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ABSTRACT

The effects of protein solubility on methane production in an in vitro
incubation and the growth rate of lai Sind with two experiments were
studied. In an in vitro incubation, the treatments in a 2*2 factorial design
were: protein meal (fish meal and groundnut meal) and source of non-
protein nitrogen (nitrate and urea). The results of experiment showed that
gas volume, methane production, ammoniac and digestion were
significantly different between treatments of experiments (p<0.05).
Feeding experiment was designed with 3 treatments with 4 replicates.
Treatment 1: Basal diet + cotton seed meal; Treatment 2: Basal diet + fish
meal; Treatment 3: Basal diet + peanut meal. The result showed that the
growth rate in case of fish meal treatment was higher than others
(p<0.05).

TOM TAT

Pé tai nghién cieu “Anh huong ciia cac logi thirc an bé sung dam dén sw
san sinh khi metan bang phiong phdp in vitro va kha ndng tang truong
cua bo lai Sind” gom 2 thi nghiém. Thi nghiém in vitro duoc bo tri thira s6
2 nhdn t6 va 3 lan lap lai: Nhdn t6 1: Nguon dam hitu co' (Bot cd va ddu
phong). Nhin 1 2: Nguon dam vé co (Ure va Nitrate). Két qud cho thay
khi bo sung bét ca va banh dau ddu phéng vao trong khdu phan thi thé
tich, % CHy, ml CHy/gDM , NHj, va ty I¢ tiéu hda vt chat khé déu cé su
khdc biét c6 Y nghia thong ké ¢ mire 5%. Thi nghi¢m nudi duong duoc tlen
hanh trén 12 bo dwc trén mét nam tuéi, dwoc bo tri hoan toan ngdu
nghién, 3 nghiém thirc va 4 lan lap lai, thoi gian thi nghiém 45 ngay.
Nghiém thirc 1: Khau phdn can ban + Bdanh dau bong vai; Nghiém thirc 2:
Khau phan can ban + Bét ca; Nghiém thirc 3: Khdu phan can ban + Banh
dau ddu phong. Céc nghiém thirc ¢é ham lwong dam tiwong dwong nhau
(12% CP). Két qua cho thdy nghiém thirc bé sung bjt cd c¢6 heong dan vao,
tang truong cao hon cdac nghiém thirc con lai va co y nghia théng ké o
mirc 5 % (p<0,05) giita cac nghiém thirc cua thi nghiém. Qua két qua thi
nghiém cé thé khuyen cdo nong dan sir dung bot cd va banh dau béng vdi
trong khéau phan d@é nuéi bo thit mang lai hiéu qua kinh té.

1 GIOI THIEU

Whitelaw va ctv. (1962) cho rang kha nang hoa
tan cua protein quan trong hon acid amin dén sy

tich 1y nito hitu dung cling nhu tang trong ¢ bé
sau cai stra khi su dung bot ca trong khéu phan
nuoi bé. Nhitng thi nghiém ¢ Cuba cho thay, bé
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tang truong cao hon khi thay thé uré bang bot ca
trong khau phan (Preston, 1971). Nhitng phat hién
tiép theo (Preston va ctv., 1976; Ffoulkes va
Preston 1978; Zhang Weixian va ctv., 1994) da dua
dén su phat trién cua khai niém “bypass” protein dé
so sanh protein bd sung dugc phan giai ¢ da co
hodc tiéu hoa ¢ rudt non. Kha nang hoa tan protein
thip (Bot c4) trong khau phan s dua dén ting ham
lugng nito hitu dung & bé so véi protein co kha
ning hoa tan cao (banh diu dau phong). Nhiéu tac
gia ching minh ring protein khong bi 1én men & da
co (bypass protein) s& dugc tiéu hoa ¢ rudt non,
qué trinh dua dén tang sy hap thu dinh dudng cua
ty 1¢ protein/ndng luong (P:E) dua dén tang ning
sut vat nudi (Preston va Leng, 1987). O Viét Nam
khong ¢ nhiéu cac nghién ctru anh huéng cia kha
ning hoa tan protein dén sy san sinh khi metan va
tang truong ciia bo lai Sind. Vi thé, ching t6i tién
hanh d tai “Anh hudng ciia cac loai thirc an bd
sung dam dén sy san sinh khi metan bang phuong
phép in vitro va kha ning tdng truong ctia bo lai
Sind”. Muyc tiéu cua d& tai 1a danh gia anh hudng
ctia kha ning hoa tan cua protein dén san sinh khi
metan trong diéu kién in vitro va ting trong ctia bo
lai Sind.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Dia diém va bb tri thi nghiém cia thi
nghiém 1: In vitro

Thi nghiém duogc tién hanh tai Phong thi
nghiém E 103 thudéc B mon Chan nudi, Khoa
Nong nghiép va Sinh hoc Ung dung, Truong Pai
hoc Can Tho. Thi nghiém dugc bd tri thira sb hai
nhan t5: Ngudn protein ¢ kha nang hoa tan cao va
thip (Bot ca va banh dau dau phong); Ngudn non —
Protein (Nitrate va ure). Nguon ning luong ding
trong khau phan 14 khoai mi 14t.

