Thap 30,23 58,13 84,52 61,47 2,44b¢ 3,13 5,06 3,77
B Cao 31,61 60,74 89,67 64,81 2,39¢b¢ 3,71 4,77 3,86
B TB 31,04 59,98 85,21 62,52 2,45b¢ 3,58 4,77 3,83
B Théap 31,23 59,76 86,00 62,85 2,42bc 3,65 4,95 3,92
Thap Cao 31,21 61,52 86,02 63,36 2,723 3,80 4,85 4,00
Théap TB 29,97 58,85 85,65 62,08 2,54¢b¢ 3,73 4,83 3,94
Théap Théap 31,74 61,75 88,83 64,78 2,882 3,96 511 4,21
SEM 0,602 0,742 1,359 0,692 0,061 0,076 0,080 0,046
P 0,411 0,140 0,204 0,106 0,011 0,351 0,863 0,229

Chi phi TA chiém 70% tong chi phi chan
nuoi (Alqaisi va ctv, 2017), boi vay d€ tang loi
nhuan trong chdn nudi cac nha dinh dudng
can xay dung cong thirc TA d€ giam chi phi
TA/kg TKL. Trong chan nudi gia cdm ndi
chung, d6i khi ndng suat cao nhat khong di
cung voi hiéu qua kinh té tot nhat. Boi vay,
cac nha dinh dudng dat ra khai niém “nang
suat t6i wu” (optimum productivity) dé cd
thé dat duoc nang suat sinh hoc hai hoa véi
hiéu qua kinh t€. Két qua cta nghién ctru nay

cho thdy nhéom ga & KP ME-CP cao c6 mttc
TTTA thap nhat lai c6 chi phi TA/kg TKL cao
nhat khi khao sat anh huéng cia ME-CP KP
0 giai doan 8-28, 57-98 va tinh chung cho ca
giai doan 8-98 ngay tudi. Tinh chung cho ca
giai doan nudi, khi giam ME va giam 2-4%
CP KP da giam chi phi thitc an 2,3-3%. Trong
do, chi phi TA cho KP c6 mitc ME-CP trung
binh va thap khong c6 sai khac ro rét. Tuy
nhién, trong giai doan 29-56 ngay tudi, dap
tng vé sinh treong va FCR tot nhat la 616 ¢
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mutc ME-CP cao. Khi khao sat anh huong ctia
SID-lysine KP, két qua cho thdy nhom ga o
KP c6 mttc SID-lysine trung binh c6 mttc
TTTA va chi phi TA/kg TKL thap nhat. Khi
danh gia dong thoi su khac biét vé toc do
sinh truong va FCR, c6 thé thay hiéu qua tot
nhat ca vé ning sudt sinh hoc va hiéu qua
kinh t& & nhom ga dwgc nhan mtc ME-CP
trung binh va SID-lysine trung binh trong
giai doan 8-28 ngay tudi va giai doan v béo
57-98 ngay tudi. Riéng giai doan 29-56 ngay
tudi, mic ME-CP cao va SID-lysine trung
binh KP 1a t6i wu d6i véi sinh treong va FCR
cta ga Ri.

Bang 7. Anh hwéng ctia mic ME, CP, SID-lysine
KP dén chi phi TA (VND/kg TKL) ctia ga Ri qua cac
giai doan

Chi tiéu 8-28nt 29-56nt 57-98nt 8-98nt
Anh hueéng ciia cic mitc ME va CP KP

Cao 28.3992 36.405° 54.2272 43.5242
B 26.404> 38.9432 50.584° 42.514
Thap 28.0102 38.725* 48.962b 42.212P
SEM 391,1 473,6 4917 2942
P 0,02 0,001 <0,0001 0,009

Anh huéng ciia cic mikc SID-lysine KP

Cao 27.620 39.375* 51.866* 43.5072
TB 27.403 37.081° 50.046° 41.857°
Thap 27.788 37.617* 51.8612 42.8852
SEM 391,1 4736 491,7 294,2
P 0,785 0,004 0,017 0,001

Anh hwéng twong tic giea ME-CP va SID lysine KP
ME-CP SID lysine

Cao Cao 27.449% 38.187 54.903 44.305
Cao TB 29.264* 35.386 52.313 42.517
Cao  Thép 28.483*® 35.641 55.465 43.750
B Cao 26.526* 40.465 51.191 43.372
B TB 26.734 38.118 49.834 41.992
B Théap 25.950b 38.247 50.728 42.177
Thap Cao 28.886% 39.473 49.504 42.845
Thap TB 26211 37.741 47.991 41.062
Thap Thap 289323 38.963 49.392 42.728
SEM 677,5 8204 8516 509,55

P 0,014 0,768 0,744 0,668

4. KET LUAN

Anh huong tich cwc ctia sy ting miec
ME, CP va SID-lysine KP dén hiéu suat sinh

treong, FCR va nang suat chat lwong thit caa
ga Ri nudi thit duoc ghi nhan trong nghién
ctu nay. Tuy nhién, d€ vira thoa man nang
suat sinh hoc vira mang lai hiéu qua kinh té
cac muiec ME, CP va SID-lysine hop ly ditng ¢
mutc trung binh trong cac mitc khao sat khi
xét chung cho ca giai doan nuo6i dudng. Khi
xét riéng ting giai doan sinh trueong, co thé
rut ra nhu cau ME, CP va SID-lysine cta ga
Ri vang rom nudi thit dwgc biéu thi bf?mg
ham lwgng va ty 1€ (%) trong 1kg TA c6 89%
DM: ME: 2.900, 2.950 va 3.000Kcal/kg; CP: 20;
18,5 va 16,5%; SID-lysine: 1,2; 1,05 va 0,95%
twong tng voi cac giai doan 8-28, 29-56 va 57-
98 ngay tuoi.
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TOM TAT

Nghién ctru duoc tién hanh nham chébién phu pham ndng nghiép va c6 Voi lam thirc an cho lon
bang phuong phap 1én men long. C6 Voi dugc nghién nho va tron déu voi ba dong rleng, ba bia, bot
ngo, mudi NaCl véi ty 16 nhat dinh, b6 sung 5% dich men gidng chita Saccharomyces cerevisiae, Bacillus
subtilis va Lactobacillus acidophilus (mat do 10°cfu/ml mai loai) cung véi nudce sao cho ty 1€ co chat va
nudc 1a 1:2, ché& phdm da enzyme Kemin dugc bd sung vao hon hgp 1én men & mikc 0-0,15% (tinh theo
dang thttc an) va 1én men & nhiét d6 phong trong 24 gio, xac dinh ham lugng tinh bot va xo NDF dé
lwa chon mutc b8 sung enzyme thich hop. Tién hanh 1én men trong 120 gi¢ véi muitc b6 sung enzyme da
lya chon va danh gia thanh phan vi sinh vat, do pH ctia dung dich 1én men sau moi 24 gio d€ xac dinh
thoi gian 1én men thich hop. Danh gia gia tri dinh dudng ctia san phdm sau 1én men va so sanh véi hon
hop truede khi 1én men. Két qua cho thay, mic b6 sung enzyme thuwong mai Kemin thich hop la 0,1%,
thoi gian 1én men la 48 gio. Sau 48 gio 1én men, pH cta san phadm giam thdp con 4,3, ham luong vi
khuén lactic cao 9,57x10™ cfu/ml, vi khuén Enterobacteria giam manh chi con <102 cfu/ml, khong phat
hién ndm moc trong san pham 1én men. Thanh phéan dinh dudng ctia san pham 1én men cai thién ro rét
0 voi truede khi 1én men, luong tinh bdt giam 27,62%, xo tho, NDF va ADF giam tuwong ting 1an luot 1a
14,42; 22,89 va 10,56% so v6i trude khi 1én men. Nang lwgng trao doi sau lén men tang 3,17% so véi
triede khi 1én men.

Tw khoa: Lén men 16ng, lon, phu phim, hitu co.

ABSTRACT

Liquid fermentation of agricultural by-products as organic pig feed

This research is carried out to process agricultural by-products and elephant grass as pig feed by
using liquid fermentation method. Elephant grass is crushed and mixed with arrowroot residue, beer
residue, cornstarch, NaCl salt in a certain ratio, supplemented with 5% yeast culture containing
Saccharomyces cerevisiae, Bacillus subtilis and Lactobacillus acidophilus and water till the substrate and
water ratio is 1:2, the multi-enzyme product Kemin is added to the fermentation mixture at 0-0.15%
(calculated according to feed form) and fermented at room temperature for 24hrs, The starch and NDF
fiber content is determined to select the appropriate enzyme supplement level. Conduct fermentation
for 120hrs with the selected enzyme supplementation level and evaluate the microbial concentration,
measuring the pH of the fermentation after every 24hrs to determine the appropriate fermentation
time. Evaluate the nutritional value of the product after fermentation and compare it with the mixture
before fermentation. The results showed that the appropriate addition level of commercial enzyme
Kemin is 0.1%, fermentation time is 48hrs. After 48hrs of fermentation, the pH of the product decreased
to 4.3, the lactic bacteria content was high at 9.57x1010 cfu/ml, Enterobacteria bacteria decreased
sharply to <102 cfu/ml, no fungus was detected. The nutritional composition of the fermented product
improved significantly compared to before fermentation, the amount of starch decreased by 27.62%,
crude fiber, NDF and ADF decreased by 14.42% respectively; 22.89 and 10.56% compared to before
fermentation. ME after fermentation increased by 3.17% compared to before fermentation.

Keywords: Liquid fermentation, agri-by products, organic.

1. BAT VAN DE:

Trong nhiéu ndm tro lai day, viéc sw
dung thttc an 1én men long (FLF) da va dang

Hoc vién Nong nghiép Viét Nam

2Truong Cao dang Su pham Lang Son

*Tac gia lién hé: TS. Cu Thi Thién Thu, Khoa Chan nudi,
Hoc vién Nong nghiép Viét Nam. Trau Quy, Gia Lam, Ha
No6i. Dién thoai: 0945692662; Email: cttthu@vnua.edu.vn.

la lIya chon t6t trong chdn nuoi lon boi nhitng
loi ich ctia né dem lai, dac biét la sau khi ban
hanh 1énh cam st dung khang sinh nhu chat
kich thich tdng truéng trong chan nudi
(Missotten va ctv, 2010). Nhiéu nghién ctiu
vé FLF trén lon cho thdy, viéc st dung FLF
giup tang kha nang sinh truong va hiéu qua
stt dung thirc dn d6i véi lgn con sau cai sita
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va lon giai doan vd béo, dic biét, viéc s
dung FLF ¢ lon giup cai thién stc khoé
duong rudt, tic ché cac vi sinh vat gay bénh
duwong rudt ¢ lon (Missotten va ctv, 2010;
Canibe va Jensen, 2012).

Trong cac nguyeén liéu st dung cho lén
men thi cac phu pham céng-noéng nghiép va
thitc dan xanh dwgc xem 1a lwa chon thich
hop, giup giam chi phi thttc dn trong chan
nuodi va han ché 6 nhiém méi treong, viéc
dua ngudn nguyén liéu nay vao lam thic an
cho vat nudi dwoc coi la co hoi 1on dé phat
trién nén kinh t& tun hoan, cai thién tinh bén
ving vé kinh t&' va moi truong (Correddu va
ctv, 2020; Vastolo va ctv, 2022).

O nudc ta, cdong nghé 1én men phu pham
dé€ ché& bién va bao quan thic an chan nudi
cho gia stc, gia cam da duoc nghién ctru va
tng dung ttr lau. Tuy nhién, da sd tap trung
vao lén men, ché bién va bao quan cic phu
pham néng nghiép lam thitc an cho loai nhai
lai (Tran Hiép va Bui Quang Tuan, 2020; Mai
Thi Xoan va ctv, 2022; Nguyén Thi Ngoc
Trang, 2023).

Thirc an xanh va cac phu phdm thuong
co gia tri dinh duwdng thap, ham lwong xo va
cac chat khang dinh dwdng cao, do dé khi str
dung lam thitc an cho lon thi kha nang tiéu
hoa thap, luong thirc n &n vao thap dan dén
gidm ndng suit trong chan nudi. Chinh vi
vay, viéc nghién ctu, ché& bién ngudn nguyén
liéu nay thanh thtc an giau dinh dudng cho
lon 14 hét strc can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nguyén liéu 1én men: Bot ngo, bot san,
ba dong riéng, ba bia, co Voi, NaCl.

Ché phdm da enzyme Kemin. Thanh
phan: a-amylase 1.235UL  B-glucanase
2.286UI; cellulase 12.396UI; protease 3.991UIL;
Xylanase 54.509UL

Dich men giong: 3 chung vi sinh vat
Saccharomyces cerevisiae, Bacillus subtilis va
Lactobacillus _acidophilus  v6i ham  luong
10°cfu/ml moi loai dwgc nudi cdy va gitr

giong tai khoa Chan nudi, Hoc vién Noéng
nghiép Viét Nam.
2.2. Phwong phap
2.2.1. Nghién ctbu miic bo sung enzyme thich
hop

Cé Voi dugc nghién nhé bang may
nghién thitc an va trdén déu cung cac nguyén
liéu khac voi ty 1€ nhw bang 1.

Bang 1. Thanh phan nguyén liéu stt dung 1én men

Thanh phan Ty 1€ (%) (% VCK)
Bot ngd 46,5
Ba bia 8,00
Ba dong riéng 20,0
Co Voi (30 ngay) 10,0
NaCl 0,50

Can 1kg hon hop nguyén liéu vao cac
binh 1én men cé dung tich 101. B6 sung ché
pham da enzyme Kemin 6 cac muc: 0% (d6i
chting-DC), 0,05; 0,10 va 0,15% (tinh theo
dang thuc dn) cung 5% dich men gidng, nudc
duoc bd sung vao hdn hop 1én men sao cho
ty 1& co chat va nudc 1a 1:2. Tién hanh 1én
men O nhiét do phong, sau 24 gio lén men,
lay mau x4c dinh ham lwong tinh bot, xo
NDF d€ xac dinh muic bd sung enzyme thich
hop. Thi nghiém duoc tién hanh 13p lai 3 1an.
2.2.2. Xdc dinh thoi gian lén men thich hop

Tién hanh 1én men thic an xanh va phu
pham nhu phuong phép phan 2.2.1 véi miuc
bd sung enzyme thich hop. Tién hanh lén
men 6 nhiét 46 phong trong 120 gid, sau mdi
24 gio tién hanh 1dy mau, xdc dinh ham
leong axit httu co, pH va ham lueong céac vi
sinh vat (vi khuan lacticc ndm men,
Enterobacteria, ndm mdc) dé€ xac dinh thoi
gian 1én men thich hop.

2.2.3. Dinh gid chdt luwong thiic dn sau lén
men long

Lén men hdn hop thttc an xanh va phu
pham néng nghiép véi mic bé sung enzyme
va thoi gian lén men thich hop, tién hanh 1dy
mau danh gid chat luong thitc &n 1én men
long, so sanh véi thoi diém chua 1én men.

Chi tiéu: VCK, CP, tinh bot, lipid, xo tho,
NDF, ADF, ME, khoang va axit hitu co tong so.
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2.2.4. Phuong phdp xdc dinh cdc chi tiéu
L4y mau va phan tich thanh phan dinh
dwdng ctia hon hop 1én men theo cac TCVN:
- L.ay mau phan tich: TCVN 4325-2007
-Xac dinh ham Iwong VCK: TCVN
4326:2007
-Dinh lwgng khoang tong sd: TCVN
4327:2007

- Dinh lwong xo tho: TCVN 4329:2007
- Binh lwong lipid: TCVN 4321:2007

Dbinh lwong CP duoc tinh toan trén co so
xac dinh ham lwong nito tdong s6 bf?mg
phuong phéap Kjeldahl: TCVN 4328-2007.

Phuong phap xac dinh ham luong tinh
bot: Tinh bot duoc thuy phan thanh duong
trong dung dich HCl 10% ¢ diéu kién dun so6i
trong binh cach thuy trong 90 phut. Dung dich
thtly phan duoc lam nguoi va trung hoa bang
NaOH véi chi thi methyl da cam. Ham lwong
duong sau khi thity phan dugc xac dinh bang
phuong phap DNS cua Miller (1959).

Xac dinh gia tri ME: NRC (2012).

Gid tri pH duwoc do bang may do pH d&
ban ctia hang Mettler Toledo, Trung Qudc.

Phan tich vi sinh vat: 1dy 1ml mau thiic
an, pha lodng bang nudc cat vo tring dén d6
pha loang 10%. S6 lwong cac vi sinh vat duoc
xéac dinh bang phuong phap d6 dia trén dia

thach chtta moi truong thich hop. Vi khuan
lactic (LAB) dwoc xac dinh trén moi treong
MRS, 4 yém khi & 37°C trong 48 gio. Vi
khuan Enterobacteria duoc xac dinh béng cach
cay trén moi truong McConkey, u ¢ 37°C
trong 24 gio. Nam men, ndm moc: duoc dinh
luong trén mdi truong thach MCA c6 bo
sung chloramphenicol/chlortetracycline, t &
20°C trong 3 ngay. SO luong cac vi sinh vat
dugc biéu thi bang logi don vi khudn lac
(cfu)/ml ctia mau thtec an.
2.3. Xtz ly s6 liéu

S liéu duoc xtt ly bang phan mém Excel
va SAS 9,0, st dung ANOVA véi phép thi
Duncan ¢ mttc y nghia P<0,05.

3. KET QUA VA THAO LUAN

3.1. X4c dinh mtc bé sung enzyme thich
hop

Cac nguyén liéu st dung cho lén men
long ¢6 ham lwong tinh bot va xo tuwong doi
cao, hau nhu cac chung vi sinh vat st dung
trong 1én men khong c6 hoat tinh phan giai
tinh bot va cellulose hoac c6 hoat tinh thap.
St c6 mat ctia cac enzyme phan giai xo va
tinh bot vao hdén hop lén men chita thitc dn
xanh va phu pham nong nghiép sé tao thanh
co chat thich hop cho su 1én men cua cac vi
sinh vat.

Bang 2. Anh huéng ctia mitc bé sung enzyme dén ham luong tinh bot va NDF

24 gio

Chi tidu 0gio 0% 005%  010%  015% oM P
VCK (%) 17,98 17,73 17,72 17,73 17,71 0,26 0,93
Tinh bot (% VCK) 43,840 41,200 3853 3667¢ 35724 044 <0,001
NDF (% VCK) 26,342 25,84ab 24,91° 23,12¢ 22,85¢ 0,24 <0,001

Chii thich: Cdc chir cdi trong ciing hang khdc nhau thé hién sw sai khéc cd y nghia thong ké’(P<0,05)

Két qua cho thdy, sau 24 gio, ham luong
vat chat kho ¢ cac mic u enzyme khong co
su thay d6i, ham luwong tinh bdt va xo NDF
giam dan theo mtc bS sung enzyme. Ham
leong tinh bot giam 16,35 va 18,52%, ham
luong xo NDF giam 12,22 va 13,24% & mtc
0,1 va 0,15% so voi thoi diém ban dau, tuy
nhién su sai khac ¢ 2 muic bd sung nay khong
c6 y nghia thong ké. Trong diéu kién thi

nghiém co chat khong d6i, khi tang nong do
enzyme thi t6c d phan ng sé tang, khi tang
néng dd enzyme ma toc d6 phan ung khong
thay d6 thi phan tng bi bao hoa. Nhu vay, c6
thé ndi enzyme bi bao hoa ¢ nong d6 0,1%
hay ndi cach khéac day 1a ndong dd t6i uu cho
hoat dong duong héa hon hop thikc dn xanh
va phu phdm ctia enzyme.
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Viéc b6 sung cac enzyme ngoai bao khi
lén men cac ba thai ndng nghiép la can thiét
dé€ nang cao chat luong va hiéu qua cta qua
trinh 1én men. Puong hoéa bang cac enzyme
da duoc tién hanh trén nhiéu loai phu pham
va rac thai nong nghiép. Vlasenko va ctv
(1993) da tién hanh duong héa 30 nguyén
liéu cellulose boi cellulase ctaa Penicillium sp.
Latif va ctv (1994) da nghién cttu dwong hoa
rom cé Kallar bang cellulase ctia mot s6 loai
nadm, bao gom Chaetomium thermophile,
Trichoderma resei, Sporotrichum thermophile,
Aspergillus fumigatus, Torula thermophila va
Humicola grisea. John va ctv (2006) cho rang,
0 tat ca cac nong do co chat st dung cho 1én
men, qua trinh duong hoéa va lén men dong
thoi sé cho nang sudt cao hon nhiéu so véi
qua trinh dwong hdéa don gian hodc 1én men
khong c6 su bo sung cac enzyme bén ngoai.

John va ctv (2006) tién hanh thay phan ba
mia bf?mg enzyme va st dung dich thuy
phan dé 1én men, nhan thay hon 7,5% tinh
bot khong thé dwoc st dung, do ¢d sy tc
ché& phan hoi do mtc duong khtr trong dich
thuly phan cao. Yang va ctv (2020) tién hanh
thuy phan va 1én men déng thoi bot dau
nanh vdéi su tham gia cta cac chung vi sinh
vat L. plantarum, L. casei, B. subtilis, B.
licheniformis va A. oryzae trong 24 gio va
thiy phan bang alcalase trong 15 phut. Két
qua cho thdy, ham luong peptide va axit
amin tong sd tang lén dang ké ¢ san pham
1én men cubi cung.
3.3. Xac dinh thoi gian 1én men thich hgp
Sau cac thoi gian 1én men, 1dy mau phan
tich s6 luwgng cac vi sinh vat va do do pH, két
qua duoc trinh bay ¢ bang 3 va Hinh 1.

Bang 3. Anh hwéng ctia thoi gian 1én men dén ham lugng vi sinh vat trong thirc in 1én men léng

(Mean+SD)
S6 luwong vi sinh vat Thoi gian 1én men
(logocfu/g) 0 gio 24 gio 48 gio 72 gio 96 gio 120 gio
Vikhuén lactic (LAB) 2,440,1 4,53¢+0,1 9,572+0,2 9,1°+0,2 8,24+0,2 8,7¢+0,2  <0,0001
Enterobacteria 5,37+0,2 6,32+0,3 <102 <102 <102 <10? <0,0001
Nam men 3,27°40,2 3,640,1 4,570,2 5,2b+0,1 5,37°+0,2 6,272+0,2 <0,0001
Nam moc 3,17+0,2 KPH KPH KPH KPH KPH <0,0001

Chit thich: KPH: Khong phit hién

8 6.58
6

413 4.18
z T

o4 EE

2
0

0 giv 24 gio 48 giv' 72 givr 96 givr 120 givv
Thoi gian1én men

Hinh 1. pH cta thitc an 1én men 16ng 0-120 gio
Két qua 1én men long hon hop c6 Voi va
phu pham noéng nghiép cho thay, trong giai
doan dau cua qua trinh 1én men (0-24 gio), s
luong LAB trong khoi u 1a twong do6i thap
(2,4-4,4 logiocfu/g), kéo theo do 1a sy phat
trién ctia Enterobacteria. Sau giai doan nay, s0
luong LAB tang manh, & 48 gio, sO luong
LAB ting gan 4 1an so véi khi bat dau u (0
gio), dén 96 va 120 gio s6 luong LAB giam

nhe con 84 va 8,7 loglOcfu/ml. Vi khuan
lactic c6 kha ndng san sinh ra axit lactic, do
d6 khi vi khuan lactic phat trién sé lam giam
pH cua khéi t va tc ché sy phat trién cua
Enterobacteria, sd lugng ctia Enterobacteria
tir 48 gio U gidam manh, ham lwong ctia ndé 6
mttc <10? logiocfu/ml.

SO luong ndm men tang tir khi G dén 120
gio. Khi méi 1, s6 luong té’ bao ndm men la 3,1
tang 1én 6,5 logiocfu/ml ¢ 120 gio. Nam men la
thanh phan quan trong trong thitc an 1én men,
ndm men c6 kha nang lién két cac vi khuan
duong rudt trén bé mdt cta chung, do do
ngan chan sy lién két cua cac vi khuan nay véi
biéu mo rudt. Tuy nhién, trong qua trinh lén
men, khi ndm men phat trién qua muc sé€ co
thé anh huong dén d6 ngon miéng cta thic
an do ching san xuat ra axit axetic va ethanol
va lam that thoat nang luwong cua thic an.
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Nam moc ton tai trong khoi t 6 thoi diém 0
gio voi s luong 3,4 logiocfu/ml sau dé giam
nhanh va khong phat hién tir 48 gio tro di.

Kiém soat sy thanh cdng cta qua trinh 1én
men la kiém soat sy phat trién cua sinh vat
gay bénh trong san pham 1én men, thitc an 1én
men phai chita du lwgng axit lactic. Viéc san
sinh axit lactic ¢6 thé do qua trinh 1én men tw
phét hodc bang cach cay vi khuan lactic. Tuy
nhién, lén men ty phat thuong khong nhan
duoc san phdm cudi cung an toan va ngon
miéng do khong kiém soat dwgc nong do axit
axetic va cac amin, do d6 anh hudng xau dén
tinh ngon miéng ctia san pham. Viéc cay bd
sung vi khuan lactic vao qua trinh 1én men
giup nhanh chdéng tao ra duwgc nong do axit
lactic cao (Missotten va ctv, 2015).

Cung vdi su phat trién cta vi khuan lactic
la sy thay d6i vé gia tri pH cua khoi u. SO
lugng cta vi khudn lactic trong san pham 1én
men sé xac dinh duoc axit lactic, si san sinh
nay cang nhanh, pH va cac vi khuan gay bénh
cang giam manh. Gia tri pH ban dau ctia khéi
u trung binh 14 6,58, sau d6 giam dan theo thoi
gian lén men. Sau 96 va 120 gio lén men pH
chi con 4,13 va 4,18.

Canibe va Jensen (2003) bao cao rf?mg, o
giai doan dau ctia qua trinh 1én men, s&
luong LAB thap, nong d6 axit hitu co thap va
pH cao, ndm men va Enterobacteriaceae phat
trién. Giai doan hai la khi qua trinh 1én men
dat t6i pha tinh, s lueong vi khudn lactic cao,
nong do chat hitu co cao axit, pH thap va s6
luong giam  hodc khong ton tai
Enterobacteriaceae. Cac nghién cttu vé lén
men long thitc dn cho biét, thitc dn 1én men
long duoc coi 1a c6 chat luong tot khi ¢ ham
luong vi  khudn lactic cao va
Enterobacteriaceae thap, pH thap va on dinh,
nong do axit lactic cao va nong d¢ axit axetic
thap (Brooks va ctv, 2003). Gia tri pH thap va
ndng do axit cao trong FLF la nhitng yéu t&
chinh gép phan tao ra FLF 6n dinh va an toan
v€ mat vi sinh cling nhu cac thuec phdm 1én
men khac (Van Winsen va ctv, 2000).

Nhu vay, ¢ 48 gio 4, ham luong vi khuan
LAB dat cao nhat, gia tri pH thap, s0 luong

Enterobacteria thap, khong c6 ndm moc, ¢
thé thdy day la thoi gian thich hop nhat cho
qua trinh 1én men long c6 Voi va phu pham
nong nghiép lam thic an cho lon.

3.4. Déanh gia chit lwong ctia thitc dn 1én men

Tién hanh 1én men hdn hop cé Voi va
phu pham ndng nghiép ¢ diéu kién tdi wu
va phan tich thanh phan hod hoc cta hon
hop trudc va sau 1én men, két qua dwoc
trinh bay o bang 4.

Bang 4. Chat lwgng thirc dn truedc va sau 1én men

Chi tiéu Trude Saulén oo\
lén men men

VCK (%) 17,88 17,42 2,85 0,91
Protein thd (% VCK) 9,81 988 075 0,99
N protein (g/kgN tong s3) 857,50 819,80 89,79 0,008
g /i}gantgg:@) 142,50 180,20 61,95 <0,001
Lipid (% VCK) 318 322 036 087
Tinh bdt (% VCK) 4385 31,74 1,38 0,02
Xo thd (% VCK) 11,86 10,15 1,55 0,15
NDF (% VCK) 2612 20,14 1,135 <0,001
ADF (% VCK) 11,74 10,05 1,485 0,08
KTS (% VCK) 375 379 017 095
ME (kcal/kg VCK) 3150 3253 955 0,02
Axit hitu co tong sd

% VCK) & 025 426 0,02 <0,001
pH 6,7 43 0,03 <0,001

Sau lén men, ham luwong VCK, CP so voi
trude khi 1én men khong thay déi. Tuy nhién,
ham luong Nito phi Protein va Nito Protein
c6 st khac nhau truwde va sau khi 1én men
(P<0,05).

Sau 1én men, tinh bot va xo trong thirc an
l1én men déu giam dang ké do sy thuy phéan
cua cac enzyme trong ché phdm da enzyme
bd sung vao va cd thé do hoat dong ctia cac
vi sinh vat ¢6 kha nang tiét ra mot s6 enzyme
ngoai bao, chung sé thuy phan tinh bot va xo
thanh cac duong don lam co chat cho su sinh
treong va phat trién cia minh. Ham luong
tinh bot giam 27,62%, xo tho, NDF va ADF
giam tuwong ung lan luot 1a 14,42; 22,89 va
10,56% so voi trudc lén men. Nang luong
trao doi sau lén men tang 3,17% so vdi trude
khi lén men. Khoang tong s, lipit khong co
su thay doi gitra trede va sau khi 1én men.

Ham luong axit hitu co cua thirc an sau
lén men tang dang ké lam pH sau khi lén
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men giam manh. Ham lugng axit httu co
tong sd trong dung dich sau 1én men la
4,26%VCK va pH do duoc la 4,4. Trong dung
dich 1én men, si ¢c6 mat ctia cac cac vi sinh
vat lén men da sinh ra axit lactic, acetic va
ethanol lam giam pH ctia hon hop, dong thoi
lam cho san pham ¢6 mui thom, chua. Viéc
giam pH sé tic ché'vi sinh vat gdy bénh phat
trién trong san pham lén men. Hon thé, khi
hén hop c6 pH thap nay néu st dung lam
thitc dn cho gia stc sé lam giam pH trong da
day ctia lon va ngan can su phat trién ctia cac
tac nhan gay bénh nhw Coliforms.

Céc két qua vé phan tich chat lwong san
phdm 1én men sé dugc stt dung d€ kiém soat
chat luong 1én men va tinh toan xdy dung
kh4u phan &n cho vat nu6i.

Thtc an 1én men long cé thé duoc sw
dung cho lon nai, lon con sau cai stta va lon
thit. D61 v6i lon con sau cai stta, can phai tap
cho lon con lam quen véi thitc dn 1én men
trude khi cho dn hoan toan dé€ tranh sy thay
doi dot ngdt tir cam tap an (thiee an dang rzfm)
sang thitc dn long.

4. KET I.III:\N

Cé Voi va phu phdm nong nghiép duoc
1én men long voi viéc bo sung 0,1% ché pham
da enzyme Kemin, 0,5% dich men gidong chita
10° cfu/ml Saccharomyces cerevisiae, Bacillus
subtilis va Lactobacillus acidophilus, ty 1& co
chat va nudc 1a 1:2, 1én men 6 nhiét d6 phong
trong 48 gid. Chat luong ctia hdn hop sau len
men duoc cai thién ro rét. Gia tri pH cta san
phdm giam thap con 4,3, ham lwong vi khuan
lactic cao véi 9,57x101° cfu/ml, vi khuin
Enterobactia giam manh chi con <10? cfu/ml,
khong phat hién ndm mdc trong san pham
lén men. Ham lwong N phi protein tang cao,
lwong tinh bot giam 27,62%, xo thd, NDF va
ADF giam twong ung lan luot la 14,42; 22,89
va 10,56% so vdi trude lén men. ME sau 1én
men tang 3,17% so voi truedce khi 1én men.
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ANH HUONG CUA CHE PHAM THAO DUQC HERBAL PRO 1A
DEN SINH TRUONG VA TIEU CHAY CUA LON CON
Ha Xudn Bg!, Nguyén Thdi Anhl, Lé Ngoc Thanh?, Nguyén Vin Nim?,
Nguyén Viin Diing* va D6 Dikc Lyc!”
Ngay nhan ban thao bai bao: 08/3/2024 - Ngay nhan bai phan bién: 08/4/2024
Ngay bai bdo duwoc chap nhan dang: 18/4/2024
TOM TAT

Nghién cttu dwoc thuc hién nhdm danh gid anh hudng cta bd sung ché pham thao dugc (Herbal
Pro 1A) dén sinh trudng va tiéu chay ¢ lon con giai doan tir so sinh dén 60 ngay tudi tai Xi nghiép
Chidn nudi Dong Hiép Hai Phong tir 24/08/2023 dén 13/12/2023. Tong sd 20 néai Fi(Landrace x
Yorkshire) dugc chon thanh 5 dot, mdi dot 4 nai dam bao tinh dong déu vé Ita, thoi gian dé. Trong
mdi dot, mdi lon nai dwgc phan ngau nhién vé mot trong 4 cong thize thi nghiém. Tong s6 5 ndi/cong
thitc thi nghiém ¢ 5 dot dwgc bo tri vé 4 cong thikc thi nghiém ¢ bs sung ché phdm Herbal Pro 1A,
gom: (1) Khau phan c6 s¢ (KPCS) + khang sinh (D6i ching: DC), (2) KPCS + 1,5g/kg thic an (HP1.5),
(3) KPCS + 3,0g/kg thitc &n (HP3.0), (4) KPCS + 4,5g/kg thirc an. Két qua nghién cttu cho thdy, ting khoi
luong cuia lon con giai doan tir cai sita dén 60 ngay tudi & HP4.5 dat cao nhat va tuong tu ¢ BC
(P>0,05). Tiéu ton thitc an khong cé sw sai khéc gitta HP4.5 va DC ¢ giai doan tir so sinh dén cai sita va
tte cai stta dén 60 ngay tudi. S6 lugng E. coli khéng cé su sai khac gitta cac nghiém thiec (P>0,05), tuy
nhién C. perfingens giam dan khi tdng ham lugng thao dugc trong khau phan va thdp nhat ¢ BC
(P<0,05). Ty 1é tiéu chay ctia lon & BC cao hon (P<0,05) so véi @ HP1.5 va khong c6 s sai khac so véi
HP3.0 va 4.5 (P>0,05). Hong c4du va hematocrit thdp ¢ HP1.5 va tang dan khi ham luwgng thao duoc ting
trong KP (P<0,05).

Tw khoa: Thao duoc, sinh trieong, tiéu chay, lon con.
ABSTRACT
Effects of herbal Pro 1A on growth performance and diarrhea rate of piglets

This study was caried out to evaluate the effects of herbal supplement (Herbal Pro 1A) on growth
performance and diarrhea in piglets from birth to 60 days of age. The experiment was carried out at
Dong Hiep pig farm, Hai Phong province from 24 August 2023 to 13 December 2023. A total of 20
hybrids sows (Landrace x Yorkshire) were selected into 5 blocks, each block of 4 sows to ensure similar
litter and farrowing time. In each block, each sow was randomly assigned to one of 4 treatments. In
each block, 4 sows were randomly assigned to 4 treatments supplemented with Herbal Pro 1A (HP),
including: (1) Basal diet + antibiotics (Control: DPC), (2) Basal diet + 1.5g HP/ kg of feed (HP1.5), (3)
Basal diet + 3.0g HP/kg feed (HP3.0), (4) Bascal diet + 4.5g HP/kg of feed. The results showed that,
growth rate of piglets from weaning to 60 days of age was highest in HP4.5 and similar to CTR
(P>0.05). Feed conversion ratio had no difference between HP4.5 and control in the period from birth to
weaning and from weaning to 60 days of age. The number of E. coli did not differ between treatments
(P>0.05), however C. perfingens gradually decreased with increasing herbal content in the diet and was
lowest in CTR (P<0.05). The diarrhea rate of pigs in control was no difference compared to HP3.0 and
4.5 (P>0.05). Red blood cells and hematocrit were low in HP1.5 and gradually increased as the herbal
content increased in the diet (P<0.05).

Keywords: Herbal supplement, growth performance, diarrhea, piglets.

'Hoc vién Nong nghiép Viét Nam

2Lép K64CNTYA, Hoc vién Nong nghiép Viét Nam

3Cong ty CP tap doan Invet

4Cong ty CP Duoc liéu thay thé' khang sinh Toan C4u (Global Antibiotic Alternative Herbal., SJC)

* Tac gia lién hé: PGS.TS. P& btc Luc, Khoa Chin nudi, Hoc vién Nong nghiép Viét Nam. DT: 0912370103; Email:
ddluc@vnua.edu.vn
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1. DAT VAN BE

Khang sinh da bi cdm st dung trong
chidn nudi nhe mot chat kich thich sinh
trueong & chau Au tir ngm 2006 (Zhao va ctv,
2016). Theo Nghi dinh s6 13/2020/ND-CP cua
Chinh phu, tir nam 2026 Viét Nam sé cam
hoan toan st dung khang sinh v6i muc dich
phong bénh trong chan nuoi. Vi vay, viéc tim
giai phap thay thé khang sinh trong chan
nudi ndi chung va trong chan nuoi lon ndi
riéng la can thiét. Trude day, cac loai thao
duoc, chiét xuat tir thao duoc thuong duoc
st dung trong y hoc ¢8 truyén nham phong
va tri cac bénh trén nguoi. Gan day, mot s6
doanh nghiép da st dung céc loai thao duoc,
chiét xuat ttr thao duoc phoi hop véi nhau dé
tao ra cac san pham c6 kha nang phong, tri
cac bénh trén vat nudi va hudéng dén viéc
thay thé cho khang sinh tong hop sé bi cam
stt dung trong thitc dn (TA) chan nudi.

Céc nghién ctu vé viéc bd sung thao
duoc trong khau phan dn ctuia vat nudi nhdm
thay thé khang sinh tong hop da duoc thuc
hién ¢ nudc ta va da dat duwoc nhitng két qua
nhat dinh. Nguyén Thi Nga va ctv (2024) da
nghién ctu anh huong cta hdn hop thao
duoc (HHTD) b6 sung vao TA dén kha nang
sinh tredng (KNST), luong khi thai va vi
khuan Clostridium perfingens (C. perfingens)
trong phan lon giai doan 30-60kg cho thdy
mttc bd sung HHTD & muc 20g trong 1kg TA
6 tac dung giam phat thai khi H2S va giam so
luong vi khudn C. perfingens trong phan lon
tot hon mttc bd sung 15g. Oanh va ctv (2023)
da nghién cttu anh hudng cta viéc st dung
HHTD b6 sung vao KP dn dén KNST va chat
luong thit cta lon thwong phadm cling cho
thay khong anh hudng dén KNST nhung c6
thé cai thién duoc chat lugng thit. Oanh va ctv
(2021a), Oanh va ctv (2021b) khi nghién cttu
bd sung HHTD trong KP an ctia lon cling cho
thdy khong c6 anh huong dén KNST, kha
nang tiéu hod cac chat dinh dudng nhung cai
thiéen dwoc day md lung va ham luong
cholesterol tong s6 trong mau cua lon thuwong
pham. Thao duoc ciing dwoc st dung dé thay
thé khang sinh d€ kich thich sinh truong va

phong bénh tiéu chay trén lon con
(Vondruskova va ctv, 2010). St dung thao
dwoc cai thién dwgc sinh truong va giam tiéu
chady ¢ lon con sau cai stta (Zhao va ctv, 2016,
Radzikowski va Milczarek, 2022). Nghién cttu
nay duoc thire hién nham danh gia anh huong
cta ché phdm Herbal Pro 1A (CPTD) trong KP
cua lon con dén KNST, tiéu ton thirc an
(TTTA), s6 luwgng vi sinh vat trong phan, (4)
Ty 1¢ tiéu chay va (5) Chi tiéu huyét hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng, dia diém va thoi gian

Tong s6 201 lon con sinh ra ttr 20 lgn nai
Fi(Landrace x Yorkhire) phoi véi duwc Duro
dwoc st dung cho thi nghiém (TN) tai Xi
nghiép Chan nudi Dong Hiép Hai Phong tt
24/08/2023 dén 13/12/2023. Dénh gia anh
hwong ctia CPTD trong KP cta lon con theo
me va tir cai stta dén 60 ngay tudi (CS-60NT)
dén: (1) KNST, (2) TTTA, (3) S luong vi sinh
vat (E. coli, C. perfingens va B. coli), (4) Ty 1&
tiéu chay va (5) Chi tiéu huyét hoc. CPTD st
dung trong nghién cttu nay do Cong ty CP
Duoc liéu thay thé khang sinh Toan cau cung
cap o dang bot voi cac thanh phan Son tra
(Fructus mali), Phuc linh (Poria), Mach nha
(fructus hordei germinatus), Bach chi (Radix
Angelica dahurica), Lai phuc t& (Semen Raphani
Sativi), Lién kiéu (Forsythia suspensa), Lac
than khiuc (Massa medicata fermentata), St
quan tt (Fructus Quisqualis) va chat mang.
2.2. Phuwong phap
2.2.1. Bé'tri thi nghiém

Thi nghiém (TN) duoc b6 tri theo mo
hinh mot yéu t8 khdi ngau nhién day du,
trong d6 yéu t& TN 1a b6 sung CPTD vao
KPCS va khoi 1a 5 dot TN. Tong sd 20 nai
Fi(Landrace x Yorkshire) dwoc chon thanh 5
dot, mdi dot 4 nai dam bao tinh dong déu vé
Itta, thoi gian dé. Trong mdi dot, mdi lon nai
duoc phan ngau nhién vé mot trong 4 cong
thire (CT). Tong s6 5 ndi/CT ¢ 5 dot duoc bd
tri vé 4 CT ¢6 bd sung CPTD, gom: (1) KPCS
+ 2g Tiamulin’kg TA (BC), (2) KPCS +
1,5g/kg TA (HP1.5), (3) KPCS + 3,0g/kg TA
(HP3.0), (4) KPCS + 4,5g/kg TA.
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2.2.2. Thikc an va chdm séc

Thttc &n cho lon nai duoc phoi trdn tai Xi
nghiép Chan nudéi Dong Hiép Hai Phong
bang day chuyén san xuét thtcc &n cong
nghiép véi thanh phan nguyén liéu ¢ bang 1.

