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Effects of alkaline-treated rice straw in bovine diets on in vitro methane production
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ABSTRACT

The objective of this study was to evaluate the effect of alkaline-
treated rice straw, combined with urea and quicklime powder, on
the methane emission reduction in vitro in daily diets at the Center
for Research and Technology Transfer, Nong Lam University, Ho
Chi Minh City, Vietnam. The study was conducted using a single
factor completely randomized design, with rice straw treatment
as the experimental factor, including (1) a control diet currently
applied at the farm containing untreated rice straw (UTRS) and
(2) a treatment diet in which untreated rice straw was replaced
with alkaline-treated rice straw (ATRS). The results showed that
alkaline treatment improved the nutritional values (CP, NDF, ADF,
GE, DE, and ME) of rice straw. The total volume of gases produced
from the control diet was 215.50 mL per incubation bottle at
12 h and 415.00 mL per incubation bottle at 24 h, which were
significantly higher than those from the experimental treatment
(171.33 and 370.83 mL per incubation bottle, respectively) (P <
0.001). The volume of methane produced at 12 and 24 h in the
UTRS (23.70 and 56.02 mL per incubation bottle, respectively)
was significantly higher than that in the ATRS (16.28 and 41.46
mL per incubation bottle, respectively) (P < 0.001). The ratios and
volume of methane produced per g of dry matter of feed at 12 and
24 h were also significantly lower in the ATRS (P < 0.001). In brief,
alkalization of rice straw with urea and quicklime powder in the
daily diets of cattle appears to improve the nutritional value and
digestibility of rice straw, as well as reduce methane emissions
in vitro, contributing to the development of a sustainable cattle
industry in tropical regions.
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1. it Vin Dé

TP. H6 Chi Minh

TOM TAT

Nghién ctu dugc thuc hién nhim danh gid anh hudng ctia rom
lda xt ly kiém (két hop uré va voi séng) trong khiu phan an hing
ngay nuodi bo dén kha ning giam sinh khi mé-tan in vitro tai Trung
tam Nghién ctiu va Chuyén giao Khoa hoc Cong nghé, Truong Dai
hoc Nong Lam TPHCM. Thi nghiém dugc bo tri theo kiéu hoan
toan ngau nhién mot yéu t6 la phuong phap xt ly rom lua, gébm (1)
nghiém thtic d6i ching 1a khdu phan co ban dang dp dung tai trai
c6 rom chua xt ly (PCRKU) va (2) thi nghiém la kh&u phén co
ban tai trai va thay thé rom chua xt ly bang rom @ kiém (TNRU).
Két qua cho thdy rang t kiém da cai thién gid tri dinh dudng (CP,
NDEF, ADE GE, DE va ME) ctia rom lta. Tong thé tich céc loai khi
sinh ra tii 16 PCRKU luc 12 (215,50 mL/binh 1) va 24 gi¢ (415,00
mL/binh 1) cao hon ddng ké so v6i TNRU (tuong ting 171,33 va
370,83 mL/binh 1) (P < 0,001). Thé tich khi mé-tan sinh ra lic 12
va 24 gig ¢ 16 PCRKU (23,70 va 56,02 mL/binh @) cao hon dang
ké so v6i TNRU (16,28 va 41,46 mL/binh 1) (P < 0,001). Ty 1é va
thé tich khi mé-tan sinh ra trén g thuc liéu luc 12 va 24 gio cing
thép hon dang ké 616 TNRU (P < 0,001). Nhin chung, kiém hoa
rom lta trong khdu phan an nu6i bo 1a mét hudng di tiém ning
nham cai thién gia tri dinh dudng va ty 1é tiéu hoa cta rom, ciing
nhu lam giam phat thai khi mé-tan trong chan nuéi bo, gép phan
phat trién chan nudi bén viing & vung nhiét déi.

nha kinh tii nganh chén nuo6i, dac biét 1a khi mé-
tan (CH,) sinh ra tii qud trinh 1én men da c6 cta

