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TOM TAT

Anh hwéng ciia khdu phan bd sung tanin tlr phu phdm ché xanh téi lwgng thu nhan cac chat dinh duéng, nang
suét siba, hiéu qua st dung thirc an, mirc dd va cudng dd phat thai khi métan (CHy) clia bo dang tiét stva da dwoc
danh gia théng qua hai dot thi nghiém tir thang 2 dén thang 5/2015 (dot 1) va tir thang 6 dén thang 9/2015 (dot 2),
mdi dot kéo dai 105 ngay (15 ngay nudi thich nghi va 90 ngay thi nghiém). & mdi dot thi nghiém, 12 bd Holstein
Friesian dang tiét st¥a & thang 3-5, chu ky tiét sira 2-6, ¢ khdi lwong trung binh 575,27 kg va nang suét siva trung
binh 22,13 kg/con/ngay dwgc phan thanh 4 16: 16 déi chirng (BC, khdu phan co s&) va ba 16 thi nghiém dwoc ky hiéu
KP0.3, KP0.5 va KP0.7 twong tng v&i ba mirc 0,3%, 0,5% va 0,7% tanin (% DM) théng qua viéc bd sung bét phu
ph&m ché xanh vao khau phan co s&. Két qua cho thay khdu phan bd sung tanin d& lam ting lweng thu nhan ME
(1,15%, 1,96% va 5,7%) va CP (1,49%, 2,99% va 7,09%) twong trng véi cac 16 KP0.3, KP0.5 va KP0.7 so v&i 16 BC.
Trong d6, mtrc bd sung 0,3% va 0,5% tanin khdng 1am anh huéng t&i ty 1é tiéu héa cac chét dinh dwéng nhung mire
bd sung 0,7% tanin da lam gidm ty 1& tiéu héa (gidm 5% dén 10% tuy theo chét dinh dwéng tiéu héa). Bd sung tanin
da lam tang ndng suét stra (4,59%, 8,93% va 8,74%) (P <0,05), déng thdi lam gidm lugng phat thai khi métan
(7,47%, 22,77% va 8,62%) va gidm cuwong dé phat thai tinh cho 1 kg vat chét khd thu nhan (DMI) (8,40%; 24,06% va
17,50%) hay tinh cho 1 kg si¥a tiéu chudn (FCM) (20,70%; 31,58% va 18,36%) twong trng v&i cac mirc bd sung
0,3%, 0,5% va 0,7% tannin trong khau phan (P <0,05). Nhw vay, b sung 0,5% tannin vao khau phan da cai thién
n&ng suat chan nudi va hiéu qua moéi trudng.

Tt khod: Bo tiét stva, phat thai khi métan, phu pham ché xanh, tanin.

Effects of Tea Tannin on Performance and Methane Emissions from Lactating Dairy Cows

ABSTRACT

The effects of tannin from tea residue on the nutrient intake, milk yield, feed utilization efficiency, and the level
and intensity of methane emissions (CH.) of lactating dairy cows were investigated in two experimental periods (from
Feb to May and from Jun to September 2015), each period lasted 105 days (including: 15 days for adaptation + 90
days for data collection). In each experimental period, 12 lactating Holstein Friesian cows with an average body
weight of 557.27 kg at 3-5" lactating months, 2-6" lactation cycles and milk yield of 22.13 I/head/day were randomly
allocated into a randomized complete block design comprising 4 treatments. The control group received basal diet)
and, three other experiment groups were added with three different levels of tannin (% DM, i.e.Group T0.3: basal diet
+ 0,3% tannin, group T0.5: basal diet + 0.5% tannin, and group T0.7 : basal diet + 0.7% tannin. The basal diet
composed of corn silage (14 kg/d) + tender corm stove (29 kg/d) + TMR feed (5 kg/d) + alfafa (5 kg/d) + concentrate
((milk yield - 5) x 0.5 kg/d) + natural grass (ad libitum). Tannin was directly supplemented from tea residue based on
its tannin level. Results showed that tea tannin supplement increased ME intake (by 1.15%, 1.96% and 5.7%) and
CP intake (by 1.49%, 2.99% and 7.09%) corresponding to T0.3, T0.5 and T0.7 diets, compared with the control.
Tannin supplements at 0.3% and 0.5% levels had no effect on digestibility but reduced digestibility at 0.7% level (by
5-10% depending on different nutrients). Tannin supplement increased milk yield (by 4.59%, 8.93% and 8.74%
corresponding to T0.3, T0.5 and T0.7 diets) (P<0.05). In contrast, tannin supplement reduced total methane
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emissions (by 7.47%, 22.77% and 8.62%) and methane emissions intensity calculated as L/kg dry matter intake
(DMI) by 8.40%, 24.06%, 17.50% or as L/kg fat corrected milk (FCM) by 20.70%, 31.58%, and 18.36% (P<0.05). As
a result, tannin supplement at 0,5% DMI improved animal performance and environment efficiency.

Keywords: Methane emissions, lactating dairy cows, tannin, tea residue.

