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T 6 M TAT 

Thi nghi?m dupc tien hanh tren 24 b6 Holstein Friesian (dang tiet siia d thang 3-5, chu ky tiet 
sua 2-6) trong khoAng thdi gian tu thang 2 den thang 9 nSm 2015 de danh gia Anh hudng cua khau 
phan bo sung dau bong tdi luong thu nhan cac chat dirUi duong, nang suat sira, hi?u qua sii dvng 
thiic Sn, miic dp va cudng dp phat thai khf metan (CH4) tu dg cd cda bo dang tiet siia. 24 bo thi 
nghi#m dupc phan thanh 4 Id (6 bo/lo) bao gom Id ddi chiing (DC, bo an khau phan co sd) va cado 
thi nghi?m KP1.5, KP3.0 va KP4.5 (bo an khau phan co sd bo sung dau bdng d cac miic tuong ling 
la 1,5%, 3,0% va 4,5% vgt chat kho (DM) cua khau phan. Ket qui cho thSiy khau phan an d cac 16 thl 
nghilm co bS sung dau bong d cac miic 1,5-4,5% da Iam tang lupng chat kho thu nhan va tang 
nSng Iupng thu nhgin, nhung Iam giam ty I? tieu hoa DM khau phan so vdl 16 DC. Bo sung dau 
bong Iam t3ng nang suat siia 5,4-12,2% va Iam giim cudng dp phat thai khi metan tinh tren donvi 
siia tieu chuS'n 18,8-37,9 % hay tinh tren 1 don vi chat khd thu nhgn ti> 11-33% so vdi 16 DC. Vî c bo 
sung dau b6ng d miic 1,5-3,0% trong khau phan cho k^t qua toi uu nhat, Iam tang hi^u qua chan 
nuoi, giam phat thai khf CHJ ra m6i tnrdng. 

rtt* khda: Metan, bo dang tiel sHa, ddu bong. 

Effects of dietary supplementation of cotton seed oil on intake, performance and 
enteric methane emissions from lactating dairy cows 

Tran Hiep, Nguyen Ngoc Bang, 
Nguyen Xuan Trach and Chu Manh Thang 

An experiment were carried out from Feb to Sep/2015 on 24 lactating Holstein Friesian cows (at 
3-5th lactating months, 2-6th lactation cycles) to evaluate the effects of dietary supplementation of 
cotton seed oil on the nutrient intakes, milk yield, and methane emission of lactating dairy cows. The 
cows were grouped into 4 groups (each group has six cows) including control group (DC, cows were 
fed basal diet) and the experimental groups KPI .5, KP3.0 and KP4.5 (cows in these groups were fed 
basal diet supplemented with 1.5%, 3.0% and 4.5% of cotton seed oil on dry matter - DM basis). 
Results showed that the oil supplement at 1.5-4.5% increased DM and ME intake but deaeased 
slightly nuhrient digestibility. Cotton seed oil supplementation increased milk yield by 5.4-12.2% and 
reduced methane emission intensity calculated as L/kg fat corected milk (FCM) by 18.8- 37.9% or 
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calculated as L/kg dry matter intake (DMI) by 11-33%. In conclusion, dietary supplementation of 
cotton seed oil at 1.5-3.0% DM resulted in better cow performance and environment efficiency. 

Key words: Methane emissions, lactating dairy cows, cotton seed oil. 

1. D^T VAN DE 

Bien ddi khi hau da va dang xay ra va 
anh hudng den nhieu mat cua ddi song con 
ngudi, trong do anh hudng cua bien ddi 
khi hau den ndng nghiep ndi chung va 
chan nudi ndi rieng la rat ldn. Xet theo 
chieu nguQC l?i, chan nudi ciing dang cd 
anh hudng rat ldn den bien ddi khi hau va 
moi trudng. Chan nudi san sinh khi nha 
kinh CO2, CH4, N2O va cac chat thai nhu N, 
P... vao moi trudng. Trong cac khi thai tu 
chan nudi, CH4 la mpt nguon khi thai chinh 
gay hieu ung nha kinh dan deh hien tugng 
ndng len a i a trai dat. Trong nd luc chung 
nham giam thieu tac ddng cua hieu ung 
nha kinh tu vai thap ky qua, cac nudc da 
t$p tnmg nghien cuu cac giai phap ky 
thuat nham giam thieu lucmg khi metan do 
gia sue nhai lai thai ra. 