Thttc an cho lon con tap an va tir CS-60
ngay tudi do cong ty De Heus san xuat voi
thanh phan dinh dudng CP (min 19,5%),

lysin (min 1,2%), Methionine + Cystine (min
0,7%), Ca (0,4-1%), P (0,4-0,8%), Xo tho (max
3%), ME (min 3.370 kcal/kg). Lon con dwoc
an 3 lan/ngay trong giai doan tap &n va 2
lan/ngay CS-60 ngay tudi. Lon dwoc tap an ti
ngay thit 5 sau sinh nhung s6 liéu vé thirc dn
chi tinh tit ngay tht 7.

Bang 1. Cong thirc thitc dn danh cho nai nuéi con

Nguyén liéu

Khéi lwgng Nguyén liéu Khdi lwgng Nguyén liéu Khéilugng Nguyén lieu Khéilugng

(g/kg TA) (g/kg TA) (g/kg TA) (g/kg TA)
Ngo hat 480 Mudi 25 Meth 0.7 XPC 1
CGCL 106 Cam my 100 Threo 0.5 Soybean Gold 1
Khdé dau nanh 207 Khtt mui 0.3 Vitamin C 0.5 B-Traxim Pro 0.8
B0 ca 55 70 Men kho 0.8 Biotin 2 Toxy 1
DCP 5 Sobemix 13 2.5 Choline 1.1 HyDpemix 0.5
Sunfat 15 Lysine 1.6 Phytse 5000 0.2

2.2.3. Chi tiéu va phuong phdp theo doi
a. Khoi lvong

Tung ca thé duoc xam sO tai tai thoi
diém so sinh va deo s nhyra khi cai stta. Khoi
luong cua ting ca thé dugc can tai thoi diém
SS, CS (24 NT) va 60 ngay tudi bang can dién
tee. Tang khoi luong trung binh/ngay (TKL,
g/con) duoc xac dinh dua trén KL dau ky,
cudi ky va thoi gian theo doi cua cac giai
doan SS-CS (0-24 ngay tudi) va CS-60 ngay
tudi (24-60 ngay tudi). Cac chi tiéu theo doi
bao gom: Khoi luong so sinh/con (KLSS/con),
TKL SS-CS, KLCS/con, KL 60 ngay tudi/con
(KL60NT/con) va TKLCS-60NT.
b. Tiéu ton thirc dn

Thitc an tiéu thu hang ngay duoc ghi
nhan theo ting 6 d6i vdi tiing cong thirc thi
nghiém (CTTN). Tong LTATT trong tiing giai
doan TN béang LTATT cong don timg ngay
TN. TTTA/kg TKL duoc tinh dua trén tong
LTATT va tong KL tang theo giai doan. TTTA
giai doan lon con theo me d6i vdi ca lgn con
ghép 6. Doi véi giai doan sau CS, LTATT chi
tinh d6i v6i lon con do lon me sinh ra (khong
tinh d6i voi nhitng lon nudi ghép).
c. Téng so"vi sinh vit

Tong s6 vi sinh vat dugc phan tich trén
mau phan phan ctia 121 va 75 lon con tuong

tng ¢ 7 va 60 ngay tudi, gom: (1) E. coli, (2) C.
perfringens va (3) B. coli tai Phong thi nghiém
Trong diém cdng nghé sinh hoc tha y, Hoc
vien Nong nghiép Viét Nam va Phong thi
nghiém Céng ty c6 phan tha y Vettech. Mau
phan dugc 1ay theo TCVN 10782:2015 (ISO
13307:2013).
d. Tiéu chay

Tiéu chay cua lon con theo me va CS-60
ngay tudi duoc quan sat hang ngay vao luc 09
va 15 gio. Lon con dwoc kiém tra ting ca thé
trong thoi gian TN. Tinh trang tiéu chay cua
ting lon con duoc danh gid theo phuwong
phap ctia Thomas va ctv (2021) dua trén thang
diém, bao gom DO = trang thai binh thuong -
dong vat khde manh, D1 = ¢ biéu hién tiéu
chay - phan mém, D2 = tiéu chay rd rét - phan
long. Bong vat ¢ diém D1 va D2 dugce coi la
tiéu chay. Ty 1é tiéu chay dwoc tinh toan dua
trén phwong phap ctia Yu va ctv (2020) nhu
sau: Ty 1é tiéu chay (%) = Tong s6 lon con bi
tiéu chay tich Ity chia cho tdng s heo con tich
ltty trong thoi gian TN va nhan véi 100. Ty 1€
tiéu chay cua HP1.5, HP3.0 va HP4.5 duoc so
sanh cap voi BC- va BDC+.
e. Chi tiéu huyét hoc

Tong s6 24 mau méau (3 duc va 3
cai/CTTN) duoc 14y trén tung ca thé tai vi tri
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vinh tinh mach ¢ lon 60 ngay tudi d€ phan
tich cac chi tiéu huyét hoc tai Phong thi
nghiém Trong diém cong nghé sinh hoc thu y,
Hoc vién Nong nghiép Viét Nam. Cac chi tiéu
huyét hoc gom: Hong cau (109/pul),
Hemoglobin - HGB (g/l), Hematocrit -
HCT(%), MCV (fl), MCH (pg), MCHC (g/l),
RDW (% CU), Bach cau tong sd6 - WBC
(10%/ul), Bach cau trung tinh - NEU, Bach cau
lympho - LYM, Bach cau Mono - MONO,
Bach cau Eos - EOS, Bach ciau Baso - BASO,
Bach cau trung tinh (%), Lympho (%), Mono
(%), Eos (%), Baso (%), Tiéu cau - PLT (10%/ul).
2.3. Xt ly s6 liéu

Anh huong ctia CPTD dén céc chi tiéu
sinh trudng, s6 luong vi sinh vat va chi tiéu
huyét hoc duoc phan tich theo md hinh Yj =
p + TDi + DOT; + &ij, trong do: Yij = chi tiéu
nghién citu, p = trung binh chung, TDi = dnh
hwéng cia b6 sung thdo dwgc thir i, DOT; = dnh
hweéng ciia dot thi j va & = sai s6'ngdu nhién. S&
luong vi sinh vat duoc chuyén d6i bang logio

trude khi phan tich. Céc gia tri thong ké md
ta gom: dung luong mau (n), trung binh
(Mean) va d¢ léch chuan (SD). So sanh cap
gitta cac gid tri trung binh bang phuong phép
Tukey. Phép thtr x? dugc st dung d€ so sanh
ty 1é tiéu chay gitta cac CTTN. S¢ liéu duoc
phan tich bang phan mém SAS® OnDemand
for Academics.

3. KET QUA VA THAO LUAN

3.1. Sinh tredng cta lgn con theo me va tw
cai sira dén 60 ngay tudi

Nang sudt sinh trudng cta lon con trong
cac giai doan SS-CS va CS-60NT duwgc trinh
bay 6 bang 2. TKLSS-CS khong c6 sw sai khac
gitta cac CTTN (P>0,05). Nguwoc lai, TKLCS-
60NT co su sai khac gitta cac CTTN (P<0,05):
cao nhat 6 HP4.5 (314,95g/ ngay) va tuong
dwong véi DC (312,18 g/ngay). Nhu vay, viéc
thay thé khang sinh bang CPTD & mtc
4,5¢g/kg TA khong anh huong dén TKL cta
lon sau CS.

Bang 2. Kha ning sinh treéng caa lon cta lon D(LxY) tit so sinh dén 60 ngay tudi

Chi tidu HP1.5 HP3.0 HP4.5 bC
n MeantSD n MeantSD n MeanzSD n MeantSD
KLSS/ con (kg) 52 1,672+0,23 48 1,54°+0,25 53 1,67°+0,23 48 1,70°+0,32
KLCS/ con (kg) 47 7,08+1,40 47 6,76x1,45 46 6,92+1,64 45 6,92+1,30
KL60NT/ con (kg) 47 18,0£1,94 47 16,9+2,38 46 17,6+2,74 41 18,0+1,87
TKLSSCS (g/ ngay) 47 225+449 47 212458,9 46 204+60,4 45 213+55,3
TKLCS60NT (g/ ngay) 47 301+44,9 47 290,3b+47,1 46 315°+47,1 41 312+38,3

Ghi chi: Cic gid tri trung binh trén cung mgt hang khong co chit cdi chung nhau c6 sai khicthong ké (P<0,05)

Két qua nghién cttu cua Oanh va ctv
(2021a,b,2023) cho thdy, viéc bd sung HHTD
cho lon thuong pham khong anh hudng dén
KL két thac va TKL. Theo Hanczakowska va
ctv (2015), b6 sung HHTD trong KP khong
anh huong dén KNST cta lon khi so sanh véi
DC. Xu hudng nay ciing dugc tim thay trong
két qua cong bd cia Ahmed va ctv (2016) khi
bd sung HHTD trong KP an cua lgn thit. Tuy
nhién, két qua cong bd cua Nguyén Thi Nga
va ctv (2024) cho rang, khi bé sung HHTD o
muc 15 va 20 g/kg TA c6 thé cai thién duoc
KL két thuc va TKL cta lon thuong pham.
Két qua cong bd cta Yan va ctv (2011) cling
cho thay khi b6 sung HHTD trong KP an da
cai thién dwoc TKL, LTATN, nhung khong

anh huong dén TTTA. Nhu vay, cd su khac
biét vé két qua cong bd vé anh huwong cua
viéc bd sung CPTD dén kha nang sinh truong
cta lon. Sy khac biét vé két qua giua cac
nghién cttu nay la do cac nghién cttu khac
nhau st dung cdc loai thao dwgc khac nhau
va diéu kién nudi dudng, moi treong chan
nudi cting khac nhau.

3.2. Tiéu ton thitc an ctia lon con

TTTA/kg TKL cta lgn con theo me va
CS-60NT duoc trinh bay ¢ bang 3 va 4. Két
qua bang 3 cho thdy, TTTA cuta lgn con theo
me c6 ¢6 s sai khac gitta cac CTTN (P>0,05).
TTTA trong giai doan CS-60NT khong cé su
sai khac gitta cac NT (Bang 4). Tuy nhién, xu
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huéng TTTA van thap & HP4.5 (1,53kg) va
cao nhat ¢ BC (1,85kg).

Két qua nghién ctru nay vé anh hudng
cua viéc bd sung HHTD trong KP &n cua lon
c6 xu hudng tuong tw voi két qua cong bo

ctia Oanh va ctv (2021a,b; 2023); Nguyén Thi
Nga va ctv (2024): viéc b6 sung HHTD trong
KP an cua lon ¢6 thé lam giam TTTA so voéi
DC. Tuy nhién, su sai khac nay khong co y
nghia thong ké (P>0,05).

Bang 3. Tiéu ton thirc dn caa lon ctia lgn Dx(LxY) tit so sinh dén cai sita (Mean+SD)

Chi tiéu HP1.5 (n=5) HP3.0 (n=5) HP4.5 (n=5) DC (n=5)
KLSS/ 6 (kg) 20,5°43,64 16,9°+1,52 21,3%43,29 18,242,34
KLCS/6 (kg) 80,629,32 72,8+10,3 78,6£12,5 70,2+4,07
TKLSSCS/6 (kg) 60,128,02 55,9+10,1 57,3+12,2 52,045,28
KLTA néi nuéi con (kg) 99,0£10,7 105+7,46 1042,59 10111,7
KLTA lon con SS-CS (kg) 5,33+1,17 4,67+1,13 5,24+1,02 5,23+2,05
KLTA néi va lon con (kg) 104+10,6 110+7,85 109+2,44 106+13,1
TTTA/kg TKL SS-CS (kg) 1,75+0,17 2,0420,53 1,99:0,51 2,05£0,24

Bang 4. Tiéu t6n thitc in caa lgn chaa lgn D(LxY) tir cai sita dé€n 60 ngiy tudi (Mean+SD)

Chi tiéu HPL5 (n=5) HP3.0 (n=5) HP4.5 (n=5) PC (n=5)
KLCS/6 (kg) 66,549,21 63,6+12,9 63,6+15,1 62,3+7,80
KL60NT/b (kg) 169+33,3 159+22,6 1624334 148+35,7
TKL CS-60 NT/6 (kg) 103+25,3 95,7+11,7 98,7+19,8 85,5428,0
KLTA CS-60 NT/6 (kg) 153+18,5 156£18,2 147+12,3 150+24,7
TTTA/kg TKL CS-60NT (kg) 1,54+0,25 1,63+0,08 1,53+0,25 1,85:0,38

3.3. TOng s vi sinh vat

SO luong vi khuan E. coli va C. perfingens
trong mau phan duoc 1dy ¢ 7 ngay tudi truede
khi lon con duoc cho an CPTD khong cé su
sai khac gitta cdc CTTN (Bang 5). Tuy nhién,
O thoi diém 60 ngay tudi, s6 luong E. coli

khong c6 su sai khéc gitta cac CTTN (P>0,05).
Déi véi C. perfingens gia tri nay co su sai khac
gitta cac CTTN (P<0,05): thap nhat doi voi
DC (1,21) va cao nhat & HP1.5 (2,46). B.coli chi
phat hién dwoc 2 mau duong tinh d6i véi
HP1.5 6 7 ngay tuoi.

Béang 5. S6 lugng E. coli va C. perfingens trong mau phéan 6 7 va 60 ngay tudi ctia lgn D(LxY) (logio)

Chi tiéu HP1.5 HP3.0 HP4.5 DC
7 ngay tudi n MeantSD n MeantSD n MeantSD n  MeantSD
E. coli 25  8,18+0,77 25  857+0,81 25  818+1,08 22  8,59+0,78
C. perfingens 25 7,61+1,23 25  777+122 25  760+1,23 22  764+212
60 ngay tudi
E. coli 15 546+1,056 15  6,09+0,61 15 6,080,660 15  5,78+1,11
C. perfingens 15 246+1,48 15 1,68®%+197 15 2,332+139 15  1,21b+1,57

S6 luong C. perfingens trong mau phan
duoc 1ay ¢ 60 ngay tudi khi lon con duoc cho
an CPTD 6 xu hudng thap hon so vdi két
qua cong b3 ctia Nguyén Thi Nga va ctv
(2024), nhung cao hon so véi két qua cong bd
ctia Oanh va ctv (2021a). Sy khac biét vé két
qua gitta cac cong bd cd thé do viéc st dung
cac loai thao dwgc, muic bd sung trong KP,
giai doan TN, loai lon TN, moéi treong chan
nu6i khdc nhau. Két qua cong bd ctia Nguyén
Thi Nga va ctv (2024) cho thdy, viéc bd sung
HHTD véi mtec 15, 20 g/kg TA da lam giam

s0 luong vi khuan C. perfingens trong phan
cua lon. Két qua cong bd cua Oanh va ctv
(2021a) cho ré“mg, viéc b6 sung HHTD trong
KP an ctua lon khong lam anh hudng dén s&
luong vi khudn E. coli va C. perfingens trong
phén caa lgn. Két qua cong bd ctia Utiyama
va ctv (2006) cho thay, b6 sung HHTD trong
KP cua lon con CS khong anh hudéng dén hé
vi sinh vat duong rudt khi so sanh véi 16 DC.
Két qua ctia Arabski va ctv (2012) cho ring,
thao dugc khong thé tic ché sy sinh trudng
cua vi khuan E. coli.
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3.4. Tiéu chay cua lgn con

Ty 1é tiéu chay cta lon 6 cac giai doan SS-
CS va CS-60NT cling nhu giai doan SS-CS
duoc trinh bay ¢ bang 6. Giai doan SS-CS, ty 1€
tiéu chay khong co su sai khac gitta cac CTTN

so véi DC (P>0,05). Trong giai doan CS-60NT
va SS-60NT co su sai khac gitta HP1.5 va BC
(P<0,05). Ty 1é tiéu chay o HP3.0 va HP 4.5
khong c6 sw sai khac so véi BC (P>0,05).

Bang 6. Ty 1é tiéu chay ctia Ilgn D(LxY) ti¥ so sinh dén 60 ngay tudi

Cong thtc 55-CS — CS-60NT — SS-60NT —

0 1 Tong s 0 1 Tong s0 0 1 Tong so
hps DRy BB 2T
bso D OMISC @l e g 2 g
HP4.5 0 19'2/232 3/47703 1.269 ;75;2 2%73151 1.586 5;2? 39105 2.855
OC 4 sw am M g ses 16 gy gm 272

3.5. Chi tiéu huyét hoc

Céc chi tiéu huyét hoc cua lgn ¢ 60 ngay
tudi duoc trinh bay ¢ bang 8. Hong cau va
hematocrit thap ¢ HP1.5 va tang dan khi

CPTID tang trong KP va cao nhat ¢ DC
(P<0,05). Céc chi tiéu con lai khong co s sai
khdc gitta cac CTTN (P>0,05).

Bang 8. Chi tiéu huyét hoc cta lgn D(LxY) & 60 ngay tudi (Mean+SD)

Chi tiéu HP15 (n=6) HP3.0(n=6) HP45(n=6)  DC (n=6)
Hong cau (106/ul) 4,91°+1,15 5,952b+(),49 5,512b+0,47 6,112+0,39
Hemoglobin - HGB (g/1) 68,5+17,7 83,1+7,53 76,6x6,02 82,7+7,26
Hematocrit - HCT (%) 25,9b+6,11 31,62+2,79 29,23b+3 05 31,52+1,93
MCV (fL) 52,7+1,64 53,2+2,67 53,0+3,63 51,5+1,20
MCH (pg) 13,9+0,78 14,0+0,74 14,0+1,22 13,52+0,48
MCHC (g/L) 264+9,63 263+6,42 263+13,7 26349,14
RDW (% CU) 17,8+1,42 18,4+1,48 19,2+1,14 19,4+1,63
Bach ciu tong s6 - WBC (103/pl) 13,4+7,42 16,1+7,65 10,3+5,69 14,9+6,18
Bach cau trung tinh - NEU 4,92+3,26 5,03+2,49 4,23+3,30 5,49+2,55
Bach ciu lympho - LYM 7,60+4,29 10,4+5,93 5,53+2,69 8,71+4,49
Bach cau Mono - MONO 0,56+0,48 0,41+0,53 0,31+0,26 0,37+0,37
Bach ciu Eos - EOS 0,27+0,14 0,25+0,16 0,20+0,12 0,28+0,14
Bach cau Baso - BASO 0,01+0,01 0,03+0,04 0,02+0,03 0,03+0,03
Bach ciu trung tinh% 37,1£20,8 34,2+12,4 38,9+12,1 40,1+13,6
Lympho% 57,2+20,2 61,7+12,9 55,9+11,7 55,4+12,4
Mono% 3,49+1,98 2,24+2 44 2,97+1,56 2,56+2,57
Eos% 2,15+1,07 1,67+0,93 2,05+0,90 1,81+0,79
Baso% 0,08+0,12 0,28+0,38 0,15+0,18 0,22+0,20
Tiéu cau - PLT (10%/ul) 254+267 286+142 197+172 312+165

Két qua cong bd ctia Oanh va ctv (2021a)
cho thay, khi bé sung HHTD véi cac muc 2, 4
va 6% trong KP dn khong lam anh huong dén
cac chi tiéu huyét hoc cta lgn thuwong pham,
ngoai trir s& lwong hong cau. Theo Oanh va
ctv (2021a), sO luong bach cau téng s6 cta lon
khi bd sung HHTD v6i mte 2% (24,4 G/L), 4%

(22,0 G/L) va 6% (26,7 G/L) thap hon so véi 16
bC (27,0 G/L), nhung su sai khac gitta cac
nhom nay khong c6 y nghia thong ké (P>0,05).
SO luwong hong cau cua lon st dung HHTD
voi muc 2% (6,92 T/L), 4% (6,92 T/L) va 6%
(6,62 T/L) thap hon so véi 16 DC (7,60 T/L).
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4. KET LUAN

Tang khdi luong cua lon con giai doan
CS-60 ngay tu6i ¢ HP4.5 dat cao nhat va
tuong tw 6 DC (P>0,05). TTTA cting khong co6
st sai khac gitta HP4.5 va PC ¢ giai doan SS-
CS va CS-60NT. S6 luong E. coli khong co su
sai khac gitta cac CTTN (P>0,05), tuy nhién C.
perfingens giam dan khi tang ham luwong
CPTD trong khau phan va thdp nhat o BC
(P<0,05). Ty lé tiéu chay cua lon & BDC khong
¢6 su sai khac so véi HP3.0 va 4.5 (P>0,05).
Hong cau va hematocrit thap 6 HP1.5 va tang
dan khi CPTD tang trong KP (P<0,05).
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Nghién cttu nay dugc thuc hién nhim danh gid hiéu qua cua m§ cd Tra (MCT) trong kh4u phan
phoéi trén hoan toan (TMR) dén sy tan dung dudng chat va phat thai khi nha kinh cta bo. Bon bo duc
Lai Sind 14 thang tusi (223+0 629kg) dugc bd tri thi nghlem theo kiéu O vudng Latin 4x4. Bon nghlem
thitc-NT (% DM) 1a: 100% co Voi (0BS); 80% cd Voi va 20% thitc an hon hop (TAHH) TMR gom 80% co
Voi +20% TAHH va TMR + 3% MCT (MCT). Méi giai doan thi nghiém la 14 ngay, trong doé co7 ngay
thich nghi va 7 ngay 1ay mau. Luong khi métan (CH4) va cacbonic (COz2) phat thai ctia bo dwoc xac
dinh trong hai ngay lién tiép bang cach stt dung budng thong khi trim dau va bang Greenhouse Gas
analyzer IR200 (Japan). Két qua cho thiy luong DM, protein thé (CP) va ndng luong trao d6i (ME) tiéu
thu gitta cac NT khac biét cd y nghia thong ké (P<0,05) va cé gid tri cao hon 6 TAHH, TMR va MCT.
Tuong tu, lwong DMD, OMD, CPD va EED ciing cao hon ¢é y nghia théng ké (P<0,05) & cac NT, trong
khi CFD va NDFD khac biét khong c6 y nghia thong ké (P>0,05). Sy tich lity Nito (g/con/ngay) cao hon
¢6 y nghia thong ké (P<0,05) 6 TAHH, TMR va MCT so v6i 0BS trong khi lwong CHs va CO:z san sinh
(I/ngay va 1/kgTKL) khac biét ¢ y nghia thong ké (P<0,001) gitta cdc NT v6i gia tri thap nhat & MCT.
Két luan cua TN 1a TMR véi 80% co Voi, 20% TAHH va 3% MCT da cai thién luong dudng chét tiéu
thy, kha néng tiéu hda, nito tich liy va dong thoi giam phét thai khi nha kinh & bo Lai Sind.

Tir khoa: Thitc dn hon hop, cd, mé cd, phdt thdi métan, gia stic nhai lgi.

ABSTRACT

Effect of Tra fish oil supplementation in total mixed ration (TMR) on nutrient intake,
digestibility, nitrogen retention and greenhouse emissions of Lai Sind cattle

This experiment aimed to evaluate effect of Tra fish oil (TFO) supplementation in the TMR diet
on nutrient digestibility and greenhouse gas emissions of cattle. Four male Lai Sind cattle at 14 months
of age (223+0,629kg) were arranged in a 4x4 Latin square design. Four dietary treatments (on DM
basis) were 100% Elephantt grass (0BS); 80% Elephant grass and 20% concentrate (C), the mixture of
80% Para grass + 20% concentrate (TMR) and TMR + 3% TFO (TFO). Each experimental period was 14
days, of which were 7 days for adaptation and 7 days for sampling. The methane (CHs4) and carbon
dioxide (COz) emissions from cattle were measured during two consecutive days by using ventilated
hood system with Greenhouse Gas analyzer IR200 (Japan). The results showed that DM, CP and ME
intakes were different (P<0.05) among the treatments with the significantly higher values for the C,
TMR and TFO treatments. The DMD, OMD, CPD and EED were also significantly higher (P<0.05) in
the above treatments, while these of CFD and NDFD were found no differences (P>0.05) among the
treatments. Nitrogen retention (g/head/day) was significantly higher (P<0.05) in the the C, TMR and
TMR + TFO treatments, while the CHs and CO: production (I/day and 1/kgDWG) were significantly
different (P<0.001) among the treatments with the lowest value in the TFO treatment. It was conclued
that TMR of 80% Elephant grass and 20% concentrate with TFO supplementation at a level 3%
improved nutrient intake and digestibility, nitrogen retention, and reduced greenhouse gas emissions
in Lai Sind cattle.

Keywords: Concentrate, grass, fish oil, methane emissions, ruminants.

1. DAT VAN BE

Theo Tong cuc Thong ké Viét Nam, tong
dan bo ctia ca nuwdc nam 2022 dat 6,35 triéu
con, trong d6 95% la bo thit voi san lwong
thit bo 493.200 tan trong nam 2023 (Statista,
2024). Tuy nhién, chan nudi bo phat thai mot
leong 16n khi nha kinh (GHG) ra moi truong
ddc biéet la sy phat thai khi CHs. Theo FAO
(2021), bo thit phat thai 295kg COz-eq (CO2
twong dwong) trén mdi kg protein thit trong
khi ¢ lon gia tri nay la dudi 100kg CO:z-eq
trén mdi kg protein (Mazzetto va ctv, 2020;
Lin va ctv, 2020). Hon nita, chan nudi bo thit
va bo stta la ngudn phat thai 16n nhét chiém

74% tong luong phat thai khi GHG trong
nganh chan nuéi (Caro va ctv, 2014). Giam
phat thai GHG ttt chan nudi bo khong nhitng
lam giam tac ddng xau téi modi truong ma
con giup tao ra tin chi carbon (twong duong
véi giam 1 tan khi CO2-eq). Trong bdi canh
Viét Nam dang thyc hién chwong trinh kinh
té xanh, kinh t& tuan hoan va s cam két vdi
qudc t& dat phét thai rong carbon bang 0 vao
nam 2050 (Chu Khoi, 2024) thi nhitng giai
phap httu ich giap phat trién chan nudéi bén
viing va giam tac dong tiéu cuc dén moi
treong la rat can thiét. Theo NASATI (2024)
mdi nam, tai PBSCL san xuat duoc khoang
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1,47 triéu tdn c4 Tra véi khoang 1 triéu tan
phu pham va san xuat duoc khoang 150.000
tan mo ca Tra (MCT). Nhiéu két qua nghién
ctu O in vitro va in vivo cho thay la MCT lam
giam dang ké luong sinh khi CHs sinh ra &
gia stc nhai lai (Nguyen Van Thu va Nguyen
Thi Kim Dong, 2021a). Ngoai ra, bd sung 3%
MCT vao khdu phan bao gdbm rom va TAHH
da cai thién tang khoi luong (TKL) ¢ bo lai
Brahman x Zebu (Nguyen Van Thu va
Nguyen Thi Kim Dong, 2021b). B6 sung
TAHH vao khau phan cho bo &n riéng 1é
hodc TMR da lam giam lwong khi CH4 va
CO2 sinh trén mdi kg TKL & bd (Tran Kim
Chi, 2015 va Sakai va ctv, 2015). Nghién cttu
anh huong MCT b6 sung vao khiau phan
TMR cho bo chua dwgc nhiéu tac gia quan
tam va thuc hién. Do d6, nghién ctru nay tién
hanh nham danh gia anh huwéng MCT trong
khau phan TMR lén kha nang sinh khi CHa
va COy, tiéu thy va tiéu hda dudng chat 6 bo
Lai Sind cho nghién cttu tng dung va
khuyén cao trong san xuat chan nuoi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém va thoi gian thi nghiém

Thi nghiém (TN) dwoc thuc hién tai du
an JIRCAS, Dai hoc Can Tho khu Hoa An
thuoc xa Hoa An, huyén Phung Hiép, tinh
Hau Giang. Mau thtic &n, phan va nudc tiéu
ctia bo dwgc phan tich tai phong TN E205
thudc Khoa Chan nuoi, Treong Nong nghiép,
Pai hoc Can Tho. Thoi gian thi nghiém tt
thang 6/2021 dén thang 9/2021.
2.2. B tri thi nghiém

Bon bo duc Lai Sind 14 thang tudi c6 KL
trung binh la 223+0,629kg dwgc bd tri theo
thé thite O vudng Latin véi 4 nghiém thic
(NT). Bén NT (% DM) la 100% co Voi (0BS);
80% c6 Voi va 20% thttc an hon hop (TAHH);
TMR g6m 80% c6 Voi véi 20% TAHH (TMR)
va TMR + 3% mo ca Tra (MCT). Trong do
TAHH gom cac thanh phan: 29,9% tam,
26,9% cam, 11% khd dau dau nanh, 29,9%
banh dau ditra, 1% dicanxi phosphat, 1%
mudi va 0,5% premix vitamin-khoang. Mobi
giai doan TN kéo dai 14 ngay gom 7 ngay

cho an thich nghi va 7 ngay TN tiéu hoa bao
gdm 1ay mau thtic &n, nudce tiéu, phan va do
khi thé ctia bo. Trong mdi giai doan 18y mau
ctia TN bo dwoc khi thai sinh hoc lién tuc vao
2 ngay dau.

Chi tiéu theo doi: Lwong thtc an va
dudng chat an, lwong phéan, nuwdc tiéu thai ra
mdi ngay trong mdi giai doan tiéu hoéa. Ty 1é
tiéu hda thiic an va dudng chat duoc tinh
dwra theo mo ta cia McDonald (2010). Nang
luong trao d6i (ME) ctia khau phéan an duoc
tinh theo Bruinenberg va ctv (2002). Bo dwoc
can béng can dai gia suc dién t¢ EW5 (Made
by Tru-Test, Limited Auckland,
NewZealand) trudc khi cho an va can 2 ngay
lién tiép vao dau va cudi moi giai doan TN.
Sur thai khi CHs va CO2 caa bo duoc xac dinh
bang hé thdng budng thong khi trum dau
thiét k& boi t6 chiec JIRCAS-Japan. Phan tich
khi thai CH4 va CO: tit bo duwoc do ti dong
béng may (IR200, Cong ty Yokogawa, Japan).
2.3. Xt 1y s6 liéu

S6 liéu thd duoc tinh so bd bf?mg bang
tinh Microsoft Excel 2016. Sau d6 dwoc xtr 1y
thong ké bang ANOVA theo m6 hinh tuyén
tinh tng quat (GLM) dwa vao moé hinh O
vuong Latin trén phan mém Minitab 18.1
(Minitab, 2017). Khi c6 su khéc biét gitta cac
NT sé dung phép thtt Tukey dé€ tim su khac
biét ting cap NT véi a=0,05. M6 hinh thong
ké st dung la Yik = p + ti + ¢ + px + eik, vOi
Yik: chi tiéu nghién civu, p: trung binh chung, t:
danh hwéng ciua cdc khiu phidn TN, ci: anh huwong
cua dong vit thi nghigm, p«: dnh hwéng cia giai
doan, eijx: sai s0 ngdu nhién.

3. KET QUA VA THAO LUAN
3.1. Thanh phan dudng chit thirc dn

Bang 1 cho thdy ham lugng DM cua cd
Voi 15,4% thap hon so véi ham luong DM
cua TMR 18,5% va TAHH la 90,8%. Két qua
DM ctia ¢6 Voi la phu hgp véi nghién cttu
ctia Nguyén Pham Ta (2013) 1a 15,9%, nhung
thap hon so véi 16,4% trong nghién ctru cua
Tran Kim Chi (2015). TMR ¢6 ham luong DM
thap hon TN cta Sakai va ctv (2015) gia tri
nay la 88,7% co thé do tac gia dung thuec liéu

40

KHKT Chan nuéi sé 299 - thang 6 nam 2024



DINH DUONG VA THUC AN CHAN NUOI

chinh la rom va bd sung TAHH hon 60%
(DM). Ham luong protein thd (CP) cao nhat
1a TAHH (16,5%), k& dén TMR 1a 11,1% va
thap nhat 6 co Voi dat 9,70%. NDF ctia c6 Voi
cao nhat trong cac loai thitc &n dung trong
TN co gia tri dat 67,0%. TMR c6 ham lwong
NDF la 58,9%. Ham lwong NDF cta co Voi
phu hop véi két qua nghién cttu ctia Ta Véan
Can va ctv (2021) gia tri nay ctia co Voi la
67,6%. Mo ca Tra c6 ham lwong béo tho cao
nhat (99,0%), k& dén 1a TAHH (10,0%). Qua
bang 1 cho thdy c6 Voi la nhém TA cung cap
x0. TAHH bs sung protein va ning luong.
TMR c6 CP, NDF va ME can d6i. M& cé Tra
c6 lam lwong béo cao sit dung d€ bd sung
nang luwong cho khau phan.
Bang 1. Thanh phan héa hoc cac thuc liéu TN
Thuc DM %DM
litu % OM CP EE CF NDF ADF Ash

CoVoi 154 90,1 9,70 4,50 34,7 67,0 451 9,90
TMR 185 90,7 11,1 5,61 29,3 589 39,5 9,30
TAHH 90,8 93,1 16,5 10,0 7,49 26,4 16,9 6,92

nhau (0,440-0,442 kg/c/n). Leong EE tiéu thu
ctia bo gitta cdc NT khac biét c6 y nghia
thong ké (P<0,05), cao nhat & MCT (0,314
kg/c/n), hai NT TAHH va TMR co6 gia tri
twong duong nhau (0,223 va 0,210 kg/c/n),
thap nhat & 0BS (0,152 kg/c/n). Lugng tiéu
thu NDF, ADF va CF ctia bo qua cac NT khac
biét khong cé y nghia thong ké (P>0,05). Bén
canh do, ME tiéu thu ctia bo (M]/c/n) & cac
NT tang dan theo tht tw la 0BS, TAHH, TMR
va MCT (28,8-39,1) va khac biét c6 y nghia
thong ké (P<0,05) gitra 0BS so vdi cac NT con
lai. ME (M]/kgW?%7) cling c6 xu hudéng tuong
te nhw lvong ME (M]/c/n).
Tom lai, Iwong tiéu thu DM, OM, CP va ME
cua bo thap nhat la ¢ 0BS. Lugng tiéu thu
DM, OM va CP cta bo twong duong nhau
qua TAHH, TMR, MCT trong khi, luong EE
va ME tiéu thu ctia bo @ MCT cao nhét.
3.3. Ty 1é tiéu hdéa va dudng chit tiéu hda
thitc an

Bang 3. Ty 18 THDC va mirc DCTT ctia bd TN

MCT 942 100 - 990 - - -
Chi tiéu Nghiém thitc
3.2. Lugng thitc an va dudng chat tiéu thu theoddi 0BS TAHH TMR MCT SE P
Bang 2. Lwong TA, DC tiéu thu va ME ctia bo TN DM 617 622 653 657 1,62 0,301
Chi tien Nghiém thitc OM 623 634 664 668 1,61 0241
theodsi  0BS TAHHTMR MCT = ° Tyle CP 760 783 839 812 182 0,085
Co Voi 3,38 3,19 _ _ tiéu EE 74,1° 82,62 81,23 89,22 2,71 0,042
Luong -\ 1 _ 0793 - i héa, % CF 671 61,60 687 695 2,19 0,146
tiéu thy,, o ; - 398 38 NDF 672 64,8 658 66,7 2,15 0,858
K/ \rer - - - 0115 ADF 628 609 62 61,1 291 0,965
DM 338> 399 3,98 394 0,089 0,008  pyugng DM 210 248 260 2,58 0,094 0,072
Laong oM 3,05° 3,62° 3,61° 3,58 0,080 0,006 st OM 1,91b 2,29% 2402 2,38 0,087 0,022
duéng cp 0,328° 0,4412 00,4402 0,4222 0,009 0,001 tiéu CP 0,251° 0,345 0,37120,34220,013 0,002
chit EE 0,152¢ 0,223 0,210° 0,314* 0,008 0,001 hoa EE 0,113< 0,185> 0,171>0,28120,012 0,001
tiou thu L7117 123 119 0054 0823 duoc  cp 0790 0,719 0,846 0,820 0,056 0,961
kg/om NDF 227235 235 225 00610565 - kglen NDE 153 1,52 1,55 1,50 0,068 0,895
ADF 1,53 153 1,57 1,51 0,041 0,599
Ash 0,335 0,371 0,371 0,356 0,009 0,081 Bang 3 cho thay ty 1é tiéu héa DM, OM,
ME  Mi/en 288> 346® 3620 39,1° 1,30 0,007 CF, NDF va ADF khac biét khong ¢ y nghia
MJ/W°7 0,486 0,59 0,617°0,669° 0,024 0,008  thong ké (P>0,05), nhung thadp nhéat ¢ 0BS. Ty
Bang 2 cho thay luong DM tiéu thy cua 1€ tiéu hoa DM caa bo phu hop véi nghién
bo trong khoang 3,38-399 kg/con/ngay cuu cta Le Van Phong va Nguyen Van Thu

(kg/c/n). Lwong DM tiéu thu ctia bo 6 TAHH,
TMR va MCT twong duong nhau va cao hon
0BS (P<0,05). Lwgng CP tiéu thu cua bo cling
c6 su khac biét (P<0,05), thdp nhat & 0BS
(0,328 kg/c/n) cac NT con lai twong dwong

(2018) trén bo Lai Sind cé KL la 290kg tiéu
thu khau phan luc binh thay thé cho rom
(%DM) ¢ cac muc 50 va 75% thi gia tri 1an
lwot 1a 63,0 va 62,1%. Ty 1é tiéu héa CP o cac
NT khac biét tiém can véi murc y nghia thong
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ké (P=0,085): thap nhét & 0BS (76,0%), cac NT
con lai ndm trong khoang 78,3-83,9%. Ty ¢
tiéu hoa EE cta bo khac biét ¢6 y nghia thong
ké (P<0,05): cao nhat & MCT la 89,2%. Luong
tiéu hoa DM cua bo khéac biét tiém can voéi
muc y c6 nghia thong ké (P=0,072) va thap
nhat & 0BS la 2,10 kg/c/n. Luong OM, CP va
EE tiéu hda cua bo khac biét c6 y nghia thong
ké (P<0,05): thap nhat ¢ 0BS. Luong tiéu hoda
CP cua TAHH, TMR va MCT lan luot la
0,345; 0,341; 0,342 kg/c/n. Lueong tiéu hoa EE
cao nhat 6 MCT (0,281 kg/c/n), hai nghiém
thitec TAHH va TMR twong duwong nhau lan
luot la 0,185 va 0,171 kg/c/n va 0BS thap nhat
(0,113 kg/c/n).

Toém lai, 6 MCT co6 ty 1¢ tiéu hoa EE cao
nhat, k& dén la TAHH va TMR. Ty hé tiéu
hoéa DM, OM va CP cao hon 6 TAHH, TMR
va MCT so v6i 0BS.

