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Tom TAT

uc tiéu cta nghién cttu nay nham danh gid anh hudng cta cdc muc biochar két hgp véi uré téi tiéu

héa da cd va lugng khi methane thai ra trong diéu kién in vitro. B sung biochar & mtic 0,5%; 1%;
5% két hgp voi uré 2% da lam téng tiém nang sinh khi, kha nang tiéu hoa chat hitu co, cac axit béo mach
ngdn, gia tri nang lugng trao d6i va lam gidm lugng khi methane so v6i d6i chiing. Cé su khéc nhau gitia
mtic b6 sung biochar 5% so v6i mtic 0,5% va 1% vé ty 1é tiéu hoa chat hiiu co, gia tri ning lugng trao doi,
céc axit béo mach ngin. Tuy nhién, khong c6 su khéc nhau gitta hai mitc biochar 0,5% va 1%.

Kh&u phin bs sung biochar 1% x uré 2% 1a mic thich hgp nhit, vita ddm bao ty 1¢ tiéu héa chat hitu co
(49,61%) viia lam giam lugng khi methane gay 6 nhiém moi trudng (gidm 17,31%).

T khéa: Biochar, uré, methane, da cé, invitro

1. Dat van dé

Hang nam san xudt chan nudi, cht yéu la
chan nuoi gia suc nhai lai, tao ra khoang 86
triéu tdn khi methane (CH,), déng gop t6i
18% t6ng lugng khi thai nha kinh [5]. Khi
methane chu yéu dugc sinh ra trong qua
trinh phan giai va tiéu hoa thtic dn trong da
co. Methane dugc tao ra nhu mot phu phdm
clia qua trinh tiéu héa va lam mat tii 2% dén
12% nang lugng tho ctia khdu phan [4]. Do
vay, viéc gidm lugng methane sn sinh trong
da co6 khong chi lam giam thiéu khi thai gay
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6 nhiém moi truéng ma con gop phin lam
tang nang sudt vat nuoi.

bé giam thiéu khi methane trong da co
da co rat nhiéu giai phap dugc dua ra, dac
biét la cac giai phap vé dinh dudng. Biochar
va uré dugc phéi tron vao khau phén én cua
gia sic nhu 1a ngudn thiic an bé sung da cai
thién kha nang thu nhén thiic an va ty 1é tiéu
héa cling nhu ndng suét vat nuoi [1]. Viéc st
dung biochar va uré trong khdu phan én cé
kha nang lam gidm phat thdi methane ti da
co [6].
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Do véy, nghién ctiu nay dugc thuc hién
nham xac dinh d4y da hon anh hudng ctua
cac muc biochar két hgp véi uré dén tiéu hda
da cd va lugng methane thai ra trong diéu
kién in vitro.

2.D6i tuong, ndi dung, phuong
phap nghién cttu
2.1. Doi tugng, dia di€ém nghién ciu
» D4i tugng nghién ctiu: Biochar (than
cui), uré.
= Vit liéu nghién ctu
« Dong vat thi nghiém: 02 bo Lai Sind (24
thang tudi) mé 16 do cd gan canula.
« Hoa chat va cac dung cu dé€ san xuét khi
gas (gas production).

» Dia diém nghién ctu: Trung tdim Thuc
nghiém va Bao ton vat nuoi, Vién Chan nudi.

2.2. N¢i dung nghién ctiu

Anh huéng ctia cic miic biochar két hop
v6i uré bé sung vao khdu phin co s¢ dén
hoat dong sinh khi, ty 1¢ tiéu hoa trong diéu
kién in vitro va lugng khi methane san sinh
trong diéu kién in vitro.

2.3. Phuong phap nghién ciiu

2.3.1. B0 tri thi nghiém

Thi nghiém dugc thiét ké hoan toan ngau
nhién gom 1 mau d6i chliing va 3 mau thi
nghiém. Trong d6 biochar b6 sung & 3 mtic

BANG 1. S0 d6 b4 tri thi nghiém

Nghiém thuc Ky hiéu Lap lai
Biochar (0,5%) Biochar 0,5% 3
xUre(2%) xUr€2% .
Biochar (1%) x Uré
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0,5%; 1% va 5% két hgp véi uré 2% tinh theo
% vat chat kho cta khiu phan.