Hi^n nay, viec bo sung chat beo (dau, 
mo) vao khau phan dang la mdt hudng 
nghien cihi duoc quan tam nhieu nham 
lam tang nang suat sira va giam thieu khi 
thai nha kinh tir gia sue nhai lai. Tac ddng 
cua Iipit den ty le tieu hoa, nang suat va su 
phat ttiai khi metan ciia gia sue nhai lai rat 
phuc tap va phil thudc vao nguon Upit. 
Theo MachmuHer va ctv (2000) thi bo sung 
chat beo (dau, mo) vao khau phan an cho 
gia sue nhai lai ed the giam 25% (in-vitro)-
80% (in-vivo) lugng khi thai CH4. Dau eo 
chiia axit laurie (C12) va axit myrstic (C14) 
d3c biet dpc vdi vi khuan sinh metan. Dau 
md cd chijfa eae axit beo khdng no cd kha 
nang hap phu cac ion H% giam lugng ion 
H* trong da cd, do do lam giam qua trinh 
hinh thanh ra khi CH4 (MachmuHer va ctv, 
2000; Dohme va ctv, 2001). Lipit cd the Iam 
giam CH4 vi vira gay ddc cho vi khuan sinh 
metan (Machmuller va ctv, 2003) vira lam 

giam protozoa, nhdm nguyen sinh ddng 
vat thudng di lien vdi vi khuan sinh metan 
(Czerkawski, 1975). Nhung ciing can chu y 
rang, lipid cung cd the lam giam ty ie tieu 
hda xo (Van Nevel, 1991) va td dd lam 
giam chat khd an vao (Martin va ctv, 2008). 
Vi vay, viec bd sung lipit vao khau phan 
cung cd the anh hudng tieu cue den nang 
suat gia sue. Tuy nhien, theo Martin va ctv 
(2008), Iupng lipit trong khau phan <60-70 
g/kg vat chat khd (DM) se anh hudng 
khdng dang ke den lupng thuc an an vao 
va ty le tieu hda cac chat dinh dudng. Nhu 
vay, ro rang rSng muc bd sung lipit vao 
khau phan cua gia sue nhai lai can dupc 
thir nghiem mpt each ky ludng va chi Het 
cho ttmg loai Upit. 

O Viet Nam, dau bdng de mua tren thi 
trudng, gia re hon so vdi cac dau khae nhu 
dau cg, dau hudng duong, dau lae hay dau 
dau nanh. Hien nay, d Viet Nam eiing chua 
cd cdng trinh nghien cuu nao cho thay anh 
hudng cua viec bo sung dau bdng tdi kha 
nang tang nang suat va giam phat thai khi 
metan 0 bd siia. Ciiinh vi vay, thi nghiem 
nay dupc tien hanh nham xac dinh muc bo 
sung dau bdng tiiich hpp vao khau phan an 
eua bd dang tiet siia de vira dam bao nang 
suat gia sue, vira giam thieu su phat thai 
khi metan. 

2. VAT LIEU VA PHI/ONG PHAP NGHIEN CUU 

2.1. Dia diem va thdi gian nghien cuu 

Thi nghiem dupe thuc hien tir 2/2015 
den 9/2015 tai Cdng ty CP giong bo siia 
Mgc Chau - Son La. 

2.2. V^t Ii?u thi nghifm 

Gia siic thi nghiem: 24 bd Holstein 
Friesian (HF) dang tiet sira d thang thu 3-5, 
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ehu ky het sira ttiu 2 den thii 6, khdi lupng 
trung binh 578,41kg. 

Thiec dn thi nghiem: Gdm kha'u phan 
CO sd (cd voi, cay ngd d, thiic an thd hdn 
hgp - TMR, rom, ba bia, ed signal, ed sao, 
thiie an tinh hon hpp) va thiic an bd sung 
la dau bdng. Khau phan eo sd dugc phoi 
trpn sao eho miic mo thd <2% DM. Cay. 
Cay ngd dupc thu hoaeh giai doan chin 
sap (90-100 ngay tuoi) sau do dupe e5t 
nhd, u chua (khdng bd sung nguyen lieu 
khae) va dupc bao quan trong thdi gian 60 
- 90 ngay trude khi cho gia sue an. Cd voi 
dupc eat luc 35 - 45 ngay tuoi. Cac loai 
thiic an thd dupc cat ngan (5-10 cm) va 
trdn deu trudc khi cho an. Dau bdng dupe 
bd sung vao khau phan thdng qua thiic an 
tinh hdn hgp. 

