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Tém tit

Nghién cuu duoc thuc hién tai Truong Pai hoc An Giang voi muc tiéu xdc dinh anh hwong cua cac mirc
bt tam 1én men bang ndm men (Saccharomyces cerevisiae) bé sung trong khau phan 1én sinh khi methane
trong diéu kién In vitro véi chdt nén la co long tdy (Brachiaria mutica). Thi nghiém duwoc bo tri hoan toan
ngau nhién voi 4 nghiém thuec la cac mike bo sung bot tam lén men 0; 5; 10; 15% (w/w) tinh trén vt chat
khé la c6 1ong tay véi 3 lan Idp lai.

Két qua phan tich cho thdy bét tam lén men cé ham lwong vt chdt khé la 42,86% va CP la 8,13%
(tinh trén vit chat kho). Két qua pH ciia cac nghiém thirc ¢é s khdc biét ¢é ¥ nghia thong ké véi cac gid tri
6,99; 6,81, 6,68 va 6,64 tuong Li'ng voi cac mirc bot tam 1én men bé sung trong khau phdn 0;5;10va 15%
tinh trén vdt chat khé (P<0,05). Bo sung bt tam [én men trong khau phan co ban la co long tdy trong diéu
kién in vitro cho thdy khéng anh hwéng dén tong lwong khi sinh ra nhwng dnh hwong ré rét dén nong do khi
methane va t(fng lwong khi methane sinh ra voi cac gia tri 17,15, 15,64, 16,25 va 14,83% va 11,75; 10,45;
10,01 va 9,60 (ml/500mg vit chdt khé) twong vmg véi cdc mike bé sung 0;5; 10 va 15% bot tam 1én men tinh
trén vat chat kho.

Diéu nay cho thdy khi bé sung bét tam 1én men trong khdu phan co ban la cé 1ong tdy khéng anh huwdng
dén tong heong khi sinh ra nhung anh huéng ré rét dén nong do khi methane va tong livong khi methane sinh ra.
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Abstract

The study was conducted at An Giang University with the objective of determining the effects of varying
levels of yeast-fermented rice bran supplementation (Saccharomyces cerevisiae) on methane production
in in vitro conditions, using Brachiaria grass (Brachiaria mutica) as the substrate. The experiment was
designed in a completely randomized manner with four treatments, corresponding to fermented rice bran
supplementation levels of 0%, 5%, 10%, and 15% w/w based on the dry matter of Brachiaria grass, each
with three replicates.

The analysis results showed that the fermented rice bran contained a dry matter content of 42.86% and
a crude protein content of 8.13% (based on dry matter). The pH values of the treatments differed significantly,
with values of 6.99, 6.81, 6.68, and 6.64 corresponding to the fermented rice bran supplementation levels
of 0%, 5%, 10%, and 15% based on dry matter (P<0.05). This supplementation in the Brachiaria-based
diet under In vitro conditions did not affect the total gas production but significantly influenced methane
concentration and total methane production, with values of 17.15%, 15.64%, 16.25%, and 14.83%, and
11.75, 10.45, 10.01, and 9.60 ml/500 mg dry matter, respectively, corresponding to the 0%, 5%, 10%, and
15% supplementation levels.

These findings suggest that the inclusion of fermented rice bran in a Brachiaria-based diet does not
affect total gas production but significantly impacts methane concentration and total methane production.

Keywords: brachiaria grass, greenhouse gases, rumen fluid, Saccharomyces cerevisiae, Yeast-fermented
broken rice.
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1. Pit van dé

Bién d6i khi hau anh huong nghiém trong dén
cén bang sinh thai, stirc khoe con ngudi va phat trién
bén virg ¢ nhiéu nudc trén thé gidi (Dali, 2008).
Nguyén nhéan lam bién d6i khi hau 1a do hoat dong
san xuét thai ra lugng 16n khi methane, trong d6 chin
nudi va trong trot da gay anh huong dang ké cho
tién trinh nay (Watson, 2008). Luong khi methane
thai ra tir chan nuéi chiém khoang 16% tong khi thai
khi methane toan cau va khoang 74% tir chian nudi
gia suc nhai lai (Martin & cs., 2008). Khi methane
tr chan nuoi gia suc nhai lai chu yéu duoc tao ra tur
qua trinh 1én men thirc dn & da co va phan gia suc,
chiu tac déng cua nhiéu yéu t6 nhu: tudi cua gia sic,
khdi lugng, chét lugng thirc an, hiéu qua tiéu hoa...
(Paustian & cs., 2006). Viéc giam phat thai khi mé
tan tir gia suc nhai lai khong chi gop phan giam khi
nha kinh toan ciu ma con nang cao hiéu qua str dung
thtrc &n (Martin & cs., 2008).