3.4. Tich liiy nito va ting khdi lugng ctia bo
Bang 4. Can bang Nito va TKL cta bo trong TN

Nghiém thic

Chi tiéu theo doi 0BS TAHH TMR MCT SE P
Tiéu thu 52,5 70,52 70,52 67,62 1,37 0,001
Can Nudc tiéu 17,0 19,6 151 16,2 3,88 0,868
b.’;‘lng Phan 12,3 152 11,1 12,8 1,09 0,155
N, Tichlay, g.en 232 357 442 386 4,10 0,051
g/e/n Tich
liy,g/kgWo7 0,386 0,607 0,752 0,653 0,072 0,053
KLdau TN, kg 227 226 226 225 0,5350,154
KL boKLcudi TN, kg 232 233 234 235 0,481 0,054
TKL, g/c/n 360c 5366 563> 6772 15,6 0,001

Bang 4 cho thay nito (N) tich lay cua bo
thap nhat ¢ 0BS la 23,2 g/c/n, khéc biét tiém
can voi muac y nghia thong ké (P=0,052) so
véi TAHH, TMR va MCT lan luot la 35,7;
44,2 va 38,6 g/c/n. Tang khoi lugng (TKL) cua
bo trong khoang 306-677 g/c/n va c6 su khac
biét c6 y nghia (P<0,05) gitta cac NT: cao nhat
0 MCT la 677 g/c/n, k&' dén la TAHH va TMR
(536 va 563 g/c/n), thap nhat & 0BS (306
g/c/n). Két qua TKL cua bo phu hop véi bao
cao cua Carvalho va ctv (2016) nghién ctu
anh hwong cta cdc loai lipid lén kha ndng
sinh khi CHs 6 bo Nollore véi KL la 440kg,
TKL la 561-661 g/c/n. Theo két qua nghién
cttu ctia Duong Duy Cwong va ctv (2016) TN
trén bo Lai Sind 15-16 thang tudi cho an khau

phan 20 va 30% TAHH véi co6 Voi lan luot
cho TKL la 510 va 560 g/c/n.

Tom lai, nito tich ltiy cao hon & TAHH,
TMR va MCT so véi 0BS. Tang khoi luong
cta bo & MCT cao nhat. BO sung 3% MCT
vao khau phan TMR da cai thién duoc TKL
ctia bo.

3.5. Luong khi thai CHs va COz2 cua bo
Luong khi thai GHG cta bo trong TN
duoc trinh bay ¢ bang 5 cho thdy 0BS, TAHH
va TMR c6 luong phat thai khi CO2, CH4 va
CO:z eq (I/ngay) la twong dwong nhau va cao
hon c¢6 y nghia thong ké so voi MCT véi
leong CO2 eq la 4.763 l/ngay. Tuwong tw,
leong khi CO2, CHa va CO2 eq tinh trén mdi
kg KL co thé (I/kgKL) va trén lwong mdi kg
DM tiéu thu (I/kgDMI) cting c6 xu hudng
twong tu nhu luong khi thai (I/ngay) va cac
gia tri nay thap nhat & NT MCT. Theo Duong
Duy Cuong bo Lai Sind 15-16 thang tudi cho
an khau phan 20% TAHH va 80% co6 Voi cho
phat thai khi CH: la 1109 I/ngay; 3,45

l/ngMI va 319 1/kgKL.

Bang 5. Phat thai khi COz, CHs va COzeq ctia bo
e Nghiém thittc

Chi tiéu 0BS TAHH TMR McT ¢ P
CO, Ingay 1462 16272 1626 1395° 444 0,022
CHs, ngay 1410 1500 1500 120° 3,26 0,002
COzeqlingay 54224 58294 58300 4.763> 954 0,001
COylkgKL 637 7,12 7,07+ 607> 0,183 0,016
CHs I/kgKL 06167 0,654 0,653 0,523: 0,016 0,003
COmeql/kgKL 238 257¢ 255 209 0,459 0,001
CO:, 1/kgDMI 435« 407+ 408% 355 11,7 0,015
CHs I/kgDMI 42,32 37,6 37,5% 304> 1,76 0,017
COzeql/kgDMI  1619¢ 1460% 1458% 1206° 54,6 0,010
COs, I/kgTKL 40690 3076° 28980 2068 140 0,001
CH IkgTKL 396+ 283 2670 178 182 0,001
COzeql/kgTKL 15.169411.006°10.383° 7.045¢ 590 0,001

Khi xét vé lwgng khi GHG phat thai ¢ bo
tinh trén moi kg ting khoi luong thi ¢ su
khac biét c6 y nghia thong ké (P<0,05) gitta
cac NT. Két qua cho thdy 6 MCT la thap nhat,
TAHH va TMR tuong duong nhau va nho
hon & TMR, 6 0BS la cao nhat. Lugng CO: eq
(I/kgTKL) ctia bo & MCT, TMR va TAHH lan
leot giam 78,2; 43,5 va 27,4% so véi ¢ 0BS.

Tém lai, bo tiéu thu khdu phan MCT cho
luong phat thai GHG thap nhat. Khdu phan
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nay c6 thé tng dung trong chan nuéi bo thit
0 DBSCL dé tang nang sudt va giam thiéu tac
dong thai khi GHG ra moi truong trong diéu
kién bién d6i khi hau nhw hién nay.

4. KET LUAN

Khdu phan phoi trdn hoan toan (TMR)
c6 80% co Voi, 20% TAHH va MCT duoc bo
sung 0 muc 3% da cai thién lwong dudng
chét tiéu thy, kha nang tiéu hoa, nito tich lay
va dong thoi giam phat thai khi nha kinh &
bo Lai Sind.
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TOM TAT

Muc tiéu ctia bai viét nay la bdo cdo tong quan vé nhiing 1oi ich va tiém ning ctia phu phidm trong
nudi trong ndm dugc liéu, ddc biét 1a phu pham dong trung ha thao (FPCM) Cordyces militaris trong
chén nudi. Cac nghién ctru chi ra rang phu gia thtec an tir ndm gitip tang cuong kha ndng chéng oxy
hoa va giam phan ung viém ¢ dong vat thong qua polysacarit, triterpenes, polyphenol, ergosterol va
adenosine. Theo d6, phu gia thitc &n ndm cé thé ndng cao hon nita hiéu suét ting truong va stic khoe
dong vat. La ché pham sinh hoc, ndm gitp ting cuong stec khoe vat nudi va la chdt phu gia thitc an
chan nuéi phu hop. Cordycepts militaris rat giau glucans, polysaccharides, polyphenol, triterpenes,
ergosterol, adenosine va laccase. Cac thanh phan chttc niang nay déng vai tro quan trong trong viéc
chong oxy hoa, chéng viém, chong béo phi va di€u hoa hé théng mién dich. Phu phdm tir nudi trong
nam da nang cao trong luong co thé, san luong tring o gia cam va cai thién ty 1é chuyén ddi thikc &n.
Nhin chung, cac chat phu gia thitc &n tir déng trung ha thao cé gid tri, nhung cach stt dung cta chiing
can dugc nghién cttu sdu hon, bao goém ca cac phan tich vé chi phi va 1oi ich kinh t€.

Tw khoa: Ché'phdm sinh hoc, FPCM, néim, phu gia thikc dn.

ABSTRACT

An overview of studies on the use of coproducts of Cordycepts militaris in livestock

The goal of this article is to report an overview of the benefits and potential of by-products in
medicinal mushroom cultivation, especially Cordyces militaris in livestock farming. Studies show that
mushroom feed additives enhance antioxidant capacity and reduce inflammatory responses in animals
through polysaccharides, triterpenes, polyphenols, ergosterol and adenosine. Accordingly, mushroom
feed additives can further improve growth performance and animal health. As a biological product,
mushrooms help improve animal health and are suitable animal feed additives. Cordycepts militaris is
rich in glucans, polysaccharides, polyphenols, triterpenes, ergosterol, adenosine and laccase. These
functional ingredients play important roles in anti-oxidation, anti-inflammation, anti-obesity and
immune system regulation. By-products from mushroom farming have increased body weight, egg
production in poultry and improved FCR. Overall, feed additives from cordyceps are valuable, but

their uses need further research, including economic analyzes of costs and benefits.

Keywords: Bioproducts, Cordyceps, mushrooms, food additives.

1. GIO1 THIEV

Hién nay, nguoi tiéu dung ngay cang
nhan thttc 16 hon vé loi ich sttc khoe va chat
luong dinh dudng cta thuc phdm minh tiéu
thu. Nguoi chan nudi gia cdm ngay nay phai
d6i mat voi nhiéu thach thic trong viéc ngan
nglta bénh tat va duy tri sttc khde ma khong
st dung khang sinh dudi muc diéu tri (Lee
va ctv, 2017). Khi méi lo ngai vé€ an toan thuc

1 Truong Dai hoc Thu Dau Mét

* Tac gia lién hé: TS. Nguyén Thi Thu Hién, Truong Dai hoc
Tha DAu Mot, Dia chi: 06-Tran Van On, Thu Dau Mot, Binh
Duwong; Dién thoai: 0707535001; Email:
hienntt@tdmu.edu.vn.

pham va phuc loi dong vat tiép tuc gia tang,
céc nha nghién cttu c8 gang tim kiém céc chat
thay thé khang sinh t6t hon dé thay thé cho
nhitng loai hién dang duoc st dung. Dong
trung ha thao (FPCM), mot trong nhitng loai
thudc truyén thong co gid tri nhat ctia Trung
Qudc, la mét loai ndm duoc liéu bao gom
khoang 400 loai. Tat ca cac loai, FPCM déu la
loai ndi ky sinh, tic la ky sinh cht yéu trén
cOn trung va cac dong vat chan do6t khac. Cho
dén gan day, loai duoc biét dén nhiéu nhat
trong chi nay la Cordyceps sinensis. Mot so
thanh phan polysaccharide va cordycepin, c6
hoat tinh chéng ung thu trong cic nghién
cttu so bo trén dong vat va in vitro, da duwoc

44

KHKT Chan nuéi sé 299 - thang 6 nam 2024



CHAN NUOI PONG VAT VA CAC VAN PE KHAC

phan lap tix C. sinensis (Yeo va ctv, 2011). C.
sinensis thuong moc ¢ do cao 3.500-5.000m &
cac vung nui, nhu cao nguyén Thanh Hai-
Tay Tang, day nui Himalaya ¢ Trung Qudc.
Nhiing khé khan trong trong trot va vong
doi dai hon ctia né da dan dén ngudn cung
sdn 6 han ché, nghién ctu va phat trién
thanh mot loai thay thé tiém nang, Cordyceps
militaris da dwoc nudi trong (Das va ctv,
2010). C. militaris rat giau carbohydrate, voi
nhiéu chat chuyén hoa tht cap/chiic nang
nhu cordycepin, polysaccharides, cordycepic
axit (D-mannitol), adenosine va ergosterol,
cing nhu mot s6 nguyén td vi lugng thiét
yéu (Das va ctv, 2010). C6 nhiéu bang chiing
chttng minh rang cac thanh phan hoat tinh
cua C. militaris c6 19i trong viéc chong oxy
héa, chong viém, chdng lao hda va diéu tri
khdi u. Bang chiing ciing cho thdy rang cac
thanh phan nay c6 thé hitu ich nhu thudc
chdéng di can, thudc chdng tang sinh, thudc
diéu hoa mién dich, thudc chong vi khuan,
thudc trir sdu, thudc ha duwong huyét, ting
duong huyét, thudc chong angiogenics, thude
chong tiéu duong, thudc chong mét moi,
thudc bao vé than kinh, thudc bao vé than va
chét bao vé gan (Das va ctv, 2010).

Hién nay, C. militaris thuong duwoc trong
trong lo thuy tinh kht trung va nudi cay
trong cau truc kién truc 3D trong moi truong
c6 diéu hoa. Khi qua thé ctia n6 trudong thanh
va san sang dé€ ban, du lvong cua mdi truong
thai thuong duoc loai b6 nhu mot san pham
phu. Theo hiéu biét cua chiang t6i, gan day co
mot s6 nghién ctu lién quan dén anh huong
cua viéc b6 sung phu pham ctua nudi, FPCM
vao ché d) an udng trong khiu phan an cua
mot s6 vat nudi, chu yéu la gia cdm. Do d¢,
muc tiéu ctia nghién cttu nay la tong quan
cac nghién ctru anh huong cua viéc bd sung
san phdm phu ctia nu6i qua thé C. militaris
trong chan nudi.

Nhiéu chat chuyén hda thit cdp quan
trong da dwoc tim thdy trong soi nam C.
militaris nhw cordycepin, 3'-deoxyadenosine
va adenosine, mannitol, polysaccharides va
ergosterol va chung cé chttc nang duoc ly

(Das va «ctv, 2010). Cordycepin va
polysaccharides dugc sit dung lam prebiotic
trong dinh dudng dong vat va co thé cai
thién hé théng mién dich, thuc day ting khdi
luong (TKL) ¢ ga thit va c6 thé duoc st dung
thay thé cho chat kich thich sinh trudng
khang sinh (Koh va ctv, 2003). Hon nita, soi
nam C. militaris c6 thé 1am thay d6i qua trinh
lén men vi sinh vat da co in vivo, lam tang
san xudt khi va VFA, cing nhu tiéu hoa
cellulose (Yeo va ctv, 2011) va trc ché san xuat
khi métan (Kim va ctv, 2014). Hamdi va ctv
(2018) chi ra rang viéc bo sung 0,1% san pham
1én men cia FPCM c6 thé lam tang KL ga thit
22-42 ngay tudi. Do d6, viéc bd sung 0,2%
FPCM da lam ting dang k€ ham lugng canxi
xuong chay o ga thit 21 va 42 ngay tudi; do
d9, cac tac gia cho rang FPCM c6 tac dong tich
cuc dén nang suat sinh truong cta ga thit.
Viéc sit dung phu phdm sau khi thu
hoach ndm xong cé cac thanh phan chic
nang twong tw nhu C. militaris, c6 thé dap
tng nhu cau chan nudi va giam chi phi thic
an. Muc tiéu cua tong quan nay la tong hop
cac nghién cttu vé anh huwong ctua viéc bo
sung phu phdm nudi trong ndm FPCM trong
chan nuoi.
2. NOI DUNG
2.1. Thanh phén ctia FPCM c6 1¢i cho dong vat
Trong nhiéu thap ky qua, khang sinh da
duoc st dung trong khdu phan an cta gia cam
dé€ thuc day tang truong va kiém soat bénh tat.
Tuy nhién, viéc sit dung khang sinh lam chat
kich thich sinh trudng cho gia cam da bi cam 6
nhiéu nudce do tinh trang khang khang sinh va
ton du khang sinh trong san pham gia cam.
Prebiotic, thdo mdc va chiét xuat thuc vat
dang dugc quan tam nhu nhiing chat thay thé
cho khang sinh. C. militaris, mot loai ndm xam
nhap au trung Lepidoptera, dugc st dung lam
thao mdc ¢ Trung Qudc. Thanh phan héa hoc
cuia chung bao gom cordyce-pin va
polysaccharides (Finimundy va ctv, 2018). Cac
san pham 1én men cua C. militaris (FPCM)
dwoc san xuat nhdm cai thién chic nang mién
dich va hiéu suat ting truong ctia dong vat
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trong nganh thitc dn chdn nudi. Cordycepin
va polysaccharides ciing 1a thanh phan cé hoat
tinh sinh hoc ciia FPCM. Theo Chen va ctv
(2013), cordycepin va polysaccharides trong
FPCM duoc goi la prebiotic trong dinh dudng
dong vat.

Chiét xuat soi ndm tit C. sinensis da lam
tang dang k€ toc do tang truong cua ga thit
(Koh va ctv, 2003). Nhitng dit liéu nay chi ra
rang cordycepin hodc C. sinensis c6 tic dong
tich cuc dén kha ning mién dich va ting
tredng cua dong vat. Cac oligosacarit khong
tiéu hda tang cuong hdp thu canxi (Ca) va
khoang hoa xuong ¢ ga dé (Fang va ctv, 2018).
Tuy nhién, mot nghién ctru khéac cho thdy FOS
hodc inulin khong cai thién sy phat trién
xuwong va tinh toan ven cua xuwong cua ga thit
(Kim va ctv, 2014). Nhitng dit liéu nay cho
thay oligosaccharide c6 thé diéu chinh qua
trinh chuyén hda khoang chat ¢ dong vat.
Phan tng cua ga thit véi cordycepin hodc
polysaccharides trong FPCM duoc Fang va
ctv (2018); nghién ctru nay da danh gia anh
hudéng ctia FPCM dén hiéu suét ting truong
va khoang hda xuwong chay cua ga thit.

FPCM rat giau cac hop chét hoat tinh sinh
hoc, chéng han nhw cordycepin,
polysaccharides, ergosterol va mannitol (Ng
va Wang, 2005). Mot s6 nghién cttu cling da
chiét xuat cac polysacarit co6 hoat tinh chong
oxy hoda hodc diéu hoa mién dich ttr FPCM
(Chen va ctv, 2013). Trong qua trinh nuoi
trdng ndm, mot s enzyme hd tro nAm phan
huay va st dung cac chat dinh dudng trung
binh Trong qua trinh nay, nhiéu chat chuyén
hda ctia ndm, chat chuyén hoa thit cap va chat
tong hop dwoc tao ra (Das va ctv, 2010).
Nhitng chat nay bao gom thanh t€ bao nam,
polysaccharides, ergosterol, adenosine va
triterpenes. Ngoai tadc dung chong viém,
khang khuan, chong mét mai va chong sot rét,
cac chat chirc nang nay con co thé bao vé phéi
va gan, dong thoi ting cuong kha ndng mién
dich va kha nang choéng oxy hoéa (Finimundy
va ctv, 2018).

Nguoi ta da xac nhan rang cac san phdm
1én men, bao gdm phan httu co thai va cac

san pham 1én men tr ndm, ¢ chira lugng 16n
flavonoid, c6 ngudn gdc tir thuc vat (Chuang
va ctv, 2020). Cac thanh phan phenolic trong
ndm dong vai trd quan trong trong kha nang
chdng oxy hda cuia dong vat (Sun va ctv,
2019). Nguoi ta biét rang phenol c6 thé loai
b cac goc tu do va giam stress oxy hoa trong
t& bao dong vat (Guo va ctv, 2018). In vivo,
phenol tang cuong hé thong chong oxy hoa,
chéng han nhu biéu hién xtic tac Nrf-2 va
glutamate-cysteine ligase (GCLC) va do do
cai thién chuyén hoa lipid va chat luwong thit
(Lee va ctv, 2017). Ergosterol khong chi c6 thé
lam giam phan tng viém & dong vat ma con
duoc chuyén d6i thanh vitamin D sau khi
tiép xac véi tia cuc tim (Papoutsis va ctv,
2020). Luong vitamin D b6 sung lam tang
nodng do huyét thanh & dong vat (Baur va ctv,
2019) va do d6 co thé tang cuong kha nang
chdng oxy hda va chuyén hda chat béo.
Adenosine, san phdm cudi cung tir su phan
huay ATP, pho bién & ndm va té bao dong vat
(Caiazzo va ctv, 2016). N6 diéu chinh viéc st
dung nang luong trong t& bao dong vat va
lam giam phan tng viém. Trong FPCM co
mot loai adenosine dac biét khac la 3'-
deoxyadenosine, con duoc goi la cordycepin
(Caiazzo va ctv, 2016). Cordycepin diéu hoa
cac gen gay apoptosis nhu P53, protein X lién
quan dén BCL2, caspase-3 va caspase-9, dong
thoi diéu hoa giam biéu hién gen chong oxy
hoéa (Chaicharoenaudomrung va ctv, 2018).
Polysaccharides cua FPCM tdng cuong
qua trinh thuc bao t&'bao mién dich, cai thién
kha ndng mién dich dich thé va t& bao, ting
cuong hoat dong cua dai thuwc bao, bach cau
don nhan va t& bao lympho, dong thoi giam
céng thang oxy héa. Ngoai ra, chiét xuat tho
cua FPCM c6 thé lam giam luong oxy hoa
lipid (Nie va ctv, 2017). Theo d9, do kha nang
chong oxy hdéa va chong viém cua
polysaccharides, ndm c6 tiém ndng tré thanh
phu gia thitc dn chan nudi gitp cai thién sttc
khoe dong vat. Fang va ctv (2018) con chi ra
rang ndm c6 thé bién d6i chat xo thanh axit
béo dé bay hoi vi cdc enzym carbohydrate
nhu laccase da pha huy cdu truc cua lignin
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mot cach hiéu qua. Mot khi laccase pha huy
cdu trac cta lignin, cellulase va hemiaellulase
sé lam suy giam thém chat xo trong cac thanh
phéan c6 ngudn goc thuce vat. Nhu vay, nam
lam giam nong d6 chat xo kho tiéu va tao ra
nhiéu prebiotic dua trén hemiaellulose hon
trong mdi truong 1én men. Nhitng chat dinh
duwdng bd sung nay cé thé dwgc dong vat st
dung thém, cho thay r%ng cac thanh phan
thuc vat duwoc 1én men b%ng nidm co tiém
nang lam phu gia thic an chan nudi (Chuang
va ctv, 2019). Phytase phan hay phytate trong
nguyén liéu thuc vat va lam ting kha nang
st dung axit amin va khoang chat ctia dong
vat, dic biét 1a phdt pho (Cowieson va ctv,
2017). Phytase lam ting dang ké viéc sit dung
chat dinh dudng trong thitc dn cua dong vat
va lam giam su bai tiét phot pho vo co. Diéu
tha vi la, qua trinh 1én men dong thoi cta
phytase véi vi sinh vat ndm gitp tang cuong
hiéu qua ctia phytase bang cach ting giai
phong phytate tit cac thanh phan c¢6 nguon
goc thuc vat (Chuang va ctv, 2019). Diéu nay
gian tiép lam giam tac hai dén méi truong
khi chan nu6i (Hamdi va ctv, 2018).
2.1. Tiém nang sit dung FPCM trong chin
nuoi

Clng nhu cac loai nam khéac, phu pham
sau nuoi trong C. militaris rat giau soi ndm va
cac hop chat chirc nang khac, cho thay né co6
tiém nang lam phu gia thitc an chan nudi.
Wang va ctv (2015) chi ra rang viéc b3 sung
FPCM 0,5; 1 hodc 2% da lam tang khoi luong
tring (KLT) va dd bén vo tring, dong thoi
cai thién ty 1é chuyén doi thirc an (FCR). Ham
lwong cholesterol trong long do tring ciing
giam sau khi bd sung FPCM 1 va 2%. Hon
nita, FPCM c6 ham lwong polysaccharide cao
hon khoang 9 1an so véi du lugng chat thai
Pleurotus eryngii, Pleurotus sajor-caju hodc
Fammulina velutipes. Do d6, viéc b6 sung
FPCM c6 thé lam tang dang ké kha nang
chdng oxy hoa thong qua biéu hién Keap-1
va Nrf-2 mRNA dwoc kich hoat.

Mot chéat phu gia thirc dn pho bién khac
la ché phdm trdn tir ndm, la chat can con sot
lai sau khi trong trot, ché phdm htru co tu

nam cé ham luong soi ndm va soi gd cao,
giup tang cuong chat chong oxy hoda va phan
giai mo cua dong vat (Chuang va ctv, 2020).
Mic du tac dung thuce su ctia cac thanh phan
httu co tir ndm d6i voi qua trinh chuyén héa
mé van chua 16 rang, nhung duong nhw lam
tang biéu hién KCTD15 va adiponectin, do
dé tang cwong biéu hién mRNA lién quan
dén phan giai m&. Diéu tha vi 1a, trong
nhiing ndm gan day kha nang chong béo phi
cua vitamin D, dwgc chuyén hoda tu
ergosterol, da thu hat dwgc sy chu y
(Papoutsis va ctv, 2020). Viéc bd sung
vitamin D ¢6 thé€ tang cuong kha nang chong
oxy hda, giam tong luong cholesterol va chat
béo trung tinh trong huyét thanh, do d6 lam
giam sy tich tu md. Diéu nay cho thdy kha
nang chong béo phi cia ndm c6 thé la do hap
thu ergosterol va anthraquinone.

Mbt s6 bai bao chi ra rang ché phdm tron
tlr ndm c6 thé nang cao kha nang chdng oxy
hoéa (Wang va ctv, 2017; Chuang va ctv, 2020).
Bang cach ting cuong bidu hién mRNA cta
Nrf-2 va GCLC, ché pham trdn tir ndm co thé
diéu chinh ting kha nang chong oxy hoa ctia
gia cdm va lam giam hon nita nong d6 MDA
(Chuang va ctv, 2020). Dua trén ham luong
chat xo cao, hang rao bao vé duong rudt ciing
sé duoc cai thién béng cach b6 sung ché pham
tron tir ndm. Diéu tha vi la Wang va ctv (2017)
chi ra rf?mg viéc b6 sung 10% cam lta mi lén
men bé“mg soi ndm con lai trong phu pham
trong nam P. eryngii cling c6 thé tang cuong
hoat dong CAT. Nhin chung, cho du ching
dwoc st dung dong mot vai trd quan trong
trong viéc diéu hoa stc khoe dong vat va cod
thé bao vé chong lai cang théng. Dua trén tac
dong ctia cac chat phu gia thiic an nam khac
nhau dén hiéu suét tang truong va sic khoe
vat nu6i khi b6 sung 2% phu pham trong C.
militaris (Wang va ctv, 2017, Chuang va ctv,
2020). Hon nita, nhdm tac gia ciing cho biét
khong nén thém qua 5% bat ky chat phu gia
thitc &an ndm nao vi dat duwogc két qua tot hon
véi mot luong nho (<2%).

Theo Wang va ctv (2013), viéc bd sung
cac ty 1€ 0,5; 1 hodc 2% phu pham C. militaris
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vao khdu phan an gia cam lam tang KLT va
dd bén cta vo tring va cai thién FCR. Ham
lwong cholesterol trong long do tring cling
giam sau khi b8 sung ba thai C. militaris 1 va
2%. Day c6 thé la mot 1oi thé quan trong
trong viéc giam tinh nhay cam voi bénh tat,
nang cao chat luong va kha nang dé tring
cua gia cam, ddc biét la trong kiéu nudi
cuong do cao trong chan nudi ga cong
nghiép. Chuang va ctv (2019) két luan rang
CMWM, moét san pham phu cua FPCM C.
militaris, c6 thé€ duoc sit dung nhu mét chat
phu gia thttc an mdi mang lai nhitng loi ich
tiém nang dé€ tang KLT va san xuét tring ¢
ham lwgng cholesterol thap hon & ga mai dé.
Két qua cho thdy nhom CMWM 20,0 g/kg thé
hién FCR giam dang k€ va ting KL long
trang tring so véi nhém DC & 5-8 va 9-12
tuan. Cac nhém CMWM duoc bd sung cho
thay KLT tang dang ké so véi nhém BC & 5-8
va 9-12 tudn. Khong c6 anh huong vé KL
long d6, KL v tring, dd day vé va mau sac
long do tring gitta cdc nhom. Nhitng nhom
duoc b6 sung 10,0 va 20,0 g/kg CMWM kho
cho thdy luong cholesterol trong tring giam
dang ké so v6i BC ¢ muic 9-12 tuan.

Mbt nghién cttu nham muc dich dénh gia
anh hwong cua cac san pham 1én men cta
FPCM dén hiéu sudt tang truong va khoang
hoa xuwong chay cua ga thit duoc thie hién
(Han va ctv, 2015). Tong cdng cb 240 ga thit
Ross 308 cai mot ngay tudi duoc chia thanh
b&n phuong phép diéu tri véi sdu 16ng, mdi
16ng 10 ga con. Bon ché d6 an duoc bo sung
lan luot 0, 1, 2 va 4 g/kg FPCM. So véi BC,
viéc bo sung 1 g/kg FPCM da cai thién TKL
ga thit 22-42 va 1-42 ngay tu6i (P<0,05); 4
g/kg FPCM da tang luong dn vao cua ga 22-
42 va 1-42 ngay tudi (P<0,05). Viéc bd sung 2
g/kg FPCM lam tang ham lwong canxi xwong
chay (Ca) ctia ga thit ¢ 21 va 42 ngay tudi
(P<0,01). FPCM khong anh hwong dén cac chi
s0 sinh hda huyét thanh (P>0,05). Nhitng dir
liéu nay chi ra rang FPCM c6 tac dong tich
cye dén hiéu suét sinh treong cua ga thit va
muc FPCM tdi wu trong khdu phan 1a 1 g/kg
O ga 1-42 ngay tudi. Pin va Anusorn (2018) da

nghién cttu anh hudng cta viéc bd sung
FPCM kho lén kha nang tiéu hda, lén men da
co va cac thong s chuyén hda trong mau o
dé. Nhom tac gia két luan rang viéc bs sung
SMCM vao khau phan &n cua dé ¢ mue 100-
200 g/ngay giup cai thién kha nang tiéu hoa
rd rang cta cac chat dinh dudng va chat
chuyén hda trong mau, cho thdy SMCM c6
chitc nang tich ciec nhu mot chat phu gia
thirc an dé€ cai thién nang luwong, chuyén hoda
chat va gbp phan vao qua trinh tao glycone.

Nhiing nghién cttu bd sung phu pham
ndng nghiép la budce tién quan trong gitp cai
thién chat luong, nang sudt cho gia cam. Viéc
tan dung triét d€ cac phu pham FPCM lam
phu gia thitc an bd sung trong thitc an trong
chan nu6i sé giap cong nghiép chan nubi
nang cao chat luong dinh dudng ngudn thic
an. Diéu nay sé mang lai nhi€u loi ich gop
phan nang cao sttc chat tring cho gia cam
boi cac hoat tinh ¢6 trong nam FPCM. Theo
Chuang va ctv (2020), trong cac nghién cttu
trudce day, phu gia thitc dn chita ndm da tang
KL co thé, san luwong tring va cai thién FCR ¢
gia cAm. Cac thanh phan thanh t& bao va
enzyme ctia men vi sinh ndm clng c6 thé
hoat dong dé lam giam doc tinh ctia doc t&
nam moc. Nhin chung, viéc sit dung cac chat
phu gia thirc &n tir ndm doéng vai trdo quan
trong trong viéc cai thién chat luong tring
cua gia cam. Cac chat chéng oxi hoda va
vitamin trong nam c6 thé gitp tang cuong
mau sac va kich thuéc cta long do tring.
Phu phdm ndm mang lai nhiéu gia tri dinh
dudng cao va gop phan lam tang stc dé
khang, chat luong tring gia cam rat tiém
nang can dwoc nghién ctu thém dé€ gia cam
cho ndng sudt va chét lugng tring ngay cang
dwoc nang cao.

O Viét Nam, nghién cttu cia Hoang Phu
Hiép va ctv (2020) da két luan stt dung phoi
tron phu phdm nudi FPCM muc 5, 10, 15 va
20% lam thic an cho chim cat cho két qua
dang mong doi nhu lam ting ham luwong
caroten trong gan va giam cholesterol trong
thit. Két qua nghién ctru Hoang Pha Hiép va
ctv (2020) véi ty 1€ 5-10% da gép phan lam
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TKL ctia chim cuat, nang cao ty 1€ than thit, ty
1€ thit nguc, thit dui tang 2,34-2,47%. Mtc bo
sung 5-10% lam giam ham luwgng cholesterol
trong thit gitp thit chim cat c6 gia tri dinh
dudng cao hon va lam ting ham huong
caroten trong gan 0,71-0,90 mg/kg. B6 sung
phu phdm 6 ty 1€ 15% lam ting ham luong
caroten trong gan va giam cholesterol trong
thit t6t hon. Két qua khao sat anh hwong cua
FPCM dén nang suat va chat luong tring ga
Lwong Phuong cting cho thay, viéc bd sung
phu phdm déng trung ha thao 5-20% vao
khau phan an da anh huong l1én KL, chiéu
dai tréng, mau sac long d6, Haugh, do day
v0 (P<0,05). Tuy nhién, cac chi s6 KL long do,
duong kinh long do, KL long trang, KL vo
triing, chiéu cao long trang, chiéu cao long do
va do chiu luc c6 su khac biét gitta cac
nghiém thic nhung khong c6 y nghia thong
ké (P>0,05) (Tran Thi Anh Nguyét va ctv,
2024).

3. KET LUAN

Bai bao da tong hop nhitng cong dung
tiém nang cua phu phdm ndm FPCM trong
chdn nudi. Cac chat phu gia thirc an tir loai
nam nay chta nhiéu chat dinh dudng quan
trong nhu protein, vitamin va khodng chat,
gop phan cung cdp dinh dudng can thiét cho
vat nudi. Chung cd thé tang cuong kha nang
chdng oxy hoda, chuyén hoa chét béo 6 dong
vat, duy tri sttc khoe duong rudt, tang stc dé
khang va nang cao giad tri dinh dudng cua
thit, tritng.
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KHAO SAT CAC PIEU KIEN BAO QUAN ANH HUONG PEN

CHAT LUONG CUA TRUNG CUT NHAT BAN
Thdi Quoc Hiéu?, Tir Phwong Binh', Lé Vinh Nguyén Han’,
Nguyén Trung Truec?va Nguyén Trong Ngit>
Ngay nhan ban thao bai bao: 08/3/2024 - Ngay nhan bai phan bién: 08/4/2024
Ngay bai bdo duoc chap nhan dang: 18/4/2024
TOM TAT

Nghién cttu duoc tiéh hanh nham muc tiéu dénh gia diéu kién bao quan anh hudéng dén chat
luong cua tring cut Nhat Ban. Thi nghiém duoc thuc hién trén 13.500 tring cut tai 3 thoi diém bao
quan khéc nhau: trede bao quan (ngay tha 1), sau 14 ngay va sau 28 ngay bao quan trong 3 diéu kién
cung d6 am 65-75%: di€u kién nhiét do binh thuong & nha kho ho (27-30,6°C); 2 diéu kién nhiét d6 mat
¢ nha kho kin v6i may lanh cdng suét 1,5HP 1a 19-24°C va 16-18°C. Két qua cho thay, chi tiéu cam quan
bén trong cta triing cut 28 sau ngay bao quan ¢ 2 diéu kién nhiét 46 mat déu dat hang AA 1a 100%; &
diéu kién nhiét do binh thuong, tring dat hang A 1a 28% va hang B la 72%; ty 1é véat chat kho trvzng cut
¢ diéu kién nhiét d6 binh thuong la 30,02%, cao hon so vdi 2 diéu kién nhiét d6 mat lan luot cé ty 16 1a

29,14 va 28,98%. O 3 thoi diém bao quan, su khac biét vé ty 1& dam, khéi lwong va mitc dd vang ctia
long do trung cut déu khong cé y nghia thong ké.

Tw khoa: Bio quan, nhiét dg, A6 dm, thoi gian, trieng cilt.
ABSTRACT
Investigation on storage conditions affecting the quality of Japanese quail eggs

The objective of this study was to assess how various storage conditions impact the quality of
Japanese quail eggs. A total of 13,500 quail eggs were examined across three different storage
durations: immediately prior to storage (day 1), after 14 days, and after 28 days. These eggs were
subjected to three distinct storage environments, each maintaining a consistent humidity level of 65-
75%. These conditions included normal temperature settings within open warehouses (27-30.6°C), as
well as two cooler temperature environments within a closed warehouse equipped with a 1.5HP air
conditioner, where temperatures ranged from 19-24°C and 16-18°C, respectively. Results revealed

1Chi cyc Chan nudi va Thua y Tién Giang

Truong Cao déng Noéng nghiép Nam Bo

qTru’ong Dai hoc Can Tho

*Tac gia lién hé: GS.TS. Nguyén Trong Ngit, Truong Néng nghiép, Truong Dai hoc Can Tho. DT: 0989828295; Email:
ntngu@ctu.edu.vn.
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that after 28 days of storage, quail eggs stored in the cooler temperature conditions achieved an AA
grade of 100% based on internal sensory criteria. In contrast, under normal temperature conditions,
28% of eggs received a grade A rating, while 72% received a grade B rating. Additionally, the dry
matter content of quail eggs under normal temperature conditions was found to be 30.02%,
exceeding that of the cooler temperature conditions (29.14 and 28.98%, respectively). At all storage
durations, there were no significant differences observed in the protein ratio, volume, or yellow

intensity of the quail egg yolks.

Keywords: Storage, temperature, humidity, time, quail eggs.

1. BAT VAN BE

Trén thé gioi, cat 1a mot trong nhitng loai
gia cam cd vai tro quan trong va trién vong
san xuat tring (Ekpo va ctv, 2022) do tring
cat la ngudn cung cdp dinh dwdng tdt cho
con nguoi nhu: protein, khoang chat,
vitamin, phospholipid tu nhién véi ham
luong cholesterol thdp (Matos va ctv, 2023).
So vdi cac loai tring gia cam khac, protein
cia tréng cut khong gay di tng
(Mokhtarzadeh va ctv, 2022), tritng ctt co6 gia
thanh thap nén duoc con nguoi sit dung pho
bién trong cac bita an (Cufadar va ctv, 2022).
Tuy nhién, tring ctt 1a loai thiee phdm dé bi
bién tinh protein theo thoi gian va nhiét do
cao (Li va ctv, 2017). Do vay, néu tring cut
khong duwoc bao quan t6t, sau hon 2 tuan sé
bi giam chat lugng va hon 4 tudn, tring cat
bi giam nhanh khoéi lwong va hu hong. Su
giam khoi luwgng cua tring la do su giai
phong hoi nudc va khi carbon dioxide tir
nhitng 16 nho trén bé mat cta vo tring clt
(Kumari va ctv, 2020). Trong qua trinh giam
khoi luong, tréing bi nit hodc vo, ¢ sy xam
nhap cua vi sinh vat vao bén trong tritng lam
tréng mau huw hong (Hasdar va ctv, 2021).
C4c vi sinh vat lién quan dén ngd doc thuc
pham cua trang cat la Salmonella spp.
(85,9%), Staphylococcus  aureus 7%),
Clostridium perfringens (2,3%) va cac tac nhan
khac (4,4%) (Delmas va ctv, 2006), tix d6 tao
ra chat nhay va mui hoi, ti€m an nguy co anh
hudng dén sttc khoe cong dong (Petek va ctv,
2022). Tinh Tién Giang c¢6 tong dan cut la 1,8
triéu con, cut dé chiém 80%/tdng dan. Binh
quan hang thang, tinh Tién Giang cung tng
khoang 30 triéu qua cho thi truong trong
nudc va xudt khdu sang Nhat Ban. Chinh vi
thé, viéc nghién ctru thyce hanh t6t trong bao

quan tring cat trude khi xuadt kho, chuyén
giao san pham la hét stic cap thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi twgng, dia diém va thoi gian

Thi nghiém (TN) duoc thuec hién trén cat
Nhat Ban, nudi tai xa Phu Kiét, huyén Cho
Gao, tinh Tién Giang, tir thang 3/2023 dén
thang 6/2023.

Diéu kign nudi duong: thiec dn hoén hop
(TAHH) cho cat dé dwoc duwa vao mang 01
lan/ngay vao budi sang, nudc udng tuw do.
Gia tri dinh dwong cua TAHH nhu sau:
protein tho (CP) toi thi€u 21%; dd dm toi da
13%; xo thd toi da 6%; Ca 3,3-4,8%; P tdong sO
0,5-1,2%; Lysine tong sd to6i thiéu 1,1%;
Methionine+Cystine tong s6 t6i thi€u 0,8%;
ME t6i thiéu 2.900 Kcal/kg. Cat dugc phong
cac bénh pho bién va bd sung mot sd ché
pham hd tro tiéu hda, ting stic dé khang
trong qua trinh nuoi.

Thi nghiém bao quan tring cut trong 3
diéu kién c6 cung d6 am 65-75%: (i) Nhiét do
binh thwong 27-30,6°C, nha kho ho; (ii) Nhiét
dd mat >19-24°C, nha kho kin véi may lanh
cong suat 1,5HP va (iii) Nhiét d6 mat 16-
18°C, nha kho kin véi mdy lanh céng suat
1,5HP. Trtng cut duoc dat trong khay nhuya
véi 500 qua/khay, tong cong 13.500 qua
(1.500x3x3) va dwoc ldp lai 3 1an.