2.3. Thiet ke thi nghifm 

Thi nghifm duge thiet ke theo kieu 
khdi ng lu nhien vdi 2 dpt thi nghifm, m6i 
dgt keo dai 105 ngay (15 ngay nudi thich 
nghi va 90 ngay thi nghiem). U mdi dgt tfii 
nghifm, 12 bd HF dupe bo tri vao 4 16 (m6i 
Id 3 bd): 3 Id ttii nghifm (KF1.5, KP3.0, 
KP4.5) va Id doi ehiing (DC) sao cho dam 
bao ddng deu eac y^u td tudi, ehu ky tiet 
siia va nang suat sua trung binh/ngay 
(bang 1). Trong thdi gian nudi thich nghi, 
lugng thiic an thu nhan va thanh phan DM 
eua khau phan ca sd duge phan tich de lam 
eo sd cho vife tinh toan lupng dau bong 
can bd simg vao khau phan sao eho dam 
bao lugng dau bdng bd sung vao cac WMU 
phan DC, KP1.5, KP3.0 va KP4.5 chiem 
tuong ling la 0; 1,5; 3,0 va 4,5% DM cua 
khau phan. 

k 

Chi Heu 
So gia sue 
Thang tiet siia 
Chu ky tiet siia 

Khau phan oj so 

Miic <^u bong (% DM thli nhan) 

Bing 1. So do thiet ke thi 

DC 

6 
3-5 
2-6 

KP1.5 
6 

3-5 
2-6 

nglii^m 

KP3.0 
6 

3-5 
2-6 

C6 voi/singal: tu do; Ngo li: 20 kg; TMRO: 12 kg; Rom; 0,3 
Thiic an tinh hon hop ^ [San luong siia (kg) - 5] * 0,5 

0 1,5 3,0 

kg 

KP4J 
6 

3-5 
2-6 

Ba bia: 2 kg; 

4,5 

Ghi c/iw; *"' Thiec an hon hop iiodn chinh do Cong ty Cophan giong bo siea Mde Chdu sdn xual. 

2.4. Quan Iy thi nghifm 

Trong thdi gian nudi thich nghi, bd 
dupc tiem phong bfnh hi huyet trimg. Id 
mdm long mdng va tay giun san theo quy 
dinh ciia thii y, dong thdi nhot rieng va 
dugc cho an hai Ian vao buoi sang (8h) va 
budi chieu (16h), nudc uong cung cap tu do. 
Thiic an cung cap va thiic an thira dugc can 
hang ngay trudc khi cho an. Cuoi giai doan 
ttii nghiem, tien hanh xac dinh ty If tieu 
hda, bd dugc thu phan theo timg ca the. 

2.5. Cac chi tieu theo doi va phuong phap 
xac dinh 

Phuang phdp xdc dmh thdnh phan hoa hgc 
vd gid trf dinh duang: MSu thiic an gia siie 

lay theo tieu chuan Vift Nam TCVN 
4325:2007. Cac chi tieu phan tich bao gdm: 
vat chat khd (DM), chat hihi co (OM), chat 
beo thd (EE), nang Iupng trao doi (ME), 
protein thd (CP), xo ti-ung tinh (NDF), xo 
axit (ADF) va Wioang tdng so (Ash). DM, 
CP, EE va Ash dugc phan tich theo cac tieu 
chuan tuong ung TCVN 4326:2001, TCVN 
4328:2007, TCVN 4331:2001 va TCVN 
4327:2007. NDF va ADF dugc phan tich 
ttieo Goermg va Van Soest (1970). Gia tri 
ME duoc udc tinh ttieo NRC (1998,2001) 
(GE (kcal) = 4143 + 56EE+ 15CP - 44Ash (cac 
gia tri EE, CP, Ash tinh theo % DM); DE 
(Mj/kg DM) = -4,4 + 1,1QGE (Mj) - 0,0240 
(g); ME (Mj/kg DM) = 0,82DE. 
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Biing 2. Thanh p l i ^ h6a hpc va gid tri dinh duong cua 

Thiic an 

C6 voi 
Cay ngo li chua 
Co signal 
Co sao 
Rom 
Thiic an TMR 
Thilc an tinh hon 
Babia 
Dau bong 

h o p " 

DM 

% 
14,20 
27,12 
25,97 
19,90 
83,60 
61,47 
90,81 
21,43 

99 

ME 
Iccal/kg DM 

1896 
2140 
2153 
2001 
1401 
2547 
3021 
2533 
7421 

CP 

% D M 
12,77 
8,64 
11,17 
10,19 
6,71 
13,21 
17,30 
12,38 

NDF 
% D M 
73,52 
64,95 
70,78 
72,56 
78,70 
50,21 
55,52 
64,17 

thiic an 

ADF 
% D M 
43,24 
37,10 
35,01 
38,97 
49,00 
29,46 
13,36 
24,03 

thi nghidm 

EE 

% D M 

3,23 
2,23 
2,82 
4,66 
2,16 
2,31 
0,62 
6,58 
98 

Ash 

% D M 
9,66 
5,60 
7,82 
7,40 
10,25 
8,40 
9,94 
3,75 

Ghi chik DM: chal khd; ME: ndng lugng trao doi, CP, Protein tho; NDF: xa tan trong chdt riea trung tinh; ADF: 
xo tan trong chai rim axit; EE: ma tho; Ash: khodng tong so. 