Trong chan nuoi, dac biét 1a chan nuoi gia suc
nhai lai thi viéc Iya chon nhiing cay c6 chan nuoi tot
1a diéu kién tién quyét gop phan nang cao toc do tang
truong va hiéu qua kinh té cia vat nudi. Cay, cay bui
va co 1a ngudn thirc an quan trong dbi véi gia stic nhai
lai ving nhiét doi, dac biét @ moi truong kho han. Gia
stic nhai lai an c6 chat luong tha"ip can bo sung cac chat
dé can bang dinh du?(mg khau phan va dap g day du
cho nhu cau san xuat. Tang nang sudt chin nudi gia
stc nhai lai c6 thé dat duoc bang cach thay ddi thue
in co ban va bd sung protein hop 1y 1a nhimmg yéu t6
anh hudng tich cuc cho can bang dinh dudng trong
khau phan dat ning suat cao (Preston & Leng, 1991).

Str dung thirc an 1én men trong nudi dudng la
mot trong nhitng giai phap tac dong c6 loi nhu ting
kha ning tiéu hoa cac chat dinh dudng, ting hiéu
qua st dung thic an, tang truong kha nang sinh va
lam giam luong vi sinh vat cé hai trong duong ti€u
hoa (Tran & cs., 2013; Tran & cs., 2015). Nghién
ctru cua Inthapanya & cs. (2020) vé anh huong cua
gao 1én men dbi véi viée san xuat khi methane trong
diéu kién trong dng nghiém, thi nghiém dugc so sanh
v6i bd sung hém ruou trong chat nén. Két qua cho
thiy ham luong khi methane giam 21% khi gao 1én
men 1a ngudn cung cap prebiotic va giam 16% khi
bd sung hém rugu. Theo Inthapanya & cs., (2020)
1én men ky khi gao xay voi ndm men trong thoi gian
7 ngay la mot thao tac don gian dé thuc hién trong
diéu kién trang trai.

Diéu nay cho thiy viéc tn dung cac phu phdm
tur trong trot tao ra san pham thurc dn giau dinh dudng
cho gia suc nhai lai 1a viéc 1am thuc sy can thiét nham
(1) Giam thiéu lang phi Va gy 6 nhiém moi tru:ong
cua cac phu pham tur trong trot; (2) Tan dung tt
ngudn nguyén liéu phy phim c6 sén tai dia phuong,
giam gia thanh san xuat (3) Pam bao nhu cau dinh
dudng va tang kha nang san xuat cla gia stic nhai lai.

Trén co s& d6 dé tai “Anh huong ciia bot tim
gao 1én men trong khau phan thirc an c6 16ng tay 1én
sinh khi methane trong di€u kién /n vitro tr dich da
¢6 bo” duogc thuc hién.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu va doi twong nghién ctru

Nghién ctru dugc thyc hién tai khu Thi nghiém
Trung tam Truong Dai hoc An Giang.

Bot tim gao 1én men va co 16ng tay.

Ong tiém 100mL. Binh cach nhiét dung dé giir
am dich da co6 cua bo khi lay s€ dugc trir trong keo
nhua, keo nhua dugc dung trong binh cach nhiét dam
bao nhiét d¢ cua dich da cd khong bi thay do6i dang
ke khi di chuyén veé phong thi nghiém.

Bo thiét bi water-bath va may khudy nuéc.

Dich da ¢ bo duge thu thap tir bo co khoi
luong 300 kg dugc cho an khau phan cd voi va thirc
an hon hop.

2.2. Phwong phap nghién ciru

Thi nghiém dugc bd tri hoan toan ngiu nhién
v6i 4 nghiém thirc va 3 lan lap lai. Cac nghi€m thirc
bao gdm cac murc bo sung bot tam 1én men 0; 5; 10
va 15% (w/w) tinh trén vat chat kho vao chat nén la
co long tay.

2.2.1. Cdc buée tién hanh

Buéc 1: Chudn bi mau thirc an vao cac ong
tiém 100 ml.

