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TOM TAT

Mot thi nghiém dugce thyc hién trong diéu kién sinh khi & in vitro st dung binh thuy tinh 5 lit, dugc bd trf hoan
toan ngdu nhién véi 6 nghiém thirc va 3 1an lip lai. Cac nghiém thirc gdm cé cic muc d6 thay thé phan heo bang
nudce ép luc binh dya trén vat chat khé (DM) la 0, 20, 40, 60, 80 va 100% (twong tng véi NLBO, NLB20,
NLB40, NLB60, NLB80 va NLB100) dé xac dinh mtrc do thay thé cua nude ép luc binh ddi véi phén heo dén sy
san xuat khi sinh hoc. Nguyén liéu dwoc nap lién tuc dén 21 ngay & muc 5 gOM/ngay, thoi gian theo ddi thi
nghiém dén ngay thir 42. Két qua thi nghiém cho thdy luong khi biogas ting nhanh tir ngay thir 7 dén ngay tha
28 va sau d6 giam dan tir ngay 7 dén ngay 21 ty 1é khi métan (%) cua khi sinh hoc giita cic nghiém thirc c6 ting
cao theo thoi gian va ting dan theo ty 1¢ thay thé phan heo bang nudc ép luc binh dya trén vat chat kho DM,
nghiém thirc NLB100 c6 ty 1é khi métan cta khi sinh hoc cao nhat 60,7%, thap nhat 1a nghiém thie NLBO la
58,1% va khac biét c6 y nghia théng ké (P<0,05), tuy nhién & cac nghiém thirc NBO va NLB 20 ty 1& nay ting
cham hon dén ngay tht 28. Két qua thi nghiém cho thdy ty 1 khi métan (%) ciia khi sinh hoc & cac nghiém thirc
& thoi diém 14 ngay va 21 ngdy ting dan theo thoi gian va ting theo ty 1¢ thay thé phan heo bang nudce ép luc
binh ¢6 ¥ nghia thong ké (P<0,05). O thoi diém 21 ngay, nghiém thirc NLB100 cho ty 1¢ khi métan cao nhat
(60,7%) va thap nhét & nghiém thirc NLBO (58,1 %). Két luan ctia nghién ciru 1a nude ép luc binh c6 thé dung dé
thay thé phén heo san xuét khi sinh hoc. O murc do thay thé phén heo béng 40% nudce €ép luc binh dya trén vat
chat kho (DM) cho kha niang san xudt khi sinh hoc t6t hon.

Twr khoa: biogas, luc binh, in vitro, phan heo.

