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HIEU QUA CUA B-MANNANASE TRONG THUC AN CUA
GA PE TRUNG THUONG PHAM

Lé Thi Ngoc Anh”
Trung tam Kj thudt tong hop - hwréng nghiép tinh Phi Yén

Tom tat

Nghién cizu dwroc thuc hién trén 396 con ga d@é (Isa Brown, 47 tuan tudi) duwoc phan
chia ngau nhién vao 132 don vi thi nghiém (6 long) theo kiéu hoan toan ngdu nhién 2 yéu té
dang 2 x 3. C6 2 khau phan thize an chénh nhau 100 kcal ME/kg (khau phan ning heong chudn-
NLC: 2800 kcal ME/kg va khau phdn ndng lwong duwéi chuan-NLDC: 2700 kcal ME/kg) va 3
mizc bé sung enzyme (0, 0,02 va 0,04% Hemicell). Két qua thi nghiém cho thay, ga dn khau
phan thite dn NLDC diweoc b6 sung Hemicell cho ga dé tir 48 — 63 tuan tudi c6 thé ¢ loi vi né da
cho néng sudt va chdt heong tritng twong dwong véi khau phan thite dn NLC khéng c6 Hemicell.

Tur khoa: f-mannanase, Hemicell, ga dé trimg thuwong pham

Abstract
Efficacy of p-mannanase (Hemicell®) in commercial laying hen diets

The study was conducted on 396 layers (Isa Brown, 47 weeks of age) randomly
assigned into 132 experimental units according to a completely randomized design in a 2 x 3
factorial arrangement. There were 2 diets with a difference of 100 kcal ME/kg (a standard
energy level-SEL: 2800 kcal ME/k and a low energy level-LEL: 2700 kcal ME/kg) and 3 dietary
enzyme levels (0, 0.02 and 0.04% Hemicell). The experimental results showed that hens fed with
the LEL diet with Hemicell for layers from 48 to 63 weeks of age would be beneficial as it
resulted in the same reproductive performance and egg quality as the SEL diet without Hemicell.

Key words: f-mannanase, Hemicell, additive nutrients, commercial laying hens

1. Giéi thigu

Nganh chin nuéi gia cam hién dai v6i qui md cang Ion, trinh do thAm canh cang
cao, cac giéng co tiém nang niang suat cang Ién thi nhing stress vé sinh 1y va dinh dudng
cang nhiéu [18]. Viéc gia ting céc stress thuong dan dén 1am suy yéu chirc niang mién dich,
giam strc dé khang d6i voi bénh, ting nguy co nhiém cac mam bénh lién quan dén vé sinh
an toan thuc pham [2,11]. Nhimng stress dinh dudng thuong lién quan dén sy mat can ddi
cac chat dinh dudng, su c6 mat cia mam bénh hoic cac chat khang dinh dudng trong thirc an.

B-mannan thuong dugc tim thay trong nhiéu loai thire an chin nudi, bao gdm ca kho
dau dau nanh, kho dau co, kho dau dira, khd dau mé [9]. Bot guar ciing chira ham luong -
mannan [21]. Mannan 12 mot nhém phuc tap cac phan tir mannose lién két voi nhau dé tao
thanh mot hop chat cao phan tir va thuong lién két chat ché vai cellulose va lignin [8].
Mannan rat pho bién trong ty nhién va c6 nhiéu hinh dang khac nhau trong thanh té bao
thuc vat. Nhiéu nghién ctru da chitng minh tac dung cua p-mannan ¢ dong vat da day don.
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Nghién ctru thuc hién trén heo di cho thay rang, B-galactomannan can tro qué trinh chuyén
hoa duong va bai tiét insulin [13, 22]. Ngoai ra, p-mannan lam ting do nhét trong dudng
rudt dan dén 1am giam ty 1¢ ting trong trén luong thirc an sir dung va lam giam kha ning st
dung carbohydrate dbi véi dong vat khong nhai lai do can tre su tiép xdc cua cac enzyme
tiéu hoa véi cac dudng chat[6]. B-mannanase c¢d kha nang pha v carbohydrate kho tiéu héa
trong thic an gia cam, dic biét 1a cac loai thirc an thudng duoc sir dung nhu laa mi, khé dau
dau nanh, kho dau me [23,10] va giai phong thém ning lugng. Viéc giai phong thém ning
lwong sé& gilp td hop duogc thire dn c6 ning luong thip hon tiéu chuin, nhung khong gay
giam ning suat va nhu vay c6 thé 1am giam chi phi thirc an. Mot vai nghién ctu cho thay
rang, p-mannan lam giam dang ké san luong trang, khdi luong trimg va luong thic an an
vao ¢ ga dé [19]. Do vay, bé sung B-mannanase vao thirc dn cho ga dé c6 thé gitp lam giam
cac tac dong tiéu cuc nay.

