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TOM TAT

Thi nghiém nay dugc tién hanh nhamdanh gia anh huéng cta cic mirc do thirc dn hdn hop dén su sinh khi CH,
va CO, trong thi nghiém in vitro. Thi nghiém dugc bd tri hoan toan ngau nhién voi 5 nghiém thirc va 3 1an lap
lai. Nam nghiém thirc 6 1a HHO, HH10, HH20, HH30 va HH40 twong tmg véi ty 1& bo sung mirc 0, 10, 20, 30
va 40% thtrc dn hdn hop vao chat nén 14 co voi (tinh trén DM). Dich da c6 dugc 1y truc tiép tir bo duogc nudi
dudng bang khau phan100% co voi. Lugngkhi tong sb sinh ra dugc xac dinh ¢ cac thoi diém 3, 6, 12, 18, 24 va
48 gio. Nong d¢ khi CH, va CO, dugc xac dinh tai cic thoi diém 12, 24 va 48 sau khi u. Két qua thi nghiém cho
thiy, tong lwong khi, CH, va CO, (ml) in vitro khac biét ¢6 ¥ nghia thong ké giita cac nghiém thirc(P<0,05), cac
gié trj nay ting dan khi ting muc thirc &n hdn hop tir 0 dén 40%. Luong khi CH, (ml/g OM) tir 0 dén 48 gio ty 18
thuan v6i mirc thirc an hdn hop dugc bd sung vao khau phan tir 0 dén 40%. Gia tri vat chat kho tiéu hoa (DMD)
va chét hitu co tiéu hoa (OMD) ciing tang tir nghiém thire HHO dén HH40. Tiang OMD (%) thém 1% thi su sinh
khi CH, (ml/gOM) & 48 gid tang thém 4,08; 1,57; 1,93 va 2,15% tuwong tng cho cic nghiém thirc bd sung thic
an hén hop 10, 20, 30 va 40% tong DM duge 1én men. Két luan cta thi nghiém 14 lwong khi CH, va CO, (ml/g
OM) tang dan khi ting mic do bd sung thirc dn hdn hop. Twong tu, ty 1& tiéu héa DM va OM ciing ting rd rét
khi ting luong bd sung thire an hdn hop vao khau phan. Mirc thirc an hdn hop bd sung vao chit nénla cé voi ti
uu 1a 20% tinh trén DM.

Tir khoa: thire dn hon hop, thirc an tho, khi nha kinh, dich da co, sinh khi

PAT VAN DE

Qua trinh sinh khi Métan (CH4) déng vai trd quan trong trong qua trinh ti€éu hda cua gia stc
nhai lai (GSNL). Trong qua trinh nay, vi khuan sinh khi CH, (Methanogenic archaea) tao ra
khi CH, 14 san pham phu trong qué trinh trao ddi chat cta chiing. Tuy nhién,viéc phat sinh khi
CH, & GSNL ciing 1a mét tac nhan gép phan dang ké vao viéc phat thai khi nha kinh. Theo
Kroliczewska va cs. (2023) khi CH,4 la mét loai khi nha kinh manh c6 nguy co lam néng 1én
toan cau gap 28 lan so véi khi CO,. Udc tinh khoang 16% tong luong khi thai nha kinh do
con nguoi tao ra tur hoat dong chan nuoéi GSNL (Tseten va cs., 2022). Vi vay, giam phat thai
khi CH, tir GSNL 1a muyc tiéu quan trong dé giamtac dong tiéu cuc cho méi truong gy ra bién
dbi khi hau.

C6 1a ngudn thirc dn quan trong nhat cho GSNL. Co c6 thé cung cap nang lugng va chit
dinh dudng dé dap tmg hon 50% nhu ciu trong chin nudi GSNL (Fanchone va cs., 2013).
Tuy nhién, s6 lugng va chat lugng cia co bi bién dong 16n theo mua vi vy phai can bd
sung thirc dn hdn hop cho khau phan GSNL (Guyader va cs., 2016). B6 sung thirc dn hdn
hop 1a mot chién luoc hiéu qua dé t6i wu hoéa hoat dong ciia vi sinh vat da coé thong qua
viéc cung cdp can bang carbohydrate va Nito (N), dic biét ddi v6i khau phan co co chit
lugng thip. Hon nita, bd sung thire an hdn hop thuong dan dén ting luong chat kho an vao
(Blaxter va cs., 1961) va kha ning tiéu hoa chéat dinh dudng (Eng va cs., 1964); giam thét
thoat N dic biét 1a bai tiét N qua nudc tiéu (Hoekstra va cs., 2007; Zhao va cs., 2015) va
phat thai khi CH, (Yan va cs., 2010; Seon-Ho Kim va cs., 2018; Al-Galbi va cs., 2022).
Tuy nhién, Nguyen Thi Kim Dong va Nguyen Van Thu (2018) khi nghién ciru bd sung
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thirc an hdn hop mirc 20% trong tong s DM thi lam ting sy sinh khi CH, (ml, ml/gDM va
ml/gDOM) & in vitro & 24, 48 va 72 gio. Tuong tu, viéc ting muc bd sung thirc dn hdn
hop véo khau phan tir 0 dén 100% tinh trén DM chua tim thdy sy giam su sinh khi CH, &
in vitro (Samir Attia Nagadi, 2019). Trong khi d6, Chunmei Wang va cs. (2018) khi so
sanh hai khau phan gom 100% co tuoi va co tuoi+thirc dn hdn hop trong khau phan nudi
bo va ciru thi sy phat thai khi CH, ctia hai khau phan nay 1a tuong ty nhau. Ngoai ra,
Nguyén Ngoc Ptic An Nhu (2016) c¢6 két luan 1a tai thoi diém 72 gid lugng khi tong sb,
CH4 va COz tang lén khi tang muc do bd sung céc nguon carbohydrate hoa tan tu 0 -
65,0% trén tong s6 DM cta hdn hop 1én men. Vi vay, két qua nghlen ctru bd sung thirc an
hdn hop dén su sinh khi CH,4 & gia stc nhai lai 12 chua rd rang va dong nhat dé lam co s&
cho viéc phéi hop khau phﬁn. Do véay, nghién ctru nay dugc thuc hién nham danh gid muc
d6 anh huong cia thitc an hon hoplén su thai khi CH,, CO, va ty 1¢ tiéu hoa dudng chit &
in vitro tir 46 xac dinh muc thic dn hdn hop tdi vu trong khau phan. Cac két qua dat dugc
s& 14 co s& cho cac nghién ciru tng dung cua thic dn hdn hop tiép theo.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vat liéu nghién ciru
Thirc dn hdn hop c6 protein tho 1a 18,0% va dugc phéi tron theo cong thuc lua mi 27,8%,