PAT VAN PE

Ngay nay, moi truong dang 1a mot trong nhimng van dé 16n ma thé gisi quan tdm bén canh doi
nghéo, bénh tat. Chinh phil cac nude di va dang c6 nhiéu chinh sach dé 1am sach méi trudng
bao vé stc khoe con nguoi. Mot trong nhimng chinh sach d6 1a hudng téi mot nén kinh té
“nang luong xanh” (Tuan Long, 2009; Phan Trang, 2019). Vat nudi thai ra 9% luong khi
CO, toan cau, 37% lugng khi métan (CH,4) — khi c6 kha ning giit nhiét cao gép 23 1an khi
CO,. Piéu nay c6 nghia 1a chin nudi gia stc di dugc khang dinh 13 mot tac nhan chinh lam
tang hiéu tmg nha kinh (Pao Lé Hang, 2007). Viéc tan dung ngudn phan heo 1én men san xuat
khi sinh hoc dé dun nau, thap sang va san xuét dién sir dung trong sinh hoat hang ngay, ngay
cang phd bién 0 Viét Nam ciing nhu mot s6 nudc khac. O Pong bang Séng Ciru Long
(PBSCL) ¢ nguon thuc vat thiy sinh rét 16n, trong dé luc binh 14 loai thuc vat thuy sinh c6
nang suat chat xanh cao, sinh san nhanh. Do luc binh sinh san qua nhanh nén ¢ nhiéu noi lyc
binh tré thanh mot tai hoa nhu 1am tic cic dong chay, can tro sy di lai cia thuyén bé va giy
khé khan cho viéc danh bit ca ma cho dén nay chwa c6 cach giai quyét triét && (Nguyen Van
Thu, 2016). D an VIE 020 tai trudng Pai hoc Can Tho cho thay c6 thé da dang héa sir dung
luc binh (TTUDKH&CN 2016) nhu dung nudc ép luc binh dé san xut biogas hi¢u qua (Lé
Hoang Vigt, 2004; Nguyen V& Chau Ngan, 2018) va ba thai sau khi ép luc binh ¢6 thé dung
dé chan nudi bo cho két qua trién vong (Nguyen Vin Thu, 2010). D¢ tai nay nham nghién ciru
anh huong cua su thay the phan heo bing nudc ép luc binh (vat chat khd) véi cac muc do
khéc nhau dén sy san xuit khi sinh hoc & in vitro, nhim tim ra mutc nudc ép luc binh thich
hop cho sy san sinh khi sinh hoc dé khuyén céo két qua nghién ctru vao thuc té san xuat khi
sinh hoc dé tan dung ngué)n luc binh sén co.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ctru
Nudc ép luc binh, phan heo, chit mdi (inoculum), khoang da lugng, khoang vi lugng, dung
dich dém, dung dich‘ khtr, bir}h thuy tﬂinh‘S lit dwoc san xuat chuyér} dung (Germany) cho
nghién ctru biogas, bon nudc am c6 thé dicu chinh nhiét d va cac thiét bi phong TN khac va
may ¢ép luc binh.
Thoi gian va dia diém nghién ciru
Thi nghiém ndy duogc tién hanh tai phong thi nghiém E205, B6 Mon Chan nudi, Khoa Nong
Nghiép, Truong Pai hoc Can Tho. Thi nghiém dugc tién hanh tir thang 01/2019 dén thang
04/2019.
Phuwong phap nghién ctiru
B tri thi nghiém
Thi ngbiém duoc bé tri hoan toan ngéu nhién g6n1 6 nghiém thuc, mdi nghiém thuc dugc lap
lai ba lan, twong ing v6i 18 don vi thi nghiém. Moi don vi thi nghiém la mét binh thuy tinh 5
lit chuyén dung, sau nghiém thirc gom NLBO, NLB20, NLB40, NLB60, NLB80 va NLB100

tuong g véi sy thay thé phan heo boi nude ép luc binh dya trén vat chat khé (DM) lan luot
12 0, 20, 40, 60, 80 va 100%.

Tién hanh thi nghi¢m

Hinh 1. U hdn hop trong bon diéu nhiét ¢ thu khi biogas

Luc binh tuoi duoc vét 1én tai cac song rach trong khuon vién Trudng PHCT, dem vé bo 1é
chi 14y phan thén, 14 cit nho tir 0,5 dén 1,5cm tron déu, tiép dén cho vao may ép ldy nudc bo
phén xac. Phan heo tuoi, moi dugce thu thap tai trai chan nuéi. Dung dich dém va cac chét
khoang da vi lugng dugc pha theo dé nghi (Menke, 1979).

Chuan bi chét, moi (inoculum): Ngudn vi khuan sinh methane nay dugc ldy tir ham U biogas
da 1én men yém khi trén 60 ngay (%CH4>60%). Pha inoculum véi dung dich dém, suc khi
CO, trong 30 phut, giit am & 39°C.

Cén 300g phén heo tuoi cho vao binh thuy tinh 5 lit, dé dung dich dém (media) va inoculum
vao binh thuy tinh sao cho hon hop dat 15% DM, day nap binh lai dung khi N, dudi hét khong
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khi ra. Sau d6, cho céc binh thuy tinh vao bon diéu nhiét i ¢ nhiét do 39°C, do thé tich va
thanh phan khi sinh ra 1 tuan/lan dén khi %CH4>50% thi bat dau tién hanh thi nghiém.