2. Phwong phap

Ga thi nghiém dugc phan chia ngau nhién vao 6 nghiém thic thie an theo kiéu hoan
toan ngau nhién 2 yéu tb. Tat ca cac khau phan thic dn duoc to hop dé dap wng nhu cau
dinh dudng cua ga trong subt thoi gian thi nghiém (NRC, 2012). Thtc an dugc sir dung
trong thi nghiém khéng chura khéang sinh.

Céc nghiém thuc bao gom:

(1) Nang luong chuan (NLC), khéng b sung Hemicell

(2) NLC + 0,02% Hemicell

(3) NLC + 0,04% Hemicell

(4) Nang luong dudi chuan (NLDC), khéng b sung Hemicell
(5) NLDC + 0,02% Hemicell

(6) NLDC + 0,04% Hemicell

Tién hanh so sanh céac chi tiéu vé khdi luong trimg, tiéu thu thic an hang ngay, hé
s6 chuyén hoa thirc an cho 1 kg trimg va céc chi tiéu vé chat luong tring, am d6 phan va ti
18 nudi séng khi st dung cac khau phan khéc nhau.

S liéu thu thap duoc xir Iy va phén tich phuong sai theo kiéu hoan toan ngau nhién
(GLM-md hinh tuyén tinh tong quat) 2 yéu té bang phan mém Microsoft Excel va phan
mém thong ké& Minitab 16.1 (Minitab Inc., Stage College, Pennsylvania, PA, USA). O 1ng
1a don vi thi nghiém. C4c chi tiéu vé nang suét, chat lwong trang va 4m d6 phan dwoc phan
tich bang trac nghiém F va sy khéc biét giita 2 nghiém thirc dwoc so sanh bang trac nghiém
Tukey. Chi tiéu ty I& nudi séng duoc xir ly bang trac nghiém chinh xac Fisher. Anh huong
cua nghiém thirc dugc xem 1a c6 y nghia khi P < 0,05.

Bdng 1. Thanh phan dinh durong va thuc liéu cia khau phan thize dn co ban

Khéu phan co ban

Nguyén liéu, % Ning lugng chuin Ning lugng dudi chuin
(2800 kcal ME/kg) (2700 kcal ME/kg)
Bip 46,18 48,50
Lda mi 7,46 7,46
Cam gao 6,25 6,25

Kho dau dau nanh, 44% 25,17 24,72
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Dau dau nanh 3,04 1,17
DL-Methionine 0,134 0,134
Mudi 0,26 0,26
Choline chloride 50% 0,30 0,30
Bot da voi 9,80 9,80
MCP 1,30 1,30
Vit-Min Premix* 0,10 0,10
Phytase? 0,006 0,006
Thanh phén dinh duéng

ME (kcal/kg) 2800 2700
Protein thd, % 17,5 17,5
Calcium, % 4,0 4,0
Phét pho tong s6, % 0,70 0,70
Methionine, % 0,43 0,43
Methionine + Cystine, % 0,66 0,66
Lysine, % 0,89 0,89

'B6 sung cho 1 kg thirc dn thanh pham: vitamin A (5000 don vi), vitamin D3 (1000 don vi),
vitamin E (2200 don vi), Fe (0,5 mg), Cu (0,04 mg), Zn (0,04 mg), Mn (0,06 mg).

2B6 sung cho 1 kg thte an thanh pham: phytase (300 don vi).