cam 27,2%, banh dau dira 29,0%, dau nanh ly trich 11,0%, mudi an 1,0%, dicalcium
phosphate 1,0%, uré 2,0% va premix khoang - vitamin 1,0%.

Pia diém va thoi gian thi nghi¢m

Thi nghiém duogc thuc hién tai phong thi nghi€ém E205 thuoc Khoa Chan nuéi, Truong Nong
nghiép, Pai hoc Can Tho tir thang 12 nam 2020 dén thang 02 nam 2021.

Phuwong phap nghién ctru

B tri thi nghi¢m

Thi nghiém duoc bd tri hoan toan ngﬁu nhién v6i 5 nghiém thue va 3 lan 1ap lai. Nam nghiém
thirc 1a HHO, HH10, HH20, HH30 va HH40 tuong tmg vdi ty 1 bd sung thirc dn hdn hop &
mirc 0, 10, 20, 30 va 40% vao chat nén cé voi (tinh trén DM). Thirc an hén hop duoc phbi
tron theo cong thirc (tinh trén DM): lta mi 27,8%, cam 27,2%, banh dau dira 29,0%, dau
nanh ly trich 11,0%, mudi dn 1,0%, dicalcium phosphate 1,0%, uré 2,0% va premix khoang -
vitamin 1,0%. Cong thirc va thanh phan dudng chit cua cac nghiém thic thi nghiém dugc
trinh bay trong Bang 1.

Cich tién hanh

K¥ thuat sinh khi & in vitro dugc thuc hién theo quy trinh mo td cua Menke va Steingass
(1988). Dich da c6 dugc 13y truc tiép tir bd dugc nudi dudng bang khau phan100% co voi. St
dung hé théng dng xy lanh thuy tinh 50 ml/6ng. Can khoang 200 mgDM mau cho vao dng xy
lanh. Hat 20 ml dung dich dém (medium) va 10 ml dich da cé cho vao xy lanh di c6 mau va
dugc bom khi CO, vao. Sau d6, cac 6ng xy lanh nay dugc i trong Water bath ¢ nhiét d6 39°C
trong thoi gian 48 gio.
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Bang 1. Cong thirc va thanh phan dudng chét cua cac nghiém thirc trong thi nghiém

Nghiém thirc
Cic chi tiéu
HHO HHI10 HH20 HH30 HHA40

Céng thirc ciia khdau phan thi nghiém (%DM)

Co voi 100 90 80 70 60

Thire dn hon hop 0 10 20 30 40
Thanh phan dudng chat (%DM)
DM, % 92,5 92,2 91,9 91,7 91,4
oM 92,1 91,8 91,5 91,2 90,9
CP 10,2 11,4 12,6 13,8 15,0
EE 2,68 3,14 3,60 4,05 4,51
NDF 66,0 61,8 57,7 53,5 49,4
ADF 41,9 39,4 36,9 34,4 31,9
Ash 7,87 8,18 8,49 8,80 9,11

Ghi chii: DM: Vat cht khé, OM: vt chdt hitu co, CP: protein thé, EE: Béo thé, NDF: Xo trung tinh, ADF:Xo
axi{, Ash: Khoang tong so; HHO, HH10, HH20, HH30 \fd HHA40 lan luot la ty I¢ thiec an hon hop trong khau
phan o cdac mirc do 0, 10, 20, 30 va 40% tinh theo vat chat kho.

Cic chi tiéu theo déi va phwong phdp thu thip sé ligu

Thanh phéan héa hoc ciia cdc thiee liéu ding trong thi nghiém: Vat chat kho (DM), chat hiru
co (OM), dam tho (CP), khoang tong sé (Ash) va béo thdé (EE) duoc phan tich theo phwong
phap cua AOAC (1990). Xo trung tinh (NDF) va xo axit (ADF) phan tich theo phuong phéap
Van Soest va cs. (1991).