1. DAT VAN DE

Theo du bio cua Bo Nong nghiép va Phat
trién nong thén va Chuong trinh bién d6i khi
hau, néng nghiép va an ninh luong thuc
(CCAFS), téng lugng phat thai khi nha kinh
(KNK) tu chian nudi tai Viét Nam trong nam
2010 khoang 18,03 triéu tdn CO, quy d6i, chiém
20,4% tong phat thai KNK trong noéng nghiép
va con sb nay dudc du bao sé ting lén t6i 24,95
triéu tan, chiém 24,8% vao nam 2020 (Nguyén
Tién Diing, 2015). Trong tong lugng métan thai
ra ti hoat dong chan nudbi thi lugng métan tu
chin nubi gia sic nhai lai 1a 16n nhat, khoang
74% (Tamminga, 1992). Nhu vay, nguy co phat
thai CH, van tiép tuc ting lén do s6 dau con va
quy md chan nudi dang tang lién tuc dé dap tng
nhu ciu thit, sia ngay cang cao cia con nguoi
(Leng, 2008).

Pé giam CH, 6 da cb can tim cach giam su
tao ra hydro, ngin chian va han ché& su hoat
dong ctia nhém vi khuén sinh CH,, dua hydro
vao cic san pham trao d6i chit khac hoic han
ché sy hoat déng ctia nhém protozoa (O’Mara et
al., 2008). Gidm thiéu métan phai di lién véi con
duong trao d6i chét tiéu thu hydro dé tranh
hiéu qua tiéu cuc khi c6 qua nhiéu hydro trong
da c¢6 (Martin et al, 2008). Mot trong nhiing
huéng nghién cu dang dudc quan tdm hién nay
12 b sung céc chat chiét c6 ngudn goc thuc vat,
viia ¢6 tac dung giam thiéu lugng khi phat thai
trong da cd, vita dam bao stic khde cho con vat
va con ngudi. Cay ché (Camellia sinensis) 14 mot
loai cay cong nghiép duge trong phd bién & Viét
Nam. Than va la cdy ché khong nhiing ¢6 ham
lugng protein thé cao (24%DM) ma con giau cac
hop chat thuc vat thi c4dp nhu tanin (17,6% DM)
va saponin (27,6% DM) (Ramdani et al., 2013).
Nhiéu nghién ctiu da chi ra rang tanin va
saponin 12 nhiing hop chat cua thuc vat cé tac
dung tic ch& hoat dong ctia cac nhém vi khuén
sinh khi métan, tc ché& hoat dong ctia protozoa
va do d6 c6 tac dung giam thiéu su phat thai khi
métan tu gia sdc nhai lai (Hu et al, 2005;
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Huang et al., 2010; Mao et al., 2010; Puchala et
al,, 2012). Jayanegara et al. (2012) phéan tich
mot cach c6 hé théng 15 thi nghiém in vitro va
15 thi nghiém in vivo danh gi4 anh hudng ctua
cAc mtc tanin (chu yéu 6 mtc 0 - 2,3%), cac
ngudn va cac cach bd sung tanin khac nhau vao
khé4u phan dén lugng phat thai khi métan ti gia
sdc nhai lai va chi ra rang miic bd sung tanin
luén ty 1& nghich véi cudng dd phat thai khi
métan. Trong s6 15 thi nghiém in vivo dugc xem
xét trong bai tdng quan nay va cac nghién ciu
khéc vé viéc bd sung tanin vao khau phén cho
gia suic nhai lai, c6 rat it thi nghiém nao dé cap
t6i ngudn tanin tit phu phdm ché xanh. Chinh vi
vay, nghién ctiu nay dudc tién hanh nhim danh
gia anh hudng ctia viéc bd sung tanin tit bot phu
phidm ché xanh & cac mtc (0; 0,3; 0,5 va 0,7%)
dén su phat thai khi métan va ning suat siia
ctia bo véi gia thiét rang bot phu phdm ché xanh
(c6 uu diém ré tién, giau protein va gidu cac
chat chiét suit thuc vat) sé viia gitp nang cao
ning sudt siia viia gidp giam thiéu khi métan
ti da co bo siia.

2. VAT LIEU VA PHUONG PHAP

2.1. Pia diém va thoi gian nghién ciu

Hai dot thi nghiém dugc tién hanh tai Cong
ty c6 phan giohg bo sita Moc Chau - thi tran
Nong truong Moc Chau - huyén Moc Chau -
tinh Son La tit thang 2 dén thang 5 (dot 1) va tu
thang 6 dén thang 9 nam 2015 (dot 2).

2.2. Gia stc va thic an thi nghiém

Hai muoi bon bo Holstein Friesian (HF) c6
khéi lugng trung binh 1a 575,27kg + 11,26kg,
dang tiét siia 6 thang thi 3-5, chu ky tiét siia 2
dén 6; ning sudt stia trung binh 1a 22,13
kg/con/ngay duge chon dé st dung trong hai dot
thi nghiém.

Thiic an thi nghiém bao gém céc loai thic
an phd bién tai ving nghién ctu: than ciy ngéd
chin sap (90-100 ngay tudi) da & chua (thoi gian
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u 1a 60-90 ngay), cdy ngd non, c6 tu nhién, co
Alfafa kho, thtic an tho hon hgp va thic an tinh.
Cac loai thic an thé xanh dugc cit ngin 10 -
15cm. Ngudn tanin st dung 1a phu phidm ché
xanh (d4 dugc nghién thanh bot) c6 ham lugng
protein thé (CP) 22,88% va ham lugng tanin
24,11%. Bot phu phdm ché xanh dude bd sung
truc ti€p vao khdu phan qua thtc &n tinh va cho
an trude khi cho #n thic #n tho. T4t ca cac loai
thtic n tho dugc tron déu trude khi cho an.

