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This study was conducted to estimate the sulfur amino acid
requirement of slow-growing broilers from 1 to 21 d-old. The
experiment was done from February 2019 to June 2019 at Suranaree
University of Technology, Thailand. A total of 480 chicks were
randomly arranged to five dietary treatments with 6 replicates (16
birds per unit) in a completely randomized design. Experimental birds
were fed 5 levels of sulfur amino acids: 0.71, 0.81, 0.91, 1.01, and
1.11%. The results showed that the experimental chickens exhibited
significant (P < 0.05) responses to dietary sulfur amino acid levels in
body weight gain and feed conversion ratio, while the alteration of
dietary sulfur amino acid content did not affect feed intake of
experimental chickens. The estimates of sulfur amino acid
requirements using the broken-line regression analysis for body
weight gain and feed conversion ratio were 0.91 and 0.89%,
respectively. In conclusion, the estimated sulfur amino acid
requirements for slow-growing broilers chickens from 1 to 21 d-old
were 0.90% based on the averages of measured criteria.

NHU CAU ACID AMIN CO CHUA LUU HUYNH CHO GA THIT TANG TRUONG
CHAM TU 1 PEN 21 NGAY TUOI
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Acid amin c6 chira luu huynh
Tiéu t6n thirc an

Tang khéi lugng co thé

Hé sé chuyén héa thirc an

Ga thit tang treéng cham

Nghién ctru duoc thuc hién dé xac dinh nhu cau acid amin c6 chta
lwu huynh cho ga thit tang truong cham tir 1 dén 21 ngay tudi. Thi
nghiém duoc thuc hién tir thang 02/2019 dén thang 6/2019 tai
Truong Pai hoc Cong Nghé Suranaree, Thai Lan. Tong s6 480 con
ga mot ngay tudi duoc bd tri ngdu nhién vao 5 nghiém thic khau
phan véi 6 1an lap lai (16 con/ don vi thi nghiém) trong bé tri hoan
toan ngau nhién. Ga thi nghiém duoc cho in 5 muc do acid amin co
chira luu huynh tong s6 1a 0,71; 0,81; 0,91; 1,01 va 1,11%. Két qua
cho thdy, ga thi nghiém c6 phan tng déang ké (P<0,05) véi cac mirc
d6 acid amin c¢6 chira Iuu huynh khac nhau trong céc chi tiéu dugc do
ludng nhu tang khdi luong co thé va hé s6 chuyén hoa thirc an, trong
khi sy thay d6i luong acid amin ¢6 chira luu huynh khau phan khéng
anh huong dén luong thirc an an vao cua ga thi nghiém. Nhu ciu acid
amin c6 chira Iuvu huynh duoc xac dinh bang cach st dung phan tich
hdi huy duong dirt doan cho ting khéi luong co thé va hé s6 chuyén
héa thic an lan luot 12 0,91 va 0,89%. Tém lai, mic acid amin c6
chira luu huynh ti wu trong khau phan dugc wéc tinh cho ga thit ting
truong cham tir 1 d&én 21 ngay tudi 1a 0,90% duya trén trung binh céc
chi tiéu dugc do luong.
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1. Giéi thiéu

Ga thit tang truong cham da dugc ching minh 1a c6 cac tinh nang doc dao nhu ngon miéng
hon (lugng inosine 5’-monophosphate cao), luc cit va ham lugng collagen cao, ty 18 axit béo n-3
cao va n-6/n-3 thap trong mé thit, protein cao, it chat béo va cholesterol so véi kiéu gen ga thit
tang truong nhanh [1]-[3]. Biéu tha vi 1a hoat dong chong oxy hoa trong thit ga ting truong
cham ciling cao hon so vai ga thit tang treong nhanh [4].