Lifcmg thiec dn thu nhdn hdng ngdy: 
Lupng thiic an thu nhan hang ngay eua bd 
dupe xac dinh bang each can lugng thiic an 
cho an, thiie an thira hang ngay theo timg 
ca the sir dung can dong hd Nhon Hda 
(loai can 5 kg va 150 kg). Hang thang thiie 
an cho an va thiie an thira dupc lay mau 
theo quy trinh cua tieu chuan Viet Nam 
TCVN 4325:2007 de phan tieh thanh phan 
hda hpc (DM, CP, NDF, ADF va khoang 
tdng so) va uoc tinh gia tri ME. Lupng thiic 
an ttiu n h ^ duge tinh toan dua tren lupng 
thiic an cho an, lupng thiie an thira va gia 
tri diiih dudng ciia cac loai thiic an. 

Xdc dinh ty le tieu hoa cdc chat dinh 
duang: Tong Iupng thiie an cho an, thiic an 
thira va tong lupng phan thai ra dupc xac 
dinh lien tuc 4 ngay cuoi cua thang thi 
nghifm thii nhat va thang cudi (eac ngay 
26-30 va 52-56). M l u thiic an cho an va 
ttiiie an thira dupc lay theo tieu chuaii Viet 
Nam TCVN 4325:2007. Mlu phan dupc lay 
d miic 5% tdng lupng phan thai ra. Mau 
thiic an va m l u phan dupc thu thap va bao 
quan trong hi lanh am sau (-20<'C). Den 
cudi ky thu phan, eac mau thiic an eho an, 
m l u ttiiic an thira, mau phan dupc trpn 
deu theo ea the, lay mau dai dien va giri di 
phan tich eae ehi tieu DM, CP, NDF, ADF 
va Ash. Ty le tieu hda eac chat dinh dudng 
dupe tinh dua tren tong lupng dinh dudng 
thu nhan va thai ra trong phan. 

Xdc dinh khoi luang co the: Khdi lupng 
bd dupc xac dinh d cac thdi diem bat dau 
thi nghiem va ket thiic thi nghifm b5ng can 
difn hi RudWeight (Uc). Bd dupc can timg 
con vao budi sang, trudc khi cho an va 
dugc can lien tiep trong hai ngay de lay so 
lieu trung binh. 

Xdc dinh sdn lugng sixa: Nang suat siia 
hang ngay ciia timg ca the bd dugc can 
bang can dong ho Nhon Hoa (loai can 60 
kg). Mau sua dupe lay hang tuan theo 
TCVN 5860 :2007 de phan tich ty le md sira 
trong thdi gian thi nghiem tieu hda va thdi 
gian thu khi xac dinh metan thai ra. Ham 
lugng md sira dugc xac dinh bSng may Eko 
Milk Analyzer. Nang suat sua tieu chuan 
(FCM) dugc tinh theo cdng thiic: FCM (kg) 
= 0,4 X Nang suat sira thuc te (kg) -H 15 x 
Lugng md siia thuc te (kg). 

Xdc dinh lugng CHi thdi ra: Lugng 
metan thai ra hang ngay dupc xae dinh 
theo phuong phap cua Madsen va ctv 
(2010) dua hen ty le CH4/CO2 tiiai ra hr da 
cd. Mau khi dugc thu thap 2 ngay lien tuc d 
hai dpt: bSt dau thi nghiem (sau 15 ngay 
nuoi thich nghi) va ket thiic thi nghifm. Tai 
mdi ngay lay mau, mau khi se dupc lay 2 
lan (trudc va sau khi cho an vao budi sang). 
Phuong phap thu thap mau khi va do tren 
may dugc tien hanh theo huong d i n eiia 
Sophea va Preston (2011) nhu sau: timg gia 
sue dupc nhdt tiong chuong kin di ddng 
(cd bd tri quat dao mau) trong vdng 10-15 
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phiit. Sau dd m l u khi dupc bom vao dung (kj) = kj ME an vao - (kg tang khoi lugng x 
cv dung khi cd tinh ehong tiiam thau khi 20.000kj/kg tang khdi lupng) (kg siia 
va giri di phan tieh nong do CH4 va CO2 ehuan x 3.130kj/kg sira chuan). 
h-ong vdng ba ngay. Mau khi dugc phan xdng lugng CH4 tiiai ra mdi ngay dupc 
tieh bang may GASMET Portable Analyser g^ ^.^^g ^g tinh toan cudng dg phat tiiii 
tai phdng thi nghifm Dai hpc Ndng Lam m^tan: luong CH4 thai ra theo kg DM, NDF, 
TP Ho Chi Minh theo quy trinh cua nha ^ p p ^^u nhan (hiong ling la l/kg DM, l/kg 
san xuat. Lugng khi CH4 tiiai ra dugc tinh 
tiieo edng thiic ciia Madsen va ctv (2010): 