Bot tim 1én men thuc hién nhu sau: tim duoc
cho thém nudc voi ty 1€ 1:1, ngdm 3 gio sau d6 xay
min. Nam men dugc tron vao bot theo ty I¢ 1kg tam
kho véi 5g nam men Saccharomyces cerevisiae (1g
tuong duong voi 15 x 10'° CFU). Hon hop dé ¢ nhiét
do phong 5 gio, sau d6 dugc day nap va gitr trong 7
ngay & nhiét d6 phong (27-30°C). (Nguyén, 2022)

Cé 16ng tay dugc thu cit tir bo rudng, rua sach.
Sau khi say kho co 16ng tdy duoc nghién min qua 16
ray 1 mm.

Can 0,5g vat chat khé mau thirc an da co cong
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thire khau phﬁn theo tirng nghiém thirc. Bot co duoc
can theo ty 1€ 100; 95; 90 va 85%, bot tam gao 1én
men can theo ty 1€ men 0; 5; 10 va 15% (w/w) tinh
trén vat chat kho tuong Grng véi cac nghiém thic
BTLMO; BTLMS5; BTLM10 va BTLM15.

Buée 2: Pha dung dich dém

Dung dich dém dugc str dung trong thi nghi¢m
la theo mo ta cia Inthapanya & cs. (2020) (Bang 1).
Biang 1. Lwong héa chit cé trong 1 lit dung dich dém

STT Héa chit Luwong can (g/Lit)
1 NaHCO, 9,80
2 KCl 0,57
3 CaCl, 0,04
4 Na HPO,.12H,0 9,30
5 NaCl 0,47
6 MgSO,.7H,0 0,12
7 Cystein 0,25

Dung dich sau khi pha xong duoc suc khi CO,
cho dén khi chuyén tir duc sang trong sudt. Chung ta
¢6 thé 1am 4m dung dich dém bang cach cho thing
chtra dung dich vao bon u khoang 15 phut, nhiét do
nude trong bon i duge kiém soat ¢ 38°C trude khi
sir dung dé tao diéu kién nhiét do tdt, tranh sdc nhiét
cho vi sinh vt da co.

Buwée 3: Thu thap dich da co

Dich da ¢o dugce thu thip va dugce giit Am trong
binh céch nhiét sau d6 nhanh chéng chuyén 1én phong
thi nghiém. Tai day dich da c6 dugc loc qua vai muslin
vao lo, bom khi CO, roi day kin tao yém khi va t 4m &
nhiét do 38°C trude khi dung de thyc hién thi nghiém.
Dua vao sd lugng don vi thi nghiém va lugng thuc
liéu khi dem u 1a bao nhiéu tir d6 ta ciing tinh dugc
lugng dung dich da co can thi nghi¢m.

Budc 4: Tron dich da co da léy vao dung dich
dém tao hon hop dung dich d€m va dich da co. Ty I¢
tron hon hop 1a 40ml dung dich dém va 10ml dich da
cO. Khuéy déu cho lugng vi sinh vat trong dich da cd
phan bd déu trude khi chia ra timg dng tiém . Suc
khi CO, vao hdn hop. Dung dng dong, dong 25’ml
hon hop dich da cé va dung dich dém cho vao ong
tiém da co san 0,5 g vat chit khé mau thuc an, dung
diia thuy tinh khudy déu cho mau thirc an thdm uét
hoan toan, bom khi CO, vao dé dudi khi oxy truée
gan ong tiém nham ngan khong cho khong khi di vao.

Sap xép tat ca cac Ong tiém c6 mau thirc dn vao
water-bath, nhiét d6 u & 38°C, tién hanh @ va theo
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déi lugng khi sinh ra. Cac 6ng mau duogc dat vao
water-bath cé dung cu khuay nudc muc dich 1a tao
nhiing rung dong dén cac ong tiém giong nhu su co
bop clia da co va tao nhiét d6 dong déu cho tat ca cac
vi tri trong water-bath.

2.2.2. Cac chi tiéu theo doi

Thanh phan héa hoc cua thirc 4n: vat chat kho
(VCK), vat chat hitu co (CHC), Protein thé (Crude
Protein, CP), xo trung tinh (Neutral detergent fiber,
NDF), xo axit (Acid detergent fiber, ADF).