Luong khi sinh ra o cac thoi diém 3, 6, 12, 18, 24, 36 va 48 gio: Ghi nhan két qua khi sinh ra
tai cac thoi diém nay.

Néng dé khi CH, va khi CO; qua cdc thoi diém 12, 24 va 48 gio: Po néng do khi thai bang
may do khi Geotechhnical Instruments (UK) Ltd, England.

Luong khi CHy va CO; sinh ra (ml) theo thoi diém 12, 24 va 48 gio: Tinh luong thé tich khi
CH,4 va CO, dugc sinh ra bang cac cong thirc cong thirc nhu sau:

CH, (ml) = %CH, x luong khi tong s6 sinh ra (ml);
CO, (ml) = %CO, x luong khi tong s6 sinh ra (ml).

Xdc dinh ty 1é tiéu héa dudng chit (DMD va OMD) qua cdc thoi diém 12, 24 va 48 gio: Tién
hanh loc chit chira con lai trong xy lanh sau do chét chira duoc séy ¢ ¢ nhi¢t do 105°C trong
12 gid. Sau khi sdy, chit chia dugc can dé xac dinh khdi lugng mau sau say (KL1). Ty 1¢ tiéu
hoéa vat chit kho va chit hitu co dua theo cac cong thirc:

DMD% =100- [KL1/(KLm x %DM)] x 100;
OMD (%) = 100 - [(KL1x(KL2-KL3)/KL2)/(KLm x %DM x %OM)] x 100.

(KL2: Trong lugng vét ch‘ét kho trudc khi nung; KL3: Trong lugng mau sau nung; KLm:
trong lugng mau can ban dau).
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Xir Iy thong ké

S liéu tho duoc tinh so bd bang bang tinh Microsoft Excel 2016. Sau d6 dugc xir 1y thong ké
bang phuong phap phan tich phuong sai (ANOVA) theo mé hinh tuyén tinh tong quat
(General Linear Model) dya vao mé hinh thi nghiém hoan toan ngau nhién trén phan mém
Minitab 18.1 (Minitab, 2017). Khi c6 sy khéac biét giltta cac nghiém thic s€ dung phép thi
Tukey dé tim su khéc biét ting cdp nghiém thic v6i o = 0,05. Phuong trinh thong ké cho mé
hinh néy la Yij =HU +t + Cjj-

Trong do: Yj;: gia tri quan sat thir j cia nghiém thirc i; p: trung binh chung; ti: dnh hudng mirc
d6 thtic &n hdn hop; e;;: anh huong sai s6 thi nghiém.

KET QUA VA THAO LUAN
Thanh phin hoéa hoc ciia cic thuc liéu trong thi nghiém

Bang 2. Thanh phan hoa hoc cua thire dn dung trong thi nghiém

DM* %DM
Thue li¢u %

oM cpP EE NDF ADF Ash
Co voi 92,5 92,1 10,2 2,68 66,0 41,9 7,87
Lua mi 89,4 98,2 10,9 1,38 6,32 3,42 1,79
Cam 88,3 90,4 12,8 12,9 20,5 11,3 9,60
Bénh dau dira 91,3 91,9 18,3 10,8 53,2 40,7 8,11
Dau nanh ly trich 87,8 92,6 42,2 2,15 15,3 10,2 7,42
Thtrc dn hon hop 89,8 89,0 22,2 7,26 24,4 17,0 11,0

Ghi chii: DM: Vat c]zdt k%to”, OM: vat chd{ hitu co, CP: protein tho, EE: Béo tho, NDF: Xo trung tinh, ADF:Xo
axit, Ash: Khoang tong so. *Trang thai mau khi tién hanh thi nghiém in vitro.

Qua Bang 2 cho thay co6 voi ¢6 ham lugng vat chat kho 1 92,5% cao nhét so vdi cac thyuc liéu
khac dung trong thi nghiém. Ham luong CP ctia c¢6 voi thip nhat dat 10,2%. Tuy nhién, ham
lugng NDF va ADF cua co voi lan luot 1a 66,0 va 41,7% cao nhat trong tat ca cac loai thuc
lidu. Theo Pazla va cs. (2021) bao céo rang ham lugng CP, NDF va ADF cua cé voi lan luot
14 10,88; 66,57 va 41,71%. Mitkhac, ddu nanh ly trich c6 ham lugng vat chat kho 1a 87,8% va
ham luong CP cao nhit 42,2%. Cam c6 ham luong CP va EE lan luot 13 12,8 va 12,9%. Ham
luong CP ciia cam trong nghién ctru nay gan bang voi két qua nghién ctru ciia Dinh Van Dung
(2014) 14 12,0%. Lta mi va banh dau dira ¢ ham luong CP 1an luot 14 10,9 va 18,3%.

Qua phan tinh & Bang 2 cho thay c6 voi duoc sir dung lam chat nén c6 ham luong NDF 1a cao
nhat 12 ngudn cung cép chat xo cho khau phan. Thtrc dn hdn hop 132 ngudn bd sung thém
protein va ning luong cho khau phan thi nghiém.