Xay dung ché do an cho ga dua trén acid amin khong chi dat ning suét sinh truéng t6i wu ma
con thai nito t6i thiéu ra méi truong. Methionine (Met) 1a mot axit amin thiét yéu dong mot vai
trd quan trong trong su tang truong cua ga va la acid amin gioi han thi nhat trong khau phan an
cua gia cam. Viéc bo sung Met thich hop vao ché do an thiéu Met da cai thién nang suat sinh
truong va chat luong than thit cua ga thit sinh truéng nhanh [5]. Met c6 thé duoc chuyén doi
khéng thé dao nguoc thanh Cystine (Cys) théng qua qué trinh truyén luu huynh. Cys can thiét
cho qué trinh tong hop glutathione va taurine, day 1a nhitng hop chét can thiét dé bao vé vat chu
chéng lai stress oxy hoa. Do dé, Cys c6 thé duoc coi la mot acid amin khdng thiét yéu. Vi ly do
do, cac yéu cau cua cac acid amin nay thuong duoc coi la yéu cau doi voi Met+Cys [6].

Nhu ciu Met+Cys da dugc xac dinh va cap nhat thuong xuyén cho ga thit cong nghi¢p. Tuy
nhién, cac nghién ctru xac dinh nhu ciu Met+Cys cho ga thit ting truong cham rat hiém. Vi
nhitng ly do trén, nghién ctru nay duoc thuc hién véi muc dich xac dinh mic do Met+Cys trong
khau phan cho ga thit tang trudng cham giai doan 1-21 ngay tudi.

2. Phuwong phap nghién ciru
2.1. Bé tri thi nghigm

Tong s6 480 con ga Korat mot ngay tudi dugc nudi trong chuong he, théng gié tu nhién, voi
chu ky chiéu sang 23 gio. Ga duoc nudi trén nén bé tong phu trdu duoc kht trung. Nhiét dugc
cung cap trong tuan dau tién la 35°C va giam 3°C mdi tuan. M&i 6 chudng duoc trang bi mot
mang 3n va mot binh udng trong 10 ngay tudi dau tién. Tir ngay thir 11 tro di, voi uong tu dong
va mang an treo duoc sir dung dé cung cap thic an. Ca thire dn va nudce déu duoc cung cap khong
gidi han trong sudt qua trinh thi nghiém (TN).Thi nghiém duoc bé tri theo kiéu hoan toan ngau
nhién véi 5 nghiém thicc (NT) khau phan va 6 1an 1ap lai vé6i 16 con/don vi TN.

Thanh phan nguyén liéu va thanh phan héa hoc cua khau phan TN dugc thé hién trong Bang
1. C6 5 mirc 46 Met+Cys trong khau phan, cu thé 0,71; 0,81; 0,91; 1,01 va 1,11%. Khau phan TN
duoc phdi hop tir bap, banh dau dau nanh, banh dau gluten bip, dau cam, calcium carbonate,
monocalcium phosphate, Sodium chloride, premix khoang+vitamin, bot bép, acid glutamic va
cac acid amin tong hop (DL-Met, L-Lys HCI, L-Thr, L-Arg) dé giap nhu cau ning luong trao doi
(ME) la 2.980 kcal/kg va protein thd (CP) la 21,26% dugc dé nghi boi Maliwan va cong su [7],
[8]. Céc thanh phéan dinh dudng khéc trong khiu phan dwoc xay dung dap (ng hoic vuot qué nhu
cau dinh dudng theo khuyén céo bai National Research Council [9], ngoai trix Met+Cys. L- acid
glutamic va bot bap duogc st dung dé thay thé cac muc do khac nhau cia Met+Cys dé duy tri ME
va CP nhu nhau trong cac khau phan TN. Cac nguyén liéu thirc an dwoc phan tich CP va acid
amin truéc khi xay dung khau phan.

Thire an duoc lay mau ngay sau khi phdi tron cac nguyén liéu thire an véi nhau. Mau thire an
dugc bao quan & -20°C trong khi cho phan tich. Khéi lugng (KL) co thé ga duoc ghi nhan & dau
va cudi TN. Thirc an thira duoc thu thap vao cubi giai doan TN.

Vit chat kho (DM) va xo thd (CF) cua khau phan TN duogc xac dinh theo Association of
Official Analytical Chemists (AOAC) [10]. Lugng CP va chiét xuit béo (EE) dugc phan tich
theo AOAC [11]. Luong Ash dugc xac dinh theo Thiex va cong su [12]. Acid amin trong bép
vang, banh dau dau nanh va banh dau gluten bip dugc phan tich theo AOAC [13].

