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SUMMARY

SOME RESULTS OF APPLYING RARE EARTH ASCORBATE, CITRATE
COMPLEXES IN ADDITION TO ANIMAL FEEDS, ASSESSING

GROWTH AND DISEASE RESISTANCE FOR CHICKEN AND CATFISH
(PANGASIANODON HYPOPHTHALMUS)

Rare earth elements have been widely used in agriculture in China, European and American. Besides the
application of rare earths in farming, rare earths are also used in livestock to: increase productivity, reduce
food costs, reduce disease and mortality, and increase food quality. According to the previous reports, the
effective of using organic rare earth compounds were better than inorganic compounds. Its has been
evaluated by field tests. The parameters of citrate complexes synthesis are as follows: 4M citric acid,
reaction pH is 3, reaction temperature is 80°C, reaction time is 5h, molar ratio citric acid/RE**(M/M) is
1.25. The parameters of ascobate complexes synthesis are as follows: 2M ascorbic acid, reaction pH is 3.5,
reaction temperature is 80°C, reaction time is 6h, molar ratio ascobic acid/RE**(M/M) is 3.25, the synthesis
efficiency is nearly 95%.This report also presents the results of trials evaluating the effectiveness of
ascorbate complexes added to catfish feed and rare earth citrate added to chicken feed: The results show
that rare earth citrate is added at a low level, 200 mg/kg feed reduced diarrhea rate by 33.58%, reduced
respiratory disease rate by 26.73%, increased weight gain rate by 5.51%, daily weight gain by 5.64% and
decreased feed conversion ratio by 5.7%. Similar to the results of catfish, additions with rare earth
ascorbate complex at 200 mg/kg feed helped improve weight gain by nearly 12% compared to the control
(p<0.05) after 56 days; Reduced FCR by nearly 7% compared to the control after 84 days; increased
survival rate by about 7% compared to control. Rare earth residues in food are not much different from the
control.

Keywords: Edwardsiella ictaluri, feed conversion ratio, rare earthAscorbate, striped catfish.

1. MO PAU nang lugng mai.... Ngoai ing dung trong
Pét hiém (REE) duoc coi 13 “Vitamin cia ~ °On€ nghiép, n6 con duogc img dung trong
nganh cong nghi€p hién dai”, dong vai tro nong .nghl?p, fhang hanAr‘thf P haanon va
quan trong trong linh vuc nhu: qudc pf}u gla th.lfc anﬂrcha.r} nudi. Trong linh Vue
phong, hang khong vii try, dién tir, cong ~ POnS nghiép, dat hiem REE nhe duoc bb
nghé théng tin, cong nghiép hat nhan, sung vao phan bon cho cay trong giup tang
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nang Suét, chéng chiu thoi tiét khic nhiét,
ting chit luong nong san... va nhu mot
chat phu gia bd sung vao thirc an chin nudi
giup tang kha nang sinh truong, khang
bénh, giam hé s6 chuyén héa thirc an. .

Trong vai thip ky qua, nhiéu nghién ctru
vé hiéu qua sir dung REEs trong phu gia
thirc an chan nudi da duogc thuc hién. Cac
két qua chi ra rang, b6 sung dét hiém vao
khau phan &n ¢ mot lidu lwgng nhat dinh
c6 thé cho thdy két qua tich cuc khong
nhimg vé mit tang trong ma con co thé
gillp cai thién chat lugng thit, sira va
tring & ca gia siic va gia cam [1]. Bén
canh d6 danh gia an toan du luong dat
hiém khi b6 sung vao thic an chan nudi
cling di dugc nghién ctru tai Trung Qubc
va cac nude chau Au, chau My [2].

Cac hop chat nguyén t6 dat hiém hitu co
va vo co (REEs) da dugc su dung rong rai
lam chét ‘thay thé an toan cho khang sinh
trong ché d6 an udng dé tang cuong suc
dé khang va tang nang suat vat nudi trong
trang trai, bao gom gia suc, ctru, thd, lon
va ga dé... [2-4]. Tai chau Au Theo
Redling (2006) dat hiém vo co (mu01 dat
hiém v6 co) va hitu co (phure. chat dat
hiém) déu dugc sir dung nhu chat phu gia
bd sung vao thic an cho gia stc, tuy
nhién sir dung dat hiém hiru co cho két
qua tot hon. Thang 10/2020, Uy ban chau
Au (European Commission-EC) di cap
gidy phép sd 2020/1370 chap thuan viéc
st dung citrate lanthanide (tén thuong mai
Lancer®, do Cong ty Treibacher Industrie
AG san xuit) 1am phu gia bd sung vio
thirc an cho lgn con cai sira.