- Téng lugng khi sinh ra & thoi diém 24 gio
(Gas volume)

- Nong do khi (% CH,) ¢ thoi diém 24 gio

- Gia tri pH & thoi diém 24 gio

2.2.3. Céch thu thdp sé liéu

Thanh phan héa hoc cta thirc an: phan tich cac
thanh phan héa hoc gom: VCK, CHC, CP duogc xéc
dinh theo AOAC (2005). Xo NDF va ADF dugc xac
dinh theo Van Soest & cs. (1991). Vit chat khé duogc
xé4c dinh bang cach sdy mau (~1g) ¢ nhiét d6 1050C
trong ti say dén khoi luwong khong do6i, CP dugc xac
dinh bang phuong phap Kjeldahl (N * 6,25).

- Po lwong khi sinh ra trong cac 6ng tiém nhya
v6i dung tich 100 ml.

- Nong d6 khi methane sinh ra dugc do bang
mdy Total Meter CH, SPD203

- Lugng khi mé tan (CH,) sinh ra dugc tinh
bang cach:

pH . (ml) = Nong d6 khi mé tan (%) x luong
khi tong so sinh ra

- pH dugc do truc tiép trong 6ng tiém méu sau khi
thu thap mau khi. pH duoc do bang may do pH dé ban
Model S22-K30019029 (Mettle Todedo-Trung qudc).

- Ham lugng NH,-N duoc xéac dinh bang cach
hap thu qua axit boric va chuan d¢ voi axit sulfuric
0,1N theo phuong phap Kjeldahl (N * 6,25) theo
AOAC (2005).

2.2.4. Xur Iy 56 liéu

S liéu tho thi nghiém dugc xir Iy so b trén
bang tinh Microsoft Excel 2007, sau d6 phan tich
phuong sai (ANOVA) theo mé hinh tuyén tinh tong
quat (General Linear Model) va phan tich hoi quy
bang phan mém Minitab 16.0. Khi sy khac biét gitra
cac nghiém thurc c6 y nghia vé mat thong ké (P<0,05),
thi dung phép thur Tukey muc d y nghia 5% dé tim
su khac biét tirng cdp nghiém thuc.
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3. Két qua va thao luan

3.1. Thanh phén héa hoc ciia thirc &in thi nghiém

Thanh phﬁn héa hoc cua cac thuc li€u dung trong
thi nghi€ém duoc thé hién & Bang 2. K&t qua phan
tich cho thay ham lugng vat chat kho cua cé 1ong
tay l1a 17,86%, két qua nay tuwong duong véi bao cao
cua Nguyén & cs. (2015) 1a 16,65%; va Nguyén &
Nguyén (2008) 13 16,6%.

Ham lugng protein tho cua cd 16ng tay la
11,88%. K&t qua nay tuong tu vdi bao céo cua
Nguyén va Nguyén (2008) 1a 12,9%; Nguyén va cs.
(2015) 1a 11,53%. Ham luong protein tho cua co
Long tay cling c6 két qua tuong duong véi bao cao
ctia Nguyén va Duong (2017) 1a 11,7%; bao céo cua
Nguyén & cs. (2016) 1a 12,5%; két qua cia Nguyén
& cs. (2015) 1a 11,53%.

Bang 2. Thanh phén héa hoc ciia thire li¢u thi nghiém
VCK CP CHC ADF NDF
17,86 11,88 89,82 33,67 61,17

1,75 5,81

Thue liéu

Co long tay
Bot tim lén men 42,86 8,13 91,33

Ghi chii: cdc thanh phan héa hoc tinh trén % vt
chat khé, ngoaqi trir chi tiéu vat chdt khé tinh trén trang
thai co ban.

Bot tim 16n men c¢6 ham lugng VCK 13 42,86%
va CP 12 8,13% (tinh trén VCK). Ham lugng vat chét
kho ctia bot tm 1én men c6 két qua tuong dwong véi
béo céo cuia Nguyén (2022). Diéu nay 1a do bot tAim
duoc 1én men cung cong thuc. V&i mdt cong thic
khac, Nguyen & cs. (2022) cho biét khi 1én men tam,
cac tac gia da su dung ty 1€ nudc 1a 20% va cho ham
luong vat chat kho 1 70,2%.