2.2. X 1y sé ligu
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Sb liéu thu thap duoc phan tich phuong sai theo md hinh tuyén tinh tong quat (GLM) trén
phan mém SPSS 18.0. Khi anh huong cua cac NT khau phan cho thdy c6 y nghia thong ke,
phuong phap Tukey dugc sir dung dé so sanh gia tri trung binh giira céc cip NT. Y nghia thng
ké dugc dit & mie P<0,05. Phan tich hoi huy duong dit doan duoc sir dung dé udc tinh mirc
Met+Cys tdi uu trong khau phan bang quy trinh NLIN cta phan mém SAS .

Bang 1. Thanh phan nguyén liéu (%) va thanh phan héa hoc cia khau phan thi nghiém

Mirc d9 acid amin c6 chira luu huynh(%b)

Thanh phan

0,71 0,81 0,91 1,01 1,11
Bap 59,55 59,55 59,55 59,55 59,55
Bénh daudaunanh 29,85 29,85 29,85 29,85 29,85
Bénh dau gluten bip 3,00 3,00 3,00 3,00 3,00
Daucam 0,44 0,44 0,44 0,44 0,44
Calcium carbonate 1,68 1,68 1,68 1,68 1,68
Monocalcium phosphate 1,63 1,63 1,63 1,63 1,63
Sodium chloride 0,44 0,44 0,44 0,44 0,44
Premix! 0,50 0,50 0,50 0,50 0,50
Acid Glutamic, tinhkhiét 99% 0,40 0,30 0,20 0,10 0,00
Botbap 2,15 2,15 2,15 2,14 2,14
DL-Met, tinhkhiét 99% 0,00 0,10 0,20 0,31 0,41
L-Lys HCI, tinhkhiét 78% 0,17 0,17 0,17 0,17 0,17
L-Thr, tinhkhiét 98,5% 0,17 0,17 0,17 0,17 0,17
L-Arg, tinhkhiét 99% 0,02 0,02 0,02 0,02 0,02
Téng 100,00 100,00 100,00 100,00 100,00
Thanhphankhiuphandugctinhtoan
ME, kcal/kg 2.980 2.981 2.981 2.982 2.983
CP, % 21,26 21,26 21,26 21,26 21,26
Lys, % 1,20 1,20 1,20 1,20 1,20
Met, % 0,34 0,44 0,54 0,64 0,74
Met + Cys, % 0,71 0,81 0,91 1,01 1,11
Ca, % 1,02 1,02 1,02 1,02 1,02
P hitudung, % 0,46 0,46 0,46 0,46 0,46
Thanhphankhiuphandugcphantich
DM, % 89,64 89,54 89,59 90,08 89,47
CP, % 21,12 21,38 21,36 21,33 21,44
CF, % 2,39 2,37 2,34 2,46 2,41
EE, % 3,55 3,54 3,60 3,43 3,42
Ash, % 5,98 6,09 6,10 6,08 6,12

Ghi chi:'Premix (0,5%) cung cap (trong 1kg khau phan): vitamin A 15.000n1U; vitamin D3 3.000nIU;
vitamin E 25IU; vitamin K3 5mg; vitamin B1 2mg; vitamin B2 7mg; vitamin B6 4mg; vitamin B12 25mg;
axit pantothenic 11,04mg; axit nicotinic 35mg; axit folic 1mg; biotin /5ug; choline chloride 250mg,; Cu
1,6mg; Mn 60mg; Zn 45mg; Fe 80mg; | 0,4 mg; Se 0,15mg.