Thé tich khi sinh ra qua cac thoi diém

Téng luong khi sinh ra (ml) qua cac thoi diém dugc trinh bay ¢ Bang 3.
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Bang 3. Tong luong khi sinh ra (ml) 3 - 48 gid & cac nghiém thic

Thoi diém Nghi¢m thirc
(gio) HHO HHI10 HH20 HH30 HH40 St P
3 3,23b 5,508 5,832 6,072 6,37 0,192 0,001
6 7,57° 10,22 10,72 11,22 11,5 0,350 0,001
12 16,6° 21,32 22,22 22,82 23,72 0,678 0,001
18 23,7° 28,2b 29,24 29,5 31,12 0,535 0,001
24 29,3¢ 34,20 35,3ab 36,1 37,32 0,629 0,001
36 35,7° 41,8 42,12 42,58 43,32 0,457 0,001
48 41,8¢ 47,20 48,80 49,9ab 51,6° 0,609 0,001

Ghi chi: Cac gia tri trung binh mang cac chit cai a, b, ¢ khac nhau trén cing mot hang la khdc biét co y nghia
thong ké (P<0,05); HHO, HH10, HH20, HH30 va HH40 lan luot la ty I¢ thirc an hon hop trong khau phan o cac
murc do 0, 10, 20, 30 va 40% tinh theo vat chat kho.

Bang 3 trinh bay téng luong khi (ml) & cac nghiém thirc ting dan tir 3 dén 48 gid. Luong khi
sinh ra cham trong khoang thoi gian dau (3 - 12 gio), tir 12 - 48 gid sinh khi dién ra nhanh
hon. Thoi diém 3 - 9 gid c6 sy khac biét ¢ ¥ nghia thdng ké (P<0,05) vé luong khi sinh ra
gilta cac nghiém thic co bd sung v6i nghiém thirc khong bd sung thic an hdn hop. Tuy
nhién, khong c¢6 su khac nhau c¢6 ¥ nghia thong ké vé lugng khi sinh ra giira cac nghiém thirc
¢6 bd sung thic dn hdn hop. O thoi diém 48 gid, tong lwong khi sinh ra & nghiém thirc c6 bd
sung 16n hon nghiém thirc khong c6 bo sung thirc dn hdn hop (P<0,05), lwong khi sinh ra thip
nhit & nghiém thirc HHO (41,8 ml) ké dén 1a nghiém thuc HH10 (47,2 ml) va 16n nhat ¢
nghiém thirc HH40 (51,6%). B6 sung thirc dn hdn hop d3 lam ting lwong khi téng sb sinh ra.
Két qua nay cho thiy thirc an hdn hop c6 anh huong tot dén hoat dong 1én men phan giai thirc
an. Piéu nay duoc giai thich 1a tang ty 1& thirc an hdn hop trong khiu phan da 1am ting ning
luong cung cép cho quan thé vi sinh vat da co nén hoat dong phan giai thirc dn dién ra tot
hon. Mit khac, ting ty 1¢ thirc an hdn hop 1am giam ham luong NDF cuia khau phan nén lam
tang luong khi sinh ra (Zicarelii va cs., 2011; Soltan va cs., 2012). Két qua nghién ctru cua
Dinh Van Dung va cs. (2014); Seon-Ho Kim va cs. (2018); Al-Galbi va cs. (2022) cling cho
két qua twong ty ting ty 1& thire an hdn hop trong khau phan s& 1am ting qua trinh 1én men va
san sinh lwong khi & in vitro. Pham Thi Phwong Thanh va D& Thi Phwong Thao (2019) két
luan rang thirc an cho sinh khi tot & diéu kién in vitro thi s& c6 kha ning 1én men va phan giai
thire an tot & thi nghiém in vivo.

Tom lai, ting ty 1 thirc an hdn hop trong khau phan di lam ting lwong khi tong s sinh ra ¢
tat ca cac thoi diém. Nghiém thirc HH40 c6 lugng khi tong sé cao hon (P<0,05) nghiém thic
HHO va HH10. Tuy nhién, khong c6 sy khac biét c6 y nghia thong ké vé luong khi sinh ra &
nghiém thire HH40 so véi nghiém thuc HH20 va HH30 & thoi diém 48 gio.

Lwong khi thai CH, va CO,
Két qua vé luong khi CH, va CO, sinh ra theo thoi gian dugc thé hién qua Bang 4.
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Bang 4. CH4 va CO; (ml) sinh ra & cac nghi¢m thirc ¢ 12, 24 va 48 gio u

Thoi diém Nghiém thirc SE P
(gio) HHO  HHI0 HH20 HH30 HH40
12 2,590 3,412 3,68 3,728 4,000 0,134 0,001
CH, 24 4,43 5,53b 577® 5,99 6,350 0,147 0,001
48 6,844 7,96 8,320 8,89 9300 0,144 0,001
12 10,3b 13,6° 14,32 14,4 1522 0,533 0,003
CO, 24 18,0¢ 21,3 22,13 23 ab 24,00 0,470 0,001
48 25,20 29,40 30,6 31,4 32,7@ 0,566 0,001

Ghi chu: Cdc gid tri trung binh mang cdc chit cdi ® b d khac nhau trén cung mot hang la khdc biét co y nghia thong ké
(P<0,05); HHO, HH10, HH20, HH30 va HH40 lan luot la ty 1¢ thirc an hon hop 0, 10, 20, 30 va 40% tinh theo DM.