2.3. Thiét k& thi nghiém

Thi nghiém dudgc thiét k& theo kiéu phéan 16
so sanh véi 2 dgt thi nghiém, méi dgt kéo dai 105
ngay (15 ngay nudi thich nghi va 90 ngay thi
nghiém). O méi dgt thi nghiém, 12 bd HF duge bo
tri vao 4 16 (méi 16 3 bod): 3 16 thi nghiém (KP0.3,
KPO0.5, KP0.7) va 16 d6i chiing MC) sao cho dam
bao déng déu cac yéu t6 tudi, chu ky tiét sita va
ning suit stia trung binh/ngay (bang 1). Trong
thoi gian nudi thich nghi, lugng thic &n thu
nhan va thanh phan DM cta khiu phan cd sé
duge phan tich dé lam co sé cho viéc tinh toan
lugng bot phu phdm ché xanh can bd sung vao
khé&u phén sao cho dam bao lugng tanin tit bot
ché xanh chiém 0, 0,3, 0,5 va 0,7% DM thu nhan
6 cac khau phin DC, KP0.3, KP0.5 va KPO0.7.
Sau mbi tuan, lugng ché xanh duge tinh dya trén
xu huéng thu nhan thic 4n ctia tuan truée dé.

2.4. Nuoi dudng va quan ly

Thoi gian nudi thich nghi, bo duge tiém
phong bénh tu huyét trung, 16 mom long méng
va tdy giun san theo quy dinh cta thd y dong

thoi ching dudc nhét riéng va cho an hai lan
vao budi sang (8h) va budi chiéu (16h), nuée
udng cung cap tu do. Thiic 4n cung cap va thic
dn thuwa duge can hang ngay trudec khi cho an.
Giai doan x4c dinh ty 1& tiéu hoa, bd duge nudi
nhét riéng dé tién hanh thu phéan theo ca thé.

2.5. Xac dinh cac chi tiéu

Phuong phép 14y mau, xac dinh thanh phan
héa hoc va gia tri dinh dudng: Mau thic &n gia
sic 14y theo tiéu chudn Viét Nam TCVN
4325:2007. Cac chi tiéu phan tich bao gbm: vat
chat kho (DM), chat hiiu cé (OM), chat béo tho
(EE), nang lugng trao d6i (ME), protein tho (CP),
xd trung tinh (NDF), xo axit (ADF) va khoang
tong s6 (Ash). DM, CP, EE va Ash dudc phén tich
theo céc tiéu chuén tuong tng TCVN 4326:2001,
TCVN 4328:2007, TCVN 4331:2001 va TCVN
4327:2007. NDF va ADF dudc phan tich theo cua
Goering va Van Soest (1970). Gia tri ME dudgc
ube tinh theo NRC (2001)(GE (kcal) = 4143 +
56EE+ 15CP - 44Ash (cac gia tri EE, CP, Ash
tinh theo% DM); DE (Mjlkkg DM) = - 4,4 +
1,10GE(M]) - 0,024CF(g); ME (Mjkg DM) =
0,82DE). Thanh phan tanin cta ché xanh dudc
phan tich theo phuong phap cua Makkar (2003).
Céac mau thiic 4n va mau phan duge phan tich tai
Phong thi nghiém trung tAm - Khoa Chén nuéi.

Lugng thiic an thu nhin hang ngay: Lugng
thiic an thu nhan hang ngay cua bo dugc xac
dinh bing cach can lugng thic &n cho an, thic
an thita hang ngay theo ting ca thé st dung can
dong h6é Nhon Hoa (loai can 5kg va 150kg).
Hang thang thiic an cho &n va thiic an thua duge

Bang 1. So do thiét ké thi nghiém

Chi tiéu pC KPO0.3 KP0.5 KP0.7
Giasuc 3 3 3 3
Thang tiét stra 35 35 35 35
Chu ky tiét stra 2-6 2-6 2-6 2-6
S61an 1ap lai 2 2 2 2

Khéu phén co s&

Co tw nhién: bo an tw do

Ngo G: 14 kg/con/ngay; cay ngo: 29 kg/con/ngay; cd Alfafa: 5 kg/con/ngay

Thirc an thé hdn hop : 5 kglcon/ngay; Thirc an tinh: (SL sira kg/ ngay - 5) * 0,5

Mrc bd sung tanin (% DM thu nhéan) 0

03 05 0,7

Ghi chii: @Thic 4n tho hén hgp (TMR) do Céong ty c6 phan gidng bo sita Méc Chéu san xuét
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Bang 2. Thanh phan héa hoc va gia tri dinh dudng ctia thitc in thi nghiém