Nham thuc day tiéu héa, cling nhu cai
thién tang truong va phong ngura dich
bénh, khang sinh thuong duoc bd sung
vao thuc an chan nudi. Tuy nhién, viéc st
dung khang sinh trong chin nudi c6 thé
dan dén hién twong da khang thudc cua
cac loai vi khudn, suy thodi méi truong,
ton du khang sinh trong san pham anh
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hudng khong tét t6i suc khoe con nguoi
nén di bi cAm dau tién ¢ Thuy Dién vao
ndm 1986, sau d6 14 toan by Chau Au nim
2006. Tai Viét Nam khang sinh dung trong
chan nuéi bit ddu dwoc cAm tir nim 2018.
Pé thay thé dan khang sinh bd sung vao
thire dn chdn nudi, cic nude ¢6 nén chin
nudi tién tién da 4p dung cic ché phim
khdc nham giam chi phi nuéi, ting loi
nhuén, nhung van dam tiéu chuén vé sinh
an toan. Va mot trong nhiing hudng di
méi, 13 viée nghién ciru bd sung cac ché
pham hitu co dat hiém vao thic an chan
nuoi dugc quan tam.

Bai b4o trinh bay quy trinh tong hop phirc
chat ascorbat va citrat REE (La, Ce) tir
ngudn nguyén lidu dat hiém Pong Pao va
dua vao thir nghiém trén ga va cé tra.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu, héa chit

— Axit HCL, H,0,, NH,OH, NaOH, Axit
Citric, Axit Ascobic (PA, TQ)

— Pit  hiém (La, Ce) carbonat
Re,(CO3)3 ¢6 thanh phan nhu sau:

Bang 1. Thanh phén cdc nguyén ;5 da?t hiém trong
san pham carbonat dat hiem

STT pﬁg‘nt;fé‘h Pon vi tinh | Ham lwgng
1 La % 15,65
2 Ce % 24,86
3 Pr % 3,01
4 Nd % 5,94
5 Dy % 0,62
6 Y % 1,43
7 Eu % 0,071
8 Gd % 1,46

Nhan xét: Nguyén liéu carbonat dat hiém
¢ trong nudc chua co loai nao la hang hoa
nén ching t61 st dung nguyén li¢u la
carbonat dat hiém ché bién tir quing dat
hiém Pong Pao dugc cung cip boi Trung



tam Qéng nghé dat hiém, Vién Cong nghé
xa hiém [6], [7].

22. So dbd téng hop phue
Ascorbat va Citrat REE (La, Ce)
So dd téng hop phirc chit Ascorbat va

Citrat dat hiém duoc thuc hién theo hinh
sau:

chit

REACO:):H,0
Hoatm RE(COH0 |, Dy dich HC115%
Kii Cer —Ce —H,0, 10%
Loc dung dich RECl,
Kéttia RE(OH), +— NH,OH
Rira RE(OH), . HO
Axit Citric Axit Ascorbic
Tong hop phire chat Téng hop phnic chat
RECH:0,.xH,0 RE(CH-05): xH;0
I !
Eiém tra, dénh gid chét hremg Kiém trz dénh gid chit hrong
phure chat phurc chat

Ché pham Crrat dat iem b Ché phém Ascorbat dit hiém
sung vio thire i cho ga thit bd sung vo thie & cho cé tra

Hinh 1. So do tong hop phirc cht Ascorbat va
Citrat REE (La, Ce) (Nguon: Trich dan theo tdi
liéu s6 6, 7).

2.3. Phwong phap phan tich phirc chit

— Phuong phap tinh hiéu sut tong hop:
Hiéu suit tong hop phuc chit dya vao
nong do dat hiém ban dau va nong do
dét hiém con lai trong dung dich theo
cong thuce (01)

34— 1N

3+
REbd RE

H% = <L x 100% (01)

"RE3Y
.. . X 3+
Trong do: Mpg3t la s6 mol RE°"trong
dung dich ban dau, Mpgst la s0 mol
[

RE3*con lai trong dung dich sau phan
ung.
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— Phuong phap xac dinh céu trac hoa
hoc phtrc chat: May quang pho FTIR
Affinity - 1S, Shimadzu, Nhat Ban.