Hién nay, van dé thi€u thtic an tho xanh dang
dién ra trdm trong & nhiéu dia phuong tai Viét
Nam, ddc biét la vao mua kho (Nguyen & ctv.,
2021) do muc dich dat trong c6 dang dan bi giam
cung gia cdc nguyén liéu thic an chan nudi ngay
cang tang (Hoai, 2022). Hon nta, phat thai khi

bo, dang la mdi quan tam l6n trong boi canh bién
d6i khi hau toan cau. Theo IPCC (2006), CH, c6
tiém nang gay néng gap 28 lan so véi CO, trong
chu ky 100 ndm, va phan I6n lugng CH, trong
chén nudi bat nguodn tu hoat dong tiéu hoa cta
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bo. Do d6, viéc tim kiém giai phap nhdm giam
thiéu khi mé-tan nhung giai quyét dugc vin dé
thiéu thtic an thdé xanh cing dam bao hiéu qua
dinh dudng la can thiét.

Rom lua la ngudén phu phdm dé6i dao, phd
bién trong khiu phan nudi bo tai Viét Nam, tuy
nhién ham lugng lignin va silica cao lam giam
kha nédng tiéu hda (Nguyen & ctv., 2001; Agbagla-
Dohnani & ctv., 2003). Cac phuong phap xt ly
kiém nhu dung uré, voi song, hoac két hgp da
dugc chiing minh 1a cai thién gia tri st dung,
ty 1¢ tiéu hda clia rom va kha ndng sinh truéng
ctia bo thit (Nguyen & ctv., 2001; Nguyen & ctv.,
2025), dong thoi cing c6 thé anh hudng dén hé
vi sinh vat da cd va san sinh khi CH, (Wanapat
& ctv,, 2009; Nguyen & ctv., 2022). Tuy nhién,
muc do phat thai khi mé-tan tu viéc xt ly rom
laa c6 thé con phu thudc vao cac thuc liéu khic
trong khdu phan nudi bo (Inthapanya & Preston,
2014) va nhiéu yéu t6 khdc. Vi vay, cac nghién
cliu xt ly rom laa trong khiu phan an dén kha
nang gidm sinh khi mé-tan in vitro tai cac trai
bo & Viét Nam v6i khdu phan an co ban dang
ap dung tai trai la rdt can thiét d€ c6 thém co s&
d liéu cho nhiing gidi phap tan dung phu phdm
nong nghiép hiéu qua va bén viing tai Viét Nam.

Do d6, muc tiéu cta nghién ciu nham danh
gia anh hudng ctia rom lta xt ly kiém bang uré
két hgp voi s6ng trong khiu phan an hang ngay
dén kha nang giam sinh khi mé-tan in vitro dé

g6op phén khang dinh tiém ning 4p dung gidi
phdp xu ly rom dé€ ning cao hiéu qua st dung
thiic dn tii nhiing nguén phu phidm dia phuong
trong chan nudi bo, gép phan phat trién chan
nudi bén viing va than thién méi trudng.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tii thang 3 dén 5
nam 2024 tai Trung tdm Nghién ctiu va Chuyén
giao Khoa hoc Cong nghé, Truong Pai Hoc
Nong Lam, TP. H6 Chi Minh.

2.2. Phuong phap nghién ctu
2.2.1. Bo tri thi nghiém

Thi nghiém dugc b6 tri theo kiéu hoan toan
ngau nhién mot yéu t6 la phuong phap xt Iy rom
lda, gom nghiém thic d6i chiing la khdu phan
co ban dang ap dung tai trai c6 rom chua xu ly
(PCRKU) va nghiém thtc thi nghiém la 13 khdu
phan co ban dang ap dung tai trai va thay thé rom
chua xt ly bang rom u kiém (TNRU) (Bang 1).
Khau phén co ban st dung thuc té tai trai trong
thi nghiém nay bao gém 24% bui malt, 38% ba
dau nanh va 0,2% premix vitamin-khodng két
hop 37,8% rom lua (Nguyen & ctv., 2025). Moi
nghiém thtc dugc lap lai 6 lan, tuong ting véi 6
binh G khac nhau cho 6 mau thic dn khéc nhau

tit moi nghiém thc.