Luong khi CH, va CO, (ml) sinh ra & cac nghiém thiic qua cac thoi diém 12, 24 va 48 gid co xu
hudng gidng véi xu huéng tong lugng khi sinh ra (ml). Thoi diém 12 gio G luong khi CH, va
CO, (ml) sinh ra ¢ cac nghiém thirc c6 bd sung cao hon so v&i nghiém thirc khong bo sung thic
an hon hop (P<0,05). Tuy nhién, cac gia tri nay khong c6 su khac biét c6 y nghia thong ké gitta
cac muc bd sung thirc an hdn hop. O thoi diém 24 va 48 gio luong khi CH, va CO, (ml) sinh ra
nhiéu nhét 1a & nghiém thirc HH40. Luong khi CH, va CO, (ml) c¢6 sy khic nhau ¢ y nghia
thong ké (P<0,05) giita cac nghiém thirc c¢6 bo sung so v6i nghiém thirc khong bo sung thirc dn
hén hop, nhung khong c¢é sy khac biét c6 ¥ nghia thong ké giita cac nghiém thirc HH10, HH20
va HH30. B6 sung thirc an hdn hop & mirc 40% thi khi CH4 va CO, (ml) sinh ra & ca hai thoi
diém 24 va 48 gid cao hon c6 ¥ nghia thong ké (P<0,05) so v6i mirc thirc dn hdn hop 10%. Tuy
nhién ¢ mirc 20 va 30% thirc an hon hop thi cac gia tri nay khac biét khong co ¥ nghia thong ké
s0 v6i mic 40%. Bo sung thirc an hdn hop vao chét nén 1a ¢é voi lam ting luong khi nha kinh
CH, COsso v6i khau phan khong bo sung thirc an hdn hop. Xu huéng nay phu hop véi két qua
nghién ciru ctia Nguyen Thi Kim Dong va Nguyen Van Thu (2018) béo céo rang ting luong khi
thai CH4 va CO, khi tang 20% thirc an hon hop trong khau phan & in vitro. Ngoai ra, khi bd
sung cac ngudn thirc an carbohydrate hoa tan s& lam tang luong khi CH, va CO, san sinh ra
(ml) & in vitro (Nguyén Van Thu va cs., 2015; Nguyén Ngoc Ptic An Nhu, 2016).

Ty 1€ tieu hoa DM, OM, luwgng khi CH4va CO,(ml/gOM va ml/gDOM) & 12 gio
Bang 5. Ty 1¢ tiéu héa DM va OM, khi nha kinh (ml/gOM va ml/gDOM) ¢ 12 gid

Y un Nghiém thirc
Chi tidu HHO HHI0 HH20 HH30 HHdo F F
OMD, % 47 4¢ 49, 8¢ 55,00 56,22b 58,82 0,808 0,001
DMD, % 43,1¢ 51,3b 56,32 58,22 59,1* 0,839 0,001
Téng luong khi, ml/gOM 90,0  116* 1200  123* 128 3,72 0,001
CH4, ml/gOM 14,0b 18,62 19,62 20,12 21,62 0,734 0,001
CO,, ml/gOM 55,0b 74,42 77,32 77,62 82,32 2,92 0,001
Téng lugng khi, ml/gDOM 190b 2322 219® 220 218 7,87 0,035
CHy, ml/gDOM 29,60 37,42 35,52> 35 0ab 36,92 1,54 0,032
CO,, ml/gDOM 1180 1492 14120 138 14020 6,12 0,049

Ghi chu: Cac gid tri trung binh mang cac chit cdi a, b khac nhau trén cing mgt hang la khac biét co y nghia
thong ké (P<0,05); HHO0, HH10, HHZ(), HH30 va HH40 lan lwot la ly Ié thirc an hon hop trong ¢ ga’c mukc do 0,
10, 20, 30 va 40% tinh theo vat chat kho, DMD: ty I¢ tiéu hoa vdt chat kho;, OMD ty I¢ tiéu hoa chat hitu co.
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Bang 5 cho thaythoi diém 12 gio ty 16 tiéu hoa héa DM va OM ting dan va ty 1& thuan voi
lwong bd sung thirc an hdn hop (P<0,05). Ty 1¢ tiéu héa DM va OM ¢ cac nghiém thirc bd
sung cao hon c6 y nghia thong ké (P<0,05) so v6i nghiém thirc khong bd sung thirc dn hdn
hop. Xu huéng niy ciing giéng v6i xu huéng cia luong khi tong sb, CHy va CO,(ml/gOM)
sinh ra. Luong khi CH, (ml/gDOM) ¢ nghiém thirc HH10 va HH40 cao hon han (P<0,05) so
v6i nghiém thirc HHO, nhung & mirc thie dn hon hgp 20 va 30% thi gia tri nay khong co su
khac biét co ¥ nghia thong ké so voi nghiém thirc HHO. Luong khi CO,é nghiém thirc HH10
la 149 ml/gDOM cao hon (P<0,05) nghi¢m thitc HHO (118 ml/gDOM), tuy nhién gia tri nay
gitta cac nghiém thoe HHO, HH20, HH30 va HH40 thi khong c6 sy khac biét c6 y nghia
thong ké.