Khéu phan dn co s¢ dugc xay dung theo
dang hon hgp hoan chinh, c6 mét d¢ dinh
dudng dap tng nhu cdu cho bo sinh trudng
theo tiéu chudn NRC (1996) (10-11 MJ ME/
kgVCK va 12-14% protein thd) tu phéi tron.

BANG 2. Thanh phén va ty 1¢ ciia khiu phén co s&

Nguyén liéu Ty 1é (% VCK)

1.Cd voi 89

2. Bot san 1,8

3. Dau tuong 39

4. Cam ngo 2,5

5. Cam gao 2,8
Téng 100
VCK 25,2
Protein tho 13

ME 10,3 (MJ/kg)

2.3.2. Thi nghiém in vitro gas production

Phuong phap thi nghiém in vitro gas
production dugc tién hanh theo phuong
phap cta Menke va Steingass (1988). Cac
mau dugc phan tich tai phong Phan tich thic
dn va san phdm chédn nudi, Vién Chéan nudi.

2.3.3. Cdc chi tiéu theo doi va phuong
phdp xdc dinh

» T6ng lugng khi sinh ra tai cdc thoi diém:
0; 3; 6; 12; 24; 48; 72 va 96 gid sau khi t dugc
ghi chép d€ xac dinh dong thai lén men cua
tiing loai thtic dn thi nghiém.

» Dong thdi 1én men ctia cac mau thic an:

Phuong trinh c6 dang nhu sau:

Y=a+b(-e%

Trong do:

« Y: 12 thé tich khi sinh ra & thoi diém t (ml).

o a: la lugng khi sinh ra tit cac chat dé hoa
tan & tai thoi diém ban dau khi 4 mau (ml).

o b: la lugng khi sinh ra tu cac chit hiiu co
kho hoa tan trong suét qua trinh t (ml).
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« a+b: 1a t6ng lugng khi sinh ra ciia mau thic
an dem U hay tiém nang sinh khi cua thtc
an (ml).

o c: 1a toc to sinh khi (%/gio).

o t: 12 thoi gian 0 mau thic an thi nghiém

(gio).

» Gia tri nang lugng trao d6i (ME)

ME (MJ/kg VCK) = 2,20 + 0,136 x GP_ +
0,057 x CP +0,0029 x CP?

+ GP,, (ml) la thé tich khi trong xylanh chia

mau tai thoi diém 24 gio sau .

o CP (%) 1a ty 1¢ protein tho ctia khdu phén.

» Ham lugng axit béo mach ngan (SCFA):

SCFA (mmol/200gVCK) = 0,0239 x GP,,
-0,0601

» Udc tinh ty 1¢ tiéu héa chit hiu co
(OMD)

OMD = 14,88+0,889 x GP_ + 0,45 x CP +
0,0651 x Ash

 CP (%) la ty 1¢ protein tho ctia kh&u phén.

o Ash (%) la ty 1¢ khoang ctia khdu phan.

= Xdc dinh lugng khi CH,: Tong lugng
khi sinh ra trong mdi xylanh sau khi u
mau 96 gid dugc phan tich bing phuong
phép do sic ky khi dé xac dinh lugng khi
methane ¢ trong hén hgp khi bing may
Gas Chromatography (GC).

2.3.4. Phan tich va xii ly s0 liéu

S6 liéu thu thap dugc xt ly so bo trén
phan mém NEWAY cta Chen (1996), sau

d6 dugc tién hanh xt ly thong ké bang phan
mém Minitab 16.0.

3. Két qua

3.1. Hoat dong sinh khi in vitro cua cac
mau thic an

3.1.1. Lugng khi sinh ra cia cdc khdu
phdn bé sung biochar va uré

O thoi diém 3h - 9h sau @ ¢6 su sai khéc
thong ké vé lugng khi sinh ra gitia mau b6
sung so v6i mau déi ching (P<0,05). Tuy
nhién, khong c6 su khac nhau gitia cac mtc
b6 sung biochar va uré. Lugng khi sinh ra
16n nhét 1a & mau b6 sung biochar 0,5% x
uré 2%.

O thoi diém 12h sau 1, c6 sy sai khéc gitia
muic bd sung biochar 5% so v6i mic biochar
1% va 0,5% (P<0,05). Lugng khi dat 16n nhat &
muic biochar 0,5% x uré 2% (16,9 ml).