Nguyén liéu la phan heo va nudce €p luc binh duoc nap vao binh thuy tinh 5 lit theo yéu cau
nghiém thire. Nguyén li€u dugce nap lién tuc hang ngay den 21 ngay ¢ muc 5 gOM/ngay, thoi
gian theo doi thi nghiém dén ngay thur 42.

Cac chi tiéu theo doi

Thanh phén hoa hoc ctia phan heo va nudc ép luc binh dugc phan tich OM, DM, CP va tro
theo AOAC (1990); va NDF va ADF duogc phan tich theo phuong phap ctia van Soest va cs.
(1991).

Khi CH,4 va CO; dugc thu nhan ‘péng tai nhom chira khi chuyén dung va dugc phén tich bang
may Ritter gas flow metter do thé tich khi sinh hoc va may Geotechnical Instruments GA94.

Xir 1y s6 ligu
S6 liéu thi nghiém dugc tinh toan so bo bang phan mém Microsoft Excel va xir 1y dwa vao md
hinh tuyén tinh tong quat (General Linear Model) cua chuong trinh trinh Minitab 16.2.0
(2010). So sanh su khac biét gitra cac nghiém thuc bang phuong phap Tukey cua chuong trinh
Minitab 16.2.0 (2010).

KET QUA VA THAO LUAN
Thanh phan héa hoc ciia nguyén liéu thi nghiém
Thanh phan hoa hoc ctia nguyén liéu sir dung trong thi nghiém duogc thé hién qua Bang 1.

Bang 1. Thanh phan héa hoc ciia nguyén liéu ding trong thi nghiém (%DM)

Nguyén ligu DM  OM CP Tro NDF  ADF  CIN
Luc Binh 895 850 11,2 15,0 57,8 32,2 26,4
Phan heo 302 77,1 8,52 22,9 375 21,3 31,5
Nude ép luc binh 256 98,8 8,80 1,15 42,3 255 39,0

Ghi chti: DM: Var chdt khd, OM: Vit chat hitu co, CP: Pam thé, NDF: Xo trung tinh, ADF: Xo axit, CIN: Tong
carbon/tong nito

Ham luong DM ctia phan heo dugc thé hién qua Bang 1 (30,2%) thip hon vé6i két qua phan
tich cua Lé Tran Thanh Liém (2010) la 34,4. Trong thi nghiém, CP cta phan heo trong thi
nghiém 13 8,52% cho thiy cao hon so véi két qua cua Nguyén Vian Thu (2010) 1a 7,28% va
cao hon két qua cta Lé Tran Thanh Liém (2010) véi CP 1a 8,33%. Ty 1é C/N cta phan heo 1a
31,5, két qua nay cao hon két qua phan tich cua Nguyén Dic Luong va Nguyén Thuy Duong
(2003) 1 18, tuy nhién két qua nay thap hon két qua nghién ctru cia Nguyén Vian Thu (2010)
la 33,4. Nudc ép luc binh c6 DM 14 2,56% thap hon luc binh twoi 1a 8,95% nguyén nhan la do
nude ép luc binh chi ldy nudc bo ba nén ham luong DM thap. Ty 1& C/N ciia nudc ép luc binh
14 39,0 cao hon phan heo la 31,5. Tém lai, phan heo sir dung trong thi nghiém nay co6 thanh
phan dudng chat khong khac nhiéu so véi nhitng nghién ctru trude dy va ty 16 C/N ciia phan
heo va nude ép luc binh trong khoang thich hop cho qua trinh phan hiy yém khi (L& Hoang
Viét, 2004).
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Béng 2. San luong khi sinh hoc tich liiy (m®kg OM) cua nudc ép luc binh thay thé phan heo
theo thoi gian ¢ thi nghiém