Thc 3n E())M ME CP NDF ADF EE Ash

% kcal’lkg DM % DM % DM % DM % DM % DM
Boét che xanh (24,11% tanin) 90,67 2816 22,88 32,45 21,13 2,08 6,36
Cay ngb G chua 19,39 2140 8,64 64,95 37,10 2,23 5,60
Cay ngd 4,56 2204 15,34 67,73 35,46 1.8 8,87
C6 xanh 35,11 2166 10,20 65,22 34,17 2,92 7,60
Co Alfalfa 83,61 2199 14,65 51,98 35,26 2,35 8,27
Thire an thd hén hgp 49,56 2547 13,21 50,21 29,46 2,31 8,40
Thirc &n tinh 83,20 3021 17,30 55,52 13,36 0,62 9,94

Ghi chii: DM: chat khé; ME: nang Iugng trao doi; OM, chat hitu co; CP, Protein thé; NDF: xo tan trong mdi trudng trung tinh;
ADF: x0 tan trong méi truong axi; EE: chat béo tho; Ash: khodng téng s6

dugc 18y mau theo quy trinh cta tiéu chuédn Viét
Nam TCVN 4325:2007 dé phan tich thanh phan
hoéa hoc (DM, CP, NDF, ADF va khoang t6ng s6)
va uée tinh gia tri ME. Lugng thiic an thu nhan
dugc tinh toan dua trén lugng thiic an cho an,
lugng thtic 4n thia va gia tri dinh dudng cta céc
loai thic an.

Xiéc dinh ty 1é tiéu héa céc chat dinh dudng:
Téng lugng thic an cho #n, thic an thiua va
tong lugng phan thai ra dugc xac dinh lién tuc 4
ngay cudl cua thang thi nghiém tht nhat va
thang cudi (cac ngay 26-30 va 52-56). MAau thiic
4n cho an va thtc an thwa duge 1ay theo tiéu
chuéin Viét Nam TCVN 4325:2007. MAu phan
dugc 14y 6 mic 5% téng lugng phan thai ra. Mau
thtic &n va mau phan dugc thu thap va bao
quan trong tu lanh 4m sau (-20°C). Dén cuoi ky
thu phan, cac mau thic an cho 4n, mAu thic dn
thita, mau phan dude tréon déu theo ca thé, 14y
mau dai dién va gui di phan tich cac chi tiéu
DM, CP, NDF, ADF va Ash. Ty 1é tiéu hoa céc
chat dinh dudng dude tinh dua trén téng lugng
dinh dudng thu nhan va thai ra trong phan.

Xac dinh khéi luong co thé: Khéi lugng bo
dudc xac dinh & cac thoi diém bit dau thi
nghiém va két thic thi nghiém bing bang can
dién t& RudWeight (Uc). Bo duge cAn ting con
vao budi sang, trudc khi cho an va dudge can lién
tiép trong hai ngay dé 18y s6 liéu trung binh.

Xdc dinh ndng suit sia: Ning suit sta
hang ngay cta tiing ca thé bo duge can bing can
dong hd Nhon Hoa (loai can 60 kg). Mau siia
dugc 14y hang tuin theo TCVN 5860:2007 dé
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phan tich ty 16 md sfia trong théi gian thi
nghiém tiéu héa va thoi gian thu khi xac dinh
métan thai ra. Ham lugng md stia duge xac dinh
bing may Eko Milk Analyzer. Nang suét siia
tieu chudn (FCM) dude tinh theo cong thiic:
FCM (kg) = 0,4 x Ning suit siia thuc t& (kg) +
15 x Lugng md stia thuc t& (kg).

Xac dinh lugng CH, thai ra: Lugng métan
thai ra hang ngay dudc xic dinh theo phuong
phap cua Madsen et al. (2010) dua trén ty 1&
CH,/CO, thai ra ti da c4. Mau khi dudc thu
thap 2 ngay lién tuc 6 hai dot: bat dau thi
nghiém (sau 15 ngay nuéi thich nghi) va két
thic thi nghiém. Tai mdi ngay 14y mau, mau
khi s& dugc 14y 2 lan (truée va sau khi cho &n
vao budi sang). Phuong phap thu thap mau khi
va do trén may dudc tién hanh theo huéng dan
cua Sophea va Preston (2011) nhu sau: tiing gia
sic dudc nhét trong chuéng kin di dong (c6 bo
tri quat ddo mau) trong vong 10-15 phit. Sau
d6 mau khi dugc bom vao dung cu dung khi c6
tinh chong thdm thau khi va gti di phan tich
néng do CH, va CO, trong vong ba ngay. Mau
khi dugc phén tich bing may GASMET Portable
Analyser tai phong thi nghiém Pai hoc Nong
Lam Thanh phé H6 Chi Minh theo quy trinh
ciia nha san xuat. Luong khi CH, thai ra dugc
tinh theo coéng thiic cia Madsen et al. (2010):

Téng CH, thai ra (lit/ngay) = a x (b-d)/(c-e)
Trong d6: a 1a lugng CO, thai ra, I/ngay
b 1a néng d6 CH, bén trong ciii tiéu héa, ppm

¢ 1a nong do CO, bén trong ciii tiéu héa, ppm
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d 1a nong do CH, bén ngoai ciii tiéu héa, ppm

e 1a néng d6 CO, bén ngoai ciii tiéu héa, ppm

Luong khi CO, thai ra/ngay (a) dudc uéc tinh
tit tong Iugng ME an vao va téng lugng nhiét san
sinh theo cong thic: a (lit/ngay) = téng lugng
nhiét san sinh (HP, heat production)/21,75. D1
v6i bo stia: HP (kj) = kj ME &n vao - (kg tang khoi
lugng x 20.000kj/kg ting khéi lugng) - (kg siia
chuén x 3.130kj/kg siia chuén).