3. Kétqua

3.1. Ty lé dé va khdi lwgng trieng, tiéu thu thire dn hang ngay va HSCHTA

Ty lé d¢ ciia ga & cac nghiém thirc dao dong tir 75,28 — 82,60% (Bang 2). Khau
phan thirc an NLC c6 ti 1& dé (81,32%) cao hon c6 ¥ nghia (P = 0,007) so véi khau phan
thirc an NLDC (76,48%). Ga an thirc dn dwoc bd sung 0, 0,02 va 0,04% Hemicell c6 ty 16
dé lan luot 1a 77,23; 80,53 va 78,94%. Tuy nhién, su khéac biét ndy khdng co ¥ nghia (P =
0,308). Khéng cé sy tuong tac gitta nang lugng thuc dn va Hemicell 1én ty 1€ dé (P =
0,604).

Két qua thi nghiém cho thay mirc NLC (2800 kcal ME/kg) da lam ting ty l¢ dé,
nhung khong anh huong dén khéi luong trimg so véi mic NLDC (2700 kcal ME/kg). Biéu
nay chi ra rang, mirc NLDC khong dap tung duoc nhu cdu dudng chat cho viéc san xuét
trang & ga dé thuong pham tir 48 dén 63 tuan tudi. Theo Jackson va ctv (1999), khi cho ga
dé Hy-Line W36 va W77 an khau phan thirc an chénh léch nhau 100 kcal ME/kg, ga an
thirc dn véi mic nang luong 2885 kcal ME/kg da cai thién ty 1¢ dé va khdi lugng trimg khi
s0 véi thirc dn c6 muc ning luong 2786 kcal/kg ¢ giai doan 43 — 54 tuan tudi, nhung khong
anh huong dén 2 chi tiéu ndy ¢ giai doan 55 — 66 tuan tudi [12]. Nhu vay, khi ga gia di va
nang suat trang giam, néu ga duoc cung cap du niang luong thi viéc cung cp nang lugng
cao hon nhu cau s& khong tao ra su khac biét co y nghia 1én san luong trang. Chang han, ga
Hy-Line W36 an thirc an c6 2831 kcal ME/kg cho ty 1é dé va khdi lugng trimg tuong tu nhu
ga an thirc an c¢6 2951 kcal ME/kg & giai doan 98 — 109 tuan tudi [24].

Bdng 2. Ty I¢ d@é va khai lwongtring, tiéu thy thize dn va HSCHTA

Khau phan thtre dn (nghiém thic) Chi tiéu danh gia
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Ty lé dé, Khoi Tiéuthy ~ HSCHTA®
% luong thirc an
tring, g hang ngay,
g/con
Nang lugng, kcal ME/kg thtic an
-NLDC (2700) 76,48° 59,08 110,55 2,50°
-NLC (2800) 81,32° 59,07 109,34 2,30
Hemicell, %
-0 77,23 59,41 110,57 2,46
-0,02 80,53 59,12 109,55 2,32
-0,04 78,94 58,71 109,72 2,42
Nang luong x Hemicell
-NLDC + 0% Hemicell 75,32 58,98 112,45 2,62
-NLDC + 0,02% Hemicell 78,84 59,57 109,29 2,35
-NLDC + 0,04% Hemicell 75,28 58,72 109,92 2,55
-NLC + 0% Hemicell 79,13 59,83 108,69 2,31
-NLC + 0,02% Hemicell 82,22 58,68 109,81 2,28
-NLC + 0,04% Hemicell 82,60 58,70 109,53 2,30
SEM® 2,145 0,468 1,095 0,080
GiatriP
-Ning luong 0,007 0,959 0,178 0,002
-Hemicell 0,308 0,331 0,607 0,180
-Ning lugng x Hemicell 0,604 0,185 0,123 0,293

P C4c chir cai khac nhau trong cuing 1 cot chi su khac biét co y nghia véi P< 0,05.