Ty 1€ tiéu hoa DM, OM, lwgng khi CH,va CO, (ml/gOM va ml/gDOM) & 24 gio
Béang 6. Ty 1€ tiéu hoa DM va OM, khi nha kinh (ml/gOM va ml/gDOM) ¢ 24 gio

Nghiém thirc
Chi tiéu SE P
HHO HHI0 HH20 HH30 HH40
OMD, % 52,4 56,0 61,8 62,5  63,9¢ 0,888 0,001
DMD, % 53,2¢ 57,9 60,8  62,1* 63,8 0,833 0,001
Téng luong khi, ml/gOM 159> 1872 1912 1962 2022 3,45 0,001
CH,4, ml/gOM 24,1¢ 30,26 31,3 324 3442 0,801 0,001
CO,, ml/gOM 97,8¢ 116° 1202 1252 1302 2,59 0,001
Téng luong khi, ml/gDOM 304 334 310 313 316 6,83 0,085
CH,4, ml/gDOM 45,9° 53,9¢  50,7% 51,9 53,7¢@ 1,28 0,008
CO,, ml/gDOM 187 208 194 199 203 4,72 0,077

Ghi chu: Cdc gid tri trung binh mang cac chir cai @ b e khac nhau trén cung mot hang la khac biét c6 y nghia
thong ké (P<0,05); HHO, HH10, HH20, HH30 va HH40 lan lwot la 1y I¢ thirc an hon hop 0, 10, 20, 30 va 40%
tinh theo DM; DMD: ty I¢ tiéu hoa vat chat kho;, OMD ty I¢ tiéu hoa chat hivu co.

Nhin chung két qua Bang 6 cho thay ty 1& tiéu hoa DM va OM ¢ 24 gid ¢6 xu hudng nhu &
thoi diém 12 gio. Ty 1¢ tiéu héa OM & cac muc thirc dn hdn hop 20-40% cao hon c¢6 y nghia
thong ké (P<0,05)s0 véi nghiém thirc HHO, & hai nghiém thire HHO va HH10 thi gi tri nay
khong co sy khac biét c6 y nghia thong ké. Theo Kumar va cs. (2013) ty 18 tiéu hoa OM in
vitro 6 24 gi¢ tang khi khau phan giam ty 1¢ thirc an tho. Samir Attia Nagadi (2019) nghién
ctru ting dan cac mirc bd sung thirc an hon hop tir 0-100% tong sé DM thi cho ket qua tang
dan ty 16 tiéu héa DM va OM ¢ 24 gio. Tuong tu, Al-Galbi va cs. (2022) bao cdo rang ting ty
1¢ tiéu hoa DM va OM ¢ 24 gio khi khau phan dugc tang thirc n hdn hop tir 20-80% tong s6
DM so véi khau phan 100% 1a cé kho Alfalfa. Nghien ctru cua Reddy va cs. (2016) cho két
qua la ty 1¢ tiu hoa OM in vitro tang tuyén tinh khi ting ty 1é thirc hdn hop trong khau phan
Céc tac gia cho rang su gia tang nhu vy la do lugng cellulose va lignin giam dan trong khau
phan ting thire an hdn hop ma cellulose va lignin dong vai tro 13 yéu t6 han ché lam giam kha
nang ti€u hda (Al-Masri, 2009 va Kumari va cs., 2012).

Luong khi tong so CH, va CO, (ml/gOM) ¢ 24 gio c6 xu huong nhu ¢ thoi diém 12 gio.
Tang luong khi tong s6, CH, va CO, sinh ra va dong thoi ciing ting gia tri tiéu hda OM & in
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vitro khi khiu phan ting mirc b6 sung thirc an hdn hop. Do d6 khi tinh vé tong lugng khi sinh
ra va CO, (ml) trén luong OM tiéu hoéa duoc thi khong cé su khac biét co § nghia thong ké
(P>0,05) giita cac nghiém thirc bo sung va khong bd sung thirc dn hdn hop. V& kha ning sinh
khi CH, (ml/gDOM) bé sung 10 va 40% thirc an hdn hop di c6 tic dong lam ting sinh khi
CH,4 hon so v6i nghiém thirc khong bd sung thie an hdn hop (P<0,05). Tuy nhién, & mirc bd
sung 20 va 30% thi khong c6 su khac biét c6 ¥ nghia thong ké vé gid tri nay so véi nhiém
thire HHO.

Tom lai, ty 1é tiéu hoa in vitro DM va OM & 24 gid tang khi ting murc d6 bd sung thic in hdn
hop. Luong khi CH, (ml/gDOM) sinh ra cao nhat 1a ¢ nghiém thirc HH40, giita cac mirc bd
sung thirc an hdn hop 20 va 30% thi khong cé sy khac nhau c6 ¥ nghia théng ké so véi
nghiém thirc HHO. Nghiém thirc HH20 cho két qua tot vé su cai thién sy tiéu hoa DM va OM
ddng thoi sy sinh khi CH, va CO, (ml/gDOM) 13 t6i wu nhit so v6i cac nghiém thirc duoc bd
sung thirc dn hon hop & thoi diém 24 gio.