Bot tAm 18n men c6 ham luong CP 1a 8,13%
tinh trén vat chat kho, cao hon so véi CP cua tAm.
Duéi tac dong ctia nAm men trén chit nén 1a bot tim
da tao diéu kién cho qua trinh 1én men bang cach dé
dang chuyén d6i ham lugng carbohydrate thanh axit
lactic trong khi nAm men hd trg qua trinh 1én men.

Nghién ctru ciia Nguyén (2022) cho thdy thanh
phan hoa hoc ciia gao tim (trudc khi thém men) va
bot tim 1én men (sau 7 ngdy thém men) c6 ham luong
CP va béo tho tang (CP/VCK tir 7,87% 1én 8,19; béo
tho tir 1,85% 18n 2,57%). Panh gia cam quan bot tim
lén men c6 mui thom, c6 mau bot gao. biéu nay cho
thiy bot tim 1én men da cai thién dinh dudng va trang
thai phu hop cho dé an. Thirc an chédn nudi la thanh
phan thiét yéu trong chin nudi va rat nhiéu nghién

ctru khac nhau duge thuc hién nhim cai thién chét
lugng thitc an cho gia suc nhai lai. Phu gia thiic an
chan nuéi c6 anh hudng tich cuc dén toe do tiéu hoa va
dan dén kha nang tang truong tét hon. Nam men phd
bién trong hé thong chan nudi voi kha nang ton tai cao
trong nhiéu diéu kién moi truong va co thé duoc nudi
cdy d& dang (Tripathi & cs., 2008). Theo Danesi &
cs. (2006), trong qua trinh 1én men, nAm men can mot
sd chat dinh dudng (cacbon, nito, khoang vi lugng
va vitamin) dé sinh so6i trong méi trudng 1én men va
viéc thiéu cac chat dinh dudng nay sé& can trd hoat
d6ng ctia ndm men va can trd qua trinh 1én men. Tinh
bot dong vai tro 1a ngudn cacbon cho qua trinh tong
hop té bao nAm men (Fadel & cs., 2013). Lén men 1a
mot qua trinh nang dong, nho do tinh bot va duorng
noi riéng ¢ thé dugc ndm men tao ra cac san pham
nhu axit lactic, axit hitu co, etanol va CO,,. Quan thé
vi sinh vat quyét dinh ca loai va ty 18 cac san phim
1én men duoc tao ra tir cacbohydrat (Prescott & cs.,
1996). Cac chét chuyén hoa 1én men, nhu axit lactic
va vi sinh vat trong thtrc an 1én men c6 thé ngan chin
su gia ting ctia mam bénh bang cach cai thién hé vi
sinh cua duong rudt cua vat nudi. Piéu nay cho thy
rang S. cerevisae dugc st dung dé nang cao tiém
nang dinh dudng cta cac san phim bing cach ting
chat dinh dudng (protein va chit béo). Cac san pham
len men gitp cai thién kha ning san xut gia stc gia
cAm va ning cao thu nhép tir san xuit néng nghiép
(Sukaryana & cs., 2010).

3.2. Anh hwéng ciia bd sung bot tAm 1én men
dén gia tri pH va kha nang sinh khi methane trong
diéu kién In vitro

Quan thé vi sinh vat & da c6 phong phii va phtrc
tap, c6 nhiu chtrc ning tiéu hoa khac nhau, c6 dd man
cam thip ddi v6i cac chét khang dinh dudng trong
thire an, c¢6 kha nang sir dung cac chat khoang vo co
va c6 kha nang tong hop mot sé vitamin. Bén canh
d6 van dé khi methane do chin nudi gia stic nhai lai
gdy ra la van dé rat duoc quan tAm véi co ché da duoc
lam rd. Giam thiéu thai khi methane tir gia suc nhai
lai dat duoc hai muc dich giam khi nha kinh toan cau,
nang cao hidu qué st dung thirc an. C6 nhiéu cach dé
giam thai khi methane tir gia stc nhai lai nhu thay doi
con duodng trao doi chat, thay d6i to hop vi sinh vt
da co hay tac dong dé thay doi sinh 1y tiéu hoa da co
(Martin & cs., 2008). Chién lugc giam CH, & da co
la tim cach giam tao ra hydro, ngan chén va han ché
qua trinh hinh thanh CH,, dwa hydro vao cc san phidm
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trao d6i chat khac hodc tao ra cac bé chira H, khéc.
Chién lugc dinh dudng giam thiéu methane 1a dua
trén co s¢ cac nguyén ly nay (O’Mara & cs., 2008).