2.2. Chi tiéu, phwong phép va dung lwgng mau

Khéi luwong tring (KLT) va chéat luong
bén trong cta triang (CLT) cut dwoc danh gia
tai 3 thoi diém bao quan: trudc bao quan
(ngay tht 1), sau 14 va 28 ngay bao quan. O
moi thoi diém bao quan, thu thap mau tring
ngau nhién d¢€ danh gia KL va CLT cut.

Dinh gid cic chi tiéu cam quan bén trong
ctia trimg ciit: thu thap 30 tring ngau nhién
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tai 3 thoi diém (1, 14, 28 ngay) trong mdi diéu
kién bao quan. Téng cong 270 qua (30x3x3)
duoc st dung. V€ phuong phap danh gia, do
hién nay chwa c6 tiéu chuan qudc gia danh
gid chi tiéu nay cam quan bén trong cta
tréng cat nén nghién cttu hién tai dwa vao
tiéu chuan qudc gia TCVN 1858:2018 ¢ tring
ga. Sau khi cit vo, triing duoc danh gia phan
loai nhw sau:

AA: Long trang d3c phai cao va tron;
long trang loang khong bi lan rong; long do
tron, nam & gitra long trang dc.

A: Long trang dic khéd cao; long tring
loang khong bi lan rong; long do tron va
dang 16i.

B: Long tréng dac va long tre“ing loang bi
lan rong va c6 dang det; long do cé dang det.

Ty I¢ dam tho va ty 1¢ vit chat kho: thu thap
ngau nhién 5 mau gop (10 tring duoc gop
dong nhat/mau) tai 3 thoi diém trong m01
diéu kién bao quan. Tong cong 45 mau
(5x3x3)/450 qua duoc phan tich (Baykalir va
Aslan, 2020). Phuong phap xét nghiém theo
MKL-HHS866 Ref FAO 14/7.

_ Khoi lugng trieng (g): thu thap 30 tring
ngau nhién tai 3 thoi diém trong 3 diéu kién
bdo quan. Can tréng ctt bang can dién tk
UX6200H, Shimadzu Corporation.

Mire dp vang cfta mau long do trirng: thu
thap 10 tréng ngau nhién tai 3 thoi diém
trong 3 diéu kién bao quan. Phlrong phép: cat
vo tring, do trtrng vao dia st trang; quan sat,
do6i chiéu véi mau vang cua long do tring
bang quat so mau (yolk colour chart) cua
Robotmation (Nhéat Ban).

2.3. Xt ly s6 liéu

St dung chuong trinh Excel d€ nhéap cac
d liéu, tinh toan cac két qua. St dung phan
mém Minitab 18 d€ so sanh cac két qua bang
kiém dinh F hodc y2
3. KET QUA VA THAO LUAN

Tién hanh cat vé tring, d3 tring vao dia
petri d€ quan sat va déi chiéu véi tiéu chuan
quoc gia TCVN 1858:2018. Két qua duoc
trinh bay qua bang 1.

Bang 1. Chat lugng triing theo nhiét 46 bdo quan

27-30,6°C 19-24°C 16-18°C
AA A B AA AA

Thoi gian
bao quan

n % n % n % n % n %
1 ngay 50 100 0 0 0 O 50 100 50 100
l4ngay 50100 0 0 0 O 50 100 50 100
28 ngay 0 0 14283672 50 100 50 100

(A) (B)

Hinh 1. Tréng cat dwoc bao quan sau 28 ngay
(A) Hang AA 6 19-24, 16-18°C, (B) Hang B ¢ 27~
30,6°C

Qua bang 1 cho thay, ¢ ngay tht 1 va sau
14 ngay bao quan tring cat trong 3 diéu kién
nhiét do (27-30,6; 19-24 va 16-18°C), CLT cut
déu dat 100% hang AA (long trang ddc cao
va tron, long trang loang khong bi lan rong;
long d6 nam & gitta long trang déc). Sau 28
ngay bao quan, CLT cat ¢ 2 diéu kién nhiét
d6 mat (19-24°C va 16-18°C) déu dat 100%
hang AA. Tuy nhién, ¢ diéu kién nhiét do
binh thuong (27-30,6°C), CLT cut dat 28% ¢
hang A (long tréng dac kha cao; long trang
loang khong bi lan rong; long dé tron va
dang 16i) va 72% hang B (long trang loang bi
lan rong va c6 dang det; long do co6 dang
det). DBiéu nay phu hop v6i nghién cttu cta
Eke va ctv (2013); Kumari va ctv (2020), tritng
dwoc bao quan trong nhiét d¢0 modi truong
32,2°C pH cao va c¢6 KLT giam dang ké sau
28 ngay bao quan do khi thoat qua cac 16 nho
trén bé mdt cta vo tring cat. Sy phan huy
axit carbonic trong long tréng tring tao ra
khi cacbonic (CO2) va nwéc (H20); khi
cacbonic thoat ra qua cac 16 trén vo, long
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trang tring mat di do nhét, lam tring mau
hue hong (Hasdar va ctv, 2021). Nghién cttu
cua Stadelman va Cotteril (1995); Watkins
(2007) cho thay s phan hay cua axit carbonic
lam cho long trang bi chay nudc, long d6 hap

thu nudc tir long trang qua mang t& bao dé
duy tri su can bang 4p sudt giita hai pha
(long trang tring va long d6), dan dén su
treong no cua long do, lam long do thay doi
ttr dang 16i chuyén sang dang det.

Bang 2. Ty 1é dam thé va ty 1& vat chat khé caa tring ciit theo thoi di€m & 3 diéu kién bao quan

Thoi gian Pam thé (%) Vit chat kho (%)

bdo quin  2730,6°C  19-24°C 16-18°C P 27-30,6°C 19-24°C 16-18°C P
1 ngay 12,89+0,30  12,96£0,30 13,02:0,30 0,946 27,18+0,72  27,22+¢0,72  27,28+0,72 0,996
14 ngay 13,34:0,28  13,3040,23 13,28+0,21 0,928 28,60:0,30 28,56+0,75 28,58+1,05 0,997
28 ngay 14,54+0,18  14,06:0,32 14,04+0,35 0,402 30,02240,85 29,14b+0,39 28,98°+0,57 0,050

Ghi chii: Cic gid tri Mean co chit cdi khic nhau trong cting hang thi sy khdc biét c¢6 y nghia thong ké (P<0,05).

Qua bang 2 cho thdy, khong cé su khac
biét vé ty 1é dam tho ty 1é vat chat kho cua
tring qua cac diéu kién bao quan khéac nhau.
Ty 1é dam thd cua tring ngay tht 1 cua
nghién cttu nay phu hgp véi két qua nghién
ctu cua nhiéu tac gia nhuw 13,07% (Jeke va
ctv, 2018), 11,98% (Dudusola, 2010); 11,56%
(Ogunwole  va ctv,  2015); 13,30%
(Gnanadesigan va ctv, 2014); 13,45% (Odafe-
Shalome va ctv, 2020); 13,49% (Ossamulu va
ctv, 2023). Sau 14 ngay bao quan, ty lé dam
thd cua tring ¢ diéu kién nhiét do binh
thueong (13,34%) khong khac biét so vdi 2
diéu kién nhiét d6 mat (19-24 va 16-18°C) 1a
13,30 va 13,28%; tuong tw, sau 28 ngay bao
quan, ty 1é dam thd ctua tring ¢ diéu kién
nhiét d¢ binh thuong la 14,54% cling twong
dwong vdi 2 diéu kién nhiét d¢ mat (19-24 va
16-18°C) 1an luot co ty 1€ 1a 14,06 va 14,04%.

Vé ty 1é vat chat kho cta tring ¢ ngay
thit 1 trong 3 di€u kién nhiét d¢ bao quan
déu thap hon so véi sau bao quan 14 va 28
ngay. Su khac biét nay c6 y nghia thong ké
véi P<0,05. Ty 1€ vat chat kho cta tring cat o
ngay tha 1 trong dé tai nay (27,08%) phu hop
véi két qua nghién ctru ctia mot s6 tac gia
nhv 13,07% (Jeke va ctv, 2018), 11,98%
(Dudusola, 2010); 28,83% (Ossamulu va ctv,
2023); 25,74% (Kudre va ctv, 2018). Sau 14 va
28 ngay bao quan, ty 1é vat chat kho cua
tring O di€u kién nhiét d6 binh thuwong co xu
huwéng cao hon so véi 2 diéu kién nhiét do
mat. Tuy nhién, sy khdc biét nay khong co y
nghia thong ké vé6i P>0,05. Nghién cttu cta

Gonzalez va ctv (2009) cho biét, khi thoi gian
bao quan cang dai thi KLT cut cang giam boi
si mat hoi nuwéc qua vo. Nghién ctru cta
Stadelman va Cotterill (1995) da xac dinh,
nhiét do cang thap thi kha nang giai phong
hoi nudc tir bén trong tring ra bén ngoai
cang cham, nhom tac gia cting ghi nhan, KLT
cat giam 10% khi bao quan ¢ nhiét do 19-
23°C trong thoi gian 27 ngay; bao quan o
nhiét do 32°C trong thoi gian 9 ngay; ¢ nhiét
do 3-5°C trong thoi gian 60 ngay.
Bang 3. KLT cat theo nhiét d6 bao quan (g)
Thoi gian Nhieét d6
bao quan 27-30,6°C 18-24°C

16-18°C

1 ngay 11,822+0,79 11,442+0,80 11,58%+0,73 0,171
l4ngay  11,04°:0,7410,920+0,76 11,12°+0,70 0,603
28ngay  10,16%0,68 10,29+0,72 10,42<+0,66 0,353
P 0,001 0,001 0,001

Ghi chu: Cic gid tri Mean cé chit cdi khdc nhau
trong cung cot thi sw khdc biét ¢ y nghia thong ké
(P<0,05).

Su khac biét vé KLT cut trong titng thoi
gian bao quan ¢ diéu kién nhiét do binh
thuong va 2 diéu kién nhiét d6 mat khong co
y nghia thong ké (Bang 3). Tuy nhién, KLT
cut trong tung di€u kién nhiét d6 ¢ 3 thoi
diém bao quan (1, 14, 28) thi sw khac biét c6 y
nghia thong ké véi P<0,05. Khoi lugng tring
cat bao quan ¢ ngay thtt 1 I6n hon tréng
dwoc bao quan 14 va 28 ngay; KLT cat bao
quan 6 14 ngay lén hon bao quan 28 ngay.
Két qua nay cing phu hop véi nghién ctu
ctia Imai va ctv (1986), KLT cat gidm 2,99%
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sau 14 ngay va giam 5,90% sau 28 ngay;
Carvalho va ctv (2023) cho biét tring cut
Nhat Ban dugc bao quan trong 15 va 30 ngay
0 nhiét d6 phong (26,8°C) va trong tu lanh
(10,9°C) 1an lwot giam tir 9,7g con 9,6g va 9,9g
con 9,7g. Tuy nhién, két qua ctia nghién ctu
nay giam it hon so vo6i nghién cttu cua
Gonzadlez va ctv (2009), triéng cut giam 10%
KL khi duwoc bao quan ¢ 19-23°C trong 27
ngay; bao quan ¢ 32°C trong 9 va 60 ngay &
3-5°C. Viéc giam KLT c6 lién quan dén hoat
ddng ho hap cua tring, giai phong hoi nudc,
COz, amoniac, nito va khi hydro sunfua ra
moi treong bén ngoai (Dada va ctv, 2018).
Quad trinh nay bat dau xay ra ngay sau khi
cat dé va khi bao quan tring o di€u kién
nhiét d§ cang cao thi cang thuc ddy qua trinh
giai phéng hoi nudc va cac loai khi (Oliveira
va ctv, 2021).

Bang 4. Do vang long d6 theo thoi gian bao quan
Nhiét d6
19-24°C

Thoi gian
bao quan 27-30,6°C

16-18°C

1 ngay 9,86+2,74 10,33+2,71 10,20+2,67 0,889
14 ngay 10,13+2,50 10,53+2,53 10,40+2,55 0,908
28 ngay 10,06+2,54 10,46+2,50 10,53+2,44 0,859
P 0,958 0,977 0,938

Theo bang 4, mitc d6 vang cua long do
theo thoi gian bao quan tir 1 dén 28 ngay
trong diéu kién nhiét d6 binh thuong (27-
30,6°C) 1a 9,86-10,06 va 2 diéu kién mat (19-24
va 16-18°C) lan luot la 10,33-10,46 va 10,20-
10,53. Sy khac biét nay khong cod y nghia
thong ké (P>0,05). Két qua nay cting phu hop
voi nghién cttu ctia Ondrusikova va ctv
(2018), tac gia cho rang trong cac tudn bao
quan khac nhau, mttc d¢ vang cua long do
tring cat déu giong nhau.

4. KET LUAN

Sau 28 ngay bao quan véi d6 am 65-75%,
chi tiéu cam quan bén trong cua tring cuat
duoc bao quan ¢ 2 diéu kién nhiét d6 mat dat
hang AA la 100%; trong khi d6, ¢ diéu kién
nhiét d¢ binh thwong dat hang A la 28% va
hang B la 72%; ty 1& vat chat kho cua tring
cat 6 diéu kién nhiét do binh thuong cao hon
S0 v3i 2 nhiét A6 mat. O 3 thoi gian bao quan,

su khéc biét vé ty 1é CP, KL va muc do vang
cta long do triang cat khong coé y nghia
thong ke.
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ANH HUONG CUA THUC KHUAN THE BO SUNG VAO THUC
AN PEN KHA NANG PHONG BENH VIEM RUQT HOAI TU DO
CLOSTRIDIUM PERFRIGENS TREN GA

Hoang Minh Dic!*, Nguyén Vin Duy?, Tran Thi Khinh Hoa' va Hoang Minh Son!
Ngay nhan ban thao bai bao: 24/3/2024 - Ngay nhan bai phan bién: 14/4/2024
Ngay bai bdo duoc chap nhan dang: 18/4/2024
TOM TAT

Bénh viém rudt hoai tix do C. perfmgens gay ra la mot trong nhitng bénh gay thiét hai nang né nhat
cho nganh cong nghlep chan nu6i ga. Nghién ctru nay duoc thuc hién nham phan 1ap cic chung thuc
khudn thé (TKT) c6 kha nang tiéu diét vi khudn C. perfringens. Tong cong 5 chung TKT dac hiéu cho vi
khuén C. perfringens da dugc phéan lap thanh cong tir 30 mau thit ga. Thwe khuén thé PC1 ¢6 hoat phd
rong nhat, co kha niang ly giai 100% (10/10) chiang C. perfingens, dwoc lwa chon d€ xac dinh tinh 6n dinh
va tinh déi khang vdi vi khuan C. perfringens trén ga. Két qua kiém tra tinh 6n dinh c6 thdy PC1 ¢6 tinh
on dinh cao ¢ dai nhiét d6 (40-60°C), pH (5-9) va NaCl (1-11%). BS sung PC1 vao thicc dn da giup lam
giam dang k& luong vi khuan C. perfringens ¢ 16 thi nghiém so vdi 16 d6i ching duwong. Cu thé, tai ngay
18, lwong vi khuan C. perfringens ghi nhan ¢ thi nghiém thap hon so véi 16 d6i ching duong 1a 1,56log
CFU/g. Dén ngay 28, trong khi luong vi khudn C. perfringens, ¢ 16 ddi chtiing dwong c6 xu hudng tang
Ién so véi ngay 18 va dat 5,21log, thi nguoc lai Iwong C. perfringens & 16 thi nghiém cé xu huéng giam
va dat 2,37log, thdp hon 2,84log so véi doi chiing duong cling ngay. Két qua cta thi nghiém cho thay
PC1 c6 tiém nang d€ tao ché pham sinh hoc thay thé khang sinh phong bénh viém rudt hoai tt trén ga

do C. perfringens gay ra.

T khoa: Thue khudn thé, phong bénh, viém rudt hoai tit, C. perfringens.

1HQC vién Nong nghiép Viét Nam.

*Tac gia lién hé: TS. Hoang Minh Dtc, Truong B6 mon Thu y cdng déng, Khoa Thi y, Hoc vién Nong nghiép Viét Nam.

DT: 0982649386; Email: hoangminhduc@vnua.edu.vn.
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ABSTRACT

The effect of bacteriophage supplementation in feed on the prevention of necrotic
enteritis caused by Clostridium perfringens in chickens

Necrotic enteritis caused by C. perfingens is the most devastating disease for chicken industry. The
aim of this study is to isolate bacteriophages capable of killing C. perfringens. A total of 5 phages
specific to C. perfringens have been successfully isolated from 30 chicken meat samples. Phage PC1
exhibited the widest host range, lysed 100% (10/10) C. perfingens strains, and was selected to determine
stability and antagonism against C. perfringens on chicken. The result of the stability test showed that
PC1 was highly stable in a wide range of temperature (40-60°C), pH (5-8) and NaCl (1-11%). The
addition of PC1 to feed significantly reduced the viable counts of C. perfringens in treatment compared
to positive control. In particular, on day 18, C. perfringens counts in treatment was 1.56log lower
compared to positive control. On day 28, the viable counts of C. perfringens in positive control increased
compared to day 18 and reached 5.21log, while the viability of C. perfringens in treatment decreased
and reached 2.37log, which was 2.84log lower than positive control on the same day. The findings of
this study indicate that phage PC1 is a promising alternative to antibiotics in the prevention of necrotic

enteritis.

Keywords: Bacteriophage, Disease prevention, Necrotic enteritis, C. perfringens.

1. BAT VAN BE

Clostridium perfringens (C. perfringens) la
mot truc khuan ky khi, Gram duong va sinh
bao t&t thudc chi Clostridium, c6 mét trong hé
vi sinh dong vat, thuc vat thoi rita, dat va
tram tich bién. Trong nhiéu thé ky, C.
perfringens da gay ra mot loat bénh nghiém
trong & co, rudt va cac co quan/mo khac, ndi
bat la tiéu chay do ngd doc thuc pham, viém
rudt hoai tx (VRHT) va nhiém ddc rudt.
Ngoai cac bién chiing nghiém trong de doa
tinh mang va ty 1é t&@ vong cao, cac bénh do

C. perfringens gy ra con gy thiét hai kinh té&

rat 16n. Chi tinh riéng ¢ Hoa Ky, bénh VRHT
0 nguoi hang nam gay thiét hai 0,2-0,7ty USD
(CDC, 2021). B6i véi nganh chdn nudi gia
cam, hang nam, bénh VRHT do C. perfringens
gdy thiét hai 6 ty USD trén toan thé gidi
(Rood va ctv, 2016).

Trong nhiéu thap ky, nganh chdn nu6i
trén toan cau da phu thudc vao khang sinh
dé duy tri hiéu suat tang trudng va kiém soat
mam bénh (Keerqin va ctv, 2022). Hé qua cua
viéc lam dung khang sinh la sw xuét hién ctia
vi khuén khang khang sinh chdng lai hau hét
cac loai khang sinh ma nguoi chan nu6i dang
st dung. Trudc bdi canh d6, lénh cam sw
dung khang sinh trong khau phan &n cta
dong vat do Lién minh Chau Au khéi xuéng
da duoc mo rong trén toan cau (EU
Commision, 2005). Ty l¢é nhiém bénh do C.

perfringens gay ra trén ga duwoc cho la sé tang
cao khi ma viéc phong bénh bang khang sinh
bi cAm ma chua c6 chat khang khudn thay
thé khang sinh (Kaldhusdal va ctv, 2016). Do
d6, cac phuong phéap thay thé khang sinh dé
kiém soat d€ ngan ngtra VRHT la can thiét va
can duoc danh gia.

Thuc khuan thé 1a nhiing vi-rat ky sinh
bit budc cua vi khuan, st dung t& bao vi
khuan d& nhan 1én (Zbikowska va ctv, 2020).
Thuc khuan thé mang tinh dac hiéu, nghia 1a
chting chi c6 thé 1ay nhiém mot sd vi khuan
mang thu thé ma chang cé thé lién két, vi
khuan khong c6 thu thé nhu vay khong thé
bi tan cong (Clokie va ctv, 2011). Do d9, liéu
phap TKT la mét phwong phap httu hiéu dé
kiém soét vi khuan gay bénh thay thé khang
sinh ma khong lam anh huwong dén vi sinh
vat duong rudt binh thuong. Trén thé gidi,
gan day da c6 rat nhiéu cac nghién ctu tap
trung vao hudng sit dung TKT dé€ kiém soat
cac vi khuan gay bénh trong thuc pham
(Bardina va ctv, 2012; Galarce va ctv, 2014;
Sharma va ctv, 2015; Sukumaran va ctv, 2015;
Hong va ctv, 2016; Pereira va ctv, 2016;
Thung va ctv, 2017). Mt s6 san pham thuc
khudn thé bao gom ListShield™,0020Listex
P-100™, EcoShield™, SalmoFresh™ va
Salmonelex™ da dwoc Cuc Quan ly Thuc
pham va Dugc phdm Hoa Ky (FDA) va Bo
Nong nghiép Hoa Ky (USDA) cap phép st
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dung trong thuc pham dé kiém soat vi khuan
gay bénh (Garcia va ctv, 2008; Atterbury,
2009; Hagens va Loessner, 2010).

O Viét Nam, nghién cttu vé Gng dung
ctia TKT con rat mdi va it. Chi c6 mdt vai
nghién cttu vé TKT va nhiing nghién ctru nay
tap trung vao tng dung cua TKT trong nuoi
trong thuy san (Le va ctv, 2018; Hoang va ctv,
2019). Nghién cGu nay la dau tién vé ung
dung TKT d€ kiém soat vi khuidn C.
perfringens trén ga 6 Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu
Mau nghién ciru: Thit ga, ga 1 ngay tudi, vi
khuan C. perfringens phan lap tir ga bi VRHT
duoc gitr gidong tai phong TN By moén Thu y
Cong ddng, Khoa Thu y, Hoc vién Nong nghiép
Viét Nam.
2.2. Phwong phap
2.2.1. Thu thdp mdu dé’ phan lgp TKT

Tong cong 30 mau thit ga thu thap ngau
nhién tai 3 cho ban 1é (10 mau/cho) trén dia
ban huyén Gia Lam, thanh phd Ha Noi theo
QCVN 01-04: 2009/BNNPTNT va duoc bao
quan lanh chuyén vé Phong thi nghiém Bo
mon Tha y cong dong, Khoa Tha y, Hoc vién
Nong nghiép Viét Nam dé phan lap TKT
trong vong 24h.
2.2.2. Phén ldp TKT dic hié¢u cho vi khudn C.
perfringens

Thuc khuén thé dwoc phan lap bang ky
thuat thach kép theo mo ta ctia Noor va ctv
(2022). Mau thit ga duoc cat nho, dong nhat
trong 100ml moéi treong dinh dudng Gifu
Anaerobic Medium (GAM broth) bd sung
CaClz (10mM) va chung vi khuan C.
perfringens dich, u & 37°C trong vong 18-24h.
Sau 1, 10ml dich tdng sinh duoc ly tam tai
12.000 pm/10 phut va loc qua mang loc
0,45um. Dich loc duoc pha loang voi dung
dich dém SM (0,05M Tris-HCI, 0,IM NaCl,
0,008M MgSOs va 0,01% gelatin, pH 7,5), tron
v6i canh khuan, thach mém va 46 1én bé mat
thach BHI. Céc dia thach kép nay dwoc u ¢
37°C trong vong 24h. Sau 0, cic dom tan

(plaque) to, tron, rd dwgc pha loang trong
dung dich dém SM, trén cung voi chung vi
khuéan dich cung thach mém va d6 lén bé mat
dia thach BHI. Cac chung TKT gia dinh dwgc
tinh khiét it nhat 3 1an d€ cé dwoc cic dich
(stock) TKT tinh khiét. Céc stock TKT sau do
dwoc bao quan trong moi treong dém SM &
nhiét d6 4°C.
2.2.2. Xdc dinh hoat phd ciia cdc ching TKT
phan lap duoc

Hoat phd cua cac TKT phan 1ap duoc xéc
dinh bang ky thuat nho giot theo mo ta ctia
Hoang Minh Dtic va ctv (2016). Canh khuan
duoc tron voi thach mém sau dé d6 1én bé
mat thach BHI, d€ 6 nhiét do phong trong
vong 10 phut dé bé madt thach kho. Thuc
khuén thé sau d6 duoc nho 1én bé mat thach
bang micropipette, i & 37°C trong vong 24h &
diéu kién yém khi. Kha nang xam nhiém ctia
TKT vao vi khuan chia dwgc nhén biét thong
qua sy xuat hién ctia cac dom tan (plaques)
trong, 10 tai diém nho TKT trén bé mat thach.

2.2.3. Xdc dinh tinh én dinh cdc ching TKT
phan ldp dugc trong cdc moi truong

Tinh 6n dinh ctia chung TKT phan 1ap sé
duoc xac dinh ¢ cac diéu kién nhiét do, pH,
NaCl khac nhau theo phuwong phap da duwoc
mo ta boi Hoang Minh Son va ctv (2018). Kha
nang chiu nhiét cua TKT dwoc dénh gid bang
cach dwa TKT vao 5ml dung dich dém SM
long, i ¢ cac nhiét do khac nhau (40-90°C)
trong vong 60 phut. Tinh 6n dinh caa TKT o
moi truong long cé gia tri pH khac nhau
dugc kiém tra bang cach dua TKT vao 5ml
dich dém SM ¢ pH 2-13, 1 ¢ 37°C trong vong
60 phut. Kha nang song sét cia TKT trong
moi truong c6 nong dd NaCl khac nhau duoc
xac dinh bang cach dwa TKT vao 5ml nuwéc
mudi 0 nong do khac nhau 1-11%, a 37°C
trong vong 60 phtt. Sau 60 phut ¢, mau & cac
TN (nhiét d9, pH, NaCl) dugc 1ay ra dé€ dinh
luwong TKT con sdng bang ki thuat thach kép.
2.2.4. Dénh gid kha ning déi khdng vi khudn
C. perfringens cua TKT trén ga

Ga 1 ngay tudi khoé manh (30 con) duoc
chia lam 316 TN (10 con/10).
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L6 1 (BC am; 10 con): Khau phan an co
ban va khong bd sung TKT, ga khong duoc
cho udng vi khuan C. perfringens tai ngay 14,
15, 16.

L6 2 (BC duong; 10 con): Khau phan an
co ban khong b6 sung TKT, ga dwoc cho
udng vi khuan C. perfringens tai ngay 14, 15,
16.

L6 3 (TN; 10 con): Khau phan an co ban
bd sung TKT (10° PFU/g thuic dn), ga duoc
cho udng vi khuan C. perfringens tai ngay 14,
15, 16.

Ga dugc bd tri nuodi trong 3 chudng co
nhiét d¢0 duoc duy tri 6n dinh ¢ 30-32°C
trong 7 ngay dau tién. O cac tudn tiép theo,
nhiét 6 ctia chudng nudi duwoc giam 3°C mdi
tudn va dat 23-24°C ¢ ngay thtt 21. Duy tri
nhiét d6 nay t6i khi két thuc TN. Bong dién
dugc thip sing 23 h/ngay trong sudt qua
trinh TN. Ga dugc &n udng theo nhu cau.

Ga 0 16 BC duong va 16 TN duogc cong
cuong d6 bang cach cho udng 2ml canh
khudn C. perfringens & nong d6 108 CFU/ml.
Dbéi véi ga tai 16 PC am 2ml nude cat duoc
dung cho ga udng thay vi 2ml canh khuan C.
perfringens. Tai ngay 18 va 28, ga (3
con/chudng) dugc mo dé thu thap mau ruot
d€ dinh lugng C. perfringens theo TCVN 8400-
28:2014. Luong vi khuan C. perfringens chénh
léch gitra 16 DC va 16 TN cho thay hiéu qua
cua TKT trong viéc tiéu diét vi khuan C.
perfringens trong rudt ga.

3. KET QUA VA THAO LUAN
3.1. Phan 1ap thwc khudn thé

Tong 56 30 mau thit ga thu thap tir 3 cho
trén dia ban huyén Gia Lam, Ha N6i d€ phan
lap TKT cho thdy 5 mau duong tinh d&c hiéu
cho vi khuan C. perfringens. Trong d6, 3 mau
c6 ngudn goc tir cho Trau Quy, 1 mau tir cho
Vang va 1 mau tir chg Bun (Bang 1).
Bang 1. Két qua phén 1ap thuc khuan thé tir thit ga

Cho MA3u khéo sat Duong tinh Ty 1& (%)
Chg Trau Quy 10 3 30
Cho Vang 10 1 10
Cho Bun 10 1 10

Hinh 1. Hinh thai d6m tan TKT phén lip dugc

3.2. Hoat phd cta cac chung TKT phén lap
dwoc
Bang 2. Hoat phd khang khudn ctia cic chiing

Céc chiing vi khudn Thuc khuan thé
C. perfringens PC1 PC2 PC3 PC4 PC5
CRG1 + + + + +
CRG2 + - + + -
CRG3 + + + + -
CRG4 + + - + +
CRG5 + + + + +
CRG6 + - - - -
CRG7 + - - - -
CRGS + + + + +
CRGY + + + + +
CRG10 + + + + -

S& chung bi phan giai 10/10 7/10 7/10 8/10 5/10
+: phan giai ro; +: phan giai mo; -: khong phan giai

Hinh 2. Hoat phé cac ching TKT phan lap dwoc
Hoat phd cta cac chung TKT phan lap
duoc kiém tra trén 10 chung C. perfringens
(Bang 2) tir ga bi mic VRHT va duoc gitt
giong tai phong TN. Két qua cho thay chung
TKT PC1 c6 hoat phé rong nhat, c6 kha nang
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phéan giai dwoc ca 10 chung vi khudn tha
nghiém. Nguoc lai, chung PC5 ¢6 hoat phd
hep, chi ¢6 kha nang phan giai 50% (5/10)
chung vi khuan C. perfringens thtt nghiém.
Chung vi khuan C. perfringens CRG1, CRGS5,
CRGS8, CRGY man cam véi tat ca 5 chting TKT
phan lap duoc, nhung chung CRG6 va CRG7
chi bi phan giai duy nhat boi chung PC1.

Dua vao két qua thtt hoat pho, chung PC1
c6 hoat phd rong nhat duoc lua chon dé€ xac
dinh tinh &n dinh va tinh d6i khang voéi vi
khuéan C. perfringens trong cac TN tiép theo.

3.3. Tinh 6n dinh caa chung PC1

Két qua kiém tra tinh 6n dinh cho thay
PC1 ¢6 tinh 6n dinh cao tai khoang nhiét do
40-60°C (Hinh 3a), gia tri pH 5-9 (Hinh 3b) va
néng d6 mudi 1-11% (Hinh 3c). Tinh 6n dinh
cua TKT la tiéu chi quan trong d€ lwa chon
chung TKT phu hop phuc vu san xuét ché
pham sinh hoc thay thé khang sinh. Chi
nhitng ching cé tinh 6n dinh cao ¢ cac diéu
kién nhiét do, pH, NaCl mdi c6 kha ndng
song sot va phat huy hiéu qua khang khuan
trong duong tiéu hoa ctia vat nudi.

10 (a) 10 1 (b) 10 - (©)
B — K & X & &
8 8 - 8 -
26 ERE g6
5 5 5
= 4 4 J
4 o B4
2 2 - 2
0 0 - T —
40 50 60 70 80 90 23456 78910111213 1 3 5 7 o 11
Nhiét do (°C) pH NaCl (%)

Hinh 3. Tinh 6n dinh ctia chiing PC1 & cac diéu kién nhiét do (a), pH (b), NaCl (c) khac nhau

3.4. Kha ning d6i khang vi khuin C.
perfringens cia PC1 trén ga
Hinh 4 thé hién anh huwong viéc bd sung
chiung PC1 vao thirc an dén luong vi khuan
C. perfringens trong rudt ga.
6 4.9 5 ;I_ll

18 28

Poi chimg am Poi chitng dirong Thi nghiém

Hinh 4. Anh huéng PC1 1én lugng vi khudn C.
perfringens

Két qua dinh luwong cho thay luwong vi
khuan C. perfringens trong rudt ga 16 BC am
duy tri on dinh trong sudt qua trinh TN, cu
thé lwong vi khudn C. perfringens qua cac
ngay 18 va 28 lan luot la 2,71 va 2,56log
CFU/g. Trong khi d6, 16 BC duong c6 s6
luong vi khuan C. perfringens luén duy tri &
mutc cao va c¢6 xu hudng tang, luong vi
khuan ghi nhan duoc trong cac ngay 18 va 28

lan luot 1a 4,90 va 5,21log. Day la diéu tat yéu
boi viéc gay nhiém C. perfringens qua duong
udng da lam ting sd luong C. perfringens
trong rudt ga. O 16 TN mic du ga ciing duoc
gay nhiém vi khuan C. perfringens & nong do6
nhu 16 BC duong, két qua dinh luong chi ra
rang luong vi khuan nay o ngay 28 (2,37log)
thap hon dang ké khi so sanh véi ngay 18
(3,34log).

Tai ngay 18, luong vi khuan ¢ 16 TN thap
hon 1,56log so voi 16 PC duong va cao hon
0,63log so véi BC am. biéu d6 ching to sau 2
ngay sau khi cong cwong doc, PC1 da tiéu
diét moét luong dang ké vi khuan C.
perfringens dwa vao qua duong udng. Tai
ngay 28, kha nang d6i khang vi khudn C.
perfringens hién dién trong rudt ga ctia TKT
tiép tuc dugc ghi nhan, bang ching 1a luong
vi khudn C. perfringens ¢ 16 TN thap hon so
voi 16 BDC dwong la 2,84log. Nghién cttu ctia
ching t6i cho két qua tuong dong so voi két
qua cua mot sO nghién ctu trudc day.
Nghién cttu ctia Heo va ctv (2018) da ching
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minh viéc st dung TKT da mang lai hiéu qua
diét khuan tc thi d6i véi C. perfringens.
Twong tw, két qua nghién ctru cua Bae va ctv
(2021) ctng cho thdy TKT c6 kha ndng lam
giam luong vi khuan C. perfringens va giam
ton thuong duong rudt & gia cAm bij nhiém vi
khudn nay. Mot nghién cttu khac vé b6 sung
TKT vao khau phan &n cua ga thit cho thay
TKT van ton tai trong hé tiéu hoa duong ruot
sau khi an va cd thé tc ché C. perfringens c6
trong manh trang (Lee va ctv, 2022). Nghién
ctu Kim va ctv (2014) cing cho két qua
twong tu, lugng C. perfringens 6 dan cd bd
sung TKT vao thttc an duoc ghi nhan giam
dang ké so v6i dan khong bo sung TKT.

4. KET LUAN

Két qua nghién cttu cho thay thit ga c6
thé dugc st dung dé€ lam ngudn phan lap
TKT dac hiéu cho vi khuan C. perfringens.
Thuc khudn thé PC1 phan lap duoc trong
nghién cttu nay c6 hoat pho rong va tinh 6n
dinh cao. B sung PC1 vao khau phan an ctua
ga lam giam dang ké (1,56-2,84log) luwong vi
khudn C. perfingens trong rudt ga ¢ 16 TN so
voilo BC.
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ANH HUONG CUA FORCERIS DEN SINH TRUONG, TIEU CHAY

VATY LE MAC CAU TRUNG CUA LON CON

Bui Thi To'Nga™ va Ha Xudn By

Ngay nhan ban thao bai bao: 08/3/2024 - Ngay nhan bai phan bién: 28/3/2024
Ngay bai bdo duoc chap nhan dang: 08/4/2024
TOM TAT

Nghién cttu duoc thuc hién nham danh gia anh huong cua Forceris dén kha nang sinh truong, ty
1¢ tiéu chay va nhiém cau trung 0 lon con giai doan tir so sinh dén 22 ngay tudi. Thi nghiém duoc thuc
hién tai 2 trang trai chan nudi lon quy m6 cong nghiép & mién Béc Viét Nam trong thoi gian tir 02/2023
dén 11/2023 Tong s6 2.838 lon con tie so sinh dén 22 ngay tudi duwoc chia ngau nhién vé 16 ddi ching
(BC) va 16 thi nghiém véi liéu tiém 1.5ml chita 45mg toltrazuril + 532 Smg gleptoferron (200mg sat iy
trén ca thé (Forceris®). Két qua nghién ctru cho thay, tang khoi luong cua lon con giai doan 3-22 ngay
tudi 6 16 TN (236,96 g/ngay) cao hon (P<0,01) so véi BC (217,13 g/ngay) Ham luwong Hb ctia 16 TN
(102,58 g/1) cao hon (P<0,01) so véi 10 DC (9543 g/L). Ty lé tiéu chay 016 TN (1 53%) thap hon so v6i 16
bC (2, 61%) (P<0, 001) Ty 1& nhiém cau trung & 16 TN (10,53%) thap hon so véi 16 DC (26, 32%) St dung
Forceris ¢6 thé cai thién duoc kha ndng sinh truong, ham luong Hb trong méau va lam giam ty 1¢ tiéu
chay, ty 1é nhiém ciu trung ¢ lon con.

Tw khoa: Cau tring, sinh trieong, tiéu chdy, lon con.
ABSTRACT

Effects of Forceris® on growth, diarrhea and coccidiosis (Cystoisopora suis) of piglets

This study was caried out to evaluate the effects of Forceris on growth performance, diarrhea rate,
and coccidiosis in piglets from birth to 22 days of age. The experiment was carried out at 02
commercial pig farms in the Northern of Vietnam in the period of Feb 2023 to Nov 2023. A total of
2,838 D(LxY) piglets at age from birth to 22 days of age were randomly allocated to the control (DC)
and treatment (TN) groups a fixed dose of 45mg toltrazuril + 532.8mg gleptoferron (200mg iron) i.m.
per piglet (Forceris®). The results showed that, the ADG of piglets from 3 to 22 days of age in Forceris
was higher than that in PC (P<0.01). Hemoglobin content in the blood in the treatment was higher than
that in DC (P<0.01). The diarrhea rate of piglets in the treatment was lower (P<0.001) than that in DC.
The coccidiosis (Cystoisopora suis) of piglets in DC was higher (P<0,001) than that in TN. These results
suggest that Forceris helps prevent post-weaning diarrhea, coccidiosis and improve ADG in piglets.
Increasing body weight, hemoglobin at weaning also reduces the diarrhea rate and coccidiosis.

Keywords: Coccidiosis, growth performance, diarrhea, piglets.

1. BAT VAN DE:

Bénh cau trung ¢ lon do Cystoisospora suis

nhan chinh dan dén tiéu chay va suy dinh
duwong ¢ lon con (Mundt va ctv, 2005). Lon

(hay con goi la Isospora suis) gay ra la nguyén

'Hoc vién Nong nghiép Viét Nam

*Tac gia lién hé: TS. Bui Thi Té Nga, Khoa Thu y, Hoc vién
Noéng nghiép Viéet Nam. BDT: 0912425875; Email:
bttnga@vnua.edu.vn

mac bénh thuong c6 phan long mau vang,
giam tang khoi luong (TKL) hodc sut can va
xay ra thuong xuyén & do tudi 7-11 ngay tudi
(NT) (Lindsay va ctv, 1985). Mdc du ty 1é mic
bénh cao nhung ty 1& t& vong thap do bénh
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cau trung thuong lién quan dén viéc giam KL
cai stta (CS) (Lindsay va ctv, 1985) nén gay ra
thiét hai kinh t& dang ké cho nguoi chan nudi
(Scala va ctv, 2009; Kreiner va ctv, 2011). Viéc
khtr trung hiéu qua va t6i vu hda trong quan
ly d€ tranh lay truyén bénh cau trung gitra cac
ltta dé va chudng nuoi la quan trong d€ kiém
soat va phong bénh cau trung ¢ lon con.