Téng lugng CH, thai ra mdi ngay dugc st
dung dé tinh toan cudng d6 phat thai métan:
Iuong CH, thai ra theo kg DM, NDF, ADF thu
nhan (tuong tng la Vkg DM, Vkg NDF, l/kg
ADF) va lugng CH, thai ra theo kha ning san
xuat stia Vkg FCM).

Phuong phéap quy déi khi métan ra ndng
Iugng thé: Theo Brouwer (1965), 1 lit CH, tuong
duong 0,71 g metan va tuong duong 0,04 MdJ
nang lugng tho (GE).

2.6. Xii 1y théng ké

S6 liéu duge xu 1y thong ké mo ta va thong
ké so sanh biang phan mém Minitab 16, st dung
phép so sanh Tukey & mtc y nghia P <0,05.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia b sung tanin dén
lugng thiic an thu nhan

Khi bé sung tanin ti ché & cac mtc thi
nghién da khéng lam dnh hudng dén lugng thic
4n thu nhan, lugng thu nhan chat kho (% KL)

dao dong tit 3,61 dén 3,64% va giiia cac 16 khong
c6 su sai khac (P >0,05) (Bang 3). Nhu vay, 6 cac
mtc tanin nay khéng anh hudng dén tinh ngon
miéng cta khéu khan.

Lugng thu nhan thiic &n d6i véi mot loai
thtic &n phu thuoc vao nhiéu yéu to, trong d6 co
c4c yéu t& chinh 1a nhu ciu dinh dudng va giéi
han cua dudng tiéu hoa. Bén canh d6 con phu
thudc vao nhiéu yéu t6 phu nhu can bang dinh
dudng cta khiu phan. Trong thi nghiém nay,
lugng thu nhan néng lugng ME c6 xu huéng
tang ty 1é thuan véi mitc bé sung va khau phan
tanin ti bot phu phdm ché xanh. Tuong tu nhu
vay, ham lugng CP thu nhan & cac khau phén c6
b6 sung tanin cting ting 1én 1,49%, 2,99% va
7,09% so v6i PC, tuong ting véi cac khau phan
T0.3, T0.5 va T0.7. Cac chat dinh dudng thu
nhan nhu OM, NDF va ADF cta cac khdu phan
bé sung tanin va phan lugng chat khé thu nhan
tinh theo kg/c/ngay,% khdi lugng co thé déu
khong c6 su sai khac vé § nghia théng ké (P
>0,05) (Bang 3). Két qua nghién ctu cua
Kguerer et al. (2010) ciing cho th&y viéc bd sung
tanin tit cAy keo den (Acacia mearnsii) vao khau
phan &n cta bo duc ¢ mtc 14,9 g/lkg DM da
khong lam giam lugng thu nhan cac chat hiiu co
ctia khau phan.

3.2. Anh huéng ctia b6 sung tanin dén ty 1&
tiéu héa cac chat dinh duéng

Két qua thi nghiém cho thdy, viéc bé sung
tit 0,3% dén 0,7% tanin vao khdu phan da lam
giam dang ké ty 1é tiéu hoa cac chét dinh dudng.

Bang 3. Lugng thiic An thu nhan cac chat dinh dudng

Chi tiéu pC KP0.3 KP0.5 KP0.7 SEM P-value

Chét kho thu nhan

kg/c/ngay 19,85 20,05 20,19 20,83 0,18 0,135
% KL co thé 3,64 3,64 3,55 3,61 0,08 0,380
Chét dinh du&ng thu nhan

ME, Mcal/c/ngay 50,75° 51,33%° 51,74%° 53,64 0,52 0,000
OM, kg/c/ngay 18,19 18,38 18,52 19,10 0,17 0,062
CP, kg/c/ngay 2,68 2,72 2,76 2,87 0,03 0,138
NDF, kg/c/ngay 11,94 12,01 12,06 12,38 0,11 0,016
ADF, kg/c/ngay 5,06 5,10 513 5,23 0,04 0,149

Ghi chi: Trong cting mot hang, céc gia tri trung binh mang chit cai khac nhau thi sai khéc c6 y nghia théng ké (P <0,05).
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Bang 4. Ty 1& tiéu héa cac chit dinh dudng

Ty 18 tiéu hoa (%) pC KPO.3 KPO0.5 KPO.7 SEM P-value
DM 71,12° 69,91%° 69,04%° 64,53° 1,44 0,016
oM 73,02 71,89% 71,09%° 66,86" 1,34 0,016
CcP 74,54° 73,61%° 72,95 69,43° 1,27 0,040
NDF 71,97 70,66° 69,71%° 65,00° 1,40 0,008
ADF 61,09° 59,417 58,16° 50,47° 1,89 0,002

Ghi chi: Trong cting mot hang, céc gia tri trung binh mang chit cai khac nhau thi sai khéc cé y nghia théng ké (P<0,05).