‘ Anh huong ciia bd sung bot tim 1én men trong
khau phan 1én gia tri pH, NH,-N va kha nang sinh
khi methane thé hién & Bang 3.

Bing 3. Anh hwéng ciia bo sung bt tim 1én men trong khiu phén Ién gia tri pH, NH,-N
va kha ning sinh khi methane

Nghiém thirc
Chi tiéu P
BTLMO0 BTLM5 BTLM10 BTLM15
pH 6,99° 6,81 6,68° 6,64° 0,057 0,010
NH,-N, mg/lit 150,7 141,7: 124,6> 113,3¢ 5,037 0,003
Téng s6 (ml/500mg VCK) 68,53 66,97 61,67 64,70 1,555 0,062
CH, (%) 17,15 15,64 16,25 14,83° 0,338 0,008
CH, (ml/500mg VCK) 11,75 10,450 10,01% 9,60° 0,150 <0,001

Ghi chu: - Bot tam lén men (BTLM) b6 sung trong khéu phdn voi cac mure 0; 5; 10; 15% tinh trén vat chat khé.
- Trong cing 1 hang, cdc gid tri ¢6 chi s6 a ,b,c,d khdc nhau thi thé sai sé khdc biét c6 ¥ nghia thong ké

o muc 5 %.

Két qua pH cia cac nghiém thirc thi nghiém c6
su khac biét co y nghia thong ké véi cac gia tri 6,99;
6,81; 6,68 va 6,64 tuong ing vdi cdc muc bdt tAm
1én men bd sung trong khau phﬁn 0;5;10 va 15%
tinh trén vat chat kho (P<0,05). Diéu nay thé hién
viéc bo sung bot tim 1én men vao cac nghiém thirc
lam cho hé vi sinh vat da ¢6 1én men nhanh hon, lam
san sinh nhidu axit béo bay hoi hon nén lam pH giam
xubng (Asep & cs,. 2016). Nghién ctru ciia Nguyen
& cs. (2022) cho thdy d6 pH cua da co giam xudng
theo mirc gia ting ctia bd sung bot tim 1én men trong
khau phan cta dé thit, sy khac biét co y nghia théng
ké, pH thap nhit ¢ nghiém thirc bd sung 15% bot
tam 1én men. Bao céo ctia Cai & cs. (2021) cho thay
bd sung ndm men trong khau phan cua dé nong do
axit béo bay hoi téng s6 trong da co, axit axetic va
axit propionic da ting 1én dang ké (P <0,05). Hiéu
qua cua viéc 6n dinh/ting ctia nAm men dbi véi pH
clia gia stic nhai lai c6 thé 1a do sy ting cudng hoat
dong ctia mot s6 vi khuan da co6 chiém uu thé dé tiéu
thu lactate (Qadis & cs., 2004). Theo Dijkstra & cs.
(2011) c4c yéu té chinh anh hudong dén san xudt khi
methane ¢ dong vat nhai lai la pH, axit béo dé bay
hoi, khau phan, tinh trang dinh dudng, loai dong
vat va ap luc moi truong. pH t6i wu dé san xut khi
methane 14 7,0-7,2. Khau phan an c6 anh huéng quan
trong khong chi dén s6 lwong vi khuan methanogen
ma con vé san xuit methane, nhu ca vé sd lugng va
chat luong thirc dn co thé 1am thay d6i mé hinh qua
trinh 1én men da c6 (Kumar & cs., 2009). Diéu nay
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cho thiy pH cta hdn hop van nam trong khoang sinh
1y binh thuong ctia gia stc nhai lai. pH da c6 thich hop
d6i v6i vi sinh vat da c6 1a trung tinh, tir 6,5 dén 7,0.
Su diéu hoa quan thé vi sinh vat trong da co ciing co
tac dong gitp duy tri pH da c6 & mirc 6n dinh. Giir
duoc d6 pH da co on dinh va khong xuéng dudi 6,2
s€ gia tang kha nang phan giai thurc an trong da co,
dac biét 1a thanh ph?m X0 trung tinh va vt chét kho
(Kumar & cs., 2009). Bao céo cua Cai & cs. (2021)
cho thay bd sung ndm men trong khiu phan cia dé
céc enzym phan giai xenluloza trong da c6 va nong
do axit béo bay hoi tong s6 trong da co, axit axetic
va axit propionic da ting 1én dang ké (p <0,05). Hiéu
qua cta viéc 6n dinh/ting cua ndm men ddi véi pH
clia gia stc nhai lai ¢6 thé 1a do sy ting cudng hoat
dong ctia mot s6 vi khuén da co chiém wu thé dé tiéu
thu lactate (Qadis & cs., 2004).