Bang 1: Cac khiu phin cia thi nghiém (% vat

chét kho)

Thuc liéu BDPP U BC U BDDP N BC N
Khoa mi 88,6 90,25 83,90 85,80
Ba{lh dau dau 9.1 0 9.5 0
phong

Bot ca 0 7,45 0 7,6
Ure 2.3 2.3 0 0
NaNOs3 0 0 6,6 6,6

BDPP_U: Bénh dau ddu phong + b6 sung ure; BC_U:
Bot ca + b6 sung ure; BDDP_N: Bdnh dau dau phong +
bo sung nitrate; BC_N: Bét cd + bé sung nitrate

Ham luong protein ciia cic khau phin twong

dwong nhau (12,85%). Thanh phan héa hoc cua
thirc an thi nghi€ém DM, ash, NDF, ADF va Protein
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duoc phén tich theo AOAC (1990). Can 2 gram
thirc an ciia mdi khau phan thém vao 40 ml dung
dich da co (duoc 14y tir bo dd md 15 do) va 160 ml
dung dich dém (Tilley and Terry, 1963). Cac mau
gas duoc phan tich bang thiét bi Triple plus + IR
meter (Crowcon Intruments Ltd, UK).

2.2 Céc chi tiéu thu thap

pH, NHs, thé tich khi sinh ra, n6ng d6 % CH4,
va ty 1€ tiéu hoa (%).

NHj; dugc phan tich theo phuong phap Kjeldahl
(AOAC, 1990).

2.3 Pia diém va bd tri thi nghiém nudi duong

Thi nghiém nuéi dudng dugc tién hanh trén 12

bo duc trén 1 nim tudi, tai trai bo Trung tdm Giéng
Can Tho.

2.4 Phuwong phap tién hanh

Thi nghiém dugc b tri hoan toan ngdu nghién,
3 nghiém thirc va 4 1an 1ap lai, thoi gian thi nghiém
45 ngay.

Bang 2: Cac khiu phin thirc dn ciia thi nghiém

(% VCK)
Thue lidu (% Vit chit Khd) BV PP BC
Rom 28,2 302 342
Mit duong 13 13 13
Co long tay 40 42 40
Luu Huynh 08 08 08
Banh dau bong vai 18 0 0
Bénh dau dau phong 0 14 0
Bot c4 0 0 12

Ham luong protein ciia cic khau phan twong
duong nhau (13%), cac thuc liéu cua khau phan
dugc tron thanh khiu phan hoan chinh (TMR:
Total Rixed Ration). Bd dugc cho 4n ngay 2 lan (9
gior sang va 15 gid chiéu), nudc ubng tu do.

2.5 Cic chi tiéu theo ddi va thu thap s liéu

Théanh phan héa hoc cua thirc dn dugc phan tich
va xac dinh theo AOAC (1990). Lugng thirc an vao
va luong thirc an thira dugc ghi nhan mdi ngay cua
thi nghiém. Thi nghiém dugc thuc hién 45 ngay,
tang truong dugc xac dinh bing cach can bo 2
ngay lién tiép cia mdi giai doan 15 ngay.

2.6 Phuwong phap xir ly 56 liéu

S6 liéu tho duge nhap bang tinh Microsoft
Excel 2003. Sau d6 dwoc xir ly thong ké bing
phwong phap phan tich phuong sai (ANOVA) theo
md hinh tuyen tinh tong quat (General Linear
Model) trén phin mém Minitab 16. Khi c6 su khac
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biét gitra cac nghiém thirc s€ dung phep thir Tukey
deé tim sy khac biét tirng cép nghiém thirc.

3 KET QUA VA THAO LUAN

3.1 Anh huong kha nang hoa tan protein
cia bot ca va banh dau dju phong Ién sy sin
sinh khi metan bang phuong phéap in vitro

Két qua phan tich thanh ph?}n dinh dudng thirc
an trinh bay ¢ Bang 3 cho thay: Mi lat dugc su
dung trong thi nghiém c6 ham lugng vat chat kho
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(DM) va dam thé (CP) lan luot 1a 87,55% va
2,98% két qua nay tuong duong véi két qua cong
bd gia tri dinh dudng gia suc gia cdm Viét Nam
cia Vién Chan nuéi Qudc gia (2001) 1a 87,70 va
2,84%, su khac biét nay co thé do giéng, diéu kién
tréng khéc nhau hodc do thu hoach. Banh dau dau
phong c6 % DM (89,93), % CP (44,67), bot ca co
% CP 12 60,01% va 87,99% DM, két qua nay phu
hop v&i cac cong bd gia tri dinh dudng gia suc gia
cAm Viét Nam cua Vién Chan nudi Quéc gia
(2001).