Nghiém thirc
NLBO NLB20 NLB40 NLB60 NLB80 NLB100

Ngay +SE P

7 0,300 0,283 0,290 0,270 0,260 0,253 0,019 0,491
14  0810* 0,690 0,673° 0647°  0,617° 0,577° 0,028 0,001
21 1,24 108" 103" 0,993 0937  0,880° 0,030 0,001
28 143 124 119 115" 1,10 1,03° 0,035 0,001
35 151 1,32"  126° 1,20 1,17 1,08° 0,038 0,001
42 1,56  1,37% 1,30 1,26 1,21 1,12° 0,041 0,001

Ghi chii: NLBO: 100% phan heo, NLB20: Thay thé phin heo bang 20% nudc ép luc binh, NLB40: Thay thé phdn
heo bang 40% nude ép luc binh, NLB60: Thay thé phdn heo bang 60% nieée ép luc binh, NLB8O: Thay thé phdn
heo bang 80% nude ép luc binh, NLB100: 100% nuwée ép luc binh, abed: che gid tri trung binh mang cac chir
khdc nhau trén cimg mét hang la khdc biét ¢é ¥ nghia théng ké (P < 0,05)

Qua Béng 2 cho thy, san lwong khi sinh hoc tich Ity (m®/kg OM) cua timg nghiém thic khac
biét c6 ¥ nghia thdong ké (P < 0,05). San luong khi sinh hoc tich Iiy (m3/kg OM) & cac nghiém
thire ting din theo thoi gian thi nghiém va san luong khi sinh hoc tich lity (m*/kg OM) & cac
nghiém thirc giam dan khi ty 1& thay thé phan heo bang nudc ép luc binh ting. Két qua nay
phu hop voi két quéa nghién ctru cia Lé Hoang Viét (2004), thi nghiém trén 3 nghiém thirc:
nudc ép luc binh, nudce ép luc binh va 5% phan heo; va nude ép luc binh va 10% phan heo,
trén hé thong binh thuy tinh 5 lit trong diéu kién in vitro. Qua 42 ngay thi nghiém, nghiém
thic NLBO cho san luong khi sinh hoc tich liy cao nhit 1,56 m3/kg OM va nghiém thurc
NLB100 cho san lugng khi sinh hoc thap nhét 1,12 m%kg OM.

Nong d9 khi métan ciia khi sinh hoc tao ra theo thoi gian ciia thi nghiém
Ty 1€ khi CH4 cta céc nghiém thirc dugc trinh bay & Bang 3.
Bang 3. Ty 1€ khi métan (%) cua khi sinh hoc qua cac giai doan ¢ thi nghiém

Ngay Nghiém thirc +SE P
NLBO NLB20 NLB40 NLB60 NLB80 NLB100

0-7 55,4 57,1 55,6 56,7 57,0 57,1 0,717 0,398

7-14 575 58,6%° 59,9° 59,22 60,1° 60,4° 0,451 0,006

14-21 58,12 58,92 59,9 60,5° 60,6° 60,7 0,321 0,001

21-28  61,7° 60,3% 59,2% 57,3% 55,0° 54,5 1,290 0,010

28-35 58,5 57,1% 56,9% 56,8% 53,1° 52,9 1,010 0,008

35-42 55712 54,6° 54,5° 53,7% 52,8% 49,9° 0,895 0,013

Ghi chd: NLBO: 100% phan heo, NLB20: Thay thé phén heo bang 20% nueéc ép luc binh, NLB40: Thay thé phan
heo bang 40% nuwoc ép luc binh, NLB60: Thay the phdin heo bang 60% nudc ép luc binh, NLB80: Thay the phan
heo bang 80% nuéc ép luc binh, NLB100: 100% nudc ép lyc binh, abe: chc gia tri trung binh mang cdc chit khdac
nhau trén cung mot hang la khdc biét ¢6 y nghia thong ké (P < 0,05).