Ga an khau phan thirc in NLDC (2700 kcal ME/kg) dwoc bd sung 0,02 hoic 0,04%
Hemicell ciing cho ty 1¢ dé va khdi lugng tring twong duong véi ga an khau phan thic an
NLC khéng c6 Hemicell (2800 kcal ME/kg).Theo Jackson va ctv (1999), ga dé an khau
phan thirc an ¢6 mirc niang lugng giam di 100 kcal ME/kg dugc b sung Hemicell (110 don
vi/g) da c6 ty 1¢ dé va khdi luong tring khdng khéac biét voi ga an khau phan thirc in NLC
khong cé bd sung Hemicell [12]. Trong mot thi nghiém sir dung 2 khau phan thire an chénh
nhau 150 kcal ME/kg (2866 so vai 2716 kcal ME/kg). Tuong tu, ga Hy-Line W36 an khau
phan thirc an véi mirc ning luong 2951 keal ME/Kg ¢6 ty 1é dé va khdi lugng tring khong
khéc biét so vai ga an khau phan thirc dn véi mic niang luong 2831 keal ME/Kg ¢6 bé sung
0,05% Hemicell [24]. Nhitng anh huong tich cuc nay co 1€ 1a do B-mannanase cé trong
Hemicell gidp phén giai B-mannan trong thic an, tir d6 giai phong thém nang lugng dap
g nhu cau nang luong cua ga dé [16,3].

3.2. Tiéu thu thirc dn hang ngay va hé s6 chuyén hoa thire dn cho 1 kg trirng

Két qua ¢ Bang 2 cho thay tiéu thu thirc an hang ngay cua ga dao dong tir 108,69 -
112,45 g/con. Muc nang luong cua thire an, Hemicell va sy tuong tac cia chung da khong
anh huong c¢6 ¥ nghia dén tiéu thu thie dn hang ngay (P> 0,05). Khau phan thic an NLC ¢
hé sb chuyén hoa thirc an (2,30) thap hon c6 y nghia (P = 0,002) so voi khau phan thirc an
NLDC (2,50). Ga an thirc an dwoc bd sung 0, 0,02 va 0,04% Hemicell c6 hé sé chuyén hoa
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thuc an 1an luot 12 2,46; 2,32 va 2,42. Tuy nhién, su khac biét nay khong c6 y nghia (P =
0,180). Khdng c6 su twong tac giita nang lwong thirc dn va Hemicell 1én hé s6 chuyén hoa
thire an (P = 0,293).

Khau phan thicc an NLDC (2700 kcal ME/kg) di khong nhitng 1am giam kha ning
san xuét tring ma con 1am giam hiéu qua sir dung thic an cia ga. Wu va ctv (2005) ciing
bao céo rang, khau phan thire an véi mirc nang lwong thip hon muic nang luong chuan 120
— 150 kcal ME/kg da lam giam hé sé chuyén hoa thic an [24]. Mic du ham luong cac
dudng chat khac 14 nhu nhau gitta 2 khau phan thirc an NLC va NLDC, nhung viéc giam di
100 kcal ME/Kg c6 1& d3 lam giam di viéc tiéu hoa va hap thu cac dudng chat va tir d6 lam
giam hiéu qua str dung thirc an. Lv va ctv (2013) d4 nhan thay riang, khau phan thac an c6
muc niang luong giam di 150 kcal ME/kg so Vi mic niang luong chuan di gay giam ty 1é
tiéu héa cua VCK, xo va P [15].

Hon thé nita, ga dn khau phan thirc in NLDC (2700 kcal ME/kg) dugc bd sung 0,02
hodc 0,04% Hemicell ¢6 tiéu thu thire dn hang ngay va hé s6 chuyén hoa thirc an twong
duong véi ga an khau phan thirc an NLC khéng c6 Hemicell (2800 kcal ME/kg). Két qua
nghién ctru nay cling phu hop vai cac phat hién ciaa Wu va ctv (2005) trén ga Hy-Line W36
[24]. Su cai thién nay c6 I& mot phan 1a do B-mannanase c6 trong Hemicell gitp ting tiéu
héa VCK, P, xo va dan dén ting luong dudng chat hip thu va cung cip thém ning luong
dap tng nhu cau nang lugng cua ga dé [16, 1].

3.3. Céc chi tiéu vé chat lwrong triing(chi s6 hinh dang, mau long d6, chi s6 Haugh, ty I¢
long d6, ty 1é 10ng tring dic, ty 18 vo va do day vé)

Két qua cho thdy ning lugng thirc an, Hemicell va sy twong tic ctia chung di khong
anh hudng c6 ¥ nghia 1én chi s6 hinh dang cua trimg qua 16 tuan thi nghiém (P> 0,05; Bang
3). Chi s6 hinh dang cua tring & ga dé duogc an cac khau phan thic an thi nghiém kha dong
déu nhau, bién dong tir 0,768 - 0,775.