Bang 3: Thanh phin dinh dudng ciia thic dn thi nghi¢m

STT Thue li¢u %DM %CP % OM NDF ADF Ash
1 Mi lat 87,55 2,98 96,02 10,10 5,7 3,98
2 Bénh dau phong 89,93 44,67 92,92 17,40 13,80 7,08
3 Bot ca 87,99 60,01 88,01 6,20 2,10 21,99

Bang 4: Anh hudng ciia ngudn dam vé co 1én thé tich (v/g DM), ndng d9 CHs va ml CHs/gDM

Ure - Nitrate

pH TL.Khi sinh ra(ml) % CHs4 ml CHs4/gom NHs gny NH324n) DMD (%)

U 7.6 2325 202 470 1092 852 50,1
N 7.6 131,7 149 19.8 1083 8855 51,0
SEM 0,0083 228 0,14 0,52 0,74 0,091 0,43
p 0,23 001 0,01 001 045 0,80 0,16

Khi bd sung ure vao khiu phan thi thé tich,
noéng do % CH, va ml CHy/gDM déu c6 su khac
biét cé y nghia (p < 0,05), con pH, NH3 (3h), NH;
(24h), va ty 1¢ tiéu hoa vat chat kho khong co su
khac biét théng ké (p > 0,05). Két qua nghién ctru
cua chung t6i phu hop vdéi nhdn dinh cua
Takahashi va Young (1991); Allison va Reddy
(1984); cac cong bd co nhan dinh ring sy hién dién

cua nitrate lam han ché kha ndng san sinh metan
ctia vi sinh vat da co. Pidu nay c6 thé giai thich do
viéc s6 lwong hydrogen sir dung cho viéc hinh
thanh khi metan thép & da co, do su chuyén hudng
cia hydrogen tir viéc hinh thanh hién tuong
methanogenes theo hudng khur nitrate va hinh
thanh nhiéu acetate va propionate (Mc Allister va
Newbold, 2008).

Bang 5: Anh huéng ciia ngudn dam hiru co 1én thé tich (v/g DM), nong dp CHs va ml CH4/gDM

BDP - BC pH TL.Khisinhra(ml) % CHs ml CHs/gom NH3an  NHs24n DMD (%)
BDP 7,6 190,8 18,6 36,7 119,5 87,3 53,0
BC 7,5 173,3 16,5 30,1 98,0 83,3 48,1
SEM 0,008 2,22 0,14 0,52 0,74 0,91 0,43
P 0,067 0,01 0,01 0,01 0,01 0,01 0,01

Khi b sung bot ca (BC) va banh dau dau
phong (BDP) vao trong khau phan thi thé tich, %
CH4, ml CH4/gDM , NHj; (3h) , NHj3 (24h), va ty
1¢ tiéu hoa vat chat kho déu co sy khac biét ¢ ¥
nghia théng ké & muc 5%. Piéu nay co thé giai
thich khi bd sung protein c6 kha ning hoa tan thip
& da c6 (bot ca) vao khdu phan da lam giam luong
protein hoa tan va tiéu hoa ¢ da co (Min et al.,
1999a) din dén ting lugng an vio, ting ty 1é tiéu
hoda, tang hiéu qua st dung thirc an do qua trinh
tiéu hoa & mui khé va ruot non va giam lugng khi
metan sinh ra, dan dén ning lwong sir dung cho qua
trinh tang trudng thay vi dung cho qua trinh hinh
thanh khi metan (Preston va ctv., 2013).
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Thirc an dam hiru co (Bt ca, Banh dau dau
phong) va vo co (Ure va nitrate) cd6 anh hudng
tuong tac lén thé tich khi, ham lwong khi metan
(%) va ml CHa4/g. Su anh huong nay co6 su khac
biét c6 ¥ nghia thdng ké giita cac nghiém thuc cua
thi nghiém & muc 5% (p<0,05), két qua nay phu
hop véi két qua nghién ciru cua V& Phuong Ghil
(2011), Tran Duy Khoa (2011), Preston va ctv.
(2013). Pidu nay co thé 1y giai sodium nitrate 1a
chit trc ché manh trong qua trinh san sinh khi
metan (CH4) va ngudn dam tir bot ca c6 kha ning
hoa tan kém tai da ¢, vi thé nghiém thirc bd sung
sodium nitrate va bot ca co thé tich khi va ham
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lwong khi metan thap hon so v&i nghiém thirc dbi
chung 12 ure va banh dau déu phong.