O thoi diém 48h, lugng khi sinh ra nhiéu
nhét la & muc biochar 0,5% x uré 2% (48,4
ml). O thoi diém 96h, lugng khi 16n nhét la
& muic biochar 1% x uré 2% (59,2 ml). Cé su
khac nhau vé lugng khi sinh ra gitia cic mau
bd sung so v&i d6i chiing, nhung khong co6
su sai khdc gitia cdc muc biochar b6 sung.

B6 sung biochar két hgp véi uré da lam
tang kha nang sinh khi. Diéu nay cho thay
viéc b6 sung biochar va uré c6 anh hudng
tot t6i hoat dong 1én men phén giai thic an.

BANG 3. Lugng khi sinh ra ciia khiu phan bg sung biochar va uré (ml)

Thoi gian 0 mau

Maiu (n=3)

3h 6h 9h 12h 24h 48h 72h 96h

pC 3204029  68°+0,17 107°+0,15 14,5°+0,38 26,3°+0,78 353"+ 0,68 384°% 0,89 40,4°+ 0,94
Biochar 0,5% 5,3'+0,37 9,3+0,35 13,1°+0,46 16,9°%0,58 32,3°%0,72 48,4°% 0,47 55,6°% 0,29 589°+ 0,73
x Uré 2% - - - - - - -
Biochar 1%  5,0°% 0,23 9,0°% 0,67 13,3'%£023 16,6°+ 0,42 32,0'+0,54 48,1°+0,59 552°% 0,68 59,2°% 0,79
x Uré 2%

Biochar 5%  5,1°% 0,18 8,6°+0,19 12,1°+028 15,6®+ 0,20 29,5+ 0,43 456°+ 0,88 52,6°%0,94 58,1°+ 1,23
x Uré 2%

Ghi chii: Cdc gid tri trung binh trong cung mot cot doc vdi cdc chii cdi khdc nhau la khdc nhau c6 y nghia thong ké (P<0,05)
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3.1.2. Dong thdi sinh khi ciia cdc khdu
phdn bé sung biochar va uré

Viéc danh gia tiém nang sinh khi cho phép
du doan kha nang lén men phén giai cac loai
thiic an thi nghiém trong da cé. Thiic an c6
tiém nang sinh khi cao trong thi nghiém in
vitro sé c6 kha ning lén men, phéan giai tot &
diéu kién in vivo.

Gid tri (a) Am & tit ca cic khiu phin cho
thdy déy la thoi ky ma vi khuidn khong co6
su hoat dong trong mau thic dn. Lugng khi
tu gluxit dé hoa tan (a) ting dén ti -1,4 ml
dén -0,5 ml. Co sy sai khac gitia muc bd
sung biochar 5% véi mtc biochar 0,5% va
biochar 1% (Bang 4).

Lugng khi sinh ra tu cac chat kho hoa tan
(b) (cac chat x0) ciing c6 sy sai khac gitia
mau bo sung so v6i mau doi chiing (P<0,05).
San lugng khi (b) thu dugc nhiéu nhat la &
khiu phéin biochar 1% x uré 2% tuong tng
64,6 ml.

B4 sung biochar két hgp véi uré da lam
ting ddng ké tiém nédng sinh khi cua cac

mau théc an (|a]+b) va c6 ¥ nghia théng
ké (P<0,05). Tiém nang sinh khi dat cao
nhdt 6 mic bd sung biochar 1% x uré 2%
la 66,0 ml. Thap nhat la & muc biochar
5% x uré 2% (64,3 ml). Nhu vay bs sung
biochar va uré vao khéu phan c6 kha
ning 1én men, phan giai t6t trong moi
trudng da co.

3.2. Anh huéng ctia cic mitc biochar
két hgp v6i uré dén ty 1é tiéu héa trong
diéu kién in vitro

Qua s06 liéu bang 5, c6 thé thiy: B6 sung
biochar 0,5% va 1% cho ty 1¢ tiéu hoa chat
htiu co, ning lugng trao ddi va axit béo
mach ngén cao hon han so véi d6i chiing,
nhung & muc biochar 5% thi khong sai khac
10 rét.

Leng et al. (2012) [2] cho thay khong c6 su
khac biét vé ty 1é tiéu hoa gitia cac mtic 0,5%;
1% biochar két hgp véi uré. Tuy nhién, khi
bd sung biochar & cac mtic 1% dén 5% vao
khéu phan thi ty [¢ tiéu hoa tang ty 1é thuin
v6i muc bs sung.