Bang 5. Su thay ddi khéi luong bo va nang sudt sita

Chi tiéu 1510 KP0.3 KP0.5 KP0.7 SEM P
Thay déi khéi long
KL bét d4u, kg 543,22 552,50 568,00 565,35 26,93 0,206
KL két thuc, kg 550,92 562,3 578,90 572,7 27,42 0,082
KL trung binh, kg 547,07° 557,35 573,46 579,02° 26,44 0,041
Néng suét stra
NS dau ky, kg FCM/ngay 22,16 21,08 22,87 22,41 0,42 0,085
NS cudi ky, kg FCM/ngay 18,75 18,12 21,20 21,46 0,36 0,051
NS trung binh, kg FCM/ngay 20,26° 19,33° 22,07° 22,03 0,41 0,046
Heé sb sut stra,%/tuén -4,80 -3,70 -2,08 -1,08 - -

Ghi chi: Trong cting mot hang, céc gia tri trung binh mang chit cai khac nhau thi sai khéc c6 y nghia théng ké (P<0,05),

KL la khéi Iugng, NS la néng suét.

Céc khéu phan b6 sung tanin déu cé ty 1é tiéu
hoéa cac chit dinh dudng thap hon so véi khau
phan déi chiing, thap nhat & 16 KP0.7 (giam ty
1é tidu héa DM va ADF 6,59% va 10,62%) (Bang
4). Két qua nghién ciu nay tuong dbéng véi
nghién ctu cta Tiemann et al. (2008). Theo tac
gia nay, khi bd sung tannin tit cdy keo cui
(Calliandra calothyrsus) va cdy dau Flemingia
macrophyll vao khiu phan &n cia ciu
SwissWhite 6 mic 1,11 - 1,75% DM méc du da
lam gidm lugng phat thai khi métan, tuy nhién
cling lam gidm ty 1é tiéu hoa OM, CP, NDF va
ADF. Tuong tu nhu vay, cac thi nghiém cua
Bhatta et al. (2009), (2006),
Grainger et al. (2009) ciing cho thay réng viéc

Patra et al

b6 sung tanin tach chiét va cac cay chiia tanin
da lam giam ty 1é tiéu héa cic chat dinh dudng
trong ca diéu kién in vitro va in vivo.
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3.3. Anh huéng ctia bé sung tanin dén khéi
Iwgng bo va nang suit sita

Khoi lugng trung binh ctia bo & cac 16 thi
nghiém ty 1é thuin véi cac mic b6 sung tanin
vao khéu phan maic di khéi luong ctia bo 6 cac
16 khi bit du thi nghiém 1a tuong duong nhau.
Kho1 lugng trung ctia bo binh ting trong khoang
7,7 kg dén 10,85 kg. Diéu nay hoan toan hgp ly
vi khi bd sung bot ché xanh vao khdu phan da
lam tang mat d0 nang lugng cling nhu ham
lugng protein tho. Péc biét tanin con ¢6 vai tro
bao vé protein thiic 4n, tao ngudn protein thoat
qua hiéiu ich cho gia sic cao san. Do d6, diéu
nay c6 thé dan dén hiéu qua st dung protein
ctia khdu phan cao hon khi bé sung tanin ¢ mtc
hop 1.

Két qua ciing cho thay mtc b6 sung bot phu
phdm ché xanh c¢6 anh hudng dén niang suét
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stia, 16 KP0.5 c6 ning suat stia trung binh cao
nhat (22,07 kg FCM/ngay), tiép theo 1a 16 KP0.7
(22,03 kg FCM/ngay), 16 DC va 16 KP0.3 c6 nang
suat stia trung binh th4p nhit (tuong tng la
20,26 kg FCM/ngay va 19,33 kgFCM/ngay). Nhu
vay, khi b8 sung tanin é mtc 0,5% va 0,7% da
lam tang nang suat siia. Khi xem xét dén hé s6
sut stia, bang 5 cho thay hé sb sut siia ctia tat ca
cac khéu phan thi nghiém déu thap hon so véi
kh4u phan DC. Nhu vay, viéc bs sung tanin da
lam tang nang suét sita va su 6n dinh lau dai &
mtc cao cua dudng cong tiét siia.

Viéc st dung bot phu phdm ché xanh trong
khé4u phan &n ctia bo da 1am téng ning suat siia
¢6 thé dugc giai thich trude hét 1a do tanin trong
ché xanh c6 thé két hop véi protein trong khau
phén tao phtic hgp tanin-protein. Phiic hop nay
on dinh trong moi trudng da cé va chi bi phan
tach trong da mui khé& va phan truéc cua ta
trang ndi c6 pH thap. Qua trinh nay c6 tac dung
bao vé protein khi qua da cd va lam tang ty 1é
cac axit amin c6 trong thtic &n thoat qua khoi da
c6 (Waghorn, 1990). Hon thé niia ban than bot
phu phdm ché xanh c6 ham lugng protein rat
cao (CP 22,88%DM) do d6 viéc bé sung bot phu
phdm ché xanh cting déng nghia véi viéc bd
sung dang ké mot lugng protein vao khau phan.
Do d6 san lugng siia 6 cac 16 thi nghiém cao hon
so véi 16 @61 chiing.