Két qua Bang 3 cho thay tir ngay 7 dén ngay 21 nong d¢ khi métan (%) cua khi sinh hoc giita
cac nghiém thirc ¢6 tang cao theo thoi gian va ting dan theo ty 18 thay thé phan heo bang nuéc
ép luc binh dua trén vat chit kho DM, nghi¢m thieec NLB100 c¢6 ty 1€ khi métan cta khi sinh

64



VIEN CHAN NUOI - Tap chi Khoa hoc Cong nghé Chan nuéi - S6 112. Thang 6/2020

hoc cao nhit 60,7%, thap nhat 14 nghiém thirc NLBO 14 58,1% va khac biét co ¥ nghia thdng
ké (P < 0,05), tuy nhién & cac nghiém thirc NBO va NLB20 ty 1& nay ting chim hon dén ngay
thir 28. Diéu nay co thé giai thich 1 nuéc ép luc binh cung cdp thém ham lugng Carbon (Bang
1). Két qua nay phu hop véi két qua nghién ctru cia Lé Hoang Viét (2004), trén binh thiy tinh
5 1it trong diéu kién in vitro véi nude ép luc binh & cac nghiém thirc: nudce ép luc binh, nude
ép luc binh va 5% phan heo; va nudc ép luc binh va 10% phan heo, cho két qua |a sau 20 ngay
tong lugng dam giam dan do thét thoat khi chung chuyén thanh khi NHs. Tom lai, st dung
nudce ép luc binh thay thé phan heo dya trén vat chat kho (DM) sé& cho ty 1 khi métan cao va
6n dinh nén nguyén li€u co gia tri san xuét khi sinh hoc.

San lwong khi métan tich lity cua khi sinh hoc tao ra theo thoi gian u o thi nghiém
Bang 4. San lugng khi métan tich liy (m*kg OM) ciia khi sinh hoc tao ra theo thoi gian thi

nghiém
. Nghiém thirc
Ngay +SE P
NLBO NLB20 NLB40 NLB60 NLB80 NLB100
07 0,168 0,161 0,164 0,154 0,148 0,146 0,011 0,662

14 0,460° 0,399®  0,390* 0,376  0,364° 0,341" 0,017 0,005
21 0,708 0,630 0,607 0,587 0,558 0,524° 0,018 0,001
28 0,823 0,725 0,699 0,675 0,644 0,604° 0,021 0,001
35 0871* 0,770 0,738*  0,716* 0,681 0,633° 0,022 0,001
42 0902 0,799® 0,761  0,738" 0,707 0,654° 0,024 0,001

Ghi chd: NLBO: 100% phan heo, NLB20: Thay thé phén heo bang 20% nuec ép luc binh, NLB40: Thay thé phan
heo bang 40% nwoc ép luc binh, NLB60: Thay the phdn heo bang 60% nudc ép luc binh, NLB80: Thay the phdan
heo bang 80% nuée ép luc binh, NLB100: 100% nicdc ép luc binh, abede. ge gia tri trung binh mang cdc chir
khac nhau trén cung mét hang la khdc biét co y nghia thong ké (P < 0,05)

Két qua & Bang 4 chi ra san lugng khi métan tich liiy (m*kg OM) ciia khi sinh hoc tang dan
theo thoi gian & cac nghiém thirc va giam dan khi ty 18 nudc ép luc binh ting. Nguyén nhan la
do san lugng khi sinh hoc & cac nghiém thirc giam dan khi ty 1¢ thay thé nudc ép luc binh ting
dan, va ty 1¢ khi métan giita cdc nghiém thirc chénh léch khong cao so véi san lugng khi sinh
hoc, dan dén san lugng khi métan ctia khi sinh hoc & cac nghiém thirc ciing giam dan (Hinh 1).