BANG 4. POng thai sinh khi ctia khiu phéin b sung biochar va uré

Céc tham s8 udc tinh

Mau (n=3)
a (ml) b (ml) |a]+b (ml) ¢ (%/h) L (h)
bC 2,8°+0,13 43,6°+ 0,97 46,4° £ 1,06 0,043 3,41 0,16
‘Biochar 0,5% x Uré 2% -1,4%+ 0,41 64,27+ 0,36 65,6+ 0,67 0,030 2,5°+ 0,57
‘Biochar 1% x Uré 2% 1,4+ 0,24 64,6+ 0,88 66,0°+ 1,03 0,029 24°+0,78
‘Biochar 5% x Uré 2% 0,5+ 0,69 63,8+ 1,48 64,3 + 1,80 0,026° 230+132

Ghi chi: Cdc gid tri trung binh trong ciing mot cit doc vdi cdc chii cdi khdc nhau la khdc nhau c6 y nghia thong ké ( P<0,05); a = Sdn ligng
khi tir cdc chdt dé hoa tan (ml); |a|+b: Tiém ndng sinh khi (ml); b = Sdn lugng khi tir cdc chdt khé hoa tan (ml); ¢ = Toc d¢ sinh khi (%/h);

L = Thdi gian tir liic 41 dén lic bat ddu sdn sinh khi (h)

BANG 5. Ty 1¢ tiéu hoa chit hitu co (OMD), ning lugng trao ddi (ME), axit béo mach ngin (SCFA)

Maiu (n=3) OMD (%) ME (M)/kgVCK) SCFA (mmol/200gVCK)
PC 44,71°+ 0,71 057°+0,019
Biochar 0,5% x Uré 2% 49,94+ 0,65 071°£0,017
Biochar 1% x Uré 2% 4961°4049 7724007 0,70°+0,013
Biochar 5% x Uré 2% 47,15+ 0,38 7,32+ 0,05 0,65+ 0,010

Ghi chii: Cdc gid tri trung binh trong ciing mot cot doc véi cdc chit cdi khdc nhau la khdc nhau cé y nghia thong ké ( P<0,05)
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3.3. Anh huéng ctia cac mitic biochar
két hop véi uré dén lugng khi methane
san sinh trong diéu kién in vitro

B6 sung biochar & cac mtc 0,5%; 1% va
5% déu c6 tac dung lam giam lugng khi
methane san sinh ra thé hién & sy khéc nhau
16 rét vé nong do khi CH, gitia mau bs sung
biochar va uré so v6i mau déi chiing. Mau
bé sung biochar 5% x uré 2% cho néng d6 va
thé tich khi methane 13 thap nhat tuong ting
16,1% va 9,4 ml va hiéu qua giam phat thai
methane la tot nhét 22,30% (Bang 6).

Kha ndng lam giam khi methane san sinh
& cac mau thi nghiém 1a do bd sung biochar
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Hinh 1. Téng lugng khi sinh ra va thé tich khi
methane sau 96h 0

da c6 tac dung kich thich hoat déng ctia hé
vi sinh vét da cd, ddc biét la ting cudng hoat
dong oxy hoa methane ctia nhém vi khudn
methanotrophic [2]. Qud trinh nay da lam
giam sinh khi methane mot cach dang ké.

3.4. Anh huéng ctia cic miic biochar
két hgp v6i uré dén 1én men, tiéu hoa da
c6 va lugng khi methane san sinh trong
diéu kién in vitro

Vé ty 1é tiéu héa chat hitu co (OMD), cac
thong s6 vé gia tri nang lugng trao d6i (ME),
cac axit béo mach ngan (SCFA) déu dat gia
tri I6n nhédt & miic b6 sung biochar 0,5% x
uré 2% tuong Ung lan lugt 1a 49,94%; 7,78
M]/kgVCK va 0,71 mmol/200gVCK.

Vé kha ning sinh khi methane, b6 sung
biochar 5% x uré 2% da cé tdc donglam gidm
lugng khi methane nhiéu nhat, thé tich khi
methane giam con 9,4 ml véi ty 1é giam la
22,30% so vé6i doi chiing (Bang 7).

Xét vé tong thé, d€ dat dugc ca hai muc
tiéu la gidm lugng khi methane thai ra
(17,31%) dong thoi van duy tri tot hiéu qua
tiéu hda thic an thi b6 sung & muc biochar
1% x uré 2% la tot nhat.