3.4. Anh huéng ctia b8 sung tanin dén mirc
do va cuong do phat thai khi métan

- Miic d¢ phat thai khi métan

Téng nhiét san sinh giam theo cac mtc bd
sung tanin nhu KP0.3 giam 7,34%, KP0.5 giam
4,60%, nhung lai ting ¢ KP0.7 (10,95%). Tong
lugng khi CO, & cac khau phan bd sung tanin so
v6i kh&u phan DC giam 7,34% 6 KP0.3, giam
4,60% & KP0.5 nhung lai tang 10,95% & KP0.7.
Khi x4c dinh ty 16 CH,/CO,, két qua nghién ctu
cho thay 6 16 DC va KP0.3 (0,111) dat gia tri cao
nhat, thap nhat 14 KP0.7 va KP0.5 (0,090).

Luong khi métan sinh ra 6 tit ca cac khéu
phan thi nghiém bé sung tanin déu thap hon
so v6i d61 chiing. Péc biét, luong khi métan
sinh ra dat th&p nh&t & khdu phin bd sung
tanin 0,5% (394,77 l/ngay). Téng luong khi
CH, (tinh theo l/ngay) 6 16 KP0.3 gidm 7,47%,

KPO0.5 gidm 22,77%, KP0.7 giam 8,62% so véi
DPC. Két qua nay tuong dong véi két qua
nghién ctiu ciua Tiemann et al. (2008). Theo
tac gia nay, khi bd sung tannin ti cay keo cui
(Calliandra calothyrsus) va cay dau Flemingia
macrophyll vao khidu phin &n cua ciu
SwissWhite 6 miic 1,11 - 1,75% DM da lam
gidam luong phat thai khi métan tu 3-21%.
Tuong tu nhu vay, theo Hu et al (2005) viéc st
dung cac san phdm chiia tanin 6 mic 1%, 2%,
3%, va 4% trong mot khau phan &n hdn hop cé
chtia bot ngd va bot cé (50:50) da dan dén
giam lugng phat thai khi métan 13%, 22%,
25%, va 26% va lam giam lugng protozoa 19%,
25%, 45%, va 79%, trong 24h 1 trong o6ng
nghiém véi dich da c6. Cac loai cAy nhiét déi
ch@a nhiéu tanin nhu Lotus pedunculatus khi
st dung trong khéu phan da lam giam t6i 30%
lugng métan thai ra (Waghorn et al., 2002;
Woodward, 2004). Trong diéu kién in vivo,
Grainger et al. (2009) da bé sung hai mtc
tanin (8,6 va 14,6 g/kg DM thu nhén) dudc
tach chiét tit Acacia mearnsii vao khdu phan
cua bo stia chan tha an 4,5 kg thic 4n tinh.
Két qua cho thdy viéc bé sung nay da lam
giam thiéu 11,5 va 28% métan thai ra, nhung
cting lam giam ty 1é tiéu héa cta khéu phan.

Nhu vay, viéc b6 sung tanin thich hgp vao
kh&u phan sé lam giam dang ké lugng khi CH,
thai ra. Trong thi nghiém nay, viéc b6 sung miic
0,5% tanin vao khau phan di c6 tac dung 16n
nhit trong viéc giam phat thai khi métan ma
khong 1am mat tinh ngon miéng ctia bo. Két qua
duge minh hoa rd nét hon 6 hinh 1.

- Cuong do phat thai khi métan

Bang 6 cho thady cuong d6 phat thai khi
métan tinh theo L. CH/kg FCM c6 xu hudng
giam dan khi miic b6 sung tanin tang din, dao
dong tit 18,36% - 31,58%. Cudng do phat thai
cao nhat 616 DC, tiép theo 14 16 KP0.3, KP0.7 va
cudi cung thap nhit 616 KPO.5.

Cuong do phat thai (L CH/kg DM, g CH /kg
DM, L. CH/kg NDF, L, CH/kg ADF, L CH,/kg
FCM) cua KP0.5 gidm manh nhit so véi 16 DC
v6i cac gia tri 1an lugt 14 24,06%, 24,04%, 23,48%,
23,90%, 32,58% so véi PC. O KP0.7 véi mic bd
sung tanin 0,7% méc du lugng chit dinh dudng
thu nhan cao (bang 3) nhung ty 1é tiéu hoéa trong
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da cd lai thap nhat (Bang 4) nén cudng do6 phat
thai khi métan tinh trén lugng cac chat dinh
dudng thu nhéan cao hon & khau phan KPO.5.
Trong khi d6 ¢ KP0.5 b6 sung vita dt cac chat
dinh dudng va khoéng anh hudng dén tinh ngon
miéng, cting nhu ty 1é tiéu héa ctia khau phan
nén cuong d6 phat thai khi métan thap nhat.
Nhu vay, b6 sung tanin vao khiu phan ¢ mic
0,5% la phu hgp nhét dé lam giam thiéu cusng do
phat thai khi métan ti da co6 bo siia.