— Phuong phap xéac dinh sé lugng va dic
diém cua cac phan tir nude hay cia cac
phdi tir trung hoa trong cau tao phtc
chat: May phan tich Labsys TGA
1600, Setaram, Phap.

— Phuong phap xac dinh cac nguyén tb
dat hiém riéng biét trong cau truc phirc
chat: May phan tich ICP-MS: 8900
Triple Quadrupole ICP-MS, My.

3. TONG HQP PHUC CHAT
ASCORBAT, CITRAT PAT HIEM

3.1. Tong hop phirc chat Citrat REE

Thong s6 chinh trong cong nghé tong hop
phirc chét Citrat REE (La, Ce) tir hydroxit
dat hiém hoat hoéa (méi sinh) nhu sau:
Néng dé axit Citric 4M; pH=3,5; thoi
gian phan ung S5h; nhiét do tong hop
90°C; véi ty 16 mol axit Citric/RE>* =1,25
cho san pham dat chit luong, hiéu suét
cao > 95% [6].

Két qua phan tich nhiét va pho hong ngoai
phtc chat Citrat dat hiém da xac dinh
duogc cautric cua phircchat dat hiém citrat
bao gdm 1 ion trung tim RE> vé4i 3 phdi
tu citratchung quanh va cong thic cua
phuc chét Citrat REE (La, Ce) c¢6 dang:
[RE(CsH507)3.H,0] [6].

Bdng 2. Thanh phan nguyén té ddt hiém trong

phirc chat Citrat REE
str| M | S;TL
1 La % 11,17
2 Ce % 18,09
3 Pr % 1,34
4 Nd % 3,48
5 Dy % 0,03
6 Y % 0,13
7 Eu % 0,04
8 Gd % 0,19




Tur két qua trong bang 2 ta thdy tong
nguyén to dit hiém co trong phirc chat
chiém 34,47%, diéu nay phu hop vdi cong
thie 1y thuyét.

3.2. Téng hop phirc chit Ascobat REE

Thong s6 cong nghé chinh anh hudng toi
quy trinh téng hop phirc chit Ascorbat
REE (La, Ce) tir hydroxit dit hiém hoat
hoéa (méi tong hop) nhu sau: Nhiét do
téng hop phuc chat 1a 80°C; Thoi gian
téng hop phtic chat 1a 6h; Ti 1& mol
RE®*/axit Ascorbic 1a 1: 3,25 (mol/mol);
pH dung dich 1a 3,5cho san pham dat chat
luong, hiéu sudt cao > 95% [7].

Két qua phan tich nhiét va ph6 hong ngoai
phtrc chit Ascorbat dat hiém da xac dinh
duoc ring RE®* da tham gia phan tung véi
axit Ascorbic thong qua lién két véi
nguyén tir O tao phirc chat Ascorbat REE
(La, Ce) va cong thirc cia phirc chét
Ascorbat REE (La, Ce) co6 dang:
[RE(CsH70¢)s] [7].

Bdng 3. Thanh phan nguyén té ddt hiém trong

Thite dn thi nghiém: Khau phan co s
cho tung giai doan sinh truong cua ga
duoc xay dung dua trén thuc t& ho chin
nudi dang sir dung. L6 d6i ching 1a khau
phan co s¢ va 16 thir nghiém c6 bd sung
thém 200mg phtc chét Citrat dat hiém/kg
thirc an.

B6 tri thi nghiém: Thir nghiém nay duoc
trién khai trén 1000 ga thit & ho chan nudi
ga Ha Noi. Tong s6 1000 ga duoc chia
thanh 2 16: 16 dbi chimg (khiu phan co
s0) va 16 thir nghiém (khau phan co s& +
200mg phirc chat dat hiém Citrat/kg thirc
an).

Xir Iy so liéu: Cac sb liéu thi nghiém
dugc xtr 1y théng ké ANOVA-GLM bang
phan mém Minitab phién ban 16.0.