BANG 6. Nong do va thé tich khi methane san sinh ra sau 96 gio 0

= Thé tich khi 96h Nong do CH Thé tich CH Tylé CH, giam
Mau (n=3) 4 4 e mxe D
(ml) (%) (ml) so v6i d6i chiing (%)
bC 40,4°+ 0,94 29,9*+ 1,82 12,1*+ 0,61 0
Biochar 0,5% x Uré 2% 58,9°+ 0,73 17,9+ 0,69 10,5+ 0,93 12,70
Biochar 1% x Uré 2% 59,24+ 0,79 16,8°+ 0,18 10,0 + 0,87 1731
Biochar 5% x Uré 2% 58,1* £ 1,23 16,1°+ 0,87 9,4+ 0,94 22,30

Ghi chii: Cdc gid tri trung binh trong ciing mot ¢t vdi cdc chit cdi khdc nhau la khédc nhau c6 y nghia thong ké (P<0,05).

BANG 7. Anh hudng cua cic miic biochar két hgp v6i uré dén 1én men, tiéu hoa da co va lugng khi methane

trong diéu kién in vitro

X OMD ME SCFA (mmol/200g Thétich CH, Ty l¢ CH
Mau (n=3) lal+b (ml) %)  (MJ/kgVCK) (VCK) D glam (o)
PC 1641 1,06 4471071 699+0,10  057°£0019 121+ 061 0o
Biochar 0,5% x Uré 2%  65.6'+ 0.67 49,941+ 0.65  7.78% 0,09 1054003 1270
Biochar 1% x Uré 2% 66,0°+ 1,03 49,614 049  7.729% 0,07 10054087 1731
Biochar 5% x Uré 2% 64.3'+ 180 47,1594 0,38 7.329+005 0,659+ 0,010 94+ 0,94 22,30

Ghi chii: Cdc gid tri trung binh trong ciing mot cot doc vdi cdc chii cdi khdc nhau la khéc nhau cé y nghia thong ké (P<0,05).
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4. Két luan

BG& sung biochar (0,5%; 1%; 5%) két hop véi
uré 2% da lam ting san lugng khi sinh ra, tiém
nang sinh khi (P< 0,05), c6 anh hudng tot téi hoat
dong phan giai, 1én men thtc dn trong da co.

Ty 1¢ tiéu hda chat hiiu co, gid tri ning
lugng trao ddi, cac axit béo mach ngan &
cac mau bo sung biochar (0,5%; 1%; 5%) két
hop vé6i uré 2% déu cao hon so véi doi chiing
(P<0,05) va lam gidm dang ké lugng khi
methane san sinh. Lugng khi methane gidm
manh nhat khi b6 sung biochar & mtic 5% x
uré 2% véi ty 1¢ giam la 22,30%.

BG6 sung biochar 1% x uré 2% la muic thich
hgp nhat viia duy tri ty 1é tiéu héa chat hiiu
cd & muc cao (49,61%) vua giam dugc lugng
khi thai methane (17,31%).
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EFFECTS OF BIOCHAR AT DIFFERENT LEVELS
WITH UREA SUPPLEMENTATION in vitro
ON RUMINAL DIGESTION AND METHANE PRODUCTION

Phan Thi Phuong Thanh, Do Thi Phuong Thao
Faculty of Agriculture, Forestry, Aquaculture, Hung Vuong University

ABSTRACTS

he objective of this study was to evaluate the effects of a combine of biochar at different levels with

urea in vitro on ruminal digestion and methane production. The experiment was arranged ran-
domly with four treatments included one control sample and 3 additional samples. Biochar at 3 levels
(0,5%; 1%; 5% dry matter) in combination with urea (2%) with 3 repetitions were used. Additional bio-
char combination with urea had a significant impact on potential emissions from gas generation, gas
generation rates as well as the ability to digest organic matter, short-chain fatty acids and metabolizable
energy value of contract reduce the amount of methane emitted in vitro. As to digestibility of organic
matter, metabolizable energy value, short-chain fatty acids differ between the biochar 5% from 0,5% and
1%, but no difference between the two levels of biochar 0,5% and 1%. Additional biochar 1% x 2% urea is
the most appropriate level and it ensures the digestibility of organic matter (49,61%), help limitting the
amount of methane caused environmental pollution (17,31%).

Keywords: Biochar, urea, methane, rumen, in vitro