1 4 CH4, m3/kg OM

0S5 ¢

0.8 -
*

0.7 -

¥y=-0.002x+ 0.870
0.6 - R*=0.934
0.5 -
0 ;
04 % NLB
0 20 40 60 80 100 120

Hinh 1. Méi quan hé giita lugng CH; va %NLB thay thé
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Két qua nay phu hop voi két qua nghién ctru ctia Nguyén Hiru Phong (2009), st dung tai t 50
lit nap nguyén lidu hang ngay & diéu kién thudng véi cac ty 18 thay thé phan heo bang nudc ép
luc binh dya trén DM 13 0, 25, 50, 75 va 100%. Két qua san lugng khi métan tich lity cua khi
sinh hoc ting dan theo thoi gian & cac nghiém thic va giam dan khi ty 1& nudc ép luc binh
ting. Mdi quan hé tuyén tinh giita luong CHy4 va ty 16 NLB thay thé phan heo theo ham
y=-0,002x + 0,870 véi R?=0.934. Nguyén V5 Chau Ngan (2018) két luan 1a nude ép luc binh
thich hop dé san xuét biogas, tuy nhién ham lugng cht hiru co cua nudce ép luc binh sau qua
trinh 1én men yém khi van con kha cao, can phai dugc xtr 1y thém trude khi thai ra moi
trrong. Nhin chung trong thi nghiém nay, san lugng khi métan tich lity ctia khi sinh hoc giam
dan khi ty 18 thay thé nudc ép luc binh ting dan, dan dén viéc sir dung nhiéu nudc ép luc s&
lam chat lwong khi métan cta khi sinh hoc giam. Do d6, khi phéi trén phan heo véi nude ép
luc binh theo ty 1€ thich hgp s& lam cho san lvong khi métan cao (Lé Hoang Viét, 2004) va co
thé sir dung nudce ép luc binh két hop voi phan heo san xuét khi sinh hoc trong diéu kién thiéu
hut ngudn phan heo. Nhin chung vao ngay thir 42, & mic d6 NLB 40% cho thiy lugng va ty
1€ CH4 kha cao trong khi sinh hoc thich hop véi su tan dung NLB tir sinh khdi luc binh dé san
xuat biogas.

KET LUAN
Nudc ép luc binh ¢ thé sir dung dé san xuét khi sinh hoc. (3, muc do thay th,é phan heo bang
40% nudc ép luc binh dua trén vat chat khoé (DM) cho san xuat khi sinh hoc tot.
LO1 CAM ON

Pé tai nay duoc thuc hién véi su cung cip cac dung cu va thiét bi caa dy én hop tac ky thuat
“Tang cuong ning lyc Truong Pai hoc Can Tho thanh trudng xuat sic vé dao tao, NCKH va
CGCN” ciia JICA va Bo mon Chin nudi, Khoa Nong Nghiép, Truong Pai hoc Can Tho. Tac gia
xin chéan thanh cam on.
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ABSTRACT

Effect of the replacement of pig manure by water hyacinth (Eichhornia crassipes) on biogas production

One in vitro experiment was carried out to assess the effect of replacement of pig manure by water hyacinth juice
on biogas production. It was a completely randomized design with six treatments and three replications by using
5 litters-flasks. The treatments were the replacement levels of the pig manure by the water hyacinth juice (WHJ)
based on DM basis, which were 0, 20, 40, 60, 80 and 100% (WHJO, WHJ20, WHJ40, WHJ60, WHJ80 and
WHJ100, repectively). The pig manure and the water hyacinth juice were continuously loaded into the 5 litters-
flasks during 21 days at level of 5g OM per day. The data of experiment were recorded during 42 days. The
results indicated that biogas production fast increased from day 7 to day 28 and then slowly decreased in all
treatments. From day 7 to day 21 the methane concentration (%) increased by incubation time and for the
increasing WHJ treatments, while this was slower for the WHJO and WHJ20. On the 21 day, the WHJ100
treatment had the highest methane rate (60.7%) and the lowest rate for the WHJO treatment (58.1%). It was
concluded that water hyacinth juice could be used to replace pig manure for biogas production. The replacement
level of 40% pig manure with WHJ gave better in vitro biogas and methane yield.
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