Tdng CH4 thai ra (lit/ngay) = a x (b-
d)/(c-e) 

Trong do: a Id lugng COz thdi ra, llngdy 
b Id nong do CH* bin trong cQi tieu hoa, ppm 
c Id mng dd CO2 bin trong cui tiiu hoa, ppm 
d Id nong do CH4 ben ngodi cUi tieu hoa, ppm 
e Id Tiong do CO2 ben ngodi cHi tieu hoa, ppm 

Lupng khi CO2 thai ra/ngay (a) dupc 
ude tinh tir tong lupng ME an vao va tong 
lupng nhift san sinh theo edng thiic; a 
(lit/ngay) = tdng lugng nhift san sinh (HP, 
heat production)/21,75. Doi vdi bd sira: HP 

3. KET QUA VA THAO L U ^ 

3.1. Anh hudng ciia miic bd sung dau bdng den lugng thtic an thu n h ^ 

B ^ g 3. Lugng thuc an thu nh$n cac chat dinh dudng 

NDF,-l/kg ADF) va lupng CH4 thai ra ttieo 
kha nang san xuat siia (l/kg FCM). 

Phuang phdp quy doi khi metan ra nang 
lugng tho: Theo Brouwer (1965), 1 lit CH4 
tuong duong 0,71 g metan va tuong duong 
0,04 MJ nang lugng thd (GE), 

2.6. Phuang phap xu' Iy thdng ke 

So Hfu dugc xir ly ttidng ke phan tich 
phuong sai bang md hinh tuyen tinh tdng 
quat (GLM) tren chuong trinh Minitab 16. 
Cac gia tri trung binh cua cac nghifm tiiiic 
dupc so sanh de danh gia su sai khac b" 
phuong phap so sanh cap Tukey. 

Chi tieu 

Chat kho thu 

Chat dinh duong 

Chi tieu 

kg/c/ngay 

%KLcothe 

g/kgKL"' ' 

ME, Mcal/c/ngay 

OM, kg/c/ngay 

CP, Icg/c/ngay 

NDF, kg/c/ngay 

ADF, kg/c/ngay 

DC 

19,49" 

3,41' 

166,51' 

49536" 

I7,88"» 

2,40' 

11,21' 

5,24"' 

KP1.5 

20,15' 

3,60-

175,01' 

52632' 

18,23" 

2,47-

11,44" 

5,31"' 

KP3.0 

20,82" 

3,53" 

173,85" 

53007' 

17,71' 

2,36' 

11,09' 

5,16' 

KP4.5 

20,71" 

3,55"» 

174,44' 

56683" 

18,26" 

2,48" 

11,46" 

5,32" 

SEM 

0,12 

0,13 

4,65 

329,31 

0,11 

0,02 

0,08 

0,04 

P-value 

<0,001 

0,043 

0,041 

<0,OOI 

<0,001 

<0,001 

<0,001 

0,002 

Ghi chu: Trong cimg hdng cdc gid tri mang diu so khac 

Lugng thiic an thu nhan tinh theo % 
khdi lugng ca the (% KL) dao dpng 3,41-
3,6%, cao nhat d KPI .5, tiiap nhat d DC. Ket 
qua eiing cho thay, vife vifc bo sung dau 
ed xu hudng lam tang lugng tiuic an fhu 
nhan, tuy r ^ e n khi bo sung dau d miic 
3,0% va 4,5% da khdng Iam tang lugng thu 
nhan (% KL) so vdi Id bd sung 1,5% dau 
(KP1.5) (P>0,05). 

nhau thl sai khac co y nghla thong ke (PO,05). 