3.2 Anh hwéng kha ning hoa tan cia cac
nguon dam lén kha ning tang trwéng cia bo
lai Sind

Két qua thi nghiém cho thay khi bé sung bot ca va
banh dau bong vai vao khau phén, luong an vao,
tang truong cua nghiém thirc bd sung bot ca cao
hon so vé6i banh dau dau phong, trong khi d6 hé sd
chuyén hoa thirc an lai thdp hon. Két qua nghién
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clru ciia ching t6i phu hop véi cac cong bd cua
Preston va ctv, 2013. Piéu nay c6 thé giai thich khi
bd sung protein c6 kha ning hoa tan thip ¢ da co
vao khau phan di lam giam luong protein hoa tan
va tiéu hoa ¢ da co (Preston, 1971) din dén ting
luong an vao, tang ty 1€ ti€u hoa, tang hi¢u qua su
dung thirc dn do qua trinh tiéu hoa & mui khé va
rudt non va giam luong khi metan sinh ra, din dén
nang lugng st dung cho qua trinh ting trudng thay
vi dung cho qué trinh hinh thanh khi metan.

Bang 6: Anh huéng kha nang hoa tan ciia protein (Bt c4, Banh dé‘l}l bong vai, banh diu diu phong)
trong khau phan l1én sy ting trwéng, lwgng an vao va hé so chuyén héa thirc an (HSCHTA)

cua bo lai Sind

Nghiém thire TL dau TN TL CTN Téang trong Lwong an vao HSCHTA

j Kg/con Kg/con (kg/con/ngay) (kg/con/ngay) KgTA/kgTT
BDBV 123,25 138,75 0,344° 3,42¢ 9,940
BC 124,50 142,75 0,406 3,61° 8,91°
BDDP 126,50 136,50 0,267¢ 3,01° 11,35
SEM 7,25 7,13 0,008 0,55 0,34
P 0,42 0,82 0,001 0,001 0,003

Cdc chit a, b khdc nhau trén ciing mét ¢ét la khdc biét ¢6 y nghia thong ké ¢ mirc 5%

33 énh hwéng cﬁaﬁb(;) sung cic ngudn protein
trong khau phan dén thé tich khi metan (lit) thai
ra moi trwong va so sanh hiéu qua kinh te

Qua trinh giam su hinh thanh khi metan khi b
sung nguon protein kha ning hoa tan ¢ da c6 chua
¢6 nhiéu giai thich vé van dé nay. Su giam san sinh
khi metan c6 thé giam lugng hydrogen trong qua
trinh 1én men & da c6 hodc do qua trinh hoat dong
ctia methanotroph, két qua co sy chuyén hoa ning
lugng cua metan (chu yéu 1a carbon va hydrogen)
cho hoat dong cua vi sinh vét da co (Preston et al.,

Béng 7: So sanh hi¢u qua kinh té (VND/con/45 ngay)

2013). Ngoai ra, mdt tac gia khac 1a Norton (1999)
cho réng, thie an sau khi thoat khoi da co s& dén
rudt non, tai ddy qua trinh ti€u hoa s€ khong san
sinh khi metan nhu & da co, trong truong hop cua
bot ca va banh dau dau phong da chimg minh rang
luong protein thoat qua tir da ¢ ciia bot ca nhiéu
hon so véi banh dau dau phong, tir d6 di nang
ngudn dam hiru dung trong khau phan ciia bé ¢ bo
sung ngudn dam bot ca so voi banh dau dau phong
(Whitelaw and Preston, 1962).

Chi tiéu BDBV BC BDDP SE/P
VND /kg Thirc an 3513,7 44227 3720,7
Chi 54462° 807142 44648°¢ 1614,4/0,01
Thu 1007500° 1186250 780000° 25977/0,01
Chénh 1éch thu chi (VND /con/45 ngay) 953038 1105536 735352°  24371,1/0,01
Cdc chir a, b khdc nhau trén cung mét cot la khdc biét co y nghia théng ké o mirc 5%
4 KET LUAN TAI LIEU THAM KHAO

Khi b6 sung bd sung bot ca va banh dau bong
vai vao khiu phan, luong an vao (kg/ngdy), ting
truong (kg/ngay), ciia nghiém thirc bd sung bot ca
va banh dau bong vai cao hon so v6i banh dau dau
phong (p<0,01).
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