Bdng 3. Chi sé hinh dang, mau long dé va chi sé Haugh, ti 1¢ va do day vo

Chi tiéu danh gia
Khiu phin thic an (nghiem  C1 mMag VO gy PO TVl TG
, SO R ., day longdo long
thurc) N long Vo, . P
hinh . VO, trang
do % _
dang mm dac
Nang luong, kcal ME/kg thice an
-NLDC (2700) 0,771 4,05* 79,93 13,12 0,366 26,56 30,91
-NLC (2800) 0,770 3,92 79,79 1295 0,370 26,46 30,41
Hemicell, %
-0 0,773 3,91* 80,40 13,05 0,366 26,40 30,90
-0,02 0,770 405> 79,15 1293 0,370 26,49 30,75
-0,04 0,769 4,00° 80,03 13,13 0,369 26,64 30,32
Nang lugng x Hemicell
-NLDC + 0% Hemicell 0,775 3,97 79,74® 1312 0,361 26,52 30,72

-NLDC + 0,02% Hemicell 0,770 4,20° 80,26® 13,02 0,368 26,23 31,37
-NLDC + 0,04% Hemicell 0,768 3,99° 79,79® 1323 0,369 26,92 30,63
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-NLC + 0% Hemicell 0,771 3,84° 81,07* 1299 0,370 26,28 31,08
-NLC + 0,02% Hemicell 0,771 3,92°° 78,04° 1283 0,371 26,74 30,13
-NLC + 0,04% Hemicell 0,769 4,01° 80,27 13,02 0,370 26,35 30,01

SEM 0,274 0,031 0571 0,132 0,004 0,225 0,439
GiatriP

-Nang lugng 0,852 0,000 0,768 0,115 0,213 0,600 0,166
-Hemicell 0,287 0,000 0,083 0,312 0,535 0,565 0,392
-Niang lugng X Hemicell 0,532 0,000 0,007 0934 0,588 0,050 0,189

b C4c chir cai khac nhau trong cling 1 cot chi su khéc biét c6 ¥ nghia vai P< 0,05.

Ga an khau phan thic dn NLDC (4,05) d3 lam tang do ddm mau cua long do (P<
0,001) so véi ga an khau phan thie an NLC (3,92; Bang 3). Khau phan thire an NLDC duoc
bd sung 0,02% Hemicell (4,20) hoic 0,04% Hemicell (3,99) cho d6 ddm mau long do cao
hon khau phan thie dn NLC khong duoc bd sung Hemicell (3,84). Mau sic 1ong do phu
thudc vao ham luong caroten trong thirc 4n va sac td tich lily trong co thé gia cam. Két qua
nghién cttu cho thdy mau cua long do tring & cac nghiém thic 1a kha thap. Nguyén nhan c6
thé 1a do ham luwong sic t6 tich lity trong co thé ga da giam nhiéu va khau phan thirc an
khong cé bd sung sic td tong hop. Do vay, mau cua long d6 chu yéu 1a do céc sic td sin co
trong bap dugc tich liy vao long do trang. Theo Cho va ctv (2013), khi sir dung cac nguyén
liéu thirc an tu nhién nhu bap, lGa mi va ba con thi diém mau long d6 dao dong tir 4,8 — 5,9
va tlly thudc vao chit luong cua nguyén lidu [4]. Cac thire dn thuong mai cho ga dé dugc bd
sung sic t6 tong hop nén diém mau long do trang thuong 16n hon 6.

Két qua nghién cau cho thay ning luong thic an, Hemicell va sy twong tac cua
chung di khong anh huong c6 y nghia (P> 0,05) dén ti I¢ 1ong do va ti 1¢ long tring dac
(Bang 3). Ty 1€ long do cua tring ¢ cac nghiém thie dao dong tir 26,23 — 26,92%. Tuong
tu, ty I¢ 10ng tring dac cua trang o cac nghiém thic ciing kha dong déu va bién dong tir
30,01- 31,37%.