Theo O'Mara et al. (2008), néu néng suit
gia stc ting lén thong qua dinh dudng tot hon,
ning lugng cin cho duy tri tinh theo ty 1é phan
tram ctia tong nhu cau ning lugng sé giam di va
CH, sé giam tuong ting, vi vay CH/kg siia hoic
thit cling giam. Hegarty et al. (2010) khi thi
nghiém trén citu da nhan thdy ring: (1) mdi

quan hé gitia DMI va tang khéi lugng 1a tuyén
tinh duong va moéi tuong quan nay cang 16n do1
v6i thic an c6 ty 1& tiéu héa cao; (2) tiang lugng
DMI sé lam téng lugng métan thai ra ; (3) cuong
d6 phat thai métan khi tinh trén 1 don vi ME
thu nhéan 12 thap nh4t khi thiic 4n c¢6 mat dd
néng lugng cao; (4) lugng thu nhin ting lam
gidm cuong do phat thai métan khi tinh trén 1
don vi khéi lugng tang, cuong do phat thai tinh
1 don vi DMI gidm khi théc &n c6 chét lugng
tot ; (5) mot thay d6i nhé lugng ME thu nhan
kéo theo thay d6i nhdé lugng métan thai ra
nhung tao nén mét thay d6i I6n vé niang suit
cua gia sdc. Piéu nay c6 thé thdy dude viéc bo
sung tanin tu bot ché xanh c¢6 ham lugng
protein cao c6 thé da cai thién duge chét lugng
ctia khau phan.

Bang 6. Miic dd va cudng do phat thai khi métan

Chi tieu pC KP0.3 KP0.5 KP0.7 SEM P-value

Murc do phat thai khi CH,

Téng HP, kilngay 101689%° 94222° 97007° 112825° 3760,41 0,008
Téng CO,, lingay 4675 4332° 4460° 5187° 172,89 0,008
Ty 16 CH4/CO, 0,110° 0,111° 0,090° 0,090° 0,00 0,000
Téng CH., I/ngay 511,18° 472,98° 394,77° 467,12° 1,28 0,000
Téng CHa, g/ngay 362,93° 335,82° 280,28° 331,66° 0,91 0,000
Cuwong do phat thai khi CH4

L CH4/kgDM 34,75° 31,83° 26,39° 28,67° 0,26 0,000
g CHa/kg DM 24,67° 22,6° 18,74° 20,36° 0,19 0,000
L CH4/kg NDF 57,38° 52,80° 43,91° 48,14° 0,43 0,000
L CHu/kg ADF 141,44° 129,72° 107,63° 121,04° 1,00 0,000
L CH4/kg FCM 28,21° 22,37%° 19,30° 23,03%° 1,70 0,008

Ghi chi: Trong cting mot hang, céc gia tri trung binh mang chii cai khac nhau thi sai khéc c6 y nghia thong ké (P<0,05)

Téng CH,, lIngay

e
600 1" 51118
e

m Tong CH4, |/ngay

bC KP0.3 KP0O.5 KP0.7

Cudng dd phat thai khi métan

60 mHC
40
20 I :I i B KP0.3
0 mKPO.5
A KPO.7

Hinh 1. Mdc dd va cudng do phat thai khi métan
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Hinh 2. Lugng niang lugng mat di qua phat thai khi métan

- Ning luong méat di qua phat thai
khi métan

Nang lugng mat di qua phat thai khi métan
¢6 xu huéng giam khi bé sung cac mtc tanin vao
kh4u phan. Miic nang lugng mat di qua phat thai
métan la 7,5%, 6,21% va 6,76% tuong tng véi cac
16 KP0.3, KP0.5 va KP0.7, thap hon so véi 16 DC
(8,19%). Két qua cho thay, mtc ning luong mat
di qua métan thap nhat 6 16 KP0.5 (Hinh 2).

Johnson va Johnson (1995) nhan thiy khi
lugng thic &n thu nhan ting thi cudng do6 phat
thai métan giam. Tuy nhién tac gia ciing chi ra
ring mdi lién hé chit ché giita ty 16 tiéu hoéa
kh&u phan, lugng thu nhéan va lugng métan thai
ra chua dugc chting minh. Tac gia ciing két luan
riang khong c6 mdéi tuong quan gitta ty 1é tiéu
héa GE va ty 16 GE mit di dang métan. Nhu
vay c6 thé xem & KP0.7 c6 ty 1& tiéu héa thap
nén ning lugng that thoat van cao hon KPO0.5.

4. KET LUAN

Két qua nghién ctu trén cho thdy, viéc bd
sung tanin tit bot phu phdm ché xanh da lam
tang ME va CP thu nhan. Mic 0,3% va 0,56%
khéng anh hudng dén ty 1é tiéu héa, nhung miic
b6 sung 0,7% da lam giam ty 1é tiéu hoéa céc
chat dinh dudng. Viéc b6 sung tanin da lam
tang khoi lugng va nang sudt siia, déng thoi
gidm mic do phat thai khi métan (7,47% dén
22,77%) va lam gidm cuong do phéat thai métan

tinh theo lugng DM thu nhan (8,40% dén
24,06%) va FCM (20,70% dén 31,58%). Can ct
vao lugng thu nhan, ty 1 tiéu héa cac chat dinh
dudng, ning suat siia va cuong d6 phat thai
métan, két qua cho thay b6 sung tanin tit phu
phdm ché xanh vao khdu phin 6 mtc 0,5% sé
mang lai hiéu qua ch#én nudi va hiéu qui méi
truong cao nhat.
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