4.2. Thir nghiém phirc chit Citrat dat
hiém trén Ga

Ti I¢ tang trong luong hang ngay, ti 1€
tang trong luong co thé 1a nhitng chi tiéu
danh gia ning suat sinh truong cua ga
nudi thir nghiém. Két qua cho thay khi bo

phikc chat Ascorbat REE sung Citrat dit hiém ¢ muc 200 mg/kg
7T | Chi tiéu phin Pon vi Ham thirc an da tang ty 1€ khoi luong co thé
tich tinh lwgng (g/con) sau 84 ngay nuoi 1a 5,51% va tang
1 La % 5,99 khoi luong hang ngay (g/con/ngay) tur 0-
2 Ce % 8,27 84 ngay tudi la 5,64% so vdi doi chung
3 Pr % 0,65 (Bang 4).
4 Nd % 1,77 Bang 4. sznh hwong cua viéc bo sung phirc chd”t
5 Dy % 0,04 Citrat dat hiém vao trong thirc dnden ndng sudt
6 Y % 0,51 sinh truong cua ga nudi thur nghiém
7 Eu % 0,02 .. | Loddi | Lé thir
8 Gd % 1,07 Chititu | hing | nghigm | SEM | P
< 1A 5 , £ 2 Khoi lugng co thé (g/con
Tu két qua trong bang 3 ta thay tong 0 ngay £ (g/con)
0 an t& dAt hié . hi h % 36,49 36,49
guyen to dat hiém co trong phuc chat tudi
A 0 A \ \ r,: A <
ch}em’18,32/), di€u nay phu hop véi cong 28 ngay 31942 | 33024 | 2742 | 0,032
thte 1y thuyét. tuot
- _ , < 56 ngay
4. THU NGHIEM PHUC CHAT tuéi 894,50 942,63 7,546 | 0,004
CITRAT DAT HIEM TREN GA S‘tlz‘giay 1540,71 | 1625559 |10,314]| 0,001
4.1 Thyc nghi¢m va xir 1y so li¢u Tiang khéi lugng hing ngay (g/con/ngay)
Ga thit thi nghiém: ga thit tr 1 ngay tuoi, | 0-28063y | 1546 | 1949 | 0088 | 0021
giong lai Luong Phuong x Mia. oL
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Chi tiey | L0401 | Lothw | o)
chirng nghiém
2956 | 5054 | 2185 | 0246 | 0,009
ngaytu01
S7-84 | 9308 | 2441 | 0212 | 0,004
ngay tuoi
0-84n93y | 1791 | 1892 | 0129 | 0,001
tuo1

Ty 1& nuoi sdng, ty 1é méc bénh tiéu chay
va ho hép 13 nhitng chi tiéu danh gia stc
khdée cua ga trong thoi gian nudi thu
nghiém. Két qua cho thiy khi b6 sung
Citrat dat hiém ¢ mirc 200 mg/kg thirc an
sau 84 ngay nudi da giam ty I¢ tiéu chay
33,58%, giam ty 1& mac bénh ho hap
26,73%, ti 1¢ song dat 96,76% so v&i dbi
chung 1a 95,53% (Bang 5).

Bdng 5. Anh huong clia viéc bo sung phirc chét

Citrat dat hiem vao trong thirc éndé(t ti lé mac

bénh tiéu chay, ti I¢ ho hap va ti I¢é song cua ga

nuoi thir nghiém

L oon Lé ddi | Lo thir )
Chi titu chirng | nghiém X P
Ty 18 tidu
chiy (%) 1,34 0,89 | 0,045 | 0,831
Ty 1é ho
hip (%) 1,01 0,74 | 0,014 | 0,937
Ty 1¢ séng (%)
0'%8 .. | 97,26 | 97,50 | 0,358 | 0,658
ngay tuoi
2956 | 9547 | 9973 | 0,295 | 0,023
ngay tuoi
5784 99,24 | 100,00 | 0,179 | 0,024
ngay tuo1
0'{?4 .. | 9553 | 96,76 | 0,582 | 0,187
ngay tuoi