Nang lugng ihu nhan dao dgng tii 
(49536-56683 Mcal/con/ngay). Cd sy sai 
khac giiia Id DC va cae Id TN (P<0,05). Dieu 
nay ciing cd the ly giai bdi vifc bd sung 
dau bdng la bd sung nang Iugng nen miic 
nang lupng thu nhgn ty If thuan vdi miic 
bd sung dau. Tuy nhien, lugng protein tiiu 
nhan d cac Id TN va Id DC dao dgng trong 
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khoang 2,36-2,48 kg/con/ngay, thu nhan 
protein cao nhat d miic bd sung 1,5% 
(KP1.5) va miic 4,5% (KP4.5). Ket qua cho 
thay Idia nang thu nhan NDF a ia cac Id 
dao dpng 11,09-11,46 kg/con/ngay va kha 
nang thu nhan ADF ciia cac Id dao dpng 
5,16-5,32 kg/con/ngay. Miie thu nhan chat 
xo thap nhat d miic bo sung 3,0% (KP3.0). 

3.2. Anh hudng ciia bd sung dau bdng den 
ty If tieu hda cac chat dinh dudng 

Bang 4 cho thay, viee bo sung dau 
bdng d day vdi cac miic khae nhau da lam 

Bang 1. Ty If tieu hda cac chat dinh dudng 
Ty l# tieu hoa (%) DC KF1.5 KP3.0 KP4.5 SEM F-value 

74,69" 74,38" 0,57 <0,001 

74,62" 75,21" 0,56 <0,001 

70,49" 71,89" 0,69 <0,001 

72,49" 73,24'' 0,61 <0,001 

66,60" 67,52" 0,77 <0,001 

giam ty If tieu hda cac chat dinh dudng 
trong khau phan. Ty le tieu hda DM, OM, 
CP, NDF, ADF giua Id DC va Id KP1.5 
khdng cd sir sai khac thong ke (P>0,05), 
nhung cd su sai khac vdi cac Id edn lai 
(P<0,05). Cu the, ty Ie tieu hda DM, OM 
giam khoang 5,1%, 5,4% va 6,6%, 6,0% d 
cac Id KP3.0 va KP4.5 so vdi DC. Vdi ty If 
tieu hda CP, NDF, ADF giam khdng dang 
ke giira Id DC va Id KP1.5 Ian lugt giam 
(0,33%; 0,5%; 0,74%), tiiy nhien giiia Id DC 
va Id KP3.0, KP4.5 Ian lupt la (7,78%; 
6,38%), (7,2%; 6,4%.), (8,8%; 7,8%). 

DM 

OM 

CP 

NDF 

ADF 

79,78" 

81,20" 

78,27" 

79,65" 

75,35" 

79,54 

80,72 

77,94 

79,15 

74,61 

Theo Nguyen Xuan Trach va ctv (2004) 
khi diu , m a trong thiic an di vao mdi 
truong da cd thudng cd dang trixylglyxerol 
va glactolipit, chiing h\ thiiy phan bdi 
lipaza cua vi sinh vat. Glyxerol va 
galactoza dupe len men ngay thanh cac axit 
beo bay hoi (AXBBH). Cac AXBBH giai 
phdng ra, duge trung hda d pH da cd chii 
yeu dudi dang muoi canxi cd dp hda tan 
thap va bam vao be mat vi khuan va cae 
tieu phan tiuic an. Chinh vi the, ty If dau 
mo qua cao trong khau phan thudng lam 
giam kha nang tieu hda xo d da cd. Nhu 
vay, bd sung dau bdng d miic cao (3,0% va 
4,5%) da Iam anh hudng dang ke den ty If 
tiSu hda cae chat dinh dudng. 

3.3. Anh hudng cua bd sung dau bdng den 
nang suat siia 

K^t qua d bang 5 cho thay san lugng 
sira ciia bo thi nghifm d cac Id KPI .5 va 
KP3.0 deu cao hon so vdi Id DC (tuong ung 
la 12,2%, 8,94%). Tuy nhien, khi tang miic 

dp bd sung len 4,5% thi khdng ed su sai 
khac ve nang suat siia giiia Id an khau 
phan DC va Id an khau phan bo sung 4,5% 
(P>0,05). Nhu vay, dudng nhu neu bd sung 
vdi mpt mirc toi iru se lam tang nang suat 
siia nhung bo sung lieu cao hon (4,5%) da 
khdng cai thien dugc nang suat sira. Ket 
qua ty If tieu hda chat dinh dudng (OM, 
CP, NDF) trong khau phan eua bo d cae Id 
thi nghiem eho thay cd xu hudng giam khi 
tang ty If bo sung dau bdng. 