Ngoai viéc diéu tri cau trung, mot sd

bién phap can thiép lién quan dén quan ly
trang trai va bao vé sttc khoe cho dan lon
nhu tiém phong Mycoplasma hyopneumoniae
(Maes va ctv, 2007) va thién thuwong xuyén
duoc tién hanh trong nhiing tuan dau tién
ctia lon con. B8 sung sat qua duong tiém bap
cting la mot cach lam phd bién (Bhattarai va
Nielsen, 2015a) trong giai doan nay dé€ kich
thich lon con sinh truong nhanh, boi vi khi
thiéu sat sé dan dén thiéu mau (Bhattarai va
Nielsen, 2015b). T4t ca cac bién phap can
thiép trén déu can thao tac 1én dong vat tix do6
lam ting stress va anh huwong dén su phat
trién binh thuong cta lon. Vi vay, viéc xtt ly
dé€ ap dung cac hop chat tri liéu c6 nhiéu tac
dung cling ltic 1a cAn thiét nhu: b sung sat

va diéu tri bang thudc choéng ciu trung c6 thé
lam giam cang thang cho lon con. Mot s&

nghién cttu da chimg minh sy phu hop cua
viéc diéu tri bf?mg toltrazuril d€ trdnh bénh va
ton that san xudt do bénh cau trung gay ra.
Diéu trj bang Toltrazuril khong chi lam giam
mitc d va thoi gian bai tiét noan nang cau
trung ma con lam gidam nguy co tiéu chay
(Mundt va ctv, 2006) va cé thé lam giam nhu
cau diéu tri bang khang sinh (Driesen va ctv,
1995). Hon nira, lon con dwoc diéu tri bc:?mg
toltrazuril ¢ kha nang chuyén doi thirc an tot
hon va cai thién dwoc KL co thé sau CS va

hiéu qua kinh t& chan nudi (Maes va ctv, 2007).

Hién nay, san pham két hop dang tiém
dau tién, Forceris® (30mg toltrazuril/ml;
133,4mg sit/ml duwdéi dang gleptoferron-
CEVA) da dugc phat trién dé€ kiém soat bénh
cau trung ¢ lon con va ngan ngtra bénh thiéu
méu do thiéu sat. San phdm nay dugc dung
cho lgn con tir ngay dau tién dén ngay thi ba
sau khi sinh (24-96h sau khi sinh) bang mot

miii tiém bap duy nhat véi liéu cd dinh
1,5 ml/con twong ting véi 45mg toltrazuril va
200mg sdt. Hiéu qua cua Forceris® da duoc
cong nhan khi so sanh v4i san pham tham
chiéu 1a toltrazuril - st dung bang duong
udng (Baycox® 5% - Bayer Animal Health)
bdi Joachim va ctv (2018). Két qua nay chi thu
duoc trong mo hinh 1ay nhiém tht nghiém,
dwoc mo ta boi Mundt va ctv (2006), tuy
nhién can phai nghién ctu va thk nghiém
trén dién rong.

Nghién cttu nay dwoc thuc hién nham
danh gia hiéu qua cta Forceris® d6i voi kha
nang sinh trueong (KNST), ty 1 tiéu chay va
bénh cau trung ¢ lon con tai mot s6 trang trai
quy m6 cong nghiép phia Bac Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng, dia diém va thoi gian

Tong s6 2.838 lon con D(LxY) sinh ra ti
208 lon nai Fi(LxY) dwoc st dung cho thi
nghiém (TN) tai 2 trang trai chan nudi lon
quy md cong nghiép & mién Bac Viét Nam
trong thoi gian t&r 02/2023 dén 11/2023 d€
dénh gia anh huong cta ché phdm Forceris
tle SS dén CS (22 ngay tudi): (1) KNST, (2)
Ham Iwrong Hemoglobin (Hb) trong mau, (3)
Ty 1é tiéu chdy va (4) ty 1& mac bénh cau
trung. Thudc Forceris sit dung trong nghién
ctu nay do Cong ty Ceva cung cap dang
huyén dich chita 30mg toltrazuril/ml;
gleptoferron 3552mg (133,4mg sat IIT)/ml +
st dung vdi liéu tiém 1,5 ml/ca thé.
2.2. Phuwong phap
2.2.1. Bé'tri thi nghiém

Thi nghiém dugc bd tri theo md hinh
mot yéu t6 khéi ngau nhién day du, trong d6
yéu t6 TN la b6 sung thudc Forceris va khoi
1a Itta @é. Lon TN duoc chia ngau nhién vé 16
do6i chung (BC) va TN vdéi liéu tiém 1.5ml
chira 45mg toltrazuril + 532.8mg gleptoferron
(200mg sit III) trén c4 thé (Forceris®), trong
do 1.411 lon con duoc sinh ra tir 104 lon nai
duoc bo tri vé 16 tiém ché pham Forceris va
1.427 lon con dwoc sinh ra tir 104 lon nai
dwoc bo tri vé 160 DC.
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2.2.2. Thitc an va chdm séc nudi duong

Thttc &n cho lon con tir tap an dén CS (22
ngay tudi) c6 thanh phan dinh dudng: CP
(min 20%), lysin (min 1,2%), Methionine +
Cystine (min 0,7%), Ca (0,4-1%), P (0,4-0,8%),
Xo tho (max 3%), ME (min 3.350 kcal/kg).
Lon con duoc cho an 3 lan/ngay trong giai
doan tap an va 2 lan/ngay tir 7NT dén 22NT.
Lon duoc tap an tit ngay thit 5 sau khi sinh.
2.2.3. Chi tiéu va phuong phdp theo doi
a. Khoi lwong

Khoi lwong cua ting 6 dé duoc can tai
thoi diém SS, 3NT, CS 22 NT béng can dién
tte. Khoi luwong caa ting ca thé duoc xac dinh
bang trung binh ctia ca 6. TKL dugc xac dinh
dua trén KL dau ky, KL cudi ky va thoi gian
ctia cac giai doan: SS-CS va 3-22NT. Cac chi
tieu theo doi: KLSS, KL3NT, TKLSS-22NT,
KL22NT va TKL3-22NT.

b. Tiéu chay

Tiéu chay cua lon con theo me va 3-22NT
dwoc quan sat hang ngay vao luc 9 va 15 gio.
Lon con duoc kiém tra ting ca thé trong thoi
gian TN. Tinh trang tiéu chay cta tirng lon
con duoc danh gia theo phuong phap cta
Thomas va ctv (2021) dua trén thang diém,
bao gom DO = binh thuong - dong vat khoe
manh, D1 = ¢6 biéu hién tiéu chay - phan
mém, D2 = tiéu chay rd rét - phan long. Dong
vat c6 diém D1 va D2 duoc coi la tiéu chay.
Ty 1é tiéu chdy duoc tinh toan dwa trén
phuong phap cua Yu va ctv (2020). Ty 1é tiéu
chay (%) = (Zlon con bi tiéu chay /) lon con
theo d6i) x 100.

c. Ciu trung

Mau phan dwoc thu thap titng cum doc
theo day chudng, 18y bao quat khap chudng,
dam bao tinh ngau nhién. Mau dwoc ky hiéu,
ghi r6 thong tin, duoc bao quan ¢ nhiét do 4-
10°C va chuyén vé phong TN Bénh ly-Khoa
Thu y-Hoc vién Nong nghiép Viét Nam dé
xét nghiém trong 2-3 ngay. Mau phan dugc
xét nghiém bang phuong phap phu ndi véi
dung dich mudi NaCl bdo hoa. Tim noan
nang cau trung duwdi kinh hién vi c6 do
phéng dai 100 1an. Nhitng mau c¢6 noan nang

cdu trung dwoc danh gia 1a cé nhiém cau
trung, nguoc lai la khong nhiém cau trung.
Ty 1& nhiém cau trung (%) = (Xlon con bi
nhiém cau trung/} lon con theo doi) x 100.
2.3. Xtx ly s6 liéu

S§ lieu dugc xtt ly bang phan mém
R4.2.2 (Team, 2022) tai BO moén Di truyén-
Giong vat nudi, Khoa Chan nudi-Hoc vién
Nong nghiép Viét Nam. Cac tham s6 thong
ké md ta ctia cac chi tiéu nghién ctru gom:
Dung lugng mau (n), trung binh (Mean), d6
léch chuan (SD). So sanh cap gitra cac gid tri
trung binh bang phuong phép Tukey. Phép
the x> duoc st dung dé so sanh ty lé tiéu
chay va nhiém ciu trung gitta cac 16. Anh
hudng ctia thuSc Forceris dén cac chi tiéu
sinh treong cua lon con duoc phan tich theo
mo hinh: Yi = p + CTi + Lj + Fit &y, trong do: Yij
= chi tiéu nghién citu, p = trung binh chung, CTi
= anh hwong cua thudc i, Lj = anh hwong ciia liva
dé thir j, Fx = dnh hwong cua trai thit k va &j = sai
s0'ngau nhién.

3. KET QUA VA THAO LUAN

3.1. Sinh trudng cta lon tir so sinh dén 22
ngay tudi

Kha nang sinh truéng cta lon con trong
giai doan SS-22NT duoc trinh bay ¢ bang 1
cho thdy, KLSS va KL3NT khong c6 sy khac
biét gitra 10 tiém Forceris va DC (P>0,05). Tuy
nhién, dén 22NT da duoc cai thién ¢ 16 tiém
(6,34kg) so voi DBC (5,91kg). Su khac biét ¢ chi
tiéu nay gitta 2 16 c6 y nghia thong ké
(P<0,01). TKLSS-22NT c6 su sai khac gitra cac
16 (P<0,01) va TKL3-22NT c¢ su sai khac gitta
cac 16 (P<0,01), dat 236,96 g/ngay o 16 tiém
Forceris cao hon so véi DC (217,13 g/ngay).
Nhu vay, viéc st dung thudc Forceris ¢ mtc
1,5 ml/ca thé c6 thé cai thién dwoc KL22NT
va TKL SS-CS.

Két qua nghién cttu nay twong tu vdi
cong bo ctia Joachim va ctv (2018), khi st
dung ché& pham Forceris cho lon con giai
doan 8-15NT c6 thé cai thién dwoc KL
(1.976,9g) so voi DC (9758g);, cua
Pearodwong va Tummaruk (2022) khi st
dung sdt va toltrazuril cho lon con theo me 0-
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7NT da cai thién dwgc TKL (177,8 g/ngay) so
véi DC (160,3 g/ngay). Két qua cong bd cua
Mundt va ctv (2006) cting cho thdy, khi lon bi
nhiém cau trung KL lic 28NT dat 6,82kg
thap hon so voi DC (8,94kg). Két qua cong bd
cua Maes va ctv (2007) cho thay TKL SS-CS23
NT 6 nhém cho udng Toltrazuril (260 g/ngay)
cao hon (P=0,003) so vdi DPC (235 g/ngay).
Bang 1. Kha nang sinh treong caa lon D(LxY)

(g/ngay)
. Forceris bC
Chi tiéu P
n MeantSD n  Mean+tSD
KLSS, kg 104 1,31+0,04 104 1,31x0,03 0,694
KL3NT, kg 100 1,84+024 100 1,79+0,25 0,111
KL22NT, kg 100 6,342£1,13 100 5,91°+0,96 0,001

TKLSS-22NT 100 228,762+51,01
TKL3-22NT 100 236,962+61,72

100 209,85+43,85 0,002
100 217,13P+53,21 0,004

Ghi chii: Cdc gid tri trung binh trén cung hang mang chir
cdi khdc nhau, sai khdc cé y nghia thong ké (P<0,01)
3.2. Nong d6 Hemoglobin trong mau lon con

Két qua do Ilwong ham luong
Hemoglobin (Hb) trong mau cta lon 3NT va
tai thoi diém CS (22NT) dwgc trinh bay ¢
bang 2 cho thay lac 3NT nong d6 Hb trong
mau dat muc thap (<90 g/l), day la mikc cho
thay lon con dang bi thiéu mau do thiéu sat
va co su khac biét c6 y nghia thong ké gitra 16
TN va DBC (P<0,01). Tuy nhién, tai thoi diém
22NT, ham luong Hb ctua 16 TN dat 102,58 g/1
cao hon so véi BC (95,43 g/l). Sy khac biét
gitra hai 16 c6 y nghia thong ké (P<0,01). Diéu
nay cho thdy, thudc Forceris c6 thé cai thién
dwoc ham lwong Hb trong mau cta lon con
giai doan trudéc CS nham han ché su thiéu
mau do thiéu sat.

Bang 2. Nong dé Hb (g/1) trong méau lon (Mean+SD)

Chi tiéu Forceris (n=100) BPC (n=100) P-value
3NT 82,79°+15,17  88,30°+15,61 0,009
22NT 102,582+17,88  95,43+17,77 0,005

Két qua cong bd ctia Nguyén Van Non
(2023) cho thay, lon con bi thiéu mau do thiéu
sat (IDA) tai thoi diém CS chiém ty 1é tuong
ddi cao (18,2%), thiéu mau can lam sang chiém
38,2%. Két qua cong bd ctia Perri va ctv (2016)
trén tong so lon khao sat 1.059 con tir 20 trai
lon nuoi cong nghiép tai Canada ciing cho két

qua tuong tu: lon con khi CS c6 ty 1¢ IDA 35%.
Bén canh d¢, viéc st dung ZnO ham luong
cao hon 2.000ppm trong khdu phan nham
kiém soat tiéu chay cua lon con CS c6 thé lam
can tré sie hap thu sat, gay thiéu méau trén lon
sau CS (Perri va ctv, 2016). Kha nang TKL cua
lon con SS-CS bi giam khi lon con bi thiéu
mau do thiéu sit (Bhattarai va Nielsen,
2015b,a; Perri va ctv, 2016). Két qua cong bd
cua Kubik va ctv (2015) cling cho thdy lon con
o6 thé bi giam 0,68-0,81kg lac CS khi bi thiéu
méu do thiéu st.
3.3. Tiéu chay cua lgn con

Ty 1€ tiéu chay cua lon & cac giai doan
SS-3NT va 4-22NT duoc trinh bay ¢ bang 3
cho thay SS-3NT, ty 1é tiéu chay c6 su sai
khac gitta TN va DC (P<0,05) va 4-22NT, ty l¢
tiéu chay 616 TN (1,53%) giam 0,58 1an so voi
16 BC (2,61%) véi (P<0,001). Biéu nay cho
thdy viéc tiém thudc Forceris voi liéu 1,5
ml/ca thé lam giam ty 1¢ tiéu chay ¢ lon con.

Bang 3. Ty 1¢ tiéu chay cta lgn con D(LxY)

C()ng SS-3NT 4-22NT
thiee 1 0 ORM95%CI 1 0 OR(95%CI)
. n 39 4.181 1,98 397 25.538 0,58
Forceris
% 0,92299,08 (1,15-3,40) 1,53 98,47 (0,51-0,66)
DC n 20 4.251 677 25.308
% 0,47° 99,53 2,612 97,39
P 0,011 <0,001

Ghi chii: 0: khong tiéu chady, 1: ¢ tiéu chdy; OR: ty sudt
chénh, 95%CI: khodng tin cdy ctia ty sudt chénh.
Pearodwong va Tummaruk (2022) cho

biét, lon con duwgc b sung sit va Toltrazuril
véi liéu twong tng 228 va 50mg da han ché’
duoc tiéu chay (0%) so véi DC st dung sét
dextran tiém bap va Toltrazuril véi liéu
teong tng 200 va 20 mg/kg (5,0%). Joachim
va ctv (2018) cho biét lon con duoc tiém ché’
pham Forceris c6 ty 1€ tiéu chay (15,4%) thap
hon so v6i BC (100%). Trong cac nghién cttu
trude day, tiéu chay do cau trung thuong xay
ra 0 lon con theo me 5-14NT (Streyl va ctv,
2015; Joachim va ctv, 2018). Khi tiéu chay xay
ra, mot sO lwgng 16n oocyes c6 thé thai qua
phén trong 5-16 ngay. Bénh cau trung ¢ lon
con do Cystoisospora suis gay ra da duwoc xac
dinh 1a nguyén nhan phd bién nhat gay tiéu
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chay ¢ lon con (Driesen va ctv, 1995; Streyl va
ctv, 2015). Lon con nhiém ciu trung c6 ty 1é
tiéu chdy cao hon 4 1an so véi khong nhiém
(Aliaga-Leyton va ctv, 2011). Vi vay, d€ han
ché hodc loai bo bénh cau trung 6 lon con
theo me, giai phap t6i wu phac d6 diéu tri
toltrazuril nén duwoc thuc hién. O mot sO Iira,
diéu tri 1ap di 1ap lai bf?mg toltrazuril dwoc
khuyén khich. Két qua nghién cttu nay chi ra
rang st dung Forceris c6 thé kiém soat hiéu
qua ty lé tiéu chay o lon con theo me. Ty l¢
mac tiéu chay thap & nhém st dung Forceris
da dan dén ty 1& lon con chét trude CS thap
hon va KNST cao hon so véi DC.
3.4. C4u trung ¢ lgn con

Ty 1& nhiém cau trung cua lon con giai
doan 4-22NT duoc trinh bay ¢ bang 4 cho
thay, ¢ 16 TN (10,53%) thap hon 0,33 lan so
voi DC (26,32%). Su sai khac rat ro rét
(P<0,001). Nhu vay, viéc tiém thudc Forceris
véi liéu 1,5 ml/ca thé c6 thé lam giam ty 1&
nhiém cau trtng & lon con 4-22NT.

Bang 4. Ty 1é nhiém cAu tring cta lgn 3-22NT

i ) Ty 1& nhiém
Cong thirc
1 0 OR (95%CID)
. ) n 48 408 0,33
orceris
% 1053 8947 (023-047) _ o
e n 120 336 '
% 26,32¢ 73,68

Két qua nghién cttu nay c6 xu hudng
twong tw voi cong bd ctia Joachim va ctv
(2018): lon con st dung ché pham Forecris
khong bi nhiém cau trung (0%) ma DC ty 1é
nhiém & mtc cao (90%).

4. KET LUAN

St dung thudc Forceris & muc 1,5 ml/ca
thé c6 thé cai thién duwoc KL22NT va TKL: cai
thién duoc ham lwong Hb trong mau cta lon
con treéc CS nhidm han ché sy thiéu mau do
thiéu sat ¢ lon con va lam giam ty 1 tiéu
chay, giam ty 1¢ nhiém ciu trung & lon con
giai doan cai stra.
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Nghién cieu dwgc thiee hign voi sw hd tro ciia
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ANH HUONG CUA SALBUTAMOL TRONG KHAU PHAN AN
PEN KHOI LUONG CO THE, BIEU HIEN LAM SANG, BIEN DOI
PAI THE VA VI THE TREN CHUOT THI NGHIEM

Bui Thi To'Nga™ va Ha Xudn B{!

Ngay nhan bai bao: 08/3/2024 - Ngay nhan bai phan bién: 28/3/2024
Ngay bai bdo duoc chap nhan dang: 08/4/2024
TOM TAT

Nghién cttu dugc thuee hién nham danh g1a anh huong cua b8 sung Salbutamol dén sinh truong,
biéu hién 1am sang, bién d6i dai thé, vi thé & md ctia chudt thi nghlem Thi nghiém duwoc thic hién tai
Hoc vién Nong nghiép Viét Nam tir 5/2023 den 12/2023 Tong s6 16 chudt nhat trang 5 tudn tudi (4
chuot/ Cong thite thi nghiém) duoc bd tri vé 4 Cong thite thi nghiém c6 b8 sung SAL goém: (1) Khiu
phan co so (Déi chung SALO), (2) Khdu phéan co s6 + Img SAL/kg thirc an (SAL1), (3) Khau phan co sé
+2 mg/kg thikc an (SAL2), (4) Khdu phan co s +3 mg/kg thitc an (SALP3) Thi nghiém dwoc thiec hién
trong 9 tudn véi thoi diém bat ddu lac chudt duoc 5 tuan tudi. Két qua thi nghlem cho thdy, tang mutc
b& sung SAL trong khau phén dn ¢ thé lam ting khéi luong co thé, ting mitc d6 nghiém trong cta cac
biéu lam sang, taing muic d) ton thwong vi thé chu yéu nhu su phi dai t€ bao co, viém phoi, sung huyét
mang ndo cta chuét thi nghiém. Viéc b8 sung SAL trong khiu phan an co thé gay ra anh huong nguy
hai d6i véi san xuat chan nudi va stec khoé con nguoi.

Tw khoa: Chudt, khoi lugng co thé, biéu hién 1dm sang, Salbutamol.

ABSTRACT

Effects of Salbutamol supplementation in feed on the body weight, clinical signs,
gross and microscopic lesions of expermental mice

The objective of this study was to evaluate the effects of Salbutamol supplementation in feed on
the growth, clinical signs, gross and microscopic lesions of experimental mice. This study was
conducted at Vietnam National University of Agriculture from May 2023 to December 2023. A total of
16 experimental mice of 5 weeks of age were identified individually by the number and randomly
allocated to four treatments, including SALO (basal diet), SAL1 (basal diet with 1mg SAL/kg feed),
SAL2 (basal diet with 2mg SAL/kg feed), and SAL3 (basal diet with 3mg SAL/kg feed). The experiment
lasted for 9 weeks from 5 weeks of age. The results showed that: Supplementation of SAL in the diet
led to an increased body weight, clinical signs, gross and microscopic lesions of experimental mice.
These results suggest that the use of SAL could be harmful effects on livestock production.

Keywords: Body weight, mice, clinical signs, Salbutamol.

1. BAT VAN DE:
Nhing nam gan day, su phat trién
nhanh va manh mé ctia nganh chdn nudi

'Hoc vién Nong nghiép Viét Nam

*Téc gia lién hé: TS. Bui Thi T6' Nga, Khoa Thu y, Hoc vién
Nong nghiép Viét Nam. DT: 0912425875; Email:
bttnga@vnua.edu.vn

cung voi nhu cau cua nguoi tiéu dung ngay
cang cao d6i véi thit nhiéu nac da dan dén
viéc phai thac day nhanh qua trinh sinh
treong va tang ty 1€ nac doi véi vat nudi. Bén
canh cac tdc dong ky thuat lién quan dén di
truyén, giong, dinh dudng thic an, ky thuat
chan nuoi, nhiéu cong ty, doanh nghiép san
xudt thttc dn chan nudi, cling nhuw trai chan
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nudi da chon cach st dung cac chat kich
thich sinh trudng, chat tao nac, hormone bo
sung trong thic an cho vat nuéi. Dang ké
dén la cac chat kich thich sinh treong thudc
nhém B-agonists — day 1a cac dan xuat tong
hop cta catecholamine (adrenaline). Trong
danh muc cac hdéa chdt cdm st dung trong
chan nudi cua B6 Nong nghiép va Phat trién
ndng thon (2012), 7 hop chat thudc nhom

chat p2-agonist bao gom: Carbuterol,
Cimaterol, Clenbuterol, Fenoterol,
Ractopamine,  Salbutamol  (SAL) va

Terbutaline. Trong d6, Clenbuterol va
Sabutamol dugc xem la nguy hiém nhat va bi
cam st dung trong chdn nudi ¢ tat ca cac
nudc trén thé gioi.

SAL 1a thudc c6 tac dung gian khi quan
gip diéu tri cac bénh 1y ho hap do co that
duong dan khi nhu hen suyén, viém phé&
quan man tinh, bénh phdi tac nghén man
tinh. B6 sung SAL vao thic dn cua lon voi
ham lwong thap (2mg/kg) c6 tac dung kich
thich kha nang sinh trudng va nang suat than
thit. Lon dn thitec dan chita SAL c6 tang khoi
luong (ADG, g/ngay), nang suat than thit, ty
1é thit xé, dién tich co than cao hon va day
md lung, tiéu ton thiee an (FCR) thap hon so
v6i nhém d6i chitng (Marchant-Forde va ctv,
2012, Nguyén Xuan Duong va ctv, 2017). SAL
ton du trong mo co, m6 md, than, gan va sau
7 ngay moéi hét ton du trong nudc tiéu
(Nguyén Xuan Duong va ctv, 2017). Wang va
ctv (2019) da chting minh SAL ton du va anh
hudng téi cau truc, hoat ddng chitc ndang cua
nhiéu t6 chirc, nhiéu co quan trong co thé
dong vat thi nghiém. SAL lam thay d6i ham
luong lipid trong mdu, bién déi cau triac phé
quan, lam mat can bang hé vi sinh vat duong
rudt va tac dong tiéu cuec toi hoat dong tiéu
hoa ¢ da day. SAL ton du 1au dai trong co thé
dong vat va khong bi phan huy boi qua trinh
ché& bién nén san pham thit lgn c6 chira SAL
6 thé anh huwong xau tdi stec khoé nguoi tiéu
dung. Do d6, can phai c6 cac nghién cttu xac
dinh co ché tac dong ctia SAL trén ban dong
vat va danh gia anh huwong ctua cac tac dong
dé & mure dd t€'bao. Da c6 mot s6 nghién ctu

xac dinh ham lwong cac chat thudéc nhom
chat p2-agonist nhu nghién ctu xac dinh
Salbutamol va Ractopamine trong mau thtic
&n chin nuo6i, mau thit lon bang phuong
phap dién di mao quan st dung detector do
dan khong tiép xtic (Poan Thi Tuoi va ctv,
2015) hay xay dung phuong phdp xac dinh
dong thoi Salbutamol, Ractopamine va
Clenbuterol trong thitc &n chan nuoi bang ki
thuat sic ky long siéu hiéu nang hai 1an khoi
phd (Nguyén Thi Ha va ctv, 2016). Tuy nhién,
cac nghién cttu trén méi chi ding lai ¢ viéc
xac dinh ham Iuwong SAL trong thttc dn, trong
cac mo 0 lon ma chwa danh gia dugc su bién
thién ctia toc d6 tang khoi luong co thé cua
dong vat thi nghiém khi b6 sung SAL trong
thoi gian dai hon 4 tudn. Nghién ctu nay
nham xac dinh anh huong ctia SAL bd sung
trong thitc an dén kha nang sinh trudng, biéu
hién lam sang, ton thuong dai thé, vi thé o
mot s§ co quan trong co thé chudt thi nghiém
cting nhu gép phan lam rd co ché tic dong
cua SAL 1én co thé dong vat, cung cap co so
khoa hoc cho viéc ban hanh cac quy dinh,
chinh sach quan 1y nhdm bao vé stic khoe
dong vat va con nguoi.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Thi nghiém duoc thyec hién tai Hoc vién
Nong nghiép Viét Nam tir thang 5/2023 dén
thdng 12/2023 trén 16 chudt nhat trang 5 tuan
tudi. SAL duoc st dung dudi dang vién nén
voi ham luong 4 mg/vién.
2.2. Phuong phap
2.2.1. B6'tri thi nghiém

Thi nghiém (TN) duoc b6 tri theo mo
hinh phép do lap lai (repeated measures),
trong d6 yéu t6 TN la muc b6 sung SAL va
khau phan co sé (KPCS) tai cac tuan 0, 2, 4, 6,
8 va 9. Tong 58 16 chudt trang TN 5 tudn tudi
ddng déu vé khdi lugng (KL). Trong mdi thoi
diém, mdi chudt duoc phan ngau nhién vé
mot trong 4 cdng thiee TN (CT). Tong s6 4
chudbt/CT & 6 thoi diém dwoc bd tri vé 4 CT cod
bd sung SAL, gom: (1) KPCS (DC: SALO), (2)
KPCS + 1mg SAL/kg TA (SAL1), (3) KPCS +2
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mg/kg TA (SAL2), (4) KPCS + 3 mg/kg TA
(SAL3). Chudt dugc nuodi trong cac 16ng riéng
biét. Sau 6 tuan, muc bd sung SAL ting lén
gap doi twong ing véi cac mic bd sung 2, 4
va 6 mg/kg TA. Thirc an duoc st dung la cam
gao va cam ngd. Cho chudt an 2 1an/ngay,
can ting ca thé chudt bang can dién t& vao
budi sang trudc khi cho &n tai cac thoi diém
bét dau (tuan 0), 2, 4, 6, 8 va két thuc (9 tuan).
Quan sat, thu thap ghi chép cac biéu hién 1am
sang, bénh tich dai thé, vi thé cua chudt duoc
md kham.
2.2.2. Phuong phdp mo khdm

St dung phuong phap md kham tiéu
chuédn ctua Cuc Thu Y (Cuc Tha vy, 2010). Céc
ton thuong duoc chup anh, kiém tra chi tiét
vé dic tinh, cAu tric, mau sic, kich thudc
cling nhu danh gia tinh trang, mc do cta
ton thuong. Dong thoi tién hanh thu thap
mau bénh phdm gdm 7 co quan cta chuot
gom: co dui, tim, phoi, lach, ndo, than, gan va
c6 dinh trong formalin trung tinh 10% 24-48
gio d€ danh gia mo bénh hoc.
2.2.3. Phuong phdyp lam tiéu bdn vi thé

Tiéu ban mo6 hoc duoc lam theo quy
trinh ctia BO mon Bénh ly Thu y, Khoa Thu y,
Hoc vién Nong nghiép Viét Nam. Cac mau
mo sau khi ngam formalin trung tinh 10% 24-
48 gid, pha mau bang viéc cat thanh cac
miéng co kich thudc 1x0,5%0,3cm va dat trong
casset, tiép tuc c6 dinh mau trong formol cho
dén khi chuyén dtic. Mau bénh phdm sau khi
duoc chuyén qua hé thong con, xylen sé
duoc tam duc khoi paraffin va dac thanh
khuén. Cit mau mo6 véi d6 day 3-5um,
nhuém mau béng Hematoxylin-Eosin (HE)
va cac ton thuong vi thé duoc quan sat dwdi
kinh hién vi quang hoc.
2.3. Xt 1y s6 liéu

SG liéu dugc xt ly bang phan mém
R4.2.2 (Team, 2022) tai BO moén Di truyén —
Giong vat nudi, Khoa Chan nudi — Hoc vién
Nong nghiép Viét Nam. Cac tham s6 thong
ké md ta ctia cac chi tiéu nghién cttu gom:
Dung lwgng mau (n), trung binh binh
phuong nho nhat (LSM), sai sd chudn (SEM).

So sanh vé sinh trudng gitra cac 16 thi nghiém
bang phép thit Tukey. M6 hinh tuyén tinh
tong quat (GLM) véi cau lénh Im() cua phan
mém R4.2.2 duoc sit dung d€ phan tich anh
huong cua NT va thoi diém TN dén cac chi
tiéu vé sinh treong ctia chudt theo mo hinh
thong ké: yik = p + Ti + Mj(Ti) + Sk+ (T*S)i +
eik; Trong do: yix: Gid tri quan sat; u: Gid tri
trung bink; Tj: Anh hwéng cd dinh ciia nghiém
thite thir j* (j = 4: DC, SAL1, SAL2 vi SAL3);
MJ(T.): dnh hwéng ngdu nhién cia chudt thiv j &
nghigm thirc thit i; Sk: Anh hwong ciia thoi diém
thit k" (k = 6: 0, 2, 4, 6, 8 va 9); (T*S)i: Anh
huwéng twong tdc gitta nghiém thirc va thoi diém
thi nghiém; eip: Sai s ngau nhién.
3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia SAL trong khiu phan
an dén sinh trudng ciia chudt thi nghiém
Kha nang sinh treong ctia chudt duoc
trinh bay ¢ bang 1 va hinh 1 cho thay KL
chudt 6 su sai khac rat ro rét gitra cac NT
(P<0,0001): cao nhat ¢ SAL3 (43,10 5g) va
thap nhat o BC (26,70g). Khi taing muirc SAL
trong KP lam cho KL chudt ¢6 xu hudng tang
lén (Hinh 1). Nhu vay, tang mtc SAL trong
KP an da lam tang KL chuot.
Bang 1. Mtc SAL trong KP dén sinh truéng (n=4)

SALO0O SAL1 SAL2 SAL3 SEM
Chung -

26,704 37,60 41,40° 43,100 0,14
Tuan 0 24,50' 24,80" 24,000 24,60' 0,34
Tuén 2 25,608 37,100 41,408 42,70% 0,34
Tuén 4 25,708 38,10 42,80% 43,70¢ 0,34
Tuan 6* 27,10k  38,60" 44,40¢ 45,804 0,34
Tuan 8 28,20  43,80° 48,80 52,500 0,34
Tudn 9* 29,301 4340f 47,20 4920° 0,34

Cic gid tri LSM mang chir cdi khdc nhau, sai khdc cé
y nghia thong ké (P<0,0001); *: liéu SAL gdp doi so vdi
truede do.

Két qua nay tuong dong voi cac cong bo
cia mot sO tac gia: Marchant-Forde va ctv
(2012); Nguyén Xuan Duong va ctv (2017)
déu ghi nhan su tang KL d6t bién va bung no
cac t6 chuc co khi bd sung SAL vao KP an
cua dong vat vdi lieu 2mg/kg TA trong 2-4
tuan TN. Trong co thé ddng vat, SAL lién két
véi cac thu thé beta-2 adrenergic ¢6 ¢ trong
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nhiéu md va nd sé kich hoat moét loat cac
phan ting dan dén tang cwong qua trinh sinh
tong hop protein va tang phan giai lipid, do
do lam tang ty 1é co va giam ty l¢ mo
(Marchant-Forde va ctv, 2012). Tuy nhién, cac
nghién ctu nay chwa danh gid duoc su bién
thién cua toc do tang KL cua dong vat TN khi
bd sung SAL trong thoi gian dai hon 4 tuan.

60

”
=

5 40

o

2~ 20 y=-2.3x2+16.8x+12.45
5 &0~ ’ -

=1 ; R2=0.9923

= 0

=

G 0 1 2 3

Miic bo sung SAL (mg/kg thitc an)

Hinh 1. M&i lién hé giita SAL KP dén KL chuot

3.2. Anh huéng ctia SAL trong khiu phan
in dén bi€u hién 14m sang chu yéu cua
chuot

Céc biéu hién lam sang ctaa chudt duoc
theo doi, ghi chép hang ngay va két qua dwoc
tong hop 6 bang 2 cho thay, tat ca chudt ¢ cac
16 SAL1, SAL2 va SAL3 déu c6 biéu hién bat
thuong, cu thé: cac co vung dui, vung mong
nod to, 16ng xo xac, con vat uéng nhiéu nudc,
luoi van dong va co triéu ching than kinh.
Mtic d0 nang nhe cua cac triéu ching nay

khéc nhau 6 cac nhom chudt an bd sung SAL
ham lwong khac nhau. Ham luong SAL bo
sung cang cao thi cac biéu hién lam sang
cang nghiém trong. Triéu ching luwoi van
ddéng va than kinh chi quan séat thay ¢ nhitng
chudt an bod sung SAL véi ham lugng tir 2
mg/kg TA tro 1én. Chuot & SAL3 (3mg/kg) co
triéu ching than kinh rd nhat, chudt ngu
nhiéu, co nd nhanh, nhay cam véi tac dong
bén ngoai, hoang loan, so sét va cin néu bi
kich thich. Ttr tudn th& 7, chudt cé hién
twong giam can, than kinh e ché (ndm 1 chd,
kém phan xa), cac biéu hién nay cling rd nhat
0 SAL3. Chuot ¢ 16 DPC khong cd cac biéu
hién lam sang néu trén. Nhu vay, tdng mitc
SAL trong KP an c6 thé lam ting mtc do
nghiém trong ctia cac biéu lam sang ¢ chuot.

Marchant-Forde va ctv (2012) cho rang,
dong vat an b6 sung SAL trén 4 tudn sé lam
téng nguy co mac bénh ly tim mach do SAL
c6 thé lam giam tong s6 phan tk chong oxy
hoéa trong mau. Cac bi€u hién giam van dong
hay r6i loan than kinh (ngoay bung, cin duoi)
cling da dwoc mod ta ¢ cac nghién cttu truede
day. Tuy nhién, cac dau hiéu than kinh dwoc
ghi nhén la triéu chiing nhe néu b6 sung SAL
trong khoang thoi gian dwdi 4 tuan
(O'donnell, 1993; Marchant-Forde va ctv,
2008,2012).

Bang 2. Anh hwéng cia SAL KP dén biéu hién 1am sang chti yéu cta chudt

Triéu chitng 1am sang

Mitc d6 biéu hién

SALO SAL1 SAL2 SAL3
Long xo xac, nd co, udng nhiéu nudce - + +++ o+
N&m mot chd, ludi van dong - - ot T+
Than kinh ] ) . .

Ghi chii: (-) khong biéu hién; (+) Nhe; (++) Trung binh; (+++) Nghiém trong

3.3. Anh huéng ctia SAL trong KP in dén
ton thuong dai thé chu yéu ctia chudt

Tién hanh md khdm chudt TN sau 9 tuan
cho dn b6 sung SAL d€ xac dinh cac tén
thuong & cac co quan trong co thé dong vat
TN. Két qua trinh bay ¢ bang 3 cho thay, bién
dodi rd nhat o cac chudt dn bo sung SAL la hé
thong co, cac co déu phat trién to hon mtc
binh thwong dac biét co dui, co moéng. Cau
tric co nhao, d6 dan hoi kém, t6 chttc mo &

ké co tiéu bién, mau td chitc co d4m hon so
v6i 16 d6i ching (Hinh 2A). Két qua nay phu
hop véi nghién ctru caa Nguyén Xuan
Duong va ctv (2017): mau sac thit nac than va
thit nac mong cta lon an thiec an ¢ bd sung
SAL dam hon so véi ddi ching va co ché' cua
hién tuwgng nay chua duoc lam rd. Céc ton
thuong khéac bao gom: viém phoi, than, lach
va gan sung nhe, ndo sung huyét. Cac bénh
tich nay khong xudt hién ¢ chudt doi ching
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va chudt dn b6 sung SAL ham luong thap
(SAL1). Ngoai ra, hién tuong sung huyét nao
chi xay ra ¢ chut an SAL liéu cao (SAL2 va
SAL3), dan dén chudt c6 cac biéu hién hung
phan, qua man cam va tc ché than kinh.
Bénh tich dai thé ctia chudt an SAL khong

dién hinh va khé phat hién. Trong thuc t&

chan nuoi, lon thuong duoc bd sung SAL 2
tuan trudce khi xuat ban dé€ tang trong nhanh
va tang nac. Do d6, vao thoi diém nay, bénh
tich dai thé ¢ lon an SAL c6 thé khéng biéu
hién r6 rang, gay kho khan cho l’lgu’Ol tiéu

dung trong viéc phan biét thit an toan va thit
lon da st dung SAL.
Bang 3. Anh hwéng SAL KP dén ton thuong dai thé

Hé co Mikc d§ ton thueong
; Biéu hién ton thuong

quan SALO SAL1 SAL2 SAL3
Co Loén nhanh, kém dan hoi - - o
Ho6 hap Phéi viém - - ++ o+
Tiéuhdéa Gan sung, nhat mau - - + ++
Lympho Lach sung - - - +
Thankinh ~ Nao sung huyét - - +
Tiét niéu Thén sung - - ++ o+

()khong biéu hién; (+) Nhe; (++) Trung binh; (+++) Ning

Hinh 2. Bénh tich dai thé€ cia chuot an thu’c an co chira Salbutamol

Ghi chil: A: co bip dui chudt 16 TN né to, ddm mau hon DC. B: phéi viém, xudt huyét; C: thin sung, dgm maw; D:
qan swng nhe, nhat mau hon cia chudt ¢ 16 SALO so véi TN. E: ndo va F: lich khong ghi nhin cé bénh tich dai thé’

3.4. Anh hudng ctia SAL trong khau phan an den ton thu’ong vi thé cha yeu cua chuot

rw—.vA N

Hinh 3. T6n thuong vi thé & cac co quan ctia chudt in thitc dn ¢ chira Salbutamol

Ghi chii: A, B, C, D: Co, phéi, gan, nio cua chudt ¢ BC; E, F, G, H: Co, phdi, gan, ndo ciia chudt ¢ 16 TN
(Nhuém HE)
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Két qua xac dinh anh hwong cua SAL
trong khau phan an dén ton thuong vi thé
chu yéu ctua chudt thi nghiém dwoc thé hién
0 hinh 3 cho thdy, trong s6 7 co quan tw 12
chudt TN duwgc thu thap, x ly va lam tiéu
ban vi thé dé quan sat dwdi kinh hién vi
quang hoc, SAL gay ra ton thuong vi thé o
nhiéu co quan ctia chudt, dac biét 1a mé co,
tim, gan, phoi, than, lach va ndo. Cu thé, cac
t& bao co va co tim phi dai, bao tuwong bat
mau Eosin nhat, nhan bién dang dai va manh
(Hinh 3E). Phéi sung huyét ndng, c6 xuat
huyét, viém phdi va tham nhiém t& bao viém
0 trong long cidc phé nang (Hinh 3F). Gan
sung huyét, cc té'bao gan ¢ vung trung tam
tiéu thuy bi thodi héa nghiém trong (Hinh
3G), cdu truc ti€u thuy gan bi phd v, khong
con nhin thdy hinh thai be Remak; nhan t&
bao gan truong phong; bao twong bat mau
nhat. Mang nao sung huyét (Hinh 3H), lach
xudt huyét vung tay do, than sung huyét.
Nhu vay, SAL anh huong dén hau hét cac hé
thong co quan cta chudt thi nghiém. Két qua
nay hoan toan phu hop véi két luan cua
Wang va ctv (2019), SAL ton du va gay ton
hai dén cau trtc va chirc ndng cua nhiéu co
quan trong co thé dong vat.