Bang 1. So do b tri thi nghiém danh gia xt ly rom laa 1én phat thai khi in vitro

Nghiém thtic Xt ly rom S6 1an ldp lai (n)
baéi chiing Khong 6
Thi nghiém U kiém 6

2.2.2. Phuong phdp 4 kiém

Lay 20 g uré va 20 g voi bot dang voi
song (ham lugng CaO > 65%) cho vao thung

chtia 1 L nudc, khudy déu va tudi 1én 1 kg
rom lta, va cho vao bao nylon, nén chit, cot
kin va u trong 7 ngay, sau do 14y rom da a dé
tién hanh thi nghiém.
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2.2.3. Quy trinh phan tich khi in vitro

Quy trinh do khi mé-tan bdng hé thong 1én
men in vitro theo quy trinh chuén da dugc miéu
ta chi ti€t trong cong bé gan day cua Inthapanya
& ctv. (2011). Qu4 trinh chudn bi mau va thuc
hién 1én men in vitro tuan thi nghiém ngdt diéu
kién yém khi, nhiét d6 6n dinh 38°C va thai gian
u kéo dai 24 gi®, nham mo phong quaé trinh lén
men trong da co.

Dich da c6 dé dugc ldy tii 16 m& ngay sau khi
dé dugc giét md. Trong nghién ctiu nay, dich da
cd dé dugc st dung thay cho dich da cé bo do
diéu kién thuc té tai 106 m6 thuin lgi hon cho viéc
thu dich da c6 dé tai thoi diém thuc hién nghién
ctiu nay, dong thoi hé vi sinh véat da co cua dé
¢6 nhiéu diém tuong dong véi bo nén van dam

bao tinh khoa hoc ctia thi nghiém in vitro. Dich
trong da cd dugc loc truc tiép qua 2 16p vai dé
loai bo lugng thiic an con sét lai, dich loc dugc
chtta trong binh gitt nhiét d€ gitt 4m (binh thuy),
sau d6 chuyén nhanh dén phong thi nghiém ctia
Trung tam Nghién ctiu va Chuyén giao Khoa
hoc Cong nghé¢, Truong Dai Hoc Nong Lam, TP.
Ho6 Chi Minh dé tron. Tong 12 g vat chat kho
co chit dugc tron véi 0,24 L dich loc da co va
0,96 L dung dich buffer (Bang 2). Hén hgp nay
dugc chta trong binh 1én men dung tich 2 L,
dugc bom day thém bang CO, d€ tao moi truong
yém khi va u trong bé & 38°C trong 24 gis. Moi
nghiém thuc dugc lap lai 6 1an, tuong tng véi 6
binh 0 khac nhau cho 6 mau thtic én khac nhau
tt moi nghiém thiic.

Bang 2. Thanh phan c6 trong dung dich buffer dung trong thi nghiém!’

Lugng  CaCl, NaHPO,12HO NaCl ClI MgSO,7H,O NaHCO, Cysteine
g/lit 0,04 9,30 0,47 0,57 0,12 9,80 0,25
"Tilley & Terry (1963).

2.3. Cac chi tiéu danh gia

Thanh phéan hoéa hoc va gid tri dinh dudng
ctia cac loai thic dn trong khiu phan: Tién hanh
thu thip cdc mau thic an ctia khiu phén an tai
trai theo tiéu chudn TCVN 13052:2021 (VS,
2021) gébm rom laa kho, rom 0 kiém, ba nanh
va bui malt. T4t cd cac mau dugc phén tich vt
chat kho (VCK), dam tho (CP) va xo tho (CF)
theo AOAC (1990; 2005); xo trung tinh (NDF)
va x0 axit (ADF) dugc phan tich theo Soest & ctv
(1991); béo tho (EE), nang lugng tho (GE), ndng
lugng tiéu hoa (DE) va nang lugng trao d6i (ME)
dugc tinh toan theo cong thtic do Sauvant & ctv.
(2004) dé xuat.

Tong thé tich cac khi sinh ra: Pugc do truc
tiép bang su di chuyén clia muc nudc trong binh

thu khi da dugc chia vach 50 mL sau 12 va 24 gio
1én men in vitro.

Noéng d6 khi mé-tan (CH,): Dugc do bing
may do chuyén dung Crowncon-Triple Plus tai
cac thoi diém sau 12 va 24 gio 1én men in vitro.

Thé tich khi CH, (mL) = Téng lugng khi sinh
rax Néng d6 khi CH, / 100.