Theo Machmuller va ctv (2003), bd 
sung lipit (dau, md) trong khau phan cd 
the lam giam tieu hda xo va anh hudng den 
ty le tieu hda cac chat dinh dudng cua khau 
phan va do do cd the anh hudng den nang 
suat ciia bo thi nghifm. Trong thi nghiem 
nay FCR - tieu ton thiic an tinh cho 1kg siia 
tieu chuan (FCM) d Id bo sung dau bdng d 
mirc cao (4,5%) la cao nhat (0,94 so voi 0,87 
va 0,90 d Id bd sung 1,5% va 3,0%). Nhu 
vay, miic bo sung 1,5% eho hifu qua sir 
dung thiic an la tot nhat. 
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\ BAng 5. S^ thay doi khdi Iugng bd vk nang suat siia 

KP1.5 KP3.0 

Khoi liKTng bat dau , kg 
KhSi lu9ng ket thuc, kg 
NSng suat sua dau ky, kg PCM/ngay 
Nang suat sua cuoi ky, kg FCM/ngay 
Nang suat sua trung binh, kg FCMJngay 
FCR, tgDMIkg FCM 

575,7 
583,7 
25,13 
19,07 
21,69' 
0,93 

567,38 
577,18 
26,52 
22,66 
24,33" 
0,87 

590,5 
604,1 
25,43 
22,09 
23,63" 
0,90 

580,09 
588,84 
24,20 
20,09 

22,86" 
0,94 

29,36 
29,08 
0,45 
0,44 
0,48 
0,06 

0,635' 
0,081 
0,202 
0,101 
0,031 
0,681 

3.4. Anh hudng cua bd sung dau bdng den 
tdng lugng phat thai khi metan 

Bang 6 cho thay tdng lupng khi metan 
thai ra tiong ngay d cac gia siic thi nghifm 
bien dgng strong khoang 386,86-544,03 
lit/ngay. Cd su sai khac ve tong lupng khi 
metan thai ra giiia cac Id cd bd sung dau 
bdng va Id khdng dupc bd sung (Id DC). Bo 
sung dau bdng da lam giam rd rft lugng 
khi metan thai ra (P<0,05). Lupng phat thai 
khi metan da giam 8,05%; 28*89%; 14,53% 
tuong ling tren gia siic an d Id KP1.5, 
KP3.0, KP4.5 so vdi nhdm an Id DC. 

Ket qua eiia cac tac gia Machmuller va 
Kreuzer (1999) va Machmuller va ctv (2003) 
eung da ehiing minh vife bd simg dau vao 
khau phan eho gia siic nhai lai cd the giam 
25% (m vitro) den 80% (invivo) Iugng khi 
thai CH*. Dau, md giam CH* vi gay dde 

BAng 6. Tdng Iugng phdt thdl khi metan 

cho vi khuan sinh metan. Dau cd chiia C12 
(axit laurie) va C14 (axit myrstic) dae biet 
dpe vdi vi khuan sinh metan (Dohme va 
ctv, 2001; Machmuller va ctv, 2003). Khi bo 
sung eae loai dau cd ehiia axit beo khong 
no (dau bdng) cd kha nang hap phu cac ion 
H+, Iam giam Iugng ion H* trong da ed, ket 
qua lam han ehe qua trinh tong hop khi 
metan. Tuy niiien ket qua cung cho thay 
khi tang miic bd sung tir 3,0 len 4,5% dau 
bdng da khdng Iam giam duge tdng Iugng 
khi metan thai ra (bang 6). Dieu nay ding 
hoan toan phit hgp vdi nhiing ket qua ve ty 
le tieu hda, khi tang miic bd sung c^u bong 
cao hon (4,5%) da lam giam ty If tieu hoa 
va ket qua Iam tang dg t r i (lag time) thuc 
an d da cd, va day dudng nhu la nguyen 
nhan lam tang lugng khi metan d nhdm gia 
sue an khau phan bo sung 4,5% dau bdng. 