Ty 1€ tiéu hoa DM, OM, lwgng khi CH4va CO, (ml/gOM va ml/gDOM) ¢ 48 gio
Bang 7. Ty 1€ tiéu hoa DM va OM, khi nha kinh (ml/gOM va ml/gDOM) & 48 gio

Nghiém thirc
Chi tiéu SE P
HHO HHI10 HH20 HH30 HH40
OMD, % 59,1° 616>  67,3*  682* 68,90 0,630 0,001
DMD, % 59,4 62,7 65,6 66,2® 67,74 0,981 0,001
Téng luong khi, ml/gOM 225¢ 257°  265%  270% 2793 3,30 0,001
CH4, ml/gOM 37,14 43,5¢  452bc 481 50,3 0,735 0,001
CO2, ml/gOM 137¢ 161° 166 170  177a 3,04 0,001
Tong lwong khi, ml/gDOM 380° 4182 394 396% 4052 5,53 0,007
CH4, ml/gDOM 62,8 70,6® 67,1 70,5% 73,0 1,22 0,001
CO2, ml/gDOM 2320 2612 247% 249 2572 4,63 0,010

Ghi chu: Cac gid tri trung binh mang cdc chir cdi a, b, ¢, d khac nhau trén cung mot hang la khac biét co y nghia
thong ké (P<0,05); HHO, HH10, HH20, HH30 va HH40 lan lwot la ty I¢ thirc an hon hop 0, 10, 20, 30 va 40%
tinh theo DM; DMD: ty I¢ tiéu héa vt chat kho;, OMD ty I¢ tiéu hoa chat hiru co.

Két qua ¢ Bang 7 cho thay ty 1é tiéu hoa DM va OM c6 xu huéng ting dan khi ting luong
thirc &n hon hgp trong hdn hop 1én men. Ty 1¢ tiéu héa DM va OM & cac nghiém thirc duoc
bd sung tir 20 dén 40% thirc dn hdn hop cao hon cd ¥ nghia thdng ké (P<0,05) so voi nghiém
thirc khong duge bd sung thirc an hdn hop, giita hai nghiém thirc HHO va HH10 thi cac gia tri
nay sai khac khéng c6 ¥ nghia théng ké. Theo Dinh Van Dung va cs. (2014) khau phan b
sung 20 - 80% thuc an hon hop thi ty 1& tiéu hoain vitro cia DM ting tir 60,3 1én 77,8% va
OM tang tu 60,7 1én 78,1% & 48 gio. Ngoai ra kha ndng ti€u hoa in vitro DM va OM tang khi
thirc thirc &n hdn hop ting 1én diéu nay cling phu hop vai két qua tir Kumar va cs. (2013).
Mtc @6 thirc an hon hop cao hon trong khau phan gop phan tao ra mirc chit nén hoa tan cao
hon ¢6 thé 1a 1y do dé cai thién kha nang tiéu hoa DM va OM. Trong nghién ctru nay, ty 16
tiéu héa DM va OM c¢6 xu hudng dat mirc cao nhat & mirc 40% thirc an hon hop trong téng sb
DM. Diéu nay cho thdy rang, viéc ting luong thirc an hon hop 1én dén 40% tong lwong DM
1én men d4 cai thién kha nang tiéu hoa chat dinh dudng.
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Luong khi CHy (ml/g OM) sinh ra ¢ 48 gi¢ lién h¢ chét ché voi luong thic an hon hop (%
DM) c¢6 phuong trinh hoi quy y = -0,310x + 38,6 vdi hé s6 xdc dinh hoi quy R? = 0,894
(Hinh 1).
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Hinh 1. Mbi lién hé giira mirc d6 thtrc an hdn hop va luong khi CH, (ml/gOM) ¢ 48 gid
Luong khi CO, (ml/g OM) sinh ra ¢ 48 gio lién hé chat ch€ voi lugng thirc an hon hop (%
DM) c6 phuong trinh hoi quy y = 0,890x + 144 véi hé s6 xac dinh hoi quy R? = 0,775 (Hinh
2).
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Hinh 2. M&i lién hé giita mérc d6 thirc dn hdn hop va luong khi CO, (ml/gOM) ¢ 48 gidy

Luong khi CH, (ml/gDOM) sinh ra ¢ cic nghiém thirc HH10, HH30 va HH40 déu cao hon c6
v nghia théng ké so v6i nghiém thire HHO. Tuy nhién, giita nghiém thirc HHO va HH20 thi
gia tri nay khong c6 sy khac biét co y nghia thong ké. Lugng khi CO, (ml/gDOM) sinh ra &
cac nghiém thire HH10 va HH40 cao hon c6 § nghia théng ké (P<0,05) so voi nghiém thirc
HHO, gitra cac nghi¢m thitc HH20 va HH40 thi gid tri ndy khac bi¢t nhau khong c6 y nghia
théng ké so véi nghiém thire HHO.
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Khi tong s6, ml

o

o

w

wun

| 9

o

B> /

N

> s 1A LR R o

= Ty 1€ ticu hoa OM, %

(5]