Thé tich khi CH,/g thuc liéu 0 (mL/g) = Thé
tich khi CH, (mL) / S6 g mau thi nghiém.

2.4. Xii 1y 56 liéu

S6 liéu dugc thu thip va xi ly so bd biang
phan mém Microsoft Excel 2016 va sau do, dugc
xt ly thong ké bing phan mém Minitab 16.2.0
(Minitab Inc., State College, Pennsylvania, PA,
USA) theo bé tri thi nghiém hoan toan ngau
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nhién 1 yéu t6. Cac gia tri dinh lugng dugc duge
trinh bay dudi dang x + SD va so sénh bing
phuong phdp phan tich phuong sai theo trac

nghiém Turkey. Su khac biét c6 y nghia ctia yéu
t6 nghién ctiu khi P < 0,05.

7

3. Két Qua va Thao Luén

3.1. Thanh phan héa hoc va gia trj dinh dudng

Hinh 1. So sanh mau sac rom lta kho khong G (trai) va rom lda sau khi @ kiém 7 ngay (phai).

Rom laa kho ¢6 ty 1¢ VCK rit cao (91,06%),
nhung lai chita lugng CP rat thap (3,61%) va ham
lugng NDF cao dat 73,11% va ADF la 49,67%
(Bang 3). Pay la nhiing yéu t6 han ché khién
rom kho kho tiéu hda va co gia tri dinh dudng
thép trong khiu phan bo (Aquino va ctv., 2020).
Sau khi dugc xt ly bang phuong phap u kiém,
rom lda da cai thién ddng ké vé chat lugng dinh
dudng khi ham lugng CP ting lén, cung NDF
va ADF giam xudng. Quan sat thuc té ciing cho
thdy rom sau 0 c6 mau vang sam va mém hon so
v6i rom kho ban dau (Hinh 1). Su thay d6i nay
chiing t6 qua trinh xti ly da pha vé mdt phan cau
trac lignocellulose, yéu t6 chinh gay can tré tiéu
hoa, tii d6 lam giam lugng xo khong tiéu hoa va
nang cao kha ning tiép can cta vi sinh vat da
cd t6i cac thanh phan hiiu dung trong thuc vat
(Aquino & ctv., 2020). So véi cac phuong phap
xu ly khdac nhu xt ly nhiét hodc NHj, viéc két
hop uré va voi séng viia cai thién gia tri dinh
dudng viia cung cdp ngudn nita dé tiéu cho vi

sinh vat da co, tao diéu kién cho nhém vi khuin
sinh propionat phdt trién; tit do, gidam lugng
hydro di vao con dudng sinh CH, (Wanapat &
ctv,, 2009; Nguyen & ctv., 2022). Két qua nay phu
hop véi nhiing két qua nghién ctu trudce day cho
xti ly rom béng kiém 13 mot trong nhiing bién
phdp hiéu qua dé nang cao gia tri st dung rom
(Sarnklong & ctv., 2010; Nguyen & ctv., 2025).
Hon nta, két qua nghién ctu nay cling da chi
ra rang viéc u kiém rom véi viéc uré két hgp voi
song (CaO) thi khong chi cai thién thanh phan
héa hoc ma céc gid tri ning lugng (GE, DE va
ME) ctia rom kho déu dugc cai thién hon.

Ngoai rom, hai loai thiic dn khac trong khiu
phéan thudc nhém thiic én tinh la ba ddu nanh
va bui malt dugc sti dung nhdm can dé6i dinh
dudng va ty 1é ning lugng-dam trong khiu phén.
Ba dau nanh c6 ham lugng CP cao dat 20,70%
VCK va néing lugng trao d6i (ME) tuong déi cao
dat 13,90 MJ/kg VCK; con bui malt cing cung
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cdp lugng dam kha cao dat 12,23% VCK va gia
tri ME tuong doi cao dat 11,2 MJ/kg VCK. Viéc
két hgp rom lua da xt ly v6i cac nguén dam nay
trong khau phan TMR khong chi nang cao gia tri

dinh duéng ma con gép phén 6n dinh qua trinh
lén men da co, cai thién hiéu qua st dung thic
an, kha nédng tiéu hoa va lugng VCK tiéu thu &
bo (Nguyen & ctv., 2025).