Luong thirc an thu nhéan va hé ) chuyén
hoéa thuc an (FCR) cua ga nuoi tha
nghiém dugc trinh bay ¢ bang 6 cho thay:
Khi b6 sung Citrat dat hiém ¢ mirc 200
mg/kg thitc an lugng thuc an thu nhan
(g/con/ngay) sau 84 ngay nudi da co sy
khic nhau gitra 16 dbi chung va thir
nghiém tuy nhién chua khac nhau nhiéu
(53,38 50 v61 53,06), bén canh do giam hé
s6 chuyén hoa thirc n 5,7% so v6i ddi
chung (2,81 so véi 2,98).
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Bdng 6. Anh hwéng ciia viéc b6 sung phike chdt
Citrat dat hiem vao trong thirc anden lugng thirc
an va hé so chuyén hoa thirc an cua ga nudi

thir nghiém
Chitien | LOdOL | Lothir ooy, i p
chirng nghiém
Lugng thirc an thu nhén (g/con/ngay)

0-%8 2. 23,29 22,68 0,924 10,656
ngay tuoi

29:56 2. 52,76 51,29 0,738 {0,209
ngay tuoi

57:84 Z. 84,09 83,98 1,967 |0,968
ngay tuoi

084 | 5338 53,06 | 0,421 {0,612
ngay tuoi

Heg so chuyén hoéa thirc an (kg TA/kg tang khoi

lugng)

0-%8 Z. 2,31 2,16 0,089 (0,300
ngay tuoi

29:56 Z. 2,57 2,35 0,058 |0,034
ngay tuo1

57:84 Z. 3,65 3,44 0,085 |0,137
ngay tuoi

0_8\4 Z. 2,98 2,81 0,035 |0,012
ngay tuoi

5. THU NGHIEM PHUC CHAT

ASCORBAT DAT HIEM TREN CA
TRA

5.1. Thue nghi¢m va xir Iy s6 li¢u

Ca tra glong Puoc cung cép boi Trung
tam Qudc gia Gidng Thuy san Nudc ngot
Nam B6. Sau khi nuéi thuan dudng 2
tudn, ca tra khoé manh, déng déu voi
trong lwong 26-279. Vi khuan E. ictaluri
gy bénh duoc cung cip boi Vién Nghién
ctru Nudi trong thay san 2.

Thire an thi nghiém: Thirc n thi nghiém
duoc thiét lap dya trén nhu cau dinh
dudng cua ca tra theo NRC (2011) va
duogc san xudt trén ddy chuyén thiét bj san
xuat thirc dn vién ndi cho ca tai Xuong
san xuét thuc nghiém thuc an thuy san (tai
Céi Bé - Tién Giang). Céac thtrc an thi
nghiém gém TO, T1, T2 va T3 cb cung
ham luong dinh dudng nhung lan luot
chtta ham luong phirc chat Ascorbat dat
hiém khac nhau: 0 mg/kg, 100 mg/kg, 150
mg/kg va 200 mg/kg.




BO tri thi nghiém:

Ca dugc bd tri thi nghiém vao 12 bé
composite S00L c6 trang bi hé thong loc,
cap khi, thay nudc hodc cap nude nham
dam bido mdi truong nudc nudi phu hop
theo QCVN 02-22:2015/BNNPTNT vé
moi trudong nudc nuodi ca nudc ngot. Mat
d6 ca tha 30 con/bé, twong ung 4 cong
thirc thirc an va 3 1an 1ap lai cho mdi cong
thire. C4 duoc cho an 2 lan/ngdy trong
sudt 84 ngay.

Ca tra dugc nuodi voi 4 loai thic an co
ham luong phurc chat khac nhau trong 56
ngay, sau do, 20 con ca tai mdi bé
composite 500L dugc chuyén sang bé
kinh twong tng dé cam nhiém voéi vi
khuin Edwardsiella ictaluri(theo phuong
phiap ngidm) tai lidu LDsy 6,92.10°
CFU/ml, trong thoi gian 15 ngay. C4 van
tiép tuc dugc cho an thic an thi nghiém
trong giai doan nay. Theo ddi, quan sat va
ghi nhan biéu hién, sb lugng ca chét & cac
cong thirc sudt 15 ngay ké tir ngay bat dau
b6 sung vi khuan vao bé gay nhiém.

Xir Iy s6 liéu: Cac thong s6 vé ting
truong, hi¢u qud st dung thac an, ty 1¢
song cia ca dugc phan tich bang phan
mém Microsoft Office Excel va SPSS.20.
Ngodi ra, ti 1& séng ciia ca khi gdy bénh
duoc thé hién bz‘ing biéu d6 theo Kaplan-
Meier Estimator Method.