4. KET LUAN

Tang mtutc b6 sung SAL trong khau phan
an c6 thé lam tang khoi lugng co thé, tang
muc dd nghiém trong cta cac biéu 1am sang,
tang muc do ton thuong vi thé chu yéu nhu
s phi dai té bao co, viém phoi, sung huyét
mang ndo. Can c6 thém nhiéu nghién ctu dé
lam r6 co ché tac dong cua SAL va anh
huong lau dai cta viéc sit dung chat nay doi
voi sttc khoe vat nudi cling nhw tadc dong
khong mong mudn ddi véi stic khoé nguoi
tiéu dung.
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ANH HUONG CUA CAC MUC PO BO SUNG VI KHUAN
PSEUDOMONAS PUTIDA TRONG VIEC U BA CA PHE LEN

THANH PHAN DUONG CHAT, KHA NANG SINH KHi

TRONG DIEU KIEN IN VITRO
Ngb6 Thi Minh Swong" va Phan Vin Man?
Ngay nhan ban thao bai bao: 18/3/2024 - Ngay nhan bai phan bién: 08/4/2024
Ngay bai bdo duoc chap nhan dang: 18/4/2024
TOM TAT

Thi nghiém duoc tién hanh trén ba ca phé Robusta duwge 0t v6i 6 mic d6 bd sung vi khuan
Pseudomonas Putida (0,1, 2, 3, 4 va 5%) va ldp lai 3 lan trong di€u kién yém khi thoi gian 7 ngay. Két
qua cho thdy viéc bd sung vi khuan Pseudomonas Putida cang cao thi anh huong tich cye 1én viée gidm
ham lwong chat xo NDF, ADF va lam ting ham luong CP (P<0,01). Ham luong caffein cling giam theo
mtutc d6 bo sung vi khuan Pseudomonas Putida (P=0,03). Gia tri khang goc tuw do DPPH trong dich da co
khong khéc biét v€ mat thong ké (P>0,01). Tuy nhién, gid tri sinh khi da ¢ & thoi diém 24h khéng bi
anh huong bai viéc bd sung vi khudn. Cac két qua vé gia tri pH dich da c6 mang tinh axit, thé tich khi
sinh ra va ty 1é ti€u héa chat hitu co kém. Diéu nay c6 thé do ham luong caffein trong ba t ca phé van
con gay tac déng xdu cho vi khuén da co. Can nghién cttu cac mirc d6 bd sung vi khuan Pseudomonas
Putida cao hon trong viéc t1 ba ca phé Robusta.

Tt khéa: Pseudomonas Putida, Robusta, bd ca phé, sinh khi.
ABSTRACT

Effect of levels of Pseudomonas Putida bacteria in increasing Robusta coffee grounds on
nutritional composition and gas generation capacity under in vitro conditons

The experiment was conducted on Robusta coffee grounds incubated with 6 levels of Pseudomonas
Putida bacteria supplementation (0, 1, 2, 3, 4 and 5%) and repeated 3 times per treatment under
anaerobic conditions in 7 days. The results showed that the higher the amount of Pseudomonas Putida
bacteria supplemented, the more positive effects it had on reducing NDF and ADF fiber content and
increasing CP content (P<0.01). Caffeine content also decreased with the level of Pseudomonas Putida
supplementation (P=0.03). DPPH free radical resistance values in rumen fluid were not statistically
different (P>0.01). However, the ruminal gas production value at 24hrs was not affected by bacterial
supplementation. The results were acidic ruminal fluid pH value, gas production volume and poor
organic chemical digestion rate. This may be because the caffeine content in coffee grounds still has a
negative impact on rumen bacteria. It is necessary to research higher levels of Pseudomonas Putida
bacteria in composting coffee grounds.

Keywords: Pseudomonas Putida, Robusta, Coffee bean ground, gas production.

1. DAT VAN DE melanoidin (Borrelli va ctv, 2004), m6t chat

A . ~ ., khéang vi sinh vat c6 kha nang chong oxy hoa

Ba ca phé sau qua trinh pha ché thic 2 A \ ~

Ar \ A . va cac goc tu do (Wang va ctv, 2011). Ba ca
uong la ngudon giau xo  cellulose,

phé néu khong duoc xtr ly la mot ngudn gay
6 nhiém dat (Mussatto va ctv, 2011). Viéc st
dung ba ca phé lam thttc an (TA) chan nudi
gia stuc nhai lai da dwoc tién hanh ti thap
nién 70 cua thé ky 20. Cac nghién ctu trong
ong nghiém quan sat thay rang kha nang tiéu
hoéa vat chat kho bi giam khi bo sung hon 100
g/kg SCG trong khau phan (Bartley va ctv,

hemicellulose, protein, béo, polyphenol va
khoang chat (Mussatto va ctv, 2011; Esquivel
va Jimenez, 2012). Trong qua trinh xt ly hat
ca phé bang gia nhiét xdy ra phan tng
Maillard chuyén d6i cac hoat chat nhu

! Truong Nong nghiép, Truong Pai hoc Can Tho, Can Tho
2Trudong Cao déng cong nghé thuc pham Ba Ria Viing Tau

* Tac gia lién hé: TS. Ng6 Thi Minh Swong, Khoa Chan
nudi, Truong Nong nghiép, Trueong Dai hoc Can Tho. DT:
0985599603; Email: ntmsuong@ctu.edu.vn.

1978). Ngoai ra, cac thi nghiém trong khau
phan bo stta va bo thit chita ba ca phé trong
khau phan 50-200 g/kg TA da lam giam
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luwong ngli cc an vao & bo sira va giam muic
tang khoi lugng trung binh hang ngay (TKL)
0 bo thit, diéu nay xudt hién cd thé lién quan
dén giam tinh ngon miéng va kha nang tiéu
héa (Bartley va ctv, 1978). Nhiéu nghién ctru
gan day cling két luan rang bd sung ba ca
phé véi 90, 100 va 200 g/kg lam giam tuyén
tinh ty 1€ tiéu hoa trong diéu kién in vitro cua
vat chat kho (DM), protein, chdt xo va nang
leong (Xu va ctv, 2007).

Pseudomonas putida 1a mét loai vi khuan
Gram am, hinh que, c¢6 thé gap ¢ cac sinh
canh sinh thai da dang (Liu va ctv, 2019),
ching thich nghi d& chiu duoc cing thang
héa ly va kha nang phat trién trong moi
truong khac nghiét. Ching c6 thé st dung
cac chat khang duwong nhu hemicellulose,
caffein, phenol,... d€ lam co chat cho su phat
trién va tao ra cac san pham tng dung vao
cong nghé thuc phdm va TA chan nu6i nhu
chat bao quan, chat bd sung ting dé khang
nhu cac hop chd tao mui, axit béo bay hoi,
khang thé,... (Valentine va ctv, 2020).

Xudt phat tur thye tién viéc st dung ba ca
phé bi giéi han trong khau phan (KP) TA gia
suc nhai lai, chiing t6i tién hanh t ba ca phé
voi Pseudomonas putida nham cai thién cac
thanh phan dudng chét cting nhu kha nang
tiéu hoa, ty 1€ sinh khi, khi methane va kha
nang khang oxy hoa trong diéu kién in vitro.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ctru duoc tién hanh trén ca phé
Robusta nguyén chat mua o siéu thi, duoc pha
theo phuong phap pha phin truyén thong va
thu nhan ba. Ba ca phé sau d6 say kho va
phén tich ham luwong cafein, chat chong oxy
héa va thanh phan dudng chat. Sau do, u
trong moi truong yém khi véi cac nong dd vi
khuén lan luot 14 0, 1, 2, 3, 4 va 5% twong tng
6 nghiém thitc (NT) trong 7 ngay ¢ nhiét do
mdi treong. Mdi NT duwoc 1ap lai 3 1an, tong s6
18 don vi thi nghiém (TN).

Tién hanh phan tich ham luwong cafein,
chat chong oxy hoéa va thanh phan dudng
chat nhu dam, béo, xo va tro cua ba ca phé
sau u va TN sinh khi in vitro va TN tiéu hda.

Thi nghiém duoc tién hanh ¢ phong Thi
nghiém E108-Dinh dudng va Cong nghé TA
1 thudéc Khoa Chdn nudi, Truong Nong
nghiép, Truwong Dai hoc Can Tho.

Thu bé ca phé sau khi pha bang phin

Budce 1: Sau khi trang phin, cho 100g ca
phé vao 16i lac déu va an nhe nap gai.

Budc 2: Cho vao 160ml nude soi dé€ ca
phé no déu.

Buéce 3: Khoang 7-10 phut sau, cho tiép
250ml nuée sdi r6i day ndp va cho ca phé
nho giot.

Budc 4: Khi ca phé chay gan hét, an chat
nap gai d€ ép hét luong ca phé con sét lai
trong phin. Két qua thu dwoc khoang 160-
200ml nudc ca phé dam dac.

Budc 5: Thu nhén ba ca phé va dem say.
Phan tich caffein trong ba ca phé

Ca phé bot da xac dinh d6 am, cho 5g
vao cdc 250ml, thém vao mdi cdc 2g Ca(OH):
va 100ml dung dich Na-Benzoat 5%, dung
dta thuy tinh khudy ky va ngam trong 30
phut. Chuyén toan bo dich tir cdc vao phéu
thiét. Trang cdc bang 10ml Na-Benzoat, nudc
trang chuyén vao phéu thiét, d¢ yén phéu
chiét 10 phat r6i chiét tach phan can voi vao
phéu chiét khac. Phan dung dich trén cin voi
dwoc gitt nguyén. Thém 50ml Na-Benzoat
vao can voi & phéu sau, day nut, 14c manh, dé
yén 10 phat va chiét phan dung dich sang
phéu chiét dau. Thém vao mot it Na2COs dé
kiém hoa.

Cho vao phéu chiét 20ml Cloroforin, day
nat, 1ldc manh, d& yén va chiét 14y phan
Cloroforin chtta cafein va theobromin ra.
Tién hanh chiét 3 1an nhu vay, toan b lugng
Clorofrerin chiét ra dwoc gop vao cdc thuy
tinh da sdy kho va can biét trude trong luong.
Lam boc hoi hét Cloroferin trén ndi dun cach
thuy trong tu hat. Cafein va theobromin ¢
trong cdc dang tinh thé trang. Lau kho ngoai
cOc roi dem di can, két qua trir di KL coc 1a
luong cafein va theobromin ctia mau phan
tich. Can ctt vao luong cafein va theobromin
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vlra phan tich va d6 &m ctia mau dé suy ra
ham luwong ctia ching theo % chat kho cua
nguyén liéu ban dau.

Phén tich thanh phdan duéng chdt (AOAC,
1995)

Céc thanh phan héa hoc:

Vat chat khd (DM): x4c dinh bang cach
sy mau 6 105°C 4-5 gio.

Khoang tong s6 (Ash): dwgc xéc dinh
bang cdch nung mau & 400°C trong vong 4
gio

Xo trung tinh (NDF) va xo axit (ADF)

Nito tong: xac dinh CP bang phuong
phap Kjeldahl. CP: %Nito tong *6.25

Béo tho (EE): xac dinh bang li trich trong
ether khan.

Thi nghiém in vitro

Dich da c6 dé 1 nam tudi duoc 14y tir 1o
m6 Thudn An, Binh Minh, Vinh Long, cho
vao tai dam bao diéu kién yém khi va phai
tr trong thung git nhiét duy tri 6 mtc 39°C.
Sau khi dem vé€ phong thi nghiém dich da co
sé duoc vat 1dy nuwdc va pha véi dung dich
dém vdéi ty 1é 1:2 tuong tng vdi 1 da co: 2
dung dich dém. Cho dich da co sau khi vt
cho vao dung dich dém dung trong binh tam
gidc da duogc chuan bi sén, day kin va bat dau
suc khi CO2 trong 10 phut.

Can 0,2g mau (dd duwoc nghién ¢ kich
thudc 1mm) cho vao dng Syringe 100ml, hut
30ml dung dich cho vao 6ng Syringe, lac déu
mau sau d6 day hét khong khi ra bén ngoai
va khéa van 3 chac da dugc gan vao dau ong
Syringe. Cho lan luot cac dng Syringe thuy
tinh vao bé u & 39°C va theo doi lwgng khi
sinh ra & moc thoi gia 24 gio. Khi da doc thé
tich khi & moc thoi gian 24 gio, chudn bi
dung cu do pH va dung dich NaOH d¢ xac
dinh thé tich khi CHs. St dunglOml dung
dich NaOH 10N bom vao &ng Syringe lac
nhe, d€ yén trong 5 phat va ghi nhan lugng
khi CH4 con lai trong 6ng Syringe. Dung
dich trong 6ng Syringe con lai sé dwgc cho
vao ht nhya, bao quan trong ti mat va dem
di phan tich ham lwong Nito tong.

Thi nghiém tiéu héa

Can 1g mau (da dwoc nghién o kich
thwéc Imm) cho vao tui lwdi nylon (8x12cm)
¢6 kich thudce 16 1a 50 micron duoc budc kin
bang day rat va ky hiéu theo ting nghiém
thitc. Sau d6 d€ vao binh nhua véi ty 1€ 1g
mau tuong tmg 150ml dung dich da cé bo
pha véi dung dich dém, dung gidy bac boc
kin miéng binh va 6ng suc COz, sut khi CO2
trong 10 phut. Sau d6 dat vao tu sdy duoc
chinh vé mitc 40°C va cach 30 phut lac binh
dé€ mo ta giong nhu trong mdi truong da co
ctia bo. Sau 24 gio, tGi mau duoc 13y ra, riza
sach va dem sdy 0 nhiét d¢ 50°C va can trong
luong d€ xac dinh ham lwong vat chat kho
sau thi nghiém tiéu hoa.

Tinh toan nang lwong tiéu hoa (ME). ME
(MJ/kg DM) = 2,2+0,136V24h+0,057CP.
X Iyj 6 liéu

SO liéu thd cta TN dugce nhap vao bang
tinh Microsoft Excel 2007, sau d6 dwoc xt ly
théng ké bang phuong phap phan tich
phuong sai (ANOVA) theo m6 hinh tuyén
tinh tong quat (GLM) trén phan mém
Minitab 16.0. Khi NT ¢6 y nghia vé thong ké
(P<0,05), dung phép thi Tukey 6 mtc 5% dé
tim su sai khac gitta cac cap NT.

3. KET QUA VA THAO LUAN
3.1. Thanh phan dudng chit bi ca phé
Robusta

Ba ca phé TN c6 thanh phan dudng chat
duoc trinh bay trong bang 1 cho thdy phan
I6n la chat httu co (OM, 97,37%) va mot
luong nho chat vd co (ash, 2,63%). Ham
luong CP la 15,89% cao hon két qua nghién
cttu cua Venkateswarlu va ctv (2020) la
12,02%. Tuwong tw, cac tac gia Sikka va ctv
(1985); Rahimdehad va ctv (2015); Choi va ctv
(2018) cling bao cao két qua ham lwong CP
trong ba ca phé thuwong mai thdp hon két qua
TN nay. Ham luwong chat béo cao (10,31%)
cta ba ca phé Robusta la 1 nguon dudng chat
o6 thé tan dung lam TA cho gia stc gia cam.
Két qua nay cao hon két qua nghién ctru ctia
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Venkateswarlu va ctv (2020) va thap hon két
qua nghién cttu ctia Xu va ctv (2007) do tuy
vao phuong phap xt ly hat ca phé ma ham
luong chat béo dao dong 1,4-26%. Ham
legng xo trung tinh va axit cao (74,87 va
62,76%) dugc tim thdy trong ba ca phé
Robusta do cac chat carbohydrate da hoa tan
trong qua trinh pha ché’ ca phé dan dénh ham
leong cdc chat xo tang lén (Sikka va ctv,
1985).

Bang 1. Thanh phan dudng chat ba ca phé Robusta

Chi tiéu % dwéng chit/DM
Vat chat kho-DM 40,15
Protein tho- CP 15,89
Khoang tong s6-Ash 2,63
Chét hitu co-OM 97,37
Chat béo-EE 10,31
Xo trung tinh-NDF 74,87
Xo axit-ADF 62,76
Hemicellulose-He 12,11

3.2. Thanh phian dudng chit bia ca phé
Robusta sau khi u vé6i vi khuan
Pseudomonas Putida

Bang 2 trinh bay cac thanh phan dudng
chat cua ba ca phé Robusta sau khi a véi vi
khuan Pseudomonas Putida trong 7 ngay. Viéc
bd sung vi khuan Pseudomonas putida c6 anh
hudng 1én cac thanh phan dudng chat véi
P<0,01. Cu thé, ham luong OM giam dan
theo viéc tang ty 1& bd sung vi khuan
Pseudomonas putida, nguwoc lai ham Iwong ash
tang dan. Diéu nay duwoc giai thich do vi
khuan Pseudomonas putida da st dung cac
OM d¢€ phat trién tao sinh khoi (Paolo, 2002)
nén bd sung cang nhiéu vi khuin thi ham
luong CP ba ca phé cang cao va thanh phan
EE sut giam. Bén canh, nho su phan giai chat
xo cua vi khuan Pseudomonas putida ma ham
luong NDF va ADF giam dan theo viéc tang
mutc d6 vi khudn Pseudomonas putida.

Bang 2. Thanh phan duéng chit ba ca phé Robusta sau khi 1 v6i vi khudn Pseudomonas Putida

NT DM ASH oM CP EE NDF ADF HE
bC 38,65b¢ 2,37¢ 97,632 15,744 10,702 74,262 62,672 11,592
NT1 37,69b¢ 2,59¢b¢ 97,412b 16,91bc 10,18 73,04° 61,50° 11,542
NT2 40,042 2,38¢ 97,632 16,45<d 9,86 70,07¢ 61,59° 8,48¢
NT3 37,34¢ 2,47%¢ 97,532 17,74> 9,32¢ 70,50¢ 60,70¢ 9,80°
NT4 35,434 3,952 96,05¢ 19,362 8,014 67,434 58,53 8,900«
NT5 39,01 3,05° 96,95 19,662 7,26¢ 67,774 58,354 9,42°b¢
SEM 0,28 0,14 0,14 0,18 0,10 0,19 0,14 0,24
P <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
3.3. Kha nang sinh khi caa ba ca phé sau khi G mang tinh chat axit vi ddc diém tu
Robusta sau khi @ v6i vi khuidn nhién ctia ba ca phé 1a chua. Xu va ctv (2007)

Pseudomonas Putida trong diéu kién in
vitro

Két qua TN sinh khi trong di€u kién in
vitro dugc trinh bay trong bang 3 cho thay
viéc bd sung vi khuan Pseudomonas Putida
khong tac dong 1én cac chi tiéu vé sinh khi
trong diéu kién in vitro nhu gia tri pH, thé
tich (V) khi sinh ra ¢ 24h, khi methane, ham
luong N-NH3 clng nhu ty 1€ tiéu hda chat
httu co va gia tri nang luong trao do6i udc
tinh. Cac két qua nay c6 xu huéng tuong tw
két qua nghién cttu ctia Venkateswarlu va ctv
(2020) cho rang gia tri pH dich da c6 & 24h

cling bao cdo viéc sut giam gia tri pH dich da
o khi cho bo an khdu phan chita 10-20% ba
ca phé u. Gia tri N-NH3 ctia cac NT 0,57-0,63
mg/100ml dich da co. Két qua nay thap hon
két qua cua Sep va ctv (2015) va
Venkateswarlu va ctv (2020) nghién cttu trén
ba ca phé khong u chua. Tuong tu, két qua
sinh khi va ham lwong khi methane trong
diéu kién in vitro clng rat thap do ba ca phé
c6 thé ngan viéc sinh khi cua vi sinh vét.
Diéu nay c6 thé giai thich do nong d¢ caffein
cua ba ca phé u giam dan theo viéc véi vi
khudn Pseudomonas Putida. Tuy nhién, nong
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do caffein nay van la yéu td c6 hai cho viéc
sinh khi cua cac vi khuan khac trong da co.
bong thoi, vi khuan Pseudomonas Putida
trong qua trinh phan giai cafein tao ra axit
glyoxillic va urea (Yamaka-Yano va ctv,
1999). Pay la cac chéat c6 thé anh huong tiéu
cuc lén sy 1én men da co. Bén canh, gia tri
DPPH cao ching t6 ham luong tannin cao
trong ba ca phé la tdc nhan gay tc ché sy
sinh khi ctua vi khuan (Paulo va ctv, 2002).
Mt khac, ba ca phé thi ndi trén bé mat dich
da co ciing 1a 1 yé&u t6 dan dén viéc sinh khi
kém (Venkateswarlu va ctv, 2020).

Bang 3. Nong d¢ caffein va kha ning sinh khi trong

diéu kién in vitro ctia ba ca phé Robusta
sau khi 1 véi vi khudn Pseudomonas Putida

NT Caffein pH V24 CH4N-NH:OMD ME DPPH

bC 1,13 6,19 2,27 0,53 0,57 17,23 2,19 71,32
NT1 1,13* 6,24 2,18 0,53 0,58 17,25 2,22 71,32
NT2 1,042 6,22 2,09 0,52 0,57 17,12 2,19 71,39
NT3 0.8%9° 6,24 2,18 0,53 0,61 17,19 2,20 71,32
NT4 0,83 6,24 1,82 0,50 0,60 16,56 2,09 71,37
NT5 0,77¢ 6,20 2,13 0,51 0,63 16,81 2,13 72,08
SEM 0,53 0,02 0,33 0,02 0,02 040 006 0,33
P 003 037 09 0,77 0,13 0,77 0,70 0,56

4. KET LUAN

Viec u ba ca phé véi vi khuan
Pseudomonas Putida giap lam giam ham
luong cac chat xo NDF va ADF nhung lam
tang ham luong CP. Mutc d6 bd sung cang
cao thi nong d¢ caffein cang giam nhung
ham lwong caffein nay van con tac dong tiéu
cuc 1én su sinh khi da cé trong diéu kién in
vitro. Can tién hanh nghién ctru véi cac muc
d6 bo sung Pseudomonas Putida cao hon.
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ANH HUONG CUA SOPHORA SUBPROSRATE
POLYSACCHARIDE (SSP) DEN HOAT TINH TANG SINH
CUA TE BAO MIEN DICH TRONG ONG NGHIEM

Duwong Thi Toan'*, Nguyén Vin Lwu?, Nquyén Thi Chinh?, Trdn Thi Tam?, Yang Jian® va Hu Tingjun3

Ngay nhan ban thao bai bao: 19/02/2024 - Ngay nhan bai phan bién: 14/3/2024
Ngay bai bdo duoc chap nhan dang: 22/3/2024
TOM TAT

Nghién ctru duoc thuc hién nhdm dénh gid anh huong ctia Sophora Subprosrate polysaccharide
(SSP) dén hoat tinh ting sinh cta t& bao mién dich trong 6ng nghiém. Thi nghiém duwoc bd tri theo
phuong phédp phén 16 so sanh, bao gom ddi chiing, déi chiing duwong LPS (1 pg/ml LPS) va nhém SSP
0 cac néng d6 khac nhau (25, 50, 100, 200, 400, 800, 1.600 pg/ml SSP). Phuong phap CCK-8 duogc st
dung dé€ danh gia anh huong ctia SSP & cdc néng d6 khac nhau trén t& bao dai thuc bao don nhan
chuot (RAW264.7), t& bao dai thiee bao phé nang lgn (3D4/2) va t& bao lympho lach chuét. Két qua cho
thdy, 0 nong do tir 25-400 pg/ml khong gay doc té bao doi véi dong té bao dai thue bao phé nang lon
(3D4/2), t& bao dai thwee bao don nhan chudt (RAW264.7), t& bao lympho lach chuét. Khi néng do SSP
tang 1én c6 tac dung ttc ché cac té' bao mién dich, ¢ nong d6 800 va 1.600 pg/ml SSP ¢6 tac dung tic ché
hoat tinh ctia cac t&' bao mién dich.

Tw khoa: Hogt tinh, phuong phip CCK-8, Sophora Subprosrate polysaccharide, té'bdo mién dich, dng
nghiém.

ABSTRACT
Effect of Sophora Subprosrate polysaccharide on the proliferation activity

of immune cells in vitro

The study was carried out to evaluate the effectiveness of Sophora Subprosrate polysaccharide
(SSP) on the proliferation activity of immune cells in vitro. The effect of SSP on the in vitro proliferation
of mouse mononuclear macrophage cell line RAW264.7, porcine alveolar macrophage cell line 3D4/2
and mouse spleen lymphocyte were determined by CCK-8 method. Cell control group, LPS model
group, SSP treatment group with different concentrations (25, 50, 100, 200, 400, 800, 1600 pg/ml).
Results that, when the polysaccharides were used in the concentration range of 25-400 ug/ml, it did not
show any toxic effects on mouse mononuclear macrophage RAW264.7 cells, porcine alveolar
macrophage cell line 3D4/2 cells and mouse spleen lymphocytes. However, 800-1,600 pg/ml SSP
exhibited cytostatic viability against the immune cells.

Keywords: Activity, immune cells, CCK-8 method, Sophora Subprosrate polysaccharide, in vitro.

1. DAT VAN DE:

Cay Son bau (Sophome Tonkinensis Radix)
phéan bé 6 mét s6 tinh cua Trung Quoc nhw
Quang Tay, Van Nam, Quy Chau. O Viét
Nam, cay phan b3 & khu vuc phia béc giap
Trung Qudc nhu xa Quyét Tién, Meo Vac (Ha
Giang), Cao Bang,... Ré va than cay sau khi
phoi kho st dung lam thudc, c6 tac dung
thanh nhiét, giai ddc, giam sung tay, giam

1Truong Dai hoc Néng - Ldm Béc Giang

2 TT dich vu Nong nghiép huyén Yén Phong, tinh Bic Ninh
3 Truong Dai hoc Quang T4y, Trung Qudc

*Tac gia lién hé: ThS. Duong Thi Toan, Khoa Chan nudi-
Tht y, Truong Pai hoc Néng - Lam Bic Giang; DT:
0962295741; Email: toandt@bafu.edu.vn.

dau. Sophora Subprosrate polysaccharide
(SSP) la mét trong nhitng thanh phan hoat
chat chinh cta ré cay Son Dau. Cac nghién
ctru da chi ra rang SSP trong ré cay Son Dau
c6 hoat tinh chong oxy hoa, khang virus va
ting cuong mién dich (Liangliang va ctv,
2018; Jian Yang va ctv, 2020).

Nghién cttu nay duwoc thuc hién nham
dénh gid anh huéng ctia SSP cta ré cay Son
Dau lén hoat dong tang sinh cuia dong t€ bao
dai thwe bao don nhan (RAW264.7) cua chudt,
t&€bao dai thuc bao phé nang lon (3D4/2) va t&
bao lympho lach chuét trong dng nghiém. Xac
dinh hoat tinh tidng sinh t€ bao va li€u luwong
an toan ctia SSP, lam co so cho cac nghién cttu
tiép theo vé tac dung diéu tiét cac yéu t6 gay
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viém va acetyl hoa histone ctia té' bao sau khi
gay nhiém virus cta SSP.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vatliéu

Té€bao dai thue bao phé'nang lon (3D4/2)
duoc cung cap boi phong nghién ctu tha y
du phong, Vién khoa hoc va Cong nghé dong
vat, Dai hoc Quang Tay, Trung Qudc. Dong
té’ bao dai thuwc bao don nhan chudt
(RAW264.7) tir DPai hoc Vi Han, Trung Quoc.
T& bao lympho lach chudt duoc 1dy tir mo
lach ctia chudt Con Minh SPF.

Huyét thanh bao thai bo Nam My (FBS)
va mdi treong nudi cdy Dulbecco Modified
Eagle Medium (DMEM) cung cap boi cong ty
Gibco (Hoa Ky); Bo CCK-8 duoc cung cap boi
cong ty Beyotime Thuong Hai, Trung Qudc.

Thi nghiém duoc thuc hién tai Phong thi
nghiém Vién khoa hoc va Cong nghé dong
vat, Dai hoc Quang Tay, Trung Qudc.

2.2. Phuong phap
2.2.1. Nuéi cdy té&'bdo

Té'bao RAW264.7: Té€ bao RAW264.7 sau
khi phuc h6i duoc chuyén vao binh nu6i
cdy t&€ bao voi mdi truong nudi cdy hoan
chinh chtta 10% FBS-DMEM va nudi cay
trong tu am 37°C, 5% CO2. Nu6i dén khi t&
bao dung hop dat 70-80% thi truyén doi. T€¢
bao duwoc cao béng dung cu cao té bao va
truyén doi nudi cdy theo TL 1:3. Sau khi
truyén doi dén thé hé thi ba, tién hanh cac
thi nghiém tiép theo.

Dai thiec bao phé nang lon (3D4/2): T€ bao
3D4/2 sau khi phuc hoi duoc chuyén vao
binh nudi cdy t&'bao v6i mdi treong nudi cdy
hoan chinh chita 10% FBS-1.640 va nudi cay
trong tu dm 37°C, 5% CO2. Nudi dén khi t&
bao dung hop dat 70-80% thi truyén doi. St
dung 0,05% EDTA trypsin d€ giai phong té&
bao bam trén bé mat binh va sau dé truyén
doi nudi cay theo TL 1:4. Sau khi truyén doi
sang thé hé thu ba, tién hanh cac thi nghiém
tiép theo.

Té bao lympho lich chugt: Viéc phan tach
duoc thuec hién nghiém ngat theo huong dan
ctia Cong ty Solebao Bac Kinh, Trung Qudc.
C4c té bao thu dwoc tién hanh dém va duoc
nuodi cdy trong tu am vo trung ¢ 37°C va 5%
CO:2 dé st dung.

2.2.2. Phuong phdip CCK-8 xdc dinh anh
huong cia SSP dén hoat tinh ting sinh ctia t&
bao mién dich trong 6ng nghiém

C4c té& bao dai thuc bao bach cidu don
nhan chudt, t& bao lympho lach chudt va dai
thuc bao phé nang lon sau khi truyén doi
hodc phan lap nudi cay diéu chinh ndng do t&
bao (t& bao lach chuot la 5x104 t&€ bao/ml, t&
bao dai thuc bao phé nang lon va t€ bao
RAW264.7 1a 4x104 té€ bao/ml), cho 100
ul/giéng vao dia nudi cdy té bao 96 giéng va
nudi cdy qua dém & 37°C, 5% CO: dé dat
duoc d¢ bam dinh va dung hop 80%. Thiét
1ap cac 16 thi nghiém nhu sau: 16 d6i ching,
16 LPS (d6i chiing duong) 1 pg/ml LPS va 16
SSP véi cac nong do 25, 50, 100, 200, 400, 800,
1.600 ug/ml SSP, mdi 16 c6 4 giéng lap lai.
Nubi cay trong ta &m 37°C, 5% CO: trong
thoi gian 0, 12, 24, 48 va 72h; thém 10ul dung
dich CCK-8 vao mdi giéng va tiép tuc u trong
4h, do d6 hap thu ¢ budc séng 450nm. Cu thé
nhu sau:

Lo TN Nong do té bao Xt 1y thudc
Déi chimg (DC)  5x104 cells/ml du?égy‘iiéc,ggéi
LPS 5x104 cells/ml 1 pg/ml LPS
25 ug/ml SSP 5x104 cells/ml 25 pg/ml SSP
50 pg/ml SSP 5x104 cells/ml 50 pg/ml SSP
100 ug/m1SSP  5x104 cells/ml 100 pg/ml SSP
200 ug/ml SSP 5x104 cells/ml 200 pg/ml SSP
400 ug/ml SSP 5x104 cells/ml 400 pg/ml SSP
800 pg/mlSSP 5x104 cells/ml 800 pg/ml SSP
1.600 pg/ml SSP 5x104 cells/ml  1.600 pg/ml SSP

2.3. Xt 1j 56 liéu

SO liéu thi nghiém dwgc xtr ly va phéan
tich bang phan mém SPSS 21.
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3. KET QUA VA THAO LUAN
3.1. Anh huéng cta SSP dén hoat tinh ting
sinh cta t€ bao RAW264.7 trong 6ng nghiém
D€ danh gia tac dung gay doc té€ bao cua
SSP trén t& bao RAW?264.7, theo dodi anh
huwong cua SSP & cac nong do khac nhau dén
kha ning song sot clia t&' bao RAW264.7 bang
phuong phap CCK-8. Két qua & bang 1 cho
thay sau khi x1t ly t&’ bao RAW264.7 bang LPS
(Lipopolysaccharide), hoat tinh cta té& bao
tdng lén. Khi thoi gian tang lén, hoat tinh cta

t&€bao dat cao nhat o thoi diém 24h, khac biét
c6 y nghia thong ké so vdéi d6i ching
(P<0,01); khi néng d6 SSP<400 pg/ml, hoat
tinh cua t& bao RAW264.7 tai moi thoi diém
khong bi anh huong déang ké; nhung ¢ nong
d6 800 va 1.600 pg/ml lam giam kha nang ton
tai cua t€ bao RAW264.7 ¢ thoi diém 12 va
24h (P<0,05) va 48 va 72h (P<0,01) va theo
thoi gian tang 1én hoat tinh cua t& bao cang
giam. Vi vay, trong cac thit nghiém, nén st
dung SSP ¢ nong d6 25-400 pg/ml.

Bang 1. Anh hwdng ctia SSP dén hoat tinh ting sinh cta t€ bao RAW264.7 (Mean+SD, n=12)

Nhom Oh 12h 24h 48h 72h

bC 0,9999+0,0059 1+0,014 1+0,0064 0,9999+0,2055 0,9999+0,0123
LPS 1,004+0,0096 1,1979+0,034 1,5288+0,0131 1,1894+0,0129 1,1345+0,0231
SSP25 0,9913+0,0044 0,9899+0,0089 0,9827+0,005 0,9503+0,0049 0,9533+0,0067
SSP50 0,9849+0,0034 0,9898+0,0034 0,9841+0,0046 0,9642+0,0025 0,9283+0,0054
SSP100 0,9901+0,0064 0,9876+0,0046 0,9689+0,0077 0,9242+0,0041 0,9078+0,0031
SSP200 0,9888+0,0075 0,9863+0,0044 0,9729+0,0021 0,9228+0,0039 0,8895+0,0049
SSP400 0,998+0,0112 0,9654+0,0046 0,9465+0,0058 0,8965+0,0058 0,8868+0,0053
SSP800 1,0134+0,0275 0,7542+0,0039 0,7416+0,0117 0,714+0,0078 0,7175+0,005

SSP1600 0,9893+0,0048 0,6636+0,0065 0,647+0,0045 0,6328+0,0068 0,6441+0,0088

Zhao va ctv (2017) nghién cttu anh
hwong ctuia Lactarius camphoratum (Bull.) Fr.
polysaccharide (LC-1) dén su tang sinh va sy
tw chét cua t&€ bao RAW264.7 ¢ cac nong dd
khac nhau. Két qua cho thdy ¢ nong do 10
ug/ml LC-1 TL tang sinh cta dai thuce bao la
67,48%. Diéu nay cho thay LC-1 c6 thé lam
tang hoat tinh cua té€ bao RAW264.7. Li va ctv
(2013) cho rang Kostelezkya virginica
polysaccharide c6 thé lam tang dang ké hoat
tinh cua té' bao lympho tuyén tic chudt trong
ong nghiém va ting cuwong kha ning mién
dich dich thé. Jia va ctv (2021) cho biét nong
do SSP 1a 400 ug/ml khong anh hwéng dang
ké dén hoat tinh ting sinh cta té& bao
RAW264.7, hoat tinh tdng sinh cta t& bao
RAW264.7 giam dang ké khi nong d6 SSP
dat 800 va 1.600 ug/ml (P<0,01) va khi nuoi
cdy véi thoi gian kéo dai, hoat tinh tdng sinh
t& bao cho thay xu hudéng dau tién giam dan
roi tang dan, dat gid tri thap nhat o 48 gio
nudi cdy.

3.2. Anh hudng cta SSP dén hoat tinh ting
sinh cta 3D4/2 trong dng nghiém

b€ danh gia tac dung gay doc t€'bao ctia
SSP do6i voi t& bao dong dai thwc bao phé
nang lon (3D4/2), chung toi da thit nghiém
anh huwong cua nong do SSP khac nhau lén
hoat tinh cua té& bao 3D4/2 be\“mg phuong
phap CCK-8. Két qua bang 2 cho thay: sau
khi xtr Iy LPS hoat tinh cta t€bao tang 1én tai
mdi thoi diém va dat cao nhat & thoi diém
24h, khac biét c6 y nghia thong ké so voi doi
chiing (P<0,01); & néng dd SSP <400 ug/ml
hoat tinh ctia t& bao t& bao 3D4/2 tai mdi thoi
diém khong anh hwong dang ké dén kha
nang song sot, nhung nong do 800 va 1.600
pg/ml lam giam dang ké kha nang song sot
ctia t& bao 3D4/2 & thoi didm 12-72h (P<0,05),
thoi gian tang 1én kha nang song sot cua té
bao cang giam. Do d6, khong nén st dung
SSP nong d6 >400 pg/ml cho cac thir nghiém
tiép theo.
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Bang 2. Anh hwéng ctia SSP dén hoat tinh ting sinh cta t& bao 3D4/2 (Mean+SD, n=12)

Nhom Oh 12h 24h 48h 72h
DC 0,9999+0,0086 1,0001+0,0148 1,0001+0,0157 1+0,0052 1+0,0035
LPS 1,0002+0,0056 1,5687+0,0036 1,5963+0,0144 1,4013+0,0096 1,1962+0,0138
SSP25 1,007+0,0248 1,0011+0,0477 0,9935+0,0034 0,9741+0,0033 0,9532+0,0053
SSP50 0,9989+0,0124 0,9996x0,0122 0,9847+0,0033 0,9639+0,0045 0,961+0,003
SSP100 0,9984+0,0065 0,9935+0,0023 0,973+0,0035 0,9584+0,0044 0,9211+0,0031
S5P200 1,0054+0,0192 0,9943+0,0071 0,9667+0,0044 0,935+0,0031 0,9360,0061
55P400 0,9918+0,0037 0,9971+0,0098 0,9881+0,0078 0,935+0,0033 0,8992+0,0081
SSP800 1,0054+0,0176 0,9216x0,0039 0,9122+0,007 0,8849+0,0049 0,8709+0,0042
55P1600 1,0012+0,011 0,88+0,003 0,8651+0,0059 0,813+0,0051 0,7979+0,0052
Gao va ctv (2017) da nghién ctu tdc hoat tinh ctia t& bao lympho lach chudt bang
dung ctia Arenaria kansuensis crude phuong phap CCK-8. Két qua bang 3 cho

polysaccharide (AKCP) ddi véi hoat tinh tang
sinh cuia t€ bao dai thuc bao phuc mac o
chuét trong &ng nghiém. Két qua cho thay
AKCP lam tang dang ké hoat tinh thuc bao
cua dai thye bao phiic mac va cé thé cai thién
hoat tinh tang sinh cta cac té'bao mién dich &
chudt.
3.3. Anh hudng cta SSP dén hoat tinh ting
sinh t€ bao lympho lach chuét trong 6ng
nghiém

D¢ danh gia tac dung gay doc t&€ bao cua
SSP d6i véi t&€ bao lympho lach chudt, da
kiém tra ¢ cac nong d¢ SSP khac nhau dé6i véi

thdy, sau khi LPS kich thich hoat tinh cta t&
bao tang lén tai mdi thoi diém va dat cao
nhat ¢ 48h, su khac biét so voi ddi chiing cd y
nghia thong ké (P<0,01); & nong do SSP <400
pg/ml khong anh hudng dén kha nang ton tai
ctia t& bao lympho lach chuét tai mdi thoi
diém, ¢ ndng do6 800 va 1.600 pg/ml SSP lam
giam dang k&€ hoat tinh t€ bao cua té& bao
lympho lach chudt ¢ thoi diém 48-72h
(P<0,05) va khi thoi gian tang 1én thi hoat tinh
cua t&€ bao giam di. Vi vay, trong cac thw
nghiém tiép theo, khong nén st dung nong
do SSP>400 pg/ml.