Bang 3. Bang thanh phén dinh dudng thuc liéu trong khdu phan

Gia tri dinh dudng Rom lua kho Rom u kiém Ba nanh Bui malt
VCK (%) 91,06 92,06 40,04 91,66
CP (% VCK) 3,61 7,79 20,70 12,23
CF (% VCK) 33,10 32,20 4,83 12,32
NDF (% VCK) 73,11 63,50 33,96 70,86
ADF (% VCK) 49,67 42,17 25,07 29,14
EE (% VCK) 1,38 1,25 1,64 1,48
GE (M]J/kg VCK) 14,90 15,60 16,80 17,20
DE (M]/kg VCK) 7,00 8,80 16,90 13,60
ME (M]/kg VCK) 5,74 7,20 13,90 11,20

Ghi chii: VCK, vat chdt khé; CB, dam thé; CE xd thé; NDE xo trung tinh; ADF, x0 axit; EE, béo tho; GE, ndng
lugng thé; DE, ndng lugng tiéu héa; ME, nang lugng trao doi.

3.2. Anh huéng ctia rom @ kiém 1én giam thai mé-tan in vitro

Bang 4. Tong thé tich (mL/binh @) cac loai khi

” ) n Tong thé tich khi sinh ralic  Téng thé tich khi sinh ra luc
Nghiém thtic £ 1 x - N - N
(mau thic dn) 12 gi6 (mL/binh 1) 24 gio (mL/binh u)
béi chiing 6 215,50 + 8,34 415,00* £ 19,75
Thi nghiém 6 171,33° £ 6,53 370,83 + 18,82
p < 0,001 < 0,001

Cdc chit cdi khdc nhau 6 moi ¢t chi sy khdc biét ¢6 y nghia (P < 0,001).

Tong thé tich cac loai khi sinh ra sau 12 va 24
gio lén men in vitro c6 su khac biét ro rét gitia
nghiém thtic déi chiing v6i rom lua chua qua xu
ly va thi nghiém véi rom lta da G kiém (P < 0,001;
Bang 4). Cu thé, khéu phan an chita rom khong
xt ly da sinh ra lugng khi trung binh la 215,50
mL/binh @ ltic 12 gio u va cao hon dang ké so véi
nghiém thtc thi nghiém véi 171,33 mL/binh a
(P <0,001). Sau 24 gi¢ 1én men, tong thé tich khi
6 DCRKU (415,00 mL/binh 0) va cao hon so véi
TNRU (370,83 mL/binh @) (P < 0,001).

Két qua nay cho thay ring viéc xt ly rom 1
kiém bédng uré va voi song da lam giam dang ké
toc do sinh khi trong giai tii 0 dén 24 gi6. Nhu
vay, tac dung chinh cua xt ly kiém la giup 6n
dinh hé vi sinh vat va giam cuong do sinh khi
meé-tan, vi qua trinh 0 kiém gitp phd v cau tric
lignocellulose trong rom, tii d6 lam giam ham
lugng xo khong tiéu héa (nhu NDF va ADF), cai
thién kha nang phan giai chat hiiu co, cing dong
thoi giam téc do 1én men va lam cham qua trinh
sinh khi mé-tan (Sarnklong & ctv., 2010).
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Bang 5. Thé tich, phan tram va thé tich khi mé-tan sinh ra trén g thuc liéu

Su san sinh khi mé-tan trong h¢ thong 1én men in vitro

Nghiém n
. x The tich trén o thuc lié
thic (mau) Ty 1¢ (%) Thé tich (mL/binh &) Etichtréngt }Ic iéu
(mL/g VCK 1)
Thoi diém 12 gio 24 gio 12 gis 24 gio 12 gis 24 gio

béiching 6
Thi nghiém 6

11,00* + 0,63 13,50* + 0,84 23,70 + 1,55 56,02° + 4,22 1,98*+ 0,13 4,67* + 0,35
9,50°+ 0,83 11,17°+ 0,41 16,28+ 1,57 41,46° + 3,48 1,36" + 0,13 3,46° + 0,29

p < 0,001 < 0,001

< 0,001

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

Cdc chii cdi khdc nhau & méi cot chi sy khdc biét ¢6 ¥ nghia (P < 0,001).VCK: vt chdt kho.