3. Két qua va ban luan

Ty lé sdng caa ga TN 1a 100%. Ning suét ciia ga thit ting truong cham tir 1 dén 21 ngay tudi
duoc cho dn cac mic dd Met+Cys khau phan khéc nhau duoc trinh by ¢ Bang 2. S6 liéu trong
Bang 2 cho thay ga TN phan tng dang ké véi ting mirc d6 Met+Cys khau phan di voi KL co
thé cudi TN (P<0,001), cu thé 1a KL ga 21 ngay tudi dao dong 249,4 — 266,7 g/con, cao nhat &
NT khau phan c6 1,01% Met+Cys, tuy nhién KL ga & NT nay khac biét khéng co y nghia thong
ké so vai cac NT khau phan c6 0,81, 0,91 va 1,11% Met+Cys. Tuong tu KL co thé ga ¢ 21 ngay
tudi, ting khéi lugng tich liiy (TKL) khac biét c6 ¥ nghia théng ké (P<0,001), TKL cao nhat
(224,9 g/con) & NT khau phan 1,01% Met+Cys va khac biét khong c6 y nghia thong ké so Vi
cac NT khau phan ¢6 0,81, 0,91 va 1,11% Met+Cys. Luong thirc dn an vao khong co su khéc biét
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dang ké (P=0,124) giira cac NT khau phan, luong thirc 3n 4n vao tir 1 dén 21 ngay tudi dao dong
tir 338,8 — 360,9 g/con. H¢ s6 chuyén hoa thire an (HSCHTA) ¢6 su khéc biét dang ké (P=0,031)
giita cac NT khau phan. HSCHTA cua ga thi nghiém giai doan tir 1 dén 21 ngay tudi tir 1,54 dén
1,69, hiéu qua nhat & NT khau phan cé 0,91% Met+Cys. Tuy nhién, HSCHTA & NT khau phan
¢6 0,91% Met+Cys khac biét khong co ¥ nghia thong ké so vai cac NT khau phan c6 0,81, 1,01
va 1,11% Met+Cys.

Sy thay d6i mirc @6 Met+Cys khau phan khéng anh hudng dén luong thirc an an vao cua ga
TN c6 thé 1a do tat ca NT khau phan duoc phdi hop c6 lwong ME twong ty nhau (tir 2.980 dén
2.983 kcal/kg). MacLeod [14] chirg minh rang, miac ME trong khau phan la yéu té quan trong
nhét trong viéc diéu chinh lugng an vao cua gia cam dé dap tng nhu cau ME cuaa ching. Tuyén
b nay dugc chimng thuc boi Maliwan va cong su [7], ho di chi ra rang lugng an vao cua ga Korat
giam dang ké trong pham vi 2.750-3.200kcal ME/kg dé giit cho ning lwong an vao cua ching
khong doi.

Béng 2. Nang sudt cua ga thit tang trieong cham tr 1 d@én 21 ngay tusi duwgc cho an cac Mike dg Met+Cys
khau phan khac nhau

Mikc d§ acid amin c6 chira lwu huynh(%o)

Chi tiéu 0,71 0,81 0,91 1,01 111 SEM P

KL Idc 1 ngay tudi, g 4183 4184 41,78 41,75 41,82 0,038 0,942
KL Itc 21 ngaytudi, g 249.4> 2639°  261,1° 2667°  261,9° 1491  <0,001
TKL tichldy, g 2075° 2221° 2193  2249°  220,1*° 1498  <0,001
Luongthtrcananvao, g 3512 3609 3388 3573 3512 2826 0,124
HSCHTA, g/g 1,690 163®  154° 159  160® 0015 0,031

Ghi cha: Céc gia tri trung binh mang cac chiz so khac nhau trén cling hang la khac biéz ¢é y nghia (P<0,05).
C6 su giam dang ké TKL cua ga duge cho an khau phan cé chira 0,71% Met+Cys so vai 0,81,
0,91, 1,01 va 1,11%. R& rang, khau phan c6 0,71% Met+Cys chira mot lugng khong di dé dam
bao sy tich liy protein nhim dat dugc mic TKL t6i wu ciia ga. Sy giam ting truéng cia ga con
lién quan dén khau phan an thiéu Met+Cys da duoc ching minh chu yéu 1a do muc d6 tong hop
protein toan co thé thap hon do hiéu suat dich ma RNA giam [15]. That vay, budc dau tién cua
qua trinh bat dau dich ma mARN bao gom gin chat khoi dau Met-tRNAI vai tiéu don vi 40S cua
ribosom dé tao thanh phuc hop tién khoi dau 43S. Budc khoi dau nay c6 thé bi wc ché do thiéu
hut Met [16]. Su cai thién ddng ké vé HSCHTA lién quan dén ting nong d6 Met+Cys trong khau
phan 12 do su gia ting dang ké vé TKL nhung luong thirc in dn vao khong ddi. Thiéu Met+Cys
trong ché do an lam giam TKL va tac dong tiéu cuc dén HSCHTA phu hop véi cac nghién cau
trudce day [6], [17], [18].
Bang 3. Mizc Met+Cys khdu phan toi wu cua ga thit ting truong chdm duge woc tinh bang phan tich hoi