Ham luong NH,-N ¢6 sy khac biét gitra cac
nghiém thirc thi nghiém véi céac gia tri 150,7; 141,7;
124,6 va 113,3 mg/ lit. Nghién ciru ciia Nguyén va
cs., 2022 da d:émh gia nong do NH3—N trong dich
da c6 bo khi bd sung cac mirc bot tam gao 1én men
khac nhau vao khau phan. Két qua cho thay nong
d6 NH,-N dao dong tir 18.5 d,é'n 19.9 mg/100ml &
cac nghiém thuc bo sung bot tam [én men. Sy giam
san xuat amoniac trong da c6 do sy gia ting sir dung
ammoniac cta vi sinh vat, diéu nay xay ra khi quan
thé vi sinh vat ting 1én (E1-Ghani, 2004). Cac dudng
chat chinh trong thirc an nhu tinh bot, protein va lipit
duoc VSV 1én men tai da c¢6 tao thanh cac axit béo
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bay hoi, N-NH,, axit amin, cac axit béo... dugc hép
thu qua thanh da cé. Mat khac VSV da co6 su dung
N-NH, va cac dudng chat khac téng hop nén protein
cho VSV. Do @6, ham lugng NHs-N trong da cé
can duoc duy tri & mirc can bang dé hd tro su phat
trién ctia vi sinh vat va téi vu hoa qua trinh tiéu hoa.
NH:-N qua cao c6 thé gay ling phi protein va anh
hudng dén méi trudng, trong khi NH;-N qua thip s&
gy giam hiéu suat tiéu hoa. Cac bién phap can dbi
khau phan n va bd sung ngudn nito phu hop la can
thiét dé dam bao hé vi sinh vat da co hoat dong t6t
va duy tri hiéu suat dinh dudng cho dong vat (Vi &
cs., 2008). Nong do N-NH, t6i wu cho sy phat trién
cua vi sinh vat da cé dao dong tir 50-250 mg/lit dich
da c6 (McDonald & cs., 2002).

Két qua cho thdy ndng do N- NH va pH cua cac
nghiém thtc thi nghiém sau 24 gio ndm trong khoang
1y tuong cho su hoat dong tdi wu cta vi khuan da co,
gitip tiéu hoa thie an hiéu qua va tong hop protein
ctia vi khuén trong da co.

Téng lugng khi sinh ra sau 24 gio o 1a 68,53;
66,97; 61,67 va 64;70 (ml/500mg VCK) va khong
¢6 su khac biét c6 ¥ nghia thong ké (P>0,05). Ty 1&
khi CH, c6 su khac biét co sy khac bi€t co y nghia
thong ke gilra cac nghiém thirc (P<0,05) vdi cac gia
tri 17,15; 15,64; 16,25 va 14,83% tuong ung vdi cac
muc bd sung 0;5; 10 va 15% bot tdm 1én men tinh
trén VCK.

Tong luong khi CH , sinhra sau 24 gio u voi cac
giatri 11,75; 10,45; 10,01 va 9,60 (ml/500mg VCK)
twong g v6i cac muc bd sung 0;5; 10 va 15% bot
tam 1én men tinh trén VCK. Luorng khi CH, glam do
khi gla tri pH thap s& han ché duoc sy phat trién ciia
vi khuén sinh khi CH o dong thoi tao ra nhiéu axit
propionic hon, day cling la nguyén nhan giam luong
khi CH, trong da c6 (Asep & cs. 2016) Nghién
cu’u cua Inthapanya va cs. (2019) cho thdy khi gao
nép duogc 1én men bang ndm men (Saccharomyces
cerevisiae) & muc 3% vat chét kho duoc bao céo 1a
da lam giam sinh khi mé tan.