Ty 1¢é khi mé-tan sinh ra lic 12 va 24 gio sau
khi @ ¢ 16 doéi chling dung rom lta chua qua xt
ly lan lugt la 11,00 va 13,50%, cao hon dang ké so
v6i 16 thi nghiém dung rom lua da kiém hoa lan
lugt 9,50 va 11,17% (P < 0,001; Bang 5). Ttong
ty, thé tich khi mé-tan sinh ra lac 12 va 24 gio
sau khi t §16 d6i chiing lan lugt la 23,70 va 56,02
mL/binh @, cao hon déng ké so v6i 16 thi nghiém
1an lugt 16,28 va 41,46 mL/binh @ (P < 0,001).
Thé tich khi mé-tan sinh ra trén g thuc liéu lac
12 va 24 gio (1,98 va 4,67 mL/g VCK @) cling cao
hon dang ké so véi 16 thi nghiém (1,36 va 3,46
mL/g VCK 1) (P < 0,001). Két qua nay cho thay
rang xt ly rom bang uré két hgp voi sdng co tac
dung goép phan giam dang ké khi mé-tan sinh ra,
c6 thé tlt viéc cdu tric va thanh phén cta rom
bi thay ddi theo hudng c6 1gi cho hé vi sinh vat
da co, gitp vi khudn da c6 dé bam vao, 1én men,
tiéu héa hon, hodc cai thién cin bang vi sinh da
cd theo hudng tao ra nhiéu axit propionic hon
(dt lugng nito va pH phu hgp thi nhém vi sinh
vat tiéu hoda tét hon tao ra nhiéu acid propionic
hon) (Nguyen & ctv., 2001; Polyorach & ctv,
2018). Bashar & ctv. (2024) ciing cho thdy rang
nguyén liéu thic dn ti cdc ngudn thic dn phd
bién & ving nhiét déi c6 kha nang tiéu hda cao
hon thi c6 kha ning gidm phat thdi CH, trong
viéc xay dung khiu phan an cho bo, gop phan

cai thién nang suit dong thaoi giam tac dong cta

chan nuoi dén moi truong.

Tu dé cho thdy viéc st dung rom 0 kiém
trong khdu phan an moéi ngay nuoi bo da co thé
cai thién gia tri dinh dudng ctia rom laa, goép
phén giam phat thai tong cac loai khi va khi mé-
tan sinh ra. Ddc biét, gop phan khing dinh tiém
nang 4p dung giai phap xt ly rom d€ khac phuc
thuc trang thiéu thic dn tho xanh dang dién ra
6 nhiéu noi tai Viét Nam (Nguyen & ctv., 2021)
trong chién lugc giam phat thai khi nha kinh va
nang cao hiéu qua st dung thtic an ti nhiing
ngudn phu phdm dia phuong trong chin nuoi
bo (Nguyen & ctv,, 2022; Nguyen & ctv., 2025),
g6p phén phat trién chan nu6i bén viing va than
thién moi trudng.

4. Két Luan

Trong diéu kién thi nghiém in vitro, ap dung
u kiém rom trong khéu phén dn hing ngay cta
bo da c6 thé cai thién gia tri dinh dudng ctia rom
laa, gép phén gidm phat thai téng cac loai khi
va khi mé-tan sinh ra. Ddc biét, gop phdn khing
dinh tiém néing 4p dung giai phap xu ly rom dé
khac phuc thuc trang thiéu thic an tho xanh
dang dién ra ¢ nhiéu 6 Viét Nam trong chién lugc
giam phat thai khi nha kinh va ndng cao hiéu qua
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st dung thtic dn ti nhiing nguén phu phim dia
phuong trong chin nu6i bo, gép phan phat trién
chdn nuoi bén viing va than thién moi trudng.

Loi Cam Doan

Nhom tac gia cam doan bai bdo chua dugc
cong b trong bat ky an ban nao va khong c6 bat
ky méu thuan nao gitia cac tac gia.

Loi Cam On

Nhoém tac gid chan thanh cdm on sy ho trg tu
du an AgriFoSe2030, SLU Global, Thuy Dién va
Trung tdm Nghién ctiu va Chuyén giao Khoa hoc
Cong nghé, Truong Pai hoc Nong Lam TPHCM.
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