Bang 3. Anh hudng ctia SSP dén hoat dong ting sinh ciia t& bao lympho lach chudt (Mean+SD, n=12)

Nhom Oh 12h 24h 48h 72h
bC 0,9999+0,0079 0,9999+0,0052 1+0,0067 1+0,0102 1+0,0088
LPS 1+0,0038 1,0303+0,041 1,1358+0,008 1,1937+0,009 1,0663+0,048
SSP25 1,0104+0,0264 0,9958+0,004 0,991+0,0036 1,0076+0,0261 1,0245+0,0143
SSP50 1,001620,008 0,9869+0,0038 0,9817+0,0019 0,9921+0,0037 1,0058+0,0218
SSP100 1,0014+0,0069 0,9884+0,0044 0,9812+0,0027 0,9863+0,0042 0,9726+0,0029
SSP200 0,9968+0,0078 0,9915+0,0038 0,9834+0,0066 0,9804+0,0016 0,9878+0,0045
S5P400 0,9954+0,01 0,9946+0,0041 0,9717+0,005 0,94+0,003 0,9361+0,0024
SSP800 1,0052+0,0148 0,9593+0,0036 0,9381+0,0032 0,8833+0,0037 0,8159+0,0032
SSP1600 1,0057+0,0163 0,9543+0,0057 0,9252+0,0018 0,8433+0,0033 0,7956+0,003
Gao va ctv (2017) da nghién ctu tdc ctv (2013) phat hién ra rang Scallion
dung ctia Arenaria kansuensis crude polysaccharide ¢ nong do thap (50-100

polysaccharide (AKCP) d6i voi hoat tinh tang
sinh cua t€ bao lympho lach chudt trong 6ng
nghiém. Két qua cho thdy AKCP lam tang
dang ké chi s kich thich t& bao lympho lach
chudt, cac tiéu quan thé CD3*, CD4* & chudt
(P<0,05). AKCP 6 thé cai thién hoat tinh tdng
sinh ctia cac t& bao mién dich & chuot. Bao va

pg/ml) lam giam hoat tinh tdng sinh cta t&
bao lympho, 6 nong dd 150-250 pg/ml lam
tang hoat tinh cua té'bao lympho va thoi gian
xuc tién tdc dung hiéu qua tot nhat la 24h.
Wang Mi va ctv (2013) cho rang, Cordyceps
militaris polysaccharides (1; 0,5; 0,25 mg/1) co
thé thuc ddy dang ké sy tang sinh cua té' bao
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lympho lach chudt duoc nudi cay trong ong
nghiém. Zhu va ctv (2017) cho Dbiét
polysaccharide ttt bt mit & ndong do 80 va
1.600 thuc ddy dang ké sy ting sinh t& bao
lympho lach chuot. Cheng va ctv (2014) cho
biét  Glycyrrhiza  polysaccharides  va
Bupleurum chinense polysaccharides c6 tac
dung trong viéc thiac ddy su tdng sinh t€ bao
lympho lach ¢ chuét.

4. KET LUAN

Sophora Subprosrate polysaccharide tir
ré cady Son Dau & nong do 25-400 ug/ml
khong gay doc té€'bao doi vdi dong té'bao dai
thuc bao phé nang lon (3D4/2), dai thuc bao
don nhan chudt (RAW264.7) va lympho lach
chudt. Khi nong d¢ SSP tiang 1én c6 tac dung
ttc ché cac té'bao mién dich, & ndng d6 800 va
1.600 pg/ml SSP ¢6 tac dung tic ché hoat tinh
ctia cac t& bao mién dich.
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TOM TAT

Nghé nudi ong mét trong nhitng ndm gan day da c6 nhiing déng goép dang k€ vao nhiéu mat cta
doi soéng kinh t&, xa hoi ctia Viét Nam. Tuy nhién, viéc san xudt mat ong theo phuong phap truyén
thong da kholIng con phi hop trong diéu kién san xudt va yéu ciu cao clia nguoi tiéu dung hién nay,
déac biét 1a yéu cau vé san pham vé sinh, an toan, truy xuat duoc ngudn gdc va dam bao sy tin cdy dan
dén ngudn thu tir nganh hang nay khong on dinh va d6i mat nhiéu quy co. Do vay, ngh@ nudi ong mat
0 Viét Nam da chua phat huy hét duoc tiém ning va th&’ manh von ¢6 cia minh. Viéc ting dung cong
nghé ctia cong nghiép 4.0 vao quan ly san xuat san pham mat ong sé& gép phan khic phuc nhitng han

1 Hoc vién Céng nghé Buu chinh Vién thong
2 Hoc vién N6ng nghiép Viét Nam
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ché nay, mang lai nhiing d6t pha mdi cho qua trinh quan ly san xuat mat ong va nhiing tac dong tich
cye toi doi song kinh t€, xa hoi va moéi trueong tai nhiéu dia phuwong trong ca nude.

Tt khéa: Nubi ong mat, IoT, Al, Blockchain.

ABSTRACT
The application of industry 4.0 technology to honey production management

Beekeeping in Vietnam in recent years has made significant contributions to many aspects of
economic and social life in this country. However, honey production by traditional methods is no
longer suitable in today's production conditions and high consumer requirements, especially
requirements for hygienic, food safe, and traceable products and ensure reliability, leading to unstable
revenue from the beekeeping industry and facing many challenges. Therefore, the beekeeping in
Vietnam has not fully exploited its inherent potential and strengths. The application of industry 4.0
technology to honey production management will contribute to overcoming these limitations, bringing
new breakthroughs to the honey production management process and positive impacts on the
economy, social life and environment in many localities of Vietnam.

Keywords: Beekeeping, IoT, Al, Blockchain.

1. TIEM NANG VA THACH THUC DOI VOI NGANH
HANG MAT ONG VIET NAM

Mat ong Viét Nam khong chi dwoc tiéu
dung trong nudc ma con la san phdm xuat
khiu téi nhiéu qudc gia trén thé giéi. Hon
90% san lwong mat ong Viét Nam duoc xuat
khau ra thi treong thé gidi, dem lai doanh
thu tir xudt khau hang nam khoang 70-80
triéu USD (1. Hién tai, Viét Nam c6 khoang
1,5 triéu dan ong. Nghé nuoi ong ldy mat o
Viét Nam tir gop phan nang cao kim ngach
xuat khau téi cai thién doi song kinh té-xa
héi cua hang chuc ngan hd ca thé truc tiép
tham gia qua trinh  san  xudt
(https://www.youtube.com/watch?v=f0Dki6s
HqTw). Mac du c6 y nghia kinh t& va loi ich
moi truong nhu vay, nhung thuc té nganh
hang mat ong tai Viét Nam con ton tai nhiéu
van de:

1) Chit lwgng mdt con thidp. Nguyén nhan
xuat phat ttr yéu t6 chu quan nhu van nan st
dung hoa chat bao vé thuc vat qua miec trén
cac loai cdy trong cung cdp ngudn mat hoa
cho ong, hay lam dung thudc khang sinh
phong bénh cho ong dan dén viéc ton du héa
chat hay thu6c khang sinh trong mat ong.
Chat lugng con giong ong thdp cling anh
hudng 16n t6i nang suat va chat luong mat
ong. Nguoi nudi ong thuong chi chon giong
ong theo cam quan, chon cac dan me tot tai

thoi diém tao chiia ma khong chu y theo doi,
ghi chép ly lich trong thoi gian dai va khong
chti trong dén chon dan lam bd. Do gid thanh
gidng ong cao, trong nhiéu truong hop nguoi
dan ty nhan giéng tir cac dan ong hién co,
hodc mua giéng troi n6i khong rd ngudn goc,
khong c6 kha nang ddi ong chta dang quy
trinh dan dén viéc pha tap, ty 1& can huyét cao
va anh huong 16n téi chat luwong con gidng,
nang suat va chat luong mat ong giam.

2) Nang sudt midt chwa cao: Chu yéu do
qua trinh nuoi va cham soéc dan ong. Vi du,
viéc tao moi truong sinh soéng trong thung
ong chua dam bao; viéc ong bi con trung,
dich bénh tan cong (Pham Hong Thai va ctv,
2022) khong duoc phat hién kip thoi; viéc
ong chia dan, mat chuia hay viéc khai thac
mat dung thoi diém cing la yéu t6 anh
hudng dén nang suat mat ong.

3) Sin lwong mit chwa 6n dinh: Nguyén
nhan mot phan la do van dé€ nhén thic va
quy md san xuat mat ong theo chudi gia tri
con nhi€u han ché&: quy md san xuat con nho
1é, moi lién két gitra nguoi san xudt va cac
doanh nghiép ché bién xuat khau con long
léo nén con khoang cach 16n gitta cung va
cau mat hang nay.

4) Gid tri san phim mdt ong cia Vigt Nam
thdp hon so véi nhitng nwdéc khdc. Viét Nam
chuwa c6 mot thuwong hiéu mat ong trén thi
treong thé gidi. Ngay tai thi truong noi dia,

82

KHKT Chan nuéi sé 299 - thang 6 nam 2024


https://www.youtube.com/watch?v=f0Dki6sHqTw
https://www.youtube.com/watch?v=f0Dki6sHqTw

CHAN NUOI PONG VAT VA CAC VAN PE KHAC

cac doanh nghiép cling to ra rat lo ngai trude
nhing canh tranh truc dién tir cac doi thu tie
nudc ngoai khac.

Xu hudng tiéu dung hién nay doi hoi cac
san pham tiéu thu trén thi truong phai tao ra
san phdm sach, an toan theo chudi, 6 truy
xuat nguon goc cua san phdm dé dam bao su
tin cay. Hién cac thuong hiéu san phdm mat
ong Viét Nam déu chwa dap ung dwgc yéu
cau nay.

Dao luat an toan thuwe pham ctia cac nude,
Chéng han luat “Hién dai hda an toan thuc
pham” cua My bt dau cé hiéu luc ndm 2017,
da yéu cau kiém soat toan bo san pham nhéap
khiu tir khau xuét, vdn chuyén, bao bi, nha
ché bién va nhan hiéu vdi cac chi tiéu chat
luong dua ra nhiéu hon va cao. Véi cac yéu
cau nay, cac phuong phap san xuat, quan ly
san xuat mat ong theo phuong phap truyén
thong tai Viét Nam da khong con phu hop.

2. XU HUGNG UNG DUNG CONG NGHE CAO TRONG
NUOI ONG LAY MAT

Yéu cau vé nudi ong chat luong cao
ngoai viéc dam bao ngudn giong tdt, ngudn
thirc an ddy da con can phai theo doi giam
sat dan ong nham dat dwoc hiéu qua cho mat
l6n nhat. Viéc kiém tra, giam sat thuong
xuyén d€ ndm duoc thong tin vé tinh trang
stc khoe dan ong, tinh hinh dich bénh, s&
luong ong trong dan...1a rat quan trong.

Cac phuong phap theo doi tha cong
truyén thong phu thudc kinh nghiém nguoi
nudi ong, ton nhiéu thoi gian, cdng stc va
khong dem lai hiéu qua cao. Chéng han, viéc
thao do bén ngoai d€ kiém tra tao nén sy cang
thang, hoang loan trong dan, thdm chi c6 thé
lam gidn doan vong doi ctia ong trong dan. O
nhiéu vung san xuadt, cac td ong co thé dat o xa
noi sinh sdng, dan dén viée phat sinh cac chi
phi di chuyén va van chuyén. Nhitng nguoi
nudi ong ciing khong thé thuc hién viéc giam
sat dan ong mot cach lién tuc d€ phat hién kip
thoi cac van dé phat sinh. Cong nghé s da

duoc dwa vao giai quyét cac van dé nay
(https://www.youtube.com/watch?v=f0Dki6s
HqTw).

+ St dung cac cam bién d€ giam sat cac
thong s& mdi truong bén trong budng nudi
ong nhu nhiét do, d6 am dé nguoi nudi ong cd
su diéu tiét cac phién trong thung dé dam bao
gitr cac thong s6 nay trong dai thong sd moi
treong phu hop nhét véi ong (Dietlein, 1985).

™ s A _ u

Hinh 1. St dung cam bién d€ gidm sat thung ong
+ Str dung hé thong can tu dong dé theo
doi lién tuc trong lwong cua thung ong giup
cho nguoi nudi ong co thé biét dugc thoi
diém thich hop thu hoach mat ong.

Hinh 2. M6 hinh can do khéi luegng thing ong

+ Quan tric céc yéu td& khi ddc cac bon,
nong do khoi ctia mdi truong ¢ pham vi can
thiét (vd 1 km) xung quanh dan ong. Khi c6
cac hién tuong khoi, chdy sé canh bao nhanh
chong kip thoi cho nguwoi nudi di chuyén
dam bao an toan cho dan ong.

+ St dung cam bién am thanh d€ giam
sat sy thay doi tan s6 am thanh d€ phat hién
chia dan ty nhién, thiéu chta (Magnier va
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Ekszterowicz, 2018), sy thay do6i diéu kién + St dung cac ung dung ghi lai nhat ki
mdi trueong, hay dich bénh tan cong. trong sudt qua trinh lai tao gidng, nudi ong
fotwevecr e | Lo 1ay mat, thu mua, chébién, dong goéi va phan
models | tode phoi méat ong la yéu cau dau tién dé€ minh
bach thong tin cho qua trinh truy xuat va xac
Prepuocesing [ ot ‘ thuee ngudn gdc mat ong va cac san pham ché
| bién tir mat. Cac di liéu thu thap tir cac khau
dentifying Bees trong qud trinh nuodi, ché bién mat duoc gui
i o vé trung tam xw ly trén Cloud théng qua
mang internet st dung cac phuwong thic truy
Hinh 3. Gidm sat 4m thanh thiing ong cap Wifi, Lora, 3G/4G.
+ St dung cac hinh anh camera cung ky Mobile Base Station
thuat xt ly anh bang Al quan sat va wdc ..-»—" sy . T :éiv ..;«—"
luong hay dém so luong ong ra vao t6 (Leva == L S ——
ctv, 2023; Nguyen va ctv, 2023) dé nguoi nuodi ...ff" Router - —
nam dugc cich dan ong phan tng véi méi M {ﬁ-s L
truong xung quanh (Markovic, 2026), tit co Sy
hoi tim kiém thitc dn téi tinh hinh thoi tiét, ; ‘ .
berg} dlClrvl“hay F?Ciéci‘nbanéay hai. | 7 =] = ‘.L = =1
User

Hinh 5. M6 hinh hé théng quan 1y cic thung ong
+ St dung cong nghé Blockchain véi cac
thudc tinh nhu tinh bat bién, tinh bén viing
va dé dang truy cap dé luu trit cac thong tin
nhat ki trong qua trinh san xuat ché bién
(TCVN, 2023)6 nang cao niém tin voi nguoi
tiéu dung vdi mat ong.

PI-opg  p@s pas

Hinh 4. Dém ong ¢ cita t bang hinh anh

Ngudi mua
(customer)

Nha nuéi
ong giéng

Nha bén lé

Nha nuéi Nha déng géi/ché bién
(retailer)

ong mét (manufacturer)

E... B ;
B = Hgo - (o mm — & o -

Batchinffo 7?’ 7
SXgidng |« T Nuditrdng L. dc’)ig :or: A el i

API AR API

5

I ETR
Cr

‘ Blockchain gatewway

Reauest Info

K D@gﬂ% Hop d3ng Hop dong

théng minh théng minh

Mang Blockchain

Hinh 6. M6 hinh tich hgp Blockchain vao chudi cung (tng mat ong
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3. GIAI PHAP UNG DUNG CONG NGHE SO NUdI ONG
LAY MAT TAI VIET NAM

Tai Viét Nam, viéc ing dung cong nghé
trong nganh mat ong chu yéu la ting dung
cac hé thong truy xuat ngudn gdc dung cho
khau déng g6i mat ong. Céc giai phap hd tro
tong thé chudi cung tmg mat ong nhat la
khau giong, san xuat mat hau nhw chua co.

Vién CDIT phéi hop v6éi nhém nghién
ctu vé ong mat cua Hoc vién Nong nghiép
Viét Nam thuc hién giai phap nudi ong mat
cong nghé cao hudng téi mot giai phap tong
thé cho chudi cung ting mat (D& tai 20/2021
DTCT-KC-4.0-20/19-25;
https://vietham.vnanet.vn/vietnamese/tin-
tuc/nuoi-ong-lay-mat-theo-cong-nghe-40-
298097 .html).

Giai phdp da duoc xay dung bao gom
cac tinh ndng co ban nhat lién quan dén cac
hoat dong nudi va cham séc dan ong, thu
mua va chébién mat, déng goi va phan phoi
thanh pham:

- Quan ly giéng ong:

+Theo do6i duoc pha hé ong trong qua trinh
lai tao d€ tim ra cac dong ong chat luong cao,
thich nghi tot trdnh can huyét;

+ Quy trinh nudi ong cong véi quy trinh
chon loc, ghi gia pha ong chua;

+Mbi ca thé ong chta dwoc danh ma
triede khi duoc dua vao dan ong.

- Hb trg nudi va thu hoach mat ong

+ Giam sat nhw nhiét d9, d6 &m bén trong
va ngoai thung ong, cung cap thong tin cho
nguoi nudi ong biét cac bién thién nhiét do
bat thuong trong thung dé€ diéu chinh lam
sao dé€ on dinh trong sudt qua trinh sdng;

+ Theo doi dwoc trong lwong thung ong
giup chon thoi diém thu hoach mat tranh
qua sém (ndng sudt khong cao) hay qua
mudn (anh hudng chat luong);

+ Theo doi am thanh cua thung ong dé
phat hién bat thuwong vé dan ong: bi cén

trung tdn cong, tach dan, thiéu
chua...(Nguyen Huu Du va ctv, 2020; Phan va
ctv, 2022);

+Theo doi dém sd luwgng ong, tan suat
bay qua phén tich hinh anh dé biét diéu kién
moi treong khu vue nudi ong va diéu chinh,
bd sung thirc an cho ong hodc di hoa (Le va
ctv, 2023; Nguyen va ctv, 2023).

- Chébién mat ong

+Theo doi cac cong doan trong khac
nhau cua quy trinh ché bién nhu kiém tra
chat luong, loc tho, loc tinh;

+Luu kho bao quan.

- Déng gobi va phan phoi san phdm mat

+ Tao ma truy xudt va xac thuc nguon goc
san phdm st dung ma QR (twong duong
chttc nang cac hé thong TXNG co trén thi
treong hién nay).

+ Co ché nhép/xuat cia nha phan phéi
mat ong d€ theo dai lich trinh phan phoi san
pham.

- Giai phap hd tro viéc ghi chép nhat ki
cho moi cong doan san xuat, ché bién va
phan phéi mat ong theo quy trinh duoc sd
hod va thong qua ting dung trén smartphone
hodac tw dong béng cac cAm bién IoT.

loT/Al PC/SmartPhone

Smart phone

Nha sarv xuat

A '——'mdﬁ;—ﬂﬁ%

Ché bién Nha phan phéi Cira hang bén I&
Boéng qm

e P mﬁ Dong chdy vi atchm #

Hinh 7. Ung dung CNC vao san xuit mat ong

Tiéu dung

'Q

- Giai phap ciing duoc thiét k&, tich hop
Blockchain. O day, nhém nghién ctru st dung
mo hinh hgp déng thong minh d€ quan ly
thong tin trén blockchain. D€ linh hoat, cap
nhat dix liéu lén Blockchain dwoc thiét 1ap nhuw
mot tuy chon cho nha san xuét. Trong thiét ké’
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gidi phap nay, nhom nghién cttu cling xac
dinh mot s6 yéu cau mang tinh ddc trung caa
nganh ong mat dé€ hudéng dén kha thi va phu
hop diéu kién Viét Nam chit khong chi 1a mo
hinh giai phap ky thuat.

- Mot van d€ quan trong trong qua trinh
nay la viéc s6 hoa quy trinh trong chudi cung
tng mat ong. Viéc nay dam bao mdi thong
tin quan trong trong qua trinh san xuat
khong bi bd 16 va viéc lién két cac don vi
thanh pham mét ong dén moi khau trong qua

Nubi

Mua binh/xut kho

_

Ong chia

Thing ong

Ongchda

Thirc 3n

B D

Mua /xuit kho

trinh lai tao gidng, nudi, ché bién dién ra
chinh xac.

Giai phap ctia CDIT duoc thiét ké bam
sat quy trinh nudi ong VietGAP (1 va tiéu
chudn GS1 vé TXNG mat ong (TCVN, 2023).
O day, viéc quan ly dinh danh cac d6i tuong
nhu cd thé ong giong, thung ong, 16 mat
nguyén liéu, mé ché bién, 16 thanh phdm va
don vi san pham mat ong mot cach hé thong
va logic.

Podng goi

Ché bién
/ Mua binh/xudt kho

'

Mua binh/xuit kho

‘»E/‘t@ &D@D @b@BD @B@D DB

Drop

Mua binf/xust kho

» &

Hinh 8. Cac viéc chinh trong nuéi va ché bién mat ong

— Nubi ong méat & Viét Nam pho bién la
dang nudi quy mo6 nho nhw hd ca thé, doanh
nghiép nho. Giai phdp nay duogc thiét cung
cap chtrc ndng mo hinh nudi ong mat ¢ nhiéu
quy mo khac nhau tir mot nha san xuat chi
nudi ong hay cho doanh nghiép c6 nhiéu
khau tir nuo6i ong dén ché’bién déng gai.

+ Trong giai doan qua do (khi chua phai
100% nha san xuat ong ap dung NKDT) chap
nhan c6 sy két hop gitra cac nha san xuat ¢
hodc khong thyc hién khi NKDT trong su két
hop tao 16 mat dau ra nhung phai r6 rang,
minh bach;

+ Giai phép thich nghi duoc ca cac vung
san xudt c6 ha tang két ndi Internet va ca khu
vuc con thiéu cac di€u kién nay. Ché do
offline cho phép ghi nhat ki ¢ ca noi khong co
internet. Trong ché& dd nay lich cdng viéc
duoc tai xuéng mdy dién thoai, viéc ghi chép
nhat ki tién hanh binh thuong va luu trén

may, khi nguoi dung co internet dit liéu nay
sé duoc ddy 1én cloud bang nhan cong hay tu
dong.

+Giai phap c6 kha nang cung cap dong
thoi cho nhiéu doanh nghiép, nha san xuat
dé hinh thanh co s¢ di liéu dong by, giam
chi phi van hanh va tai nguyén st dung. Vi
mo hinh td chitc nay NKDT c6 thé cung cap
cho nha san xudt mat dudi dang cho thué
dich vu CNTT rat dé st dung va phu hop
nhu cdu dung va tra tién.

Bang viéc tng dung IoT, cac cam bién
(nhiét 6, d6 am, khoi luong, am thanh) da
dwoc cai dit theo doi truc tiét trén cic dan
ong tai trai ong ctia Cong ty CO phan Ong
mat Ban Mé Thudt, dong thoi ing dung phan
mén trén dién thoai thong minh két noi
internet d€ nguoi nudi ong quan ly trai ong
minh mot cac dé rang
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Hinh 9. Phin mém BeeNote quan ly trai ong

Dan ong khoe, s6'ong di lam dong, nhiét d¢-do dm
trong dan 6n dinh, khong cé dm thanh mat chiia,
nang sudt mat tang (KL mdt=KL tong-KL ting ddy-
KL v6 tdng ké, ndp thing, khung cdu, sip)

Giai phap tng dung cdng nghé s6 nudi
ong lay mat khi st dung rong sé mang lai
hiéu qua:

- Nha san xuat cai thién dwgc nang suat,
chat lugng san pham mat ong; giam thiéu
duoc cac rui ro trong qua trinh nudi trong,
quan 1y dwoc nhan cong tot hon va dé dang

mo rong quy md san xudt ma khong giéi han
vé dialy.

— Céc san phdm mat ong cb ngudn goc rod
rang, minh bach gitp xay dung thuong hiéu
mat trén thi treong, tranh bi ap pha gia.

-bdi véi linh vuc Nong nghiép Viét
Nam, v6i viéc dwa nhat ky dién t@ va truy
xuat ngudn goc vao sé gitp nha san xuat
nganh hang mat ong y thitc hon trong cung
cdp san phadm, tranh suy nghi lam &n
nghiém tuc bi danh doéng véi lam an chup
giat. Tt do, gitp hinh thanh dan théi quen
trong san xudt hang hod chat luong cao va
dan tao ra thuong hiéu mat ong cao va bén
viing trén thi truong thé gidi nhu tiém nang
von c6 cua no.

Thudn loi va kho khan:

- Viét Nam dang trong giai doan thuc
day chuyén déi so trong do o linh viee nong
nghiép, cdc nha san xuat ciing da bat dau tiép
can duoc cdc md hinh san xuat tién tién va
cling bat dau trién khai cac cong cu méi cho
nong nghiép. Cac chinh sach ctia nha nuéc
cling hd tro nha san xudt th nghiém va st
dung ban dau gan nhu khong mat chi phi.

- Tu duy san xuat nho 1é van chua coi
trong viéc dua cong nghé tng dung, van
bao luu quan diém nudi dua trén kinh
nghiém. Nhiéu nha san xudt con e de khi
trién khai, con nhin vao cic nha san xuat
khac lam truedc bén canh d6 tam ly so phtic
tap, phat sinh cong sttc khi ttng dung cong
nghé cling lam cac giai phap nay cham dwoc
dwa vao thuc té.

4. KET LUAN

Giai phdp nudi ong cong nghé cao, ap
dung cac tién bo gan day nhat cua cong nghé
s6 vao cac cong doan cua chudi cung tng
mat ong la budc tiéh quan trong nham khic
phuc cac han ché gdp phai cua nganh san
xudt mat ong thoi gian qua. Giai phap da
budc dau mang lai hiéu qua. Véi mong mudn
chung tay gitp nganh san xuat mat ong khai
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thac duoc cac tiém nang, thoi gian téi nhom
nghién ctru sé tiép can voi cac nha nudi ong
cting nhu cac doanh nghiép ché bién, xuat
khau dé tung buwdc cung ¢ nganh san xuat
nay va goép chung vao su thanh cong cta linh
vuc chuyén d6i s6 nong nghiép ¢ Viét Nam.

Mot s6"hwéng hoan thién giai phdp:

- Xay dung quy trinh nudi, ché bién mat
cho céc giong ong phd bién va phu hop diéu
kién & cac vung nudi cha lgc d€ thuan tién
cho nha san xuét ing dung. Tién dén cd thé
xay dung cac bd kit va s6 tay huéng dan dé
cac nha san xuat & cdc quy md dé dang tng
dung gitp giam chi phi va thoi gian thiét 1ap
ban dau.

— Chudn hoa thiét bi phan cting dé& dé
dang tich hop va thay thé: Cac thiét bi IoT
theo doi thung ong sé can chudn hod, don
gian hoa va dé dang duwa vao st dung hay
thay thé dé co thé gidm sat duoc nhiéu.

- Két néi 5G thay cho két n6i Wifi hay
Lora thuan loi va dé bao tri hon cho viéc dua
cac thiét bi hod tro giam sat qua trinh nuodi
ong. Khi d¢, cac thong tin nhat ky sé ngay
cang chi tiét va c6 thé thyc hién ty ddng, kip
thoi sé gitp nha san xuat quan ly tot hon va
hiéu qua hon.

— Hinh thanh san giao dich mat ong gitta
cac nha san xuat, ché bién va hé thong phan
phoi. Trén hé thong da c6 dir liéu cac cung
cap nguyén liéu nudi ong, nha san xudt mat
ong, nha ché&bién déng gdi va cac dai ly phan
phoi nén hoan toan cé thé tao dung mot san
giao dich dé€ trao d6i mua ban tir nguyén liéu,
giong, mat thdo dén mat ché'bién va cac thanh
phdm ttr ong.
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S h X Ve ~ 2 z A A ~ ~
TINH HINH NHIEM SAN DAY O CHO NUOI TAI MOT SO XA
THUOC THANH PHO THAI NGUYEN, TINH THAI NGUYEN

Ding Viin Nghiép', D6 Thi Vian Giang', Vii Thi Anh Huyén' va Nguyén Thi Bich Nga!
Ngay nhan ban thao bai bao: 07/3/2024 - Ngay nhan bai phan bién: 20/3/2024
Ngay bai bdo duoc chap nhan dang: 08/4/2024
TOM TAT

Thu thap 738 mau phan ché nuoi tai 4 xa thudc thanh phd Thai Nguyén, tinh Thai Nguyén dé
danh gid ché nhiém sén day. Két qua cho thay 206 mau phan ché nhiém san day, chiém 27,91%. Ty 1é
nhiém sén day c6 xu huéng tang theo tudi ché. Ché gidng ndi nhiém san day nhiéu hon so véi ché lai
va ch6 ngoai nhap. Ty 1& nhiém sén day & ché trong cac mua khong cé sy khac nhau rd rét. Ché bi

bénh san day thuong gay yéu, kém &n, r6i loan tiéu hda, phan cd 1an ddt san.

Tuw khoa: Ché, sdn day, ty 1¢ nhiém, lam sang, Thdi Nguyén.
ABSTRACT

The infection of dogs with tapeworm in 4 communes in Thai Nguyen city,
Thai Nguyen province
Collecting 738 dog feces samples in 4 communes of Thai Nguyen city, Thai Nguyen province to
identify the enfection of tapeworms. The results showed that 206 dog feces samples were infected with
tapeworms, accounting for 27.91%. The rate of tapeworm infection tends to increase with dog age.
Domestic dogs are infected with tapeworms more often than hybrid dogs and foreign dogs. The rate of
tapeworm infection in dogs does not differ significantly between seasons. Dogs with tapeworm disease
are often weak, have poor appetite, have digestive disorders, and have tapeworm segments in their

stools.

Keywords: Dogs, tapeworms, infection rate, clinical, Thai Nguyen.

1. DAT VAN BE

Ngay nay, trong doi song cta con nguoi
loai ché chiém mot vi tri hét stec quan trong.
Cho la gidng vat nudi dugce con nguodi thuan
hoéa tir rat sém va dwgc nudi rong rai o khap
cac qudc gia trén thé' gidi. Cho 1a loai vat giau
tinh cam va rat trung thanh. Véi ban nang
nhanh nhen, mit tinh, tai thinh, khttu giac
phat trién, khon ngoan, diing cam, sinh
treong nhanh, tam voc 1én nhé khac nhau
tuy giong... nén ché duwoc con nguoi st dung
vao rat nhi€éu cong viéc thudc cac linh vuc
khac nhau trong cudc song. Ché co thé thuc
hién cac cong viéc don gian nhu: gift nha, bat
chudt, chin dit gia suc, kéo xe, lam canh...

'Trudng CD Kinh t6-K§ Thuat - Dai hoc Thai Nguyén

* Tc gia lién hé: TS. D6 Thi Van Giang, Truwong CD Kinh
t&-Ky Thuét - Dai hoc Thai Nguyén. Dia chi: TG 8, phuong
Thinh Dén, thanh phd Thai Nguyén, Thai Nguyén. DT:
0904.22.72.72; Email: vangiang208@gmail.com.

dén cac cong viéc khé khan, nguy hiém trong
cac linh vuc an ninh, nghién ctru vi try, y
hoc, dia chat, thé thao...

Do nudi ch6 cé muc dich da dang nhw
vay nén trong nhitng nam gan day, viéc nudi
ché ¢ nudc ta phat trién rong rai. Cung voi
sy gia tang sO lugng ctia dan chd, dich bénh
cling xay ra ngay cang nhiéu. Bénh dich
khong nhitng gay thiét hai cho chdé ma con
anh huéng dén stc khoe con nguoi. Ngoai
nhitng bénh truyén nhiém gay thiét hai cho
ché nhuw cic bénh dai, Caré, bénh xoin
khuédn, bénh do Parvovirus..., bénh do ky
sinh trung cting gay nhiéu thiét hai cho ché,
dac biét 1a dac diém khi hau néng &m ¢ nude
ta tao diéu kién thuan loi cho cic loai mam
bénh ky sinh trung ton tai va phat trién.

Bénh san day la mot bénh phs bién &
ché. Theo Nguyén Thi Ky (1994); Vuong Dtic
Chat va Lé Thi Tai (2004), trén thé gidi co
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khoang 40 loai san day gay bénh cho cho va
cac thu an thit thudc ho chd va méo, mdt sd
loai san day gay bénh cho ché meo cling la
tac nhan gay bénh cho nguoi. San day ky
sinh lam cho cho6 gay yéu, suy nhuoc, thiéu
mau, ¢6 hoi chiing viém rudt, giam kha nang
sinh san va sé chét do kiét strc (T6 Du va
Xuan Giao, 2006).

Theo Zanzani va ctv (2014), bénh ky sinh
trung & ché cé thé lay nhiém sang nguoi da
tr6 thanh moét trong nhitng mdi de doa
nghiém trong d6i véi stc khoe cua cdng
dong. Beiromvand va ctv (2013) cho biét, giai
doan 4u trung ctua san day Echinococcus
granulosus c6 thé ky sinh va gay bénh nguy
hiém cho ngudi. Au san ky sinh & phé nang,
di hanh va ky sinh ¢ bé mdt cac co quan noi
tang, tham chi & ca ndo va mat nguoi.

Trong nhitng nam gan day, ché duoc
nudi khd pho bién ¢ cac dia phuong. Tuy
nhién, viéc nuodi cho tha rong va phong tri
bénh ky sinh trung, ddc biét la bénh do san
day cho ché con it dugc chu y. Xudt phat tte
nhu cau cta thuce té, chung to6i da nghién cttu
tinh hinh nhiém sin ddy & ché nudi tai mot s6' xa
thugc thanh phd” Thai Nguyén, tinh Thdi Nguyén,
tr d6 c6 co sO dé xuat bién phap phong tri
bénh hiéu qua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Béi tugng, dia di€m va thoi gian

Cho nuoi tai 04 xa thugc thanh phd Thai
Nguyén, tinh Thai Nguyén lién quan dén
bénh san day ky sinh ¢ cho, tir thang 01/2023
dén thang 11/2023.

2.2. N0i dung va phwong phap

Xéac dinh mot s6 dic diém dich té bénh
san day ¢ cho nudi tai mot sd xa thudc thanh
ph6 Théai Nguyén, tinh Thai Nguyén, bao
gdm: Xac dinh ty 1é nhiém san day o ché tai
mot s6 xa thudc dia phwong nghién ctru; ty 1€
nhiém san day ¢ chd theo tudi; theo giong
ché; theo mua trong ndm va xac dinh biéu
hién lam sang ctia ché bi bénh san day.

* Phuwong phdp thu thdp mdu:

Viéc thu thap mau dugc tién hanh ngau
nhién tai cac ho nudi ché theo phuong phap
14y mau chuim nhiéu bac. Tai thanh phd Thai
Nguyén, tinh Thai Nguyén 18y mau & 04 x3;
tai moi xa 1ay mau 6 3-5 xém. S& mau & xém
duoc 1dy mot cach ngau nhién.

Mau phan ché méi thai ra duoc thu thap
ngau nhién vao cic budi sang, dé trong tui
nilon budc kin. Ghi cac thong tin sau vao nhan:
loai chd, tudi, tinh biét, trang thai phan va cac
biéu hién 1am sang ctia chd, thoi gian, dia chi.

Céc loai mau duoc xét nghiém ngay
trong ngay hodc xét nghiém sau khi bao quan
theo quy trinh bdo quan mau trong nghién
cttu ky sinh trung hoc.

* Phuwong phdp xdc dinh t 1¢ nhiém sin diy
0 ché:

Xét nghiém phan ché tim dét san theo
phuong phap Iéng can Benedek (1943): Cho
tlrng mau phan vao cdc thuy tinh, thém 5-10
l1an nudce 13 sach, khudy tan roi d€ yén 15-20
phut cho lrfmg xudng, gan nudc trén di, lai
cho nudc vao, khudy tan can, dé léng lai roi
gan... Lam di lam lai nhi€u 1an cho dén khi
nudc trong sudt, cho cdn vao dia petri, dat
trén to gidy mau den dé€ quan sit bang mat
thuong va kinh lup tim cac doan va cac d6t
san day. Néu c6 dot san thi dung buat 16ng
khoi ra. Nhitng mau phan tim thay d6t san
day dugc xac dinh la co nhiém, nguroc lai la
khong nhiém.

2.3. Xtz 1y s6 liéu

SO liéu duoc xi ly theo phwong phap
thong ké sinh hoc (Nguyén Van Thién, 2002)
va trén phan mém Minitab 14.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty 1& nhiém san day & ché tai mot s6 xa
thudc thanh phé Thai Nguyén, tinh Thai
Nguyén

Thu thap 738 mau phan ché nudi tai xa
Quyét Théng, xa Son Cidm, xa Phuic Triu va
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xa Cao Ngan thudc thanh phd Thai Nguyén,
tinh Thai Nguyén d€ xac dinh ty 1é nhiém san
day, két qua thé hién ¢ bang 1 cho thay ché
nudi tai 4 xa diéu tra déu bi nhiém san day
véi ceong d6 tir nhe dén nang. Trong tong s6
738 mau phan ché kiém tra tai 4 xa c6 206
mau phan ché dwong tinh, chiém 27,91%. Ty
1& ch6 nhiém sén day cao nhat & xa Son CaAm
va thap nhét & xa Quyét Thang.
Bang 1. Ch6 nhiém san day tai xa/phuong
Ché kiém tra Ché nhiém Ty lé

Xa/phuwong (con) (con) %)
Quyét Thang 189 41 21,69
Phtic Triu 174 53 30,11
Son CAm 203 68 33,50
Cao Ngan 172 44 25,88
Tinh chung 738 206 27,91
Mitic y nghia ¥2=7,552 P>0,05

Chung t6i chi tién hanh nghién ctu tai
cac xa thudc thanh phd ch khong nghién
ctru tai cac phuong vi phuwong thiee chan nu6i
ché ctia cac xa van chu yéu tha rong va nguoi
chdn nubi it quan tam dén viéc st dung
thudc va cac bién phap phong chéng bénh ky
sinh trung cho ché. Mat khac, san day choé co
vong doi phat trién qua ky chu trung gian
kha da dang nhuw trau, bo, lon, tho, c, bo
chét... vi vay, van dé kiém soat giét mo
khong chat ché tai cac xa nghién cttu la
nhitng yéu t6 thuan loi cho sy phat trién cua
cac loai san day ky sinh ¢ cho.

Qua diéu tra thuee t€ chiing tdi thay, cho
nudi ¢ nhitng noi tinh trang vé sinh thu y
kém, phuong thitc chan nudi tha réng, ché' do
kiém soét giét m& 1ong 1o thi ty 16 nhiém san
day tang lén. Két qua nghién cttu cua ching
toi pht hop véi nhan xét cia Pham Van
Khué va Phan Luc (1996); Nguyén Thi Kim
Lan va ctv (1999).

3.2. Ty 1é nhiém san diy theo tudi cho

Tudi ctia vat nudi 1la moét trong nhing
yéu td anh hudng dén tinh cam thu d6i véi
bénh ky sinh trung noi chung va bénh san
day & ché néi riéng. Vi vay, ty 1& nhiém san
day theo tudi la mét chi tiéu xac dinh choé o

Itta tudi nao dé nhiém san day, tir d6 c6 ké&
hoach phong triv hiéu qua. Két qua vé ty 1é
nhiém san day theo tudi ché dugc trinh bay &
bang 2.

Bang 2. Ty 1é nhiém san day & ché theo tudi

Tudi Choé kiém tra Ché bi nhiém Ty 1¢
(thang) (con) (con) (%)
<3 197 28 14,21
3-12 289 75 25,95
>12 252 103 40,87
Tinh chung 738 206 27,91
Mitc y nghia %2=39,963 P<0,001

Két qua bang 2 cho thay, yéu t6 tudi cua
vat nudi c6 anh hudng kha ro rét dén ty 1é
nhiém sén day. Ché ¢ cac Itta tudi déu nhiém
san day, tuy nhién cac giai doan tud6i khéac
nhau co ty 1é nhiém khéc nhau. Sy sai khéc
vé ty 1&¢ nhiém giita cac ltta tudi chd c6 y
nghia thong ké (P<0,001). Ché 3-12 thang
tudi c6 ty 1& nhiém sdn day cao nhat, thap
nhat ¢ chd <3 thang tudi.