(U, T T T T T T T 1
o —- w2 2 > n foN 2 ®

o = = [ o 2 o =)

Hinh 3. Mbi lién hé giita khi tong s6 (ml) sinh ra va ty 1& tiéu hoa OM (%) & 48 gid
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Hinh 4. Mbi lién hé giira khi CO, (ml) sinh ra va ty 1é tiéu hoa OM (%) & 48 gid
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Hinh 5. Mbi lién hé giira khi CH, (ml) sinh ra va ty 1é tiéu hoa OM (%) & 48 gid
Ty 1é tiéu hoa OM ting va dong thoi ting luong khi tong sd, CHy va CO, (ml) sinh ra ¢ 48

gio khi tang murc d¢ thirc an hdn hop trong hdn hop 1én men. Hinh 3, 4 va § cho théy mdi
quan hé tuong quan tuyén tinh (P<0,001) gitra ty 1¢ tiéu hdéa OM v6i luong khi tong so, CO,
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va CHy (ml) sinh ra. Cac nghién ciru cia Kumarva cs. (2013) va Dinh Van Dung va cs.
(2014) cho thay ty 1¢ tiéu hoa OM tang dong thoi lugng khi tong s6 (ml) ciing tang khi khau
phan ting mirc bo sung sung thirc dn hdn hop. Ngoai ra, theo Li va cs. (2019) két luan rang
taing murc do thire n thd trong khau phan thi luong khi CH4 (mmol/g chat 1én men) sinh ra
giam véi hé s6 tuong quan Pearson 13 -0,772 va P<0,05.

Tém lai, ting thirc an hdn hop trong hdén hop 1én men s& lam ting luong khi CH4 va CO,
(ml/gOM) ddng thoi cai thién ty 1é tiéu hda DM va OM & 48 gio. Tang ty 1¢ tiéu hoa OM
thém 1% thi su sinh khi CH4 (ml/gOM) tang thém 4,08; 1,57; 1,93 va 2,15% tuong ting cho
cac nghiém thic bd sung thirc dn hén hop 10, 20, 30 va 40% tong DM khau phan 1én men.
Xét vé tong thé, bd sung thirc dn hdn hop vao hdn hop 1én men dé dat dugc su cai thién tiéu
hoa OM tét va duy tri su sinh khi CH, (ml/gOM) thip nhét thi mtc bd sung 20% thic dn hdn
hop sé& ti uu nhat.

KET LUAN VA DPE NGHI

Thi nghiém bd sung thirc an hdn hop tir 0 dén 40% trén tong s6 DM ciia hdn hop 1én men cho
phép két luan va dé nghi nhu sau:

Két luin

Luong khi CH,4,CO, (ml/g OM), ty 1¢ tiéu héa DM va OM tang dan khi ting mirc d6 bd sung
thtrc an hon hop. Mirc bo sung thire an hon hop cho két qua vé tiéu hoa dudng chét va sinh
khi CH, & in vitro t6i uu nhat 1a & mirc 20% tong DM.

Pé nghij

Thyc hién thi nghiém in vivo dé danh gia sy sinh khi thai nha kinh, kha nang ti€u hoa, tang
khoi lugng ¢ gia stc nhai lai voi khau phén c6 b6 sung thirc dn hon hop ¢ mirc 20% tinh trén
vat chat kho.
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ABSTRACT

Effects of supplementation concentrate in the diet on in vitro CH;, CO, gas emissions
and organic matter digestibility

Experiment was conducted to evaluate in vitro CH, and CO, production effected by concentrate (C) levels. The
experimental design was a completely randomized design with 5 treatments and 3 replications. The five
treatments were supplementation of five levels of concentrate 0, 10, 20, 30 and 40% corresponding to CO, C10,
C20, C30 and C40, respectively to Elephant grassas the substrates (DM basis). Rumen fluid of cattle fed 100%
Elephant grass was used as inocculum. Total gas production was measured at 3, 6, 12, 18, 24 and 48 hours. The
concentrations of CHy and CO, were analyzed at 12, 24 and 48 hours. The results showed that the in vitro total
gas, CH, and CO, production from 0-48 h were significantly different (P<0.05) among the treatments and they
were gradually increasing when increasing concentrate levels from 0 to 40%. CH, production (ml/g OM) from 0
to 48h was proportional to levels when concentrate was supplementation (0-40%). The in vitro DMD and OMD
values were also increased (P<0.05) from the CO to the C40 treatment. Increasing the OMD (%) by an additional
1.0% resulted in a corresponding increase of 4.08, 1.57, 1.93, and 2.15% in CH, production (ml/gOM) at 48
hours for the concentrate supplemented with 10, 20, 30, and 40% of total DM fermented, respectively. It was
concluded that supplementation concentrate from 0 to 40% to the Elephant grass gradually increarsed
greenhouse gas production. Similarly, the DM and OM digestibility was also increased. The optimal level of
concentrate supplementation to Elephant grass as the substrates was 20% (DM basis).

Keywords:concentrate, roughage, greenhouse gas, rumen fluid, gas production.
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