5.2. Két qua thir nghiém phirc chit
Ascorbat dat hiém trén Ca Tra
Céc chir cai (a,b) biéu dién mirc d6 khac
biét co ¥ nghia thong ké véi muc do tin
cdy 95% giltta cac nhom nghi€ém thic
trong cung mat chi ti€u theo doi.

Két qua anh huong cia phuc chat
Ascorbat dit hiém dén kha ning sinh
truong ciia ca tra trong bang 7 cho thdy,
sau 56 - 84 ngay nudi, cad da co tang
truong khé ro rét, tat ca ca thi nghiém dat
tor 92g trd 1€n. Tang trudng cua ca tra dat
gia tri cao nhét tai cong thirc T3 véi mirc
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ting gin 72g sau 84 ngiy nudi, ting
khoang 8,75% so v&i ddi ching TO
(p>0,05). Ti 1é ca séng sau 84 ngdy nudi
ctia cac cong thirc twong duong nhau déu
dat trén 95%. Bén canh do, két qua tha
nghiém ciing cho thdy FCR thap nhat voi
mirc bd sung phirc chidt Ascorbat dat
hiémla 200ppm giam gan 7,10% so véi
d6i chung.

Bdng 7. Két qud cdc thong s6 ting trudng trén cd

tra sau 54 va 84 ngay nudi

thf?nagcsé TO T1 T2 T3
i (© (100 | (150 (200

truéng mg/kg) | mg/kg) | mg/kg) | mg/kg)

Trong

luong ca | 26,88 | 27,28 | 27,12° | 26,64°

bandiu | £0,53 | £0,43 | £0,67 | +0,48
(g/cd)

Trong

1‘;‘;3%;6‘ 70,47% | 72,87 | 73,41 | 75,46
OO 1 4154 | £0,72 | £1,38 | £1,38

ngay nudi

(9/cd)

Trong

ligaggja 92.70° | 93.63° | 96.44° | 98,22°
WO | £443 | £4,65 | £4,40 | +4,25

ngay nuol

(g/cd)

Tang

tg‘;ﬁgs‘;a 65,82% | 66,36% | 69,32* | 71,58
] +4,04 | 4,90 | +4,36 | +4,03
ngay

(g/cd)

Ti 16 96,67° | 95,56° | 97,78 | 96,67°

sbng (%) | +333 | £1,92 | £1,92 | +333
Hé s6

chuyén | 1,81%+ | 1,76°+ | 1,72%+ | 1,69°+

dbithae | 0,06 | 0,13 | 0,11 0,03

an (FCR)

B6 sung 150 mg/kg va 200 mg/kg phirc
chat Ascorbat dat hiémvao thirc an da gop
phan taing khoang 7% (p>0,05) vé ti 1¢
song khi gay bénh E. ictaluri so véi dbi
ching (Hinh 2). Bén canh do, thoi gian ca
bat dau chét duoc kéo dai hon 2 ngay so
v6i d6i chung diéu nay cho thdy phic
chat Ascorbat dat hiém ting thém kha
ning chdng chiu cta ca véi tac nhan giy




bénh, gitp tao co hdi cho cac ao nudi
nhiém bénh c6 thém thoi gian dé kip thoi
xtr ly, néu khong may xdy ra dich bénh.

Ti 1& chét clia ca sau 15 ngay cam nhiém

1.0 ITu_

=770 0 my/kg)

0.9 == T0-censored

Bang 9. Dur lwong ddt hiém trén san pham cd tra
80 Vvoi doi chirng

i

i |

0 200 400 600 8.00 10.00 1200 14.00
Théi gian cam nhiém (Ngay)

Hinh 2. Ti I cd tra chét khi gdy bénh véi
Edwardsiella ictaluri trong thoi gian 15 ngay

6. PANH GIA DU LUQNG DAT
HIEM

Bdng 8. Du lwong dat hiém trong mau thit ga so
voi doi chirng

Ham lugng (Ug/kg tinh theo khoi
lwgng tuoi)
Nguyén M?lu M?lu M:flll M?lu
td lwon lwon luon lwon
trong mai trong mai
Doi Doi (TN) (TN)
chirng) | chirng)
Y 11,72 10,52 10,22 | 1151
La 35,562 31,09 55,68 | 61,43
Ce 19,33 18,87 60,24 | 45,93
Pr 11,41 12,32 12,26 | 17,81
Nd 6,54 6,03 11,1 8,18
Eu 0,55 0,62 0,65 0,68
Gd 4,81 4,51 8,39 6,78
Dy 3,91 2,36 6,3 2,41
Téng 93,79 86,32 | 164,84 | 154,73