Két qua nghién ctu cta chung t6i phu
hop véi nghién cttu ctia tac gia Lé Htu Nghi
va Nguyén Van Dué (2000) va Nguyén Thi
Quyén va ctv (2011): ty 1é nhiém san day cao
nhat ¢ ché 2-12 thang tudi, thap hon & chd
trén 12 thang tudi va thdp nhat ¢ ché dwdi 2
thang tudi. Tuy nhién, két qua cua ching toi
khéc so v6i Nabavi va ctv (2014) khi mo
kham ché ¢ tinh Chaharmahal va Bakhtiar &
mién tdy cua Iran thdy, tudi khong anh
huong nhiéu téi ty 18 nhiém sén day 6 ché.
3.3. Ty 1é nhiém san day theo gidng ché

Tai dia ban nghién cttu, cac ho chu yéu
nudi chd ndi, mot sO it nudi cho lai va rat it
hd nudi chdé ngoai. Vi vay, chang toi tién
hanh kiém tra ty 1é nhiém san day theo loai
ché, két qua dugc thé hién ¢ bang 3.

Bang 3. Ty 1é nhiém san day theo giong ché
Ché kiém Ché nhiém Ty 1¢
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oA Z
Giong tra (con) (con) (%) X P
No6i 485 167 34,43
Lai 179 38 21,23 _
Ngoai 74 1 135 40170001
Chung 738 206 27,91
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Ty 1& nhiém sén day & 3 gidng ché (ndi,
lai va ngoai) tai cac xa nghién cttu c6 su khac
nhau 15 rét (P<0,001), ty 1& nhiém chung la
27,91%. Ty 1é nhiém san day & ché ndi cao
nhat (34,43%), sau d6 dén cho lai (21,23%) va
thap nhat 6 chd ngoai (1,35%).

Két qua cua chiung tdi khd tuong dong
v6i két qua ctia Nguyén Thi Quyén (2011) khi
nghién ctru ty 16 nhiém san day ché ¢ Phu
Tho thay ché nodi nhiém san day véi ty 1é cao
nhat (44,38%), tiép do 1a cho lai (28,72%) va
thap nhat ¢ chd ngoai (8,70%). Két qua nay
cling twong dong voéi két qua nghién ctu
Nguyén Thi Kim Lan va ctv (2017).

Su khac nhau vé ty 1& nhiém san day &
cac giong cho, theo chung t6i c6 lién quan
chit ché dén ché do cham soc, phong tri
bénh. Tai 4 xa nghién ctru, ché ngoai duoc
chdam séc kha can than, nhiéu ho gia dinh
dinh ky tdy giun sdn va thuong xuyén tam
chai cho ch¢; vi vay, chd ngoai it ¢6 diéu kién
tiép xtic voi mam bénh va ky chu trung gian
mang du trung san day. Trong khi d¢, rat
nhiéu cho lai va gan nhw 100% s6 ché noi
duwoc nuodi theo phuong thire tha rong, cac ho
nuoi ch6 khong quan tam dén viéc phong trir
cac bénh ky sinh trung néi chung nén thoi
gian tiép xuc véi ky chu trung gian nhiéu,
ché néi va ché lai dé nhiém san day hon.

3.4. Ty 1é nhiém san diy & ché theo mua
trong nam

Dya vao cac thoi diém thu thap mau
trong thoi gian nghién ctru, chung t6i da xac
dinh bién dong ty 1é nhiém san day & cho
theo mua trong nam. Két qua thé hién ¢ bang
4 cho thdy ¢ cac mua khac nhau thi ty 1é
nhiém sén day & ché 1a khac nhau, tuy nhién,
st khac nhau gitta cdc mua la khong ro rét
(P>0,05): ty 1& mau phan ché thu thap vao
mua Xuan nhiém san 1a 30,05%; mua Dong
(29,59%); mua He (27,27%) va mua Thu
(24,14%). Bui Van Chuodng (2015) da nghién
ctru ty 1& nhiém san day & chd theo mua
trong nam tai Thanh Hoéa va cho biét ty 1é

nhiém san day ¢ cho trong cac mua khong co
sy khéc nhau r6 rét. Két qua nghién ctru nay
twong dong voi nghién ctu cua tac gia trén.

Bang 4. Ch6 nhiém san diy theo muia

Mia S6 miu MAunhiém Tylé
(con) (con) (%)

Xuan 203 61 30,05
He 165 45 27,27
Thu 174 42 24,14
Doéng 196 58 29,59
Tinh chung 738 206 27,91
Mtec y nghia %2=2,001 P>0,05

3.5. Biéu hién 1am sang ché bi bénh san day
Theo doi triéu ching lam sang cta 60
ché nhiém sén day (qua két qua xét nghiém
phéan), két hop hoi chu hdé nudi ché dé€ xac
dinh ty 1é va cac biéu hién lam sang ¢ cho
nhiém san day. Két qua thé hién ¢ bang 5 cho
thady ché nhiém san day cé biéu hién triéu
ching cha yéu ctia bénh phan c6 d6t san day
(100% s6 cho theo ddi ¢é triéu ching nay); ia
chay ndng, phan d6i khi c6 mau (8,33%); co
thé gay com, 16ng rung nhiéu (38,33%); roi
loan tiéu hda kéo dai, khi tdo, khi ia chay
(25,00%); ngtra hau mon (46,67%); chi c6 2
ché 6 triéu ching an it, ndén mira, chiém ty 1é

3,33%.

Bang 5. Bi€u hién 1am sang cho bi bénh san day

Ché Co triéu

Bifu hién lam saing  nhiém ching TZ e
(con)  (con) (%)

No6n mtra, an it 60 2 3,33
fa chay nang, phan cé mau 60 5 8,33
Gay com, 1ong rung nhiéu 60 23 3833
R&i loan tiéu hoa kéo dai 60 15 25,00
Ngtta hau mon 60 28 46,67
Phén c6 dét san day 60 60 100

Qua theo doi triéu chiing lam sang cua
nhitng ché nhiém san day, chiing t6i nhan
thdy triéu chiing 1am sang cta ché nhiém san
c6 thé nhan biét kha dé dang, nhat 1a khi phat
hién c6 nhiéu ddt san trang trong phan. Day
la co sO quan trong d€ chdn doan bénh trong
thuc t€ chdn nudi cho. Theo ddi triéu ching
lam sang két hop véi tim hiéu déc diém dich
té va kiém tra dot san trong phan la phuong
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phap co6 thé chan doan chinh xac dwgc bénh
san day.

Trinh Van Thinh (1977) cho biét ché cé
san day chi phat thanh triéu ching néu co
qua nhiéu san: con vat dau bung, di ta, an
that thuong, ngira hau mon, cé khi bi co giat;
cudi cung thiéu mau, gay rac rdi chét. T6 Du
va Xuan Giao (2006) da nhan xét cho bi bénh
san day thuwong gay yéu, suy nhuoc, thiéu
mau do thiéu dinh dudng, viém rudt, giam
kha néng sinh san, con véat chét do kiét stc.
Nguyén Thi Kim Lan (2012) cho biét khi bi
nhiém san day nhe, ché thé hién triéu ching
1am sang khong rd. Khi nhiém néng, con vat
c6 thé€ bi ndn mtta, viém rudt cata man tinh,
an it, ngira hau mon. Mot s6 treong hop ¢
triéu chiing gia dai: 4 chan run giat hodc bi
liét.

Nhu vay, cho nhiém san day nuoi tai cac
xa, phuong nghién cttu vé€ co ban cling thé
hién nhitng triéu chitng lam sang nhu cac tac
gia trén da mo ta.

4. KET LUAN

Kiém tra mau phan ctia ch6 nudi tai 4 xa
thudc Tp. Thai Nguyén cho thay ty 1é duong
tinh v6i san day chiém 27,91%: cao nhat ¢ xa
Son Cam va thap nhat & Quyét Thang; ché
ndi c6 ty 1& nhiém cao nhat va thap nhat &
ché ngoai; ché >12 thang nhiém cao nhat
(40,87%), 3-12 thang tudi la 25,95% va thap
nhat & ché <3 thang (14,21%) va ty 1& nhiém
gitta cac mua khong c6 sy khac nhau ro rét.
Ché bi bénh san day thuong gay yéu, kém
an, roi loan tiéu hda, phan ¢ 1an d6t san, ¢
triéu ching than kinh. Ty 1& cé biéu hién
triéu ching bién dong 3,33-100%.
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CONG NGHE NANO - UNG DUNG CUA CONG NGHE NANO
TRONG Y HOC VA NONG NGHIEP

1. Cong nghé Nano
1.1. Khdi niém vé Cong nghé Nano

Theo Bach khoa toan thu mo Wikipedia,
Cong nghé Nano la viéc st dung vat chat ¢
quy monguyén tk, phan tk vasiéu phan
tte cho cac muc dich cong nghiép. M6 ta phd
bién sém nhat vé cong nghé Nano dé cap dén
muc tiéu cong nghé cu thé 1a thao tac chinh
xac cac nguyén tir va phan tir d€ ché tao cac
san pham c6 quy mo vi md, ngay nay con
duoc goi la cong nghé Nano phan t. Sau do,
mot mo ta khai quat hon vé cong nghé Nano
da duwoc thiét lap boi Sang kién Cong nghé
Nano Qudc gia tai Hoa Ky: cong nghé Nano
la sw di€u khién vat chat voi it nhat mot kich
thwdc 1-100 Nanomet. Dinh nghia nay phan
anh thuee t& rf?mg cac hiéu tng co luong tw rat
quan trong ¢ quy md linh vuc leong ti nay
va do d6 dinh nghia da chuyén tir mot muc
tiéu cong nghé cu thé sang mdt hang muc
nghién cttu bao gom tat ca cac loai nghién
ctu va cong nghé xt ly cac tinh chat dac biét
cua vat chat dudi ngudng kich thude da cho.
Do do, nguoi ta thuong xem dang "cong
nghé Nano" cling nhu "cong nghé kich thudc
Nano" d€ chi pham vi rdng ctia cac nghién
ctu va ung dung c6 dic diém chung la kich
thuwde.

Coéng nghé Nano duoc xac dinh theo
kich thudc l1a rong 16n mot cach ty nhién, bao
gom cac linh vuc khoa hoc da dang nhu khoa
hoc bé mat, hda hoc hitu co, sinh hoc phan
te, vat ly ban dan, lvu tri nang luwong, ky
thuat, ché tao vi mo va ky thuat phan ti. Cac
nghién cttu va tng dung lién quan cling da

PGS.TS. Nguyén Vin Diic
Phé truong Ban Truyén thong, KHCN va HTQT

Hoi Chdn nuéi Viet Nam

dang nhw nhau, ttt moé rong cta vat ly thiét
bi thong thuong dén cac cach tiép can hoan
toan méi dua trén qua trinh tu 1ap rap phan
tw, tir viéc phat trién cac vat liéu méi véi kich
thudc trén quy mo6 Nano dén diéu khién truc
tiép vat chat & quy mo nguyén tt.

Cong nghé Nano la ky thuat cua cac hé
thong chirc ndng ¢ quy md phan ti. Diéu nay
bao gom ca cong viéc hién tai va cac khai
niém nang cao hon. Theo nghia gdc cua ng,
cong nghé Nano dé cap dén kha nang duw
kién xay dung cac hang muc tir duéi lén, st
dung cac ky thuat va cong cu dang duoc phat
trién ngay nay d€ tao ra cdc san phdm hoan
chinh, hiéu suét cao.

Nanomét la don vi do lwong bf?mg mot
phan ty cta mét. Theo quy udc, cong nghé
Nano dwoc coi la pham vi thang do1-
100nm theo dinh nghia dwoc st dung boi
Sang kién Cong nghé Nano Qudc gia & Hoa
Ky. Gidi han dudi dwgc thiét lap boi kich
thudc ctia cac nguyén tir vi cong nghé Nano
phai ché'tao cac thiét bi ctia n6 ttr cac nguyén
tee va phan ti. Gidi han trén it nhiéu la tuy y
nhung la khoang chan dudi kich thudc ma
cac hién twong khong quan sat dwoc trong
céc cau tric 16n hon bat ddu tré nén rd rang
va ¢6 thé duoc st dung trong thiét bi
Nano. Nhitng hién twong méi nay lam cho
cong nghé Nano khac biét véi cac thiét bi chi
don thudn la phién ban thu nho ctia moét thiét
bi vi m6 twong duong; cac thiét bi nhu vay o
quy md 16n hon va dwoc md ta bang cong
nghé vi mo.

94

KHKT Chan nuéi sé 299 - thang 6 nam 2024


https://vi.wikipedia.org/wiki/Nguy%C3%AAn_t%E1%BB%AD
https://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/w/index.php?title=Ph%E1%BB%A9c_h%E1%BB%A3p_si%C3%AAu_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Ph%E1%BB%A9c_h%E1%BB%A3p_si%C3%AAu_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_nano_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=S%C3%A1ng_ki%E1%BA%BFn_C%C3%B4ng_ngh%E1%BB%87_Nano_Qu%E1%BB%91c_gia_(NNI)&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=S%C3%A1ng_ki%E1%BA%BFn_C%C3%B4ng_ngh%E1%BB%87_Nano_Qu%E1%BB%91c_gia_(NNI)&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Hoa_K%E1%BB%B3
https://vi.wikipedia.org/wiki/Nan%C3%B4m%C3%A9t
https://vi.wikipedia.org/wiki/C%C6%A1_h%E1%BB%8Dc_l%C6%B0%E1%BB%A3ng_t%E1%BB%AD
https://vi.wikipedia.org/w/index.php?title=L%C4%A9nh_v%E1%BB%B1c_l%C6%B0%E1%BB%A3ng_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Khoa_h%E1%BB%8Dc_b%E1%BB%81_m%E1%BA%B7t&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Khoa_h%E1%BB%8Dc_b%E1%BB%81_m%E1%BA%B7t&action=edit&redlink=1
https://vi.wikipedia.org/wiki/H%C3%B3a_h%E1%BB%AFu_c%C6%A1
https://vi.wikipedia.org/wiki/Sinh_h%E1%BB%8Dc_ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/Sinh_h%E1%BB%8Dc_ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/Ch%E1%BA%A5t_b%C3%A1n_d%E1%BA%ABn
https://vi.wikipedia.org/wiki/L%C6%B0u_tr%E1%BB%AF_n%C4%83ng_l%C6%B0%E1%BB%A3ng
https://vi.wikipedia.org/wiki/K%E1%BB%B9_thu%E1%BA%ADt
https://vi.wikipedia.org/wiki/K%E1%BB%B9_thu%E1%BA%ADt
https://vi.wikipedia.org/w/index.php?title=Ch%E1%BA%BF_t%E1%BA%A1o_vi_m%C3%B4&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=K%E1%BB%B9_thu%E1%BA%ADt_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Linh_ki%E1%BB%87n_b%C3%A1n_d%E1%BA%ABn
https://vi.wikipedia.org/wiki/Linh_ki%E1%BB%87n_b%C3%A1n_d%E1%BA%ABn
https://vi.wikipedia.org/wiki/T%E1%BB%B1_l%E1%BA%AFp_r%C3%A1p_ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/T%E1%BB%B1_l%E1%BA%AFp_r%C3%A1p_ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/V%E1%BA%ADt_li%E1%BB%87u_nano
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_nano_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_nano_ph%C3%A2n_t%E1%BB%AD&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Thang_%C4%91o_v%C4%A9_m%C3%B4&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_vi_m%C3%B4&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_vi_m%C3%B4&action=edit&redlink=1

TIN KHCN, VAN BAN VA KHUYEN NONG

Cac nha khoa hoc hién dang tranh luan
vé nhingtic dong cua cdng nghé
Nano trong twong lai. Cong nghé Nano co
thé tao ra nhiéu vat liéu va thiét bi méi vdéi
rat nhiéu tng dung, chiang han nhu trongy
hoc Nano, dién tir Nano, san xuat vat liéu
sinh hoc ndng luong va cac san pham tiéu
dung Nano. Mat khac, cong nghé Nano dat
ra nhiéu van dé twong tu nhu bat ky cong
nghé mai nao, bao gdbm nhitng lo ngai vé tinh
doc hai va tac dong moi truong cua vat liéu
Nano va nhitng tic dong tiém tang cua
chuing d6i vdi kinh té'toan cau, cling nhu suy
doan vé cac kich ban ngay tan thé'khéc nhau.
Nhitng lo ngai nay da dan dén mot cudc
tranh ludn gitta cdc nhom van dong va chinh
phu vé viéc liéu cac quy ché vé cdng nghé
Nano c6 dugc dam bao hay khong.

1.2. Ngudn goc va sy phdt trién ciia cong nghé
Nano
1.2.1. Ngudn goc cong nghé Nano

Céc khai niém vé cdong nghé Nano lan
dau tién dwoc thao ludn vao ndm 1959 boi
nha vat ly noi tiéng Richard Feynman trong
bai ndi chuyén There’s Plenty of Room at the
Bottom, trong d6 6ng mo ta kha nang tong
hop thong qua thao tac tryc ti€p vdi cac
nguyeén ttr.

Nam 1961, KS. nguwoi Ai Cap Mohamed
Atalla va KS. Han Qudc Dawon
Kahng tai Bell Labs da ché tao MOSFET dau
tién v6i do day cong oxide 100nm, cung véi
chiéu dai cong 20um.

Thuat ngtt "cong nghé Nano" duoc Norio
Taniguchi st dung lan dau tién vao nam
1974, mac du né khoéng duoc biét dén rong
rai. Lay cam hutng tir cac khai niém caa
Feynman, Eric Drexler da sit dung thuat ngtx
"cong nghé Nano" trong cudn sach nam 1986
ctia ong Engines of Creation: The Coming Era of
Nanotechnology, dé xuat y tuéong vé mdt "'nha
lap rép" kich thudc Nano cé thé tao ra mot
ban sao ctia chinh né va cua cac muc khac co
dd phtec tap tuy y véi diéu khién nguyén ti.

Cling ndm 1986, Drexler dong sang lap Vién
Foresight d¢ gitp nang cao nhan thic va
hiéu biét ctia cong ddng vé cong nghé Nano.

Su xuat hién cua cong nghé Nano nhw
mot [inh viee vao nhitng nam 1980 da thong
qua sy hoi tu cta cong trinh ly thuyét va
cong khai cua Drexler, da phat trién va pho
bién mét khung khai niém cho cong nghé
Nano va nhitng tién bo thyc nghiém c6 kha
nang hién thi cao thu hut sy chu y trén quy
mo rong hon dén trién vong diéu khién
nguyén ti cia van dé. Ké tir khi mie d6 pho
bién tang dot bién vao nhitng nam 1980, hau
hét cong nghé Nano da lién quan dén viéc
nghién cttu mot s cach tiép can dé ché tao
cac thiét bi co khi tr mot sd luong nhod
nguyeén tt.

1.2.2. Sy phat trién cua cong nghé Nano

Trong nhitng nam 1980, hai budc dot pha
16n da thuc ddy su phat trién ctia cong nghé
Nano trong ky nguyén hién dai.

Dau tién, viéc phat minh ra kinh hién vi
quét duong ham vao nam 1981, cung cip
hinh anh chua ting c6 vé cac nguyén ti va
lién két riéng 1é va dugc st dung thanh cong
d€ diéu khién cac nguyén ti riéng lé vao nam
1989. Cac nha phat trién kinh hién vi 1a Gerd
Binnig va Heinrich ~ Rohrer tai Phong  thi
nghiém Nghién cttu Zurich ctia IBM da nhan
dwoc giai Nobel Vat ly nam
1986. Binnig, Quate va Gerber cling da phat
minh ra kinh hién vi luc nguyén t&r tuong tw
vao nam do.

Thtt hai, fullerenes dugc phat hién vao
nam 1985 boi Harry va ctv nhitng nguoi da
cung nhau doat giai Nobel Hodéa hoc nam
1996. Ceo ban dau khong duwoc md ta 1a cong
nghé Nano; thuat ngit nay da duoc st dung
lién quan dén cdng viéc tiép theo véi cac
ong graphene lién quan (duoc goi la 6ng
Nano carbonva d6i khi dwoc goi 1la ong
Bucky), dé xuat cac ing dung tiém nang cho
thiét bi va dién ti kich thudc Nano. Viéc phat
hién radng Nano carbonphan 16n la
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do Sumio lijima cua NEC ctia NEC vao nam
1991, ma lijima da gianh dwoc giai thuong
Kavli m¢é ddu ndm 2008 vé Khoa hoc Nano.

Nam 1987, Bijan Davari dan dau nhém
nghién cttu ctia IBM da trinh dién MOSFET
dau tién c6 do day oxide cong10nm, st dung
cong nghé cong wolfram. MOSFET da
cong cho phép mo rong quy md dudi do dai
cong 20nm, bat dau véi FInFET, mot
MOSFET céng d6i, khong phang, ba
chiéu. FinFET bat ngudn ti nghién ctu cta
Digh Hisamoto tai Phong thi nghiém Nghién
ctru Trung tam Hitachi vao ndm 1989. Tai UC
Berkeley, cac thiét bi FInFET duoc ché tao boi
mot nhéom bao gom Hisamoto cung
voi Chenming Hucua TSMCva cac nha
nghién ctu quoc t& khac bao gom Tsu-Jae
King Liu, Jeffrey Bokor, Hideki Takeuchi, K.
Asano, Jakub Kedziersk, Xuejue Huang,
Leland Chang, Nick Lindert, Shibly Ahmed
va Cyrus Tabery. Nhém da ché tao cac thiét
bi FInFET xudng con 17nm vao nam 1998 va
sau dé la 15nm nam 2001. Nam 2002, mot
nhém bao gom Yu, Chang, Ahmed, Hu, Liu,
Bokor va Tabery da ché'tao ra thiét bi FInFET
kich c& 10nm.

bau nhing nam 2000, linh vyc nay da
thu hut duoc su chd y ngay cang tang ctia
gidi khoa hoc, chinh tri va thwong mai, dan
dén ca tranh cai va tién bd. Céc cudc tranh cai
da xuat hién lién quan dén cac dinh nghia va
y nghia tiém tang ctia cong nghé Nano, duoc
minh ching boi bao cao ctia Hiép hoi Hoang
gia vé cong nghé Nano. Nhitng thach thirc da
dwgc dat ra lién quan dén tinh kha thi caa cac
tng dung duwoc hinh dung boi nhitng nguoi
ung ho cong nghé Nano phan tit, ma dinh
diém 1a cudc tranh ludn cong khai gitra
Drexler va Smalley vao nam 2001 va 2003.

Trong khi d6, viéc thwong mai hda cac
san phdm dua trén nhiing tién bd cta cong
nghé kich thudc Nano bit ddu xuat hién. Céc
san phdm nay dugc gioi han trong cac tng
dung hang loat ctia vat liéu Nano va khong

lién quan dén viéc kiém soat nguyén tir cua
vat chat. Mot s6 vi du bao gom nén
tang Silver Nano dé st dung cac hat Nano
bac lam chat khang khuan, kem chéng nang
trong sudt dua trén hat Nano, tang cuong soi
carbon béng cach st dung hat Nano silica va
ong Nano carbon cho vai dét chdng 6.

Cac chinh phu da chuyén sang thuc day
va tai tro cho nghién cttu vé cdng nghé Nano,
chéng han nhu & My véiSang kiéh Cong
nghé Nano Qudc gia, t6 chirc da chinh thic
hoéa dinh nghia dwa trén kich thwdc cua cong
nghé Nano va thiét 1ap tai trg cho nghién ctu
vé quy md Nano va & Chau Au thong qua
cac Chuong trinh Khung Chau Au vé Nghién
ctru va Phat trién cong nghé.

bén gitta nhitng nam 2000, su cha y
khoa hoc nghiém tic va méi mé bat dau phat
trién. Cac du an xuat hién dé€ dua ra 16 trinh
cong nghé Nano tap trung vao thao tac chinh
xac nguyén tir ctia vat chat va thao luan vé
cac kha nang, muc tiéu va ting dung hién co
va du kién.

Nam 2006, mot nhom cac nha nghién
ctu Han Quoéc tir Vién Khoa hoc va Cong
nghé Tién tién Han Qudc (KAIST) va Trung
tam Nano Fab Quéc gia da phat trién
MOSFET 3nm, thiét bi dién t&t Nano nho nhat
thé’ giéi. NO dua trén cong nghé FinFET
toan cong.

Hon 60 qudc gia da tao ra cac chuong
trinh nghién ctu va phat trién cong nghé
Nano cta chinh pht nam 2001-2004. Ngudn
tai tro cia chinh phu da vuot qua chi tiéu caa
cong ty cho nghién ctru va phat trién cong
nghé Nano, véi phan 16n tai trg dén tir cac
tap doan co tru so tai Hoa Ky, Nhat Ban va
Puc. Nam t6 chic hang dau da ndp
nhiéu bang sdng ché'tri tué nhat vé nghién
ctu va tng dung cong nghé Nano dau tié tu
nam 1970 dén 2011: Samsung
Electronics (2578), Nippon
Steel (1490), IBM (1360), Toshiba (1298)
va Canon (1162). Nam t8 chitc hang dau xuat
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ban nhiéu bai bao khoa hoc nhat vé nghién
ctu cdng nghé Nano tir nam 1970 dén 2012
la Vién Khoa hoc Trung Qudc, Vién Han lam
Khoa hoc Nga, Trung tam National de la
recherche scientifique, Pai hoc Tokyo va Dai
hoc Osaka.

2. Ung dung ctia cdng nghé Nano

2.1. Ung dung cong nghé Nano trong y hoc

Céng nghé Nano dwgc tng dung nhiéu
nhdt trong linh vuc y t& Viéc diéu tri
bénh ung thu, nhiéu phuong phap diéu tri
khéc nhau da duoc thir nghiém dé c6 thé han
ché cac khoi u phat trién va tiéu diét chung &
cap do t&bao. Mot nghién ctru da cho két qua
rat kha quan khi sit dung cac hat Nano vang
dé€ chong lai nhiéu loai ung thu. Céc hat
Nano nay sé duoc dua dén cac khdi u bén
trong co thé, sau d6 cé thé dung cac tia thich
hop bao gom siéu am, laser, hdng ngoai dé€
kich hoat hat vang gia nhiét va nhiét néng sé
tiéu diét t& bao ung thu ma khong hai té bao
lanh khac.

Khoéng ding lai & do, cac nha khoa hoc
con nghién cttu mot du an Nanorobot vo
cung dac biét. Voi nhitng cht robot ¢ kich
thudc siéu nho, cd thé di vao bén trong co thé
con nguoi d€ dua thudc diéu tri dén nhiing
bd phan can thiét. Viéc cung cap thudc mot
cach truc tiép nhu vay sé lam ting kha nang
cting nhu hiéu qua diéu tri.

Cong nghé Nano trong twong lai khong
xa sé€ gitp con nguoi chdng lai can bénh ung
thue quai 4c. Tuy nhién, hat Nano vang van
dang trong qua trinh nghién ctu va th
nghiém vi tinh an toan trong viéc st dung
hat Nano vang van chua cao, mot sd nghién
ctu khoa hoc da chi ra diéu nay: Do van dé
dao dtc ma chua c6 nghién ctu doc td trén
nguoi nhung c6 nhiéu nghién ctru trén t€bao
nguoi chi ra kha nang gay doc cua hat Nano
vang do6i véi t&€ bao nguoi (Powell AC). Do
d6, dé ung dung diéu tri viéc kiém soat kich
thudc cuia hat Nano, liéu luong 1a can thiét dé
dam bao khong gay doc cho co thé.

Cong nghé mo6 Nano (Nanotissue
Engineering) c6 tham vong tong hop nén
nhitng khung sinh hoc ctia cdc md trong co
thé, cac khung nay co6 cau trac Nano, cd thé
tw thiét k& va tai tao gidng nhw protein tu
nhién. Va nhu vy, con nguoi c6 thé hy vong
tao ra duoc “collagen nhan tao”, “tuy song
nhéan tao” hay “vdng mac nhan tao” ... d€
thay cho xuwong bi gly, dé chita bai liét cho
nhitng nguoi bi ton thuwong cdt song hodc dé
cho nhitng nguoi mit séng mét lai.

2.2. Ung dung cong nghé Nano trong nong
nghiép

Nong nghiép Viét Nam ndi chung hién
st dung chua hiéu qua cac loai nguyén vat
liéu, vat tu dau vao nhu: dat, nudc, phan
bdn, thudc bao vé thuc vat, ... Bén canh d6,
con gay ra khi thai nha kinh. Viét Nam hang
nam st dung 10-11 triéu tan phan bon cac
loai, lwong thuéc bao vé  thuc
vat (BVTV) ngudn gdc hoa hoc lién tuc ting.
Hién nay, cac loai thuéc BVTV cta nudc ta da
tang 1én 1.000 loai trong khi ctia cdc nudc
trong khu vuec chi 400-600 loai.

Tu duy va tdp quan san xudt nong
nghiép con ton tai nhi€u han ché, nhat la st
dung btra bai thudc BVTV va phan bén héa
hoc. Nong san sau thu hoach khong dam bao
cac tiéu chi an toan gay anh huong khong
nho téi nguoi tiéu dung. Sau mot thoi gian
dai canh tdc, cac tac nhan hoa hoc st dung
trong nong nghiép khong ding cach la moi
nguy hai de doa t6i moi treong, lam mat can
bé“mg hé sinh thai. Trudc tinh hinh d6, nong
nghiép Viét Nam can phai bat kip cong nghé
san xuat hién dai trén thé gidi hudng téi san
xudt ndng san than thién véi méi truong va
an toan cho ngwoi st dung.

Ung dung céng nghé Nano trong san
xudt néng nghiép dé€ quan ly, phong trir sdu
bénh hai cay trong dang duwgc cac nha khoa
hoc trong nudc va thé gidi tién hanh nghién
cttu hoan thién va da dat dugc mot sd thanh
tyu nhat dinh. Cac hat Nano c6 nong do xac
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dinh c¢6 thé dwogc st dung dé kiém soat cac
bénh cay do ndm, vi khudn gay ra. Hat Nano
kim loai c¢6 kich thuwdc vai Nanomet thi hiéu
qua khang nam, khang khuan ting 1én hang
ngan lan so véi dang ion.

Nano bac: La hat Nano duoc nghién cttu
va st dung nhiéu nhat cho hé thong nong
nghiép. N6 ¢6 tac dung tic ché va diét khuan
cwec manh va c6 pho tac dong rong dén cac
loai vi khudn, ndm, thim chi cd cac loai vi
khuan, ndm da khang véi cac loai hoat chat
BVTV khéc. Nano bac rat én dinh va phan
tan tot trong nudc giup loai bod cac vi sinh vat
khong mong muén trong dat, nwéc va hé
thong thuy canh. Ngoai ra Nano bac con 1a
mot chat kich thich ting trudng thuwe vat
tuyét voi, vuot trdi so véi cac san pham tang
tredng khac trén thi treong. Khi phun qua 1a
giup b la tang cuong kha nang hap thu anh
sang, ting hiéu suat quang hop cua cay
trong.

Nano déng: C6 kha nang diét hdu hét cac
loai ndm bénh gay hai cay trong, né duoc
xem nhu mot loai thudc BVTV dic tri ndm
theo cach an toan nhat, khong gay hai, khong
ton dw cac chat doc hai trén san pham va
khong anh hudng xau dén nguoi st dung.
Nano déng xam nhdp qua thanh té& bao va
twong tac véi cac ciu truc ndi bao nho kich
thudc hat nho va dd hoat dong bé mét 16n, nd
tac dong truc tiép 1én mang t€ bao vi khuan
lam pha v& ciu trac di truyén cua t€ bao tir
dé 1am vi khuan mat stec song va chét.

Khi két hgp Nano bac va Nano dong cho
hiéu ting cong hop tic ché va phong trir hiéu
qua nhiéu loai ndm bénh khac nhau. Mot s&
ché& pham Nano con duoc st dung phong trir
con trung chich hut gay hai cay trong khong
anh huong dén moi truong va stc song ctua
cay trong. Cong nghé Nano duoc tng dung
dé chan doan cac bénh gay hai cay trong do
virus thong qua cach xac dinh chinh xac giai
doan tai to hgp DNA va tong hop protein ctia

virus lam nén tang xay dung cac giai phap
phong trtr dich bénh do virus gay ra.

Céc san pham phan bén Nano duoc ché
tao tt nhitng vat liéu than thién vdéi moi
treong, cac nguyén t6 dinh dudng duoc dua
vao cau truc Nano xdp, nho cdu truc nay,
dudng chat duoc giai phéng tir tir va dam
bao cho cay trong st dung trong sudt thoi
gian sinh truong. Cac thanh phan trong vat
liéu Nano nha cham khi c6 nudc sé teong tac
v0i nhau va tan vao nwdc véi mot lwgng nho
duoc kiém soat. Sau khi lwong nay dwoc cay
hdp thu, mét phan phan Nano khac méi tiép
tuc duoc phong ra voi nong do tuong duong,
tranh hién twong rira tr6i, bay hoi hay tham
thau. Cac ché pham Nano khi phun, tuéi cho
cay chi can mot lwong nho da mang lai hiéu
qua cao hon so vdi cac loai phan bén truyén
thong khac. Diéu nay giup tiét kiém phan
bén, giam ngd dodc voi cay trong va khong
gay ton du hoa chat trong san pham.

Hién nay, Viét Nam da c6 mot s6 tng
dung ctia cong nghé Nano trong san xuat cac
loai phan bén 14, thudc trtr ndm bénh cho cay
trong. Hai nguyén t6 duoc tiép can dau tién o
dang Nano la Nano bac (Ag) va Nano dong
(Cu). DBay 1a hai nguyén t6 c6 tinh chat khang
khudn manh va cang manh hon khi né duoc
chia tadch thanh cac hat c6 kich thudc
Nanomet. Nhung trong hai nguyén td nay,
dong (Cu) la nguyén t6 thudc thanh phan
dinh dudng ctia cay va con nguoi, nhung bac
(Ag) thi khong. Vi thé, dong ¢ dang Nano
dugc st dung nhu phan bén 1an thude trie
nam bénh, vi khudn trén cay trong, trd thanh
mot loai thudc BVTV khong nhitng khong
doc hai cho con nguroi va moi treong ma con
giup cung cap dinh dudng vi luong ddng cho
cay voi mot liéu lugng cuc nho vira du, giap
cay thoat khoi tinh trang bi ngd doc do tich
lay dong du thira trong dat.

2.2.1. Xir ly moi truwong trong trot

Viéc thuong xuyén st dung thudc trir

sau va phan bén trong trong trot dan dén

98

KHKT Chan nuéi sé 299 - thang 6 nam 2024



TIN KHCN, VAN BAN VA KHUYEN NONG

khong kiém sodt duoc cac chat khong mong
muon trong phan bén hda hoc va thudc trie
sau vao moi treong. Cong nghé sinh hoc
Nano véi cach tiép can day hia hen gitup cai
thién san xudt cdy trong va khac phuc 6
nhiém dat va nuwéc ngdm. Qua cac bao co
tng dung gan day caa cdng nghé Nano trong
moi treong nong nghiép, cac nha khoa hoc
da cho thdy viéc st dung cac vat liéu Nano
d€ cai thién chat lwgng moi treong, gitp phat
hién va khic phuc 6 nhiém & cac khu vuc
khac nhau.
2.2.2. Ting ning sudt va chat lwong nong sin

Phan bén déng mot vai tro v cung quan
trong trong san xudt nong nghiép. Tuy nhién,
viéc lam dung phan boén hoda hoc da gay ra
nhing hidu qua nghiém trong d6i véi moi
treong, tac dong xau dén dat trong, lam anh
huodng dén chat luong va an toan ndng san,
anh hudng dén stc khoe con nguoi. Cong
nghé sinh hoc Nano cho phép tao cac san
pham Nano thich hgp gitp cay trong sinh
treong, phat trién tot, nang cao nang suat va
chat luong noéng san, ngoai ra con giup cay
trong ting strc dé khang, tir d6 giam luong
phan bén hoa hoc va thudc bao vé thuc vat
st dung trong trong trot, giam thiéu 6 nhiém
moi truong, gop phan phat trién néng nghiép
bén viing.

ba c6 nhiéu thyc nghiém chiing minh
hiéu qua cua ché pham Nano ddi vdi sinh
treong, phat trién, nang suat va chat luong
cua cay trong nhu: khi st dung phan bén
Nano phospho cho cay dau tuwong co thé tang
toc do phat trién 33%, nang suat hat tang 20%
so voi st dung phan lan thong thuong. Cay
dau twong khi st dung phan bon 14 chita vi
luong Zn duédi dang Nano ZnO nong do 20
mg/l da tang 1an luot 42, 41, 98 va 76% chiéu
dai ré, sinh khéi ré, chiéu dai than va sinh
khéi than. Ngd duwoc xtt ly bang Nano
dong (1,3mg/kg hat gidong) cho cay cao hon
10cm va ndng sudtcao hon 33,3% so véi
khong xtt ly. Xt ly Nano TiO? 20 mg/l thuc

day quang hop va chuyén hda nito, tir d6 cai
thién tdc dd sinh truong cua rau bina. Xt ly
hat Nano kim loai Cu, Co va Fe cho hat dau
twong trudc khi gieo (liéu luwong Nano 100
mg/70kg hat) lam tang: ty 1é nady mam, s6
luong diép luc va nang suat dau tuong (Vién
Cong nghé mdi truong). Nano bac nong do
8ppm da thuc day su sinh trudng, phat trién
va ndng suat ctia hai giong khoai tay, KL cu
dat 25,6g (Atlantic) va 20,4g (Bliss), ndng suat
thuc thu cao hon 1,6 1an so véi khong xtr ly
Nano bac.

2.2.3. Phong trir sdu bénh hai cdy trong

Viéc st dung thudc BVTC hoa hoc dé€
chong lai dich bénh cho cay trong déu gay
nén nhitng tac hai nhat dinh, n6 giai phong
chat héa hoc vao rau qua va méi truong xung
quanh, gay ra 6 nhiém moi truong va anh
hudng dén chat luong ndong san. Cong nghé
Nano cho phép tao ra cac san pham c6 kha
ndng chong lai cac vi sinh vat gay bénh dé
bao vé cay trong, dong thoi cac san pham nay
lai than thién véi moi treong va an toan voi
con nguoi.

Céac nguyén td kém, dong, bac la nhing
nguyén to c6 tinh khang nam, khang khuan
cao. Khi cac hat Nano kim loai ¢6 kich thuwdce
vai nm thi hiéu qua khang khuan, khang nam
tang lén hang ngan 1an so voi nguyén td o
dang ion. Ngoai ra, doc tinh ctia ching co
tinh chon loc cao véi vi khuan, vi ndm. Hién
nay, da c6 nhiéu ché pham Nano nhu Nano
bac, Nano dong, Nano kém, Nano chitosan,
Nano TiOz... dugc chiing minh la c6 kha
nang phong trit hiéu qua cac bénh do vi
khudn, ndm, vi rut gay ra trén cay trong,
khong nhitng thé ching con la nhiing san
pham than thién véi moi treong, an toan voi
con nguoi va khong gay ra tinh khang thudc.

Bénh & cdy can duwoc phat hién ¢ giai
doan sém d€ giam thiéu t6i da dién tich cay
trong bi nhiém bénh va thiét hai sdu bénh
gay ra. Cac nha khoa hoc da tao ra cac thiét bi
Nano c6 kha ndng theo doéi va phat hién sau
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bénh hai mot cach chinh xac, thoi phat hién
nhanh chéng, c6 thé cho két qua trong vong
vai gio, thiét bi nhé gon, linh dong, dé st
dung va c6 d6 chinh xac cao, khong can bat
ky ky thuat phtc tap nao dé hoat dong, ngay
ca mot nong dan cing cd thé st dung hé
thong nay. Céc cam bién Nano tu dong két
ndi véi mot hé thong GPS c6 thé giam sat
toan bdo mot khu viee sdn xuat, theo doi diéu
kién dat dai, tinh hinh sau bénh, sttc khoe cay
trong, di€u nay sé rat httu ich cho cac ho
ndéng dan. Su két hop cong nghé sinh hoc va
cong nghé Nano trong cam bién da tao ra cac

thiét bi c6 do chinh xac cao, cho phép phan
tng nhanh hon trudc nhing thay déi moi
treong va bénh hai.

Nhu vay, cong nghé Nano duoc coi la
mot chia khoa méi d€ phét trién nong nghiép
trong thoi ky 4.0. Viéc cung cap cho trong
trot cac giai phap cdng nghé mdi vé dinh
dudng cay, BVTV, phat hién sau bénh, theo
doi sy phat trién cua cay, cong nghé Nano
htta hen nang cao nang suat, san luong va
chat lwgng nong san, dong thoi hudng dén
phat trién nén ndng nghiép an toan, bén
vitng va than thién vdi moi treong.
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