Tong HP, kj/ngay 
To'ng CO:, 1/ngay 
Ty 1« CH./CO! 
Tong CH4,1/ngay 
Tong CHl, g/ngay 

155974' 
7171' 
0,076" 
544,03" 
386,26" 

157431' 
7238' 
0,070' 

500,22' 
355,15' 

162796' 
7485' 
0,052' 

386,86' 
274,67' 

179440" 
8250" 
0,056' 

464,96' 
330,12' 

3567,52 
164,02 
0,00 
0,13 
0,09 

<0,001 
<0,001 
<0,001 
<0,001 
<0,001 

O 200 in 
KP1.5 KP3.0 

! 7 
KP4.5 

Hinh 1. Tong lu?ng phat thii metan 
tren b6 tiet sua 

3.5. Anh hir6ng cua bo simg dau bong dot 
cucmg dg phat thai khi metan 

Anh huong cac yeu to thi nghiSm deh 
ket qua phat thai CH4 tinh theo lupng thiic 
an thu nhan va tinh tren don vj n3ng suS 
sua lieu chuain (FClvI) dupc the hi?n 6 bang 
7 va hinh 2. Ket qua cho thay luong CHi 
thai ra (g/kg DM thu nhan) cua cac 16 bien 
dpng trong khoang 12,6-19,0; giam tu 11% 
(KP1.5) den 33% (iCP3.0). Co su sai khac 
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giiia cae Id dugc an bo sung dau bdng so 
vdi nhdm khdng dugc an dau bdng (Id DC) 
(P<0,05) va cd xu hudng giam rd rft d miic 
bd sung 3,0% dau bdng. Khi tinh toan theo 
lupng dinh dudng tieu hda, ket qua ciing 
phil hgp voi nhan djnh tren. 

Ket qua bang 7 eiing cho thay lupng 
phat thai khi metan tinh tren don v\ san 

xuat siia tieu chuaji (lit CH4/kg FCM) d cac 
Id dupe cho an dau bdng deu cd gia tri thap 
hon so vdi Id DC (P<0,05). Miic do giam 
phat tiiai tir 18,8- 37,9%. Nhu vay, vife bo 
sung dau bdng vira nang cao dugc hieu 
suat chuyen hda, vira lam giam that thoat 
tir thiic an qua khi metan ra mdi trudng, 
dac bift d miic bd sung 3,0%. 

Bdng 7. Cudng dp phat thdi k h i m e t a n 

Chi lieu DC KP1.5 KP3.0 KP4.5 SEM P-value 
Tinh theo luQng dinh duong thu nhgn 

L CH^/kg DM thu nh?n 
g CHi/kg DM thu nhdn 
L CH4/kg OM thu nhgn 
L CH4/kg NDF thu nh|in 
L CH4/kg ADF thu nhgn 

26,77- 23,80" 17,78'̂  21,28^ 0,13 <0,001 
19,00^ 16,90" 12,63" 15,11' 0,10 <0,001 
29.19- 26.31" 20.91" 24.15' 0.15 <0,001 
45,81'' 41,27" 32,87" 37,80^ 0,26 <0,001 
98,53^ 89,20" 70,83" 81,44^ 0,66 <0,001 

Tinh theo san lugng sua ti&u chuan 

L CH4/kg FCM 29,29- 23,77-" 18,18" 21,57" 1.4 <0,001 

gii"fe 
lamQ LCH4/kg LCH4'kg 

VCK NDF FCM 

• DC iKPl.S iKPS.O KP4.S 

Hinh 2. Cudng dp phat thdi khi metan 
tren bd tiet sira 

Hinh 3 minh hga tdng quat hieu qua 
chan nudi va hifu qua mdi trudng cua viee 
bd simg dau bdng. Ket qua cho thay, viec 
bd sung dau bdng da nang cao dugc lugng 
DM, ME thu nhan, dong thOdi giam tdng 
lugng phat thai, giam cudng dp phat thai 
khi metan. Kinh 3 ding cho thay, miic 1,5% 
cho ket qua tot nhat ve hifu qua chan nudi 
va miic 3,0% cho ket qua tot nhat ve khia 
canh mdi truong. 

Hinh 3. Hifu qua chan nuoi va 
hifu qud moi truang tren bo tiet siia 

4. KET LUAN 

Bd sung dau bong da lam tang lupng 
cac chat dinh duong thu nhan va tang nang 
suat sira (5,4-12,2%). Miic bo sung dau 
bdng 1,5% va 3% da lam giam td'ng lupng 
phat thai va cudng dp phat thai khi metan 
(11-33% (tinh h-en 1 kg DMI) hay 18,8-
37,9% (tinh tren 1 kg FCM) tren bd tiet siia. 
Bd sung dau bdng d miic 1,5-3,0 trong khau 
phan eho ket qua toi tru, lam tang hifu qua 
chan nudi, giam phat thai khi CH4 ra mdi 
trudng. 
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Nen ling dung ket qua bd simg dau 
bdng vao khau phan (ham lupng md thd 
dudi 2%) cua bd giai doan tiet siia vdi miic 
bd sung 1,5-3% khau phan. 
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