Tir két qua thé hién trong bang 8 va bang
9 ta thay khi str dung phirc chat Ascorbat,
Citrat dat hiém bd sung vao thirc dn chin
nudi cho ga va ca tra cho thay du luong
dat hiém trong mau thit ga va thit c4 tra
khong khac nhiéu so véi d6i ching.
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. ) DPC | TN1 | TN2 | TN3
J;{l:;;;ﬂjt:; 1 Y |pg/kg| 1,62 | 1,61 | 1,71 | 2,05
1o e ’"”:"’ 2 La | po/kg | 78,9 | 87,7 | 855 | 958
. EZEQEZIZ: 3 | Ce |pg/kg | 67,1 | 69,2 | 71,3 | 64,9
4 Pr |pg/kg | 9,31 | 9,32 | 9,56 | 9,53

5 | Nd | pg/kg | 21,9 | 23,1 | 24,3 | 26,7

6 Eu | pg/kg | 0,31 | 0,41 | 0,42 | 0,55

7 | Gd |pgkg | 1,23 | 1,12 | 1,21 | 1,33

8 | Dy | umg/kg | 0,32 | 0,31 | 0,35 | 0,34

9 |Tong| ug/kg (180,69 192,77 194,35 | 201,2

Piéu nay hoan toan phu hop véi bao cao
nam 2019 cua Co quan An toan Thuc
pham Chau Au (FEEDAP), Hoi dong
FEEDAP di két luan viéc st dung
Lancer® Citrat d4t hiém véi liéu lugng sir
dung 14 250 mg Citrat dat hiém/kg thtrc an
cho lgn con cai sira trong thoi gian nuoi
t6i da 120 ngay khong gy hai vé an toan
cho nguoi tiéu dung va cho mdi truong,
mac du du lugng cua ca La va Ce ton du
trong tat ca cac mo dong vat dugc phan
tich (tim, gan, than, mo6 co, da / md& dudi
da, xwong) cao hon so voi ddi ching [5].

7. KET LUAN VA KIEN NGHI

Phitc chat Ascorbat, Citrat dat hiém duoc
téng hop tir ngudn nguyén liéu dat hiém
DPong Pao dap ung cac yéu cau chi tiéu
QCVN bb sung vao thic an chin nudi,
nudi trong thiy san. San pham da duoc
dua vao thir nghiém cho ga va ca tra két
qué cho thiy sinh truong, phat trién tot,
kha ning khang bénh cao, va du luong dat
hiém trong ga va ca tra khong khac nhiéu
so v6i d6i chimg. Liéu lugng 200mg phirc
chat Citart va Ascobat/kg thirc dn 12 ham
luong phirc chat dat hiém téi uu dugc bd
sung vao thirc dn cho ga va ca tra.

Viéc ung dung cac phirc chat dat hiém
(La, Ce) trong chan nudi, nudi trong thuy




san da dugc s dung rong réi trén thé gidi.
Vi vay tai Viét Nam can tlep tuc nghlen
ctru phat trién cac phirc chat dit hiém va
thir nghiém trén nhiéu di trong vat nudi
¢ cac quy mo 16n hon nham danh gia day
da vé hiéu qua cta phtc chat dat hiém
(La, Ce) bd sung vao thirc an chin nudi
trong diéu kién chin nudi va nudi tréng
thuy san tai Viét Nam.

8. LOI CAM ON

Nghién ctru nay dugc thyc hién thong qua
dé tai cap Bo ma s6:
DTCB.18/2021/TTHN va dé tai cip Bo
ma s6: PTCB-13/19/VCNXH duoc tai tro
kinh phi boi B Khoa hoc va Cong nghé.
Tran trong cdm on sy hd trg cia Vién
Cong ngh¢ xa hiém, Trung tdm Hat nhan
thanh phd HO6 Chi Minh - Vién Nang
luong nguyén tar Viét Nam.
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