huy duwong dut doan
Chi tiéu Cong thuc! Nhu céu wéc tinh R?
TKL Y =222,5-59,0 x (0,91 —x) 0,91 0,2394
HSCHTA Y = 1,577 - 0,650 x (0,89 —x) 0,89 0,1498

Ghi ch:'Sir dung md hinh Y=L+Ux(R-x), trong d6, Y: bién phu thugc; x: mc lysine khau phan niu |2 bién dgc
Idp; R: phan iéng toi wu cua lysine khau phan; L: phdn #ng tai x=r; va U=dé doc cua dwong cong. Trong mo
hinh nay, Y=L khi x>R.

Muc Met+Cys khau phan t6i vu cua ga thit ting truong cham duoc wdc tinh bang phan tich
hoi huy dudng dat doan duge thé hién trong Bang 3. Sir dung phan tich hoi huy duong dut doan,
nhu cau Met+Cys cua ga Korat dugc wéc tinh lan luot 1a 0,91 va 0,89% déi véi TKL va
HSCHTA. Nhin chung, nhu cau Met+Cys cua ga TN tur 1 dén 21 ngay tudi trong nghién cau hién
tai rat gan véi yéu cau cua ga trong Cobb 500 tir 1 dén 21 ngay tudi [6] va nhu cau Met+Cys cua
giong ga thit cao san (Cobb 500) theo khuyén céo cua hudng dan quan Iy ga thit Cobb [19]. Thu
vi 13, nhu cau Met+Cys ciia ga TN tuong ty nhu yéu cau ddi véi ga thit thuong pham dugc dé
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nghi boi National Research Council [9]. Tuy nhién, mic Met+Cys t6i uvu cho ga TN trong nghién
ctru hién tai cao hon dang ké so véi ga thit sinh treong nhanh trong cac bao céo khac [17], [20].
That vay, nhu cau Met+Cys cua ga TN tuong duong hodc cao hon so véi ga thit thuong pham
dugc thé hién rd rang khi nhu cau Met+Cys cua ga Korat duoc tinh bang lwong Met+Cys dn vao
(mg)/TKL (g). RO rang, nhu cau dinh dudng cua ga thit ting truong cham trong TN nay cao do
muc tiéu thy thie an thip. Do d6, phai ting ham lwong cac chit dinh dudng trong khau phan dé
dap ting nhu cau cua ching. Ngoai ra, dir liéu hién tai cho thay, nhu cau Met+Cys ddi vai ga thit
tang truong cham trong TN hién tai twong tw hodc cao hon yéu cau d6i véi ga thit dang phat trién
nhanh trong cac bao cdo trudc day rat cd thé 1a do su khac biét vé ty 18 1ong giita ga Korat va ga
thit 16n nhanh. Sy giai thich nay phd hop véi béo céo cua Kalinowski va cong su [21] cho thay
nhu cau cua Cys ddi vai ga 16ng moc nhanh cao hon 12,8% so véi ga 16ng moc cham.

4. Két luan

Nhu cau Met+Cys cho ga thit lai tang truong cham tir 1 dén 21 ngay tudi nudi trong diéu kién
chudng ha, thdng thoang tu nhién duoc xac dinh bang phan tich hoi huy duong dat doan la
0,90% dua trén cac chi tiéu TKL va HSCHTA. Két qua nghién ciru nay c6 ¥ nghia khoa hoc
trong viéc bd sung kién thirc moi vé dinh dudng gia cam. Cac nha san xuit thie dn va nguoi chin
nudi c6 thé sir dung mic 0,90% Met+Cys khau phan dé san xuat thirc dn chin nudi cho ga thit
tang trudng cham dé dat hiéu qua trong chin nubi va giam thai N ra ngoai méi truong.
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