Co sy tuong quan gitia ty 1¢ khi CH, va tong
luong khi CH, vé6i cac mire bd sung bot tam 1én men
trong khau phan véoi R? = 0,7002 va R* = 0,9108,
twong ung (Hinh 1 va Hinh 2) Nghién ctru cua
Nguyen & cs. (2023) bao cdo mdi tuong quan glua
cac mirc bo sung bot tim 1én men trong khau phan
dé giai doan sinh truong voi ty 1€ khi CH,/CO, v6i
R2=10,99.
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sau 24 gio'

Theo Johnson & Johnson (1995) ty 1€ thuc an
hdn hop va thtrc dn thé ciing anh hudng dén ti 16
acetate va propionate va giam phat thai khi methane
manh 6-12% (thirc n tho ciia khau phan) xudng con
2-3% khi khau phan véi thirc an hdn hop (>90%)
chiém uu thé. Ché do dinh dudng vdi thirc an hdn
hop cao: thic an tho thip san xudt it khi methane
hon so v&i thire an hdn hop thap va thirc n tho xo
cao. Thém vao do, tim gao co6 85,5% la tinh bot, day
12 ngudn ning lugng chinh cho gia suc va la ngudn
nang luong 1&€n men cho vi sinh vat da co (Koenig
& cs.,2003). Nghién ctru cia Bannink & cs. (2006)
thay thé chat xo thyc vat trong khau phan an bang
tinh bot lam giam do pH da c6 va thay d6i quan thé
vi sinh vat. So véi chit xo, qua trinh 1én men tinh
bot trong da co c6 thé din dén giam san xuét CH4
boi vi trong da ¢6 qué trinh 1én men tinh bdt tao diéu
kién san xuét propionate (Bannink & cs., 2006), tao
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ra mot bé chua hydro thay thé cho qua trinh sinh
methane. M6t sy thay dbi san sinh axit béo bay hoi
tir axetat sang propionate xay ra, din dén san xuét
it hydro hon. Nghién ctru cua Wang & cs. (2009)
cho thiy cac ngudn tinh bot co thé st dung trong
khau phén ciia gia stic nhai lai 1én dén 35% dat két
qua tdi wu cho su phat trién cua vi sinh vat da co va
tang khoi luong.

Bio céo ciia E-Ghani (2004) cho thdy bd sung
ndm men vao khau phan cua gia suc nhai lai lam
gia ting tong lugng axit béo bay hoi. Tang san xuat
axit béo bay hoi c6 lién quan dén hoat dong cua hé¢
vi sinh vat trong da co, diéu nay do nam men taora
cac yéu t6 ting trudng cho su phat trién cua vi sinh
vat dudi dang axit hitu co, vitamin B va cac axit
amin c6 thé kich thich su phat trién va hoat dong
cua vi sinh vat da ¢é. Thém vao do, beta-glucan va
cac hop chat lién quan c6 ngudn gdc tir t& bao ndm
men 1én men cung cip ning lugng mot cach chon
loc cho sy phat trién cua vi khuan tao ra axit béo
bay hoi trong mét qué trinh ma chiing canh tranh
chon loc dé gianh ion véi vi khuén tao ra methane
(Preston & cs., 2021).

Chia khoa dé giam phat thai CH , thanh cong
la tao mot loai thirc an ngon miéng va de tiéu hoa
s& 1én men thanh cac axit béo dé bay hoi propionat
va butyrate, cling v6i viée thiét 1ap hé vi sinh vat da
c6 manh m@ trong diéu kién yém khi (Tony, 2013).

4. Két luan

Céc két qua cho thay nam men séng co vai trd
cai thién hi€u qua su dung thuc an ¢ dong vat nhai
lai. B6 sung bot tim 1én men trong khau phéan co
ban 1a co 1ong tay trong diéu kién in vitro cho thay
khong anh huéng dén tong lugng khi sinh ra nhung
anh huong rd rét dén ty 1¢ khi methane va tong lugng
khi methane sinh ra cao nhat & nghiém thirc khong bd
sung bot tim 1én men va thip nhat & nghiém thirc bd
sung 15% bot tim 1én men tinh trén VCK.

B6 sung bot tim gao 1én men ¢ mirc 15% trong
khau phan cho két qua toi wu nhat lam giam phat thai
khi CH, ra moi ’tru(‘mg va tur d6 gop phan giam tac
dong tiéu cuc dén moi truong.

Céc nghién ctru tiép theo can gia ting muc bd
sung bt tam 1én men trong khau phan va st dung
trén cac chat nén khac nhau.
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