3.4. Am d9 phan

80.6 -

80.4 - p=0,119

80.2 4 80.06 79.92

79.39
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NLDC +0% NLDC +0,02% NLDC + 0,04% NLC + 0% NLC +0,02% NLC + 0,04%
Hemicell Hemicell Hemicell Hemicell Hemicell Hemicell

Biéu dé 1. Am dg phan
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Nang lugng thirc an, Hemicell va sy tuong tac ctia ching da khéng anh huong co y
nghia (P> 0,05) dén am d6 phan cua ga (Biéu d6 1). Am do phan cua ga dé ¢ cac nghiém
thirc dao dong tur 79,39 — 80,44%. B-mannanase dugc cho la lam giam d6 nhat trong ruét do
n6 phan cat cac phan tir f-mannan 16n thanh cac phan tir nho hon, tir d6 gitp giam am do
phan. Tuy nhién, anh huong nay c6 18 chi hiéu qua khi str dung khau phan thice an duogc to
hop tir cac thyc liéu chira nhiéu B-mannan nhu bot guar, khd dau co va kho dau dira [14].
Theo Daskiran va ctv (2004), b6 sung B-mannanase vao khau phan thirc an c6 1% bot gom
guar di lam giam dang ké lwong nudce trong phan [7]. Trai nguoc véi phat hién trén, két qua
cua nghién ctru nay cho thay b sung 0,02 hoic 0,04% Hemicell vao cac khau thirc an NLC
va NLDC di khong anh hudng dén 6 am phéan. Diéu nay chi ra rang, tac dung lam giam do
nhét ¢6 18 kém hiéu qua & khau phan thirc an chtra cac thuc lidu c6 ham lwong p-mannan
thap nhu kho dau dau nanh va cam gao [20]. Ham lwong B-mannan trong khd dau co dao
dong tir 30 — 35%, khd dau dira tir 25 — 30% va bot guar tir 3 — 9%, trong khi d6 kho dau
dau nanh tach vo chtra 1,02 — 1,50% B-mannan va chua tach vo chtra 1,17 — 2,12% [9,10].
Nhu vay, viéc bo sung Hemicell vao khau phan thie in NLC va NLDC da khong anh
huong dén 4m d6 phan cua ga dé ¢ giai doan 48 — 63 tuan tudi.

3.5. Ty 1é nudi séng
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Hemicell 0.02% 0.04% Hemicell Hemicell Hemicell
Hemicell Hemicell

Biéu dé 2. Ti 1é nudi song

Két qua thi nghiém cho thdy ty 18 nudi séng ga & cac nghiém thic 12 rat cao, dao
dong tir 97,33 - 100% (Biéu d6 2). Mirc ning luong cua khau phan thic n da khong anh
hudng c6 ¥ nghia dén ty & nudi sdng (P> 0,05). Két qua vé ty 1é nudi séng cua ga trong
nghién ciru nay ciing phu hop véi két qua cua cac nghién ctru truée day. Theo Jackson va
ctv (1999), khi cho ga an khau phan thirc dn c6 nang luong 2827 kcal ME/Kg, 2786 kcal
ME/kg, c6 bd sung va khong bo sung Hemicell thi ty 1é nudi séng cua ga dé Hy-Line trong
giai doan tir 18 — 30 tuan tudi lan luot la 99,6; 99,2; 99,5 va 99,3% [12]. Theo Wu va ctv
(2005), ti 18 nudi séng cua ga Hy-Line W36 duogc cho an khau phan thirc dn véi muc ning
lwong 2831 kcal ME/kg c6 hoic khong bo sung Hemicell tuong duong nhu ga dn khau phan
thirc an voi mirc nang lwong 2951 keal/kg khdng c6 Hemicell [24]. Ché Minh Tang va ctv
(2015) béo céo rang, ga Isa Brown dwoc nudi ¢ trai thuong pham cé ty 18 nudi séng la
95,17% trong giai doan tir 60 — 69 tuan tudi [5].
4. Két luan

B6 sung Hemicell vao khau phan thirc an ¢6 muc nang lugng 2800 kcal ME/kg da
cai thién mau long do tring. B sung Hemicell vao khau phan thirc dn ¢6 mirc nang luong
2700 kcal ME/kg d3 cho ning sudt va chit luong tring cua ga dé twong duong voi khau
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phan thirc an c6 mic ning luong 2800 kcal ME/kg khong duoc bd sung Hemicell ¢ giai
doan 48 — 63 tuan tusicd
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