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Tém tit: Moi tru’ong bién Viét Nam dang ngay cang bi 6 nhidém trdm trong do hang ngay phai tiép
nhan lugng chét thai hitu co 16n chwa qua xir 1y tir dat lién. Trong khi do, cong nghé xtr 1y chat hitu
co phii hop nhat 1a phan huy ky khi lai kem hiéu qua trong moi truong bién, ma nguyén nhan
chinh 1a do thiéu cac vi sinh vat thich nghi t6t voi diéu kién méi truong ddc biét nay. Trong nghién
ctru nay, ching t6i dd xdy dung thanh céng phuong phap duy tri to hop vi sinh vét bién BKM, ¢6
kha nang thuc hién qua trinh phan hity hy khi chat thai hiru co trong méi trudng nude bién. Ngudn
co chat hdn hop duoc st dung dé nuéi bun 1a cam gao 10% 1én men trong 5 ngay, c¢6 pH = 4,5,
COD = 45000 mg O/1, thanh phan axit hitu co bay hoi (VFA) & mirc ~ 900 mg/l. B sung co chit
nay vao moi trudng nudc bién nhan tao & ty 18 10% cho phép nudi bun ky khi dat hoat tinh sinh
methane 6n dinh & mac 180 mL CH4/gCOD sau 5 ngay & nhiét d6 28 - 30°C. Mat d6 methanogen
trong bun dugc xac dinh 1a 2,8x10° MPN/ml, chu yéu g6m cac loai dai dién thudc bg dinh dudng
hydro Methanomicrobiales va bo dinh dudng acetate Methanosarcinales, theo két qua phén tich
thu vién gen mcrA. Nghién ciru xac dinh hiéu qua hd tro ciia t6 hop BKM trong binh xur 1y chat
thai chin nudi lon quy mé 2 lit cho thay qué trinh chuyén hoa COD thanh methane bét dau chi sau
10 ngay, va téi 80% COD da bi loai sau 60 ngay thi nghiém. Nhitng két qua budc dau chimng to
bun ky khi dugc tao ra va duy tri theo quy trinh & nghlen clru ndy cé tiém ning tng dung trong
thuc t& dé cai thién tinh trang kém hiéu qua tai cac hé théng xir Iy ky khi hoat dong & diéu kién
nudc bién.

Tir khéa: Khi sinh hoc, methanogen, 6 nhiém moi trudng bién, vi khuan ky khi, xir Iy chat thai hiru co.

1. Mé dau clru rong rdi tir nhing nam dau thé ky 20 [1].
. . Hién tai, phan huy ky khi sinh methane dugc
Phan huy ky khi cac hop chat hiru co dé tan danh gia 1a phuong phap xur 1y c6 hig¢u qua cao

thu nang lugng dudi dang khi sinh hoc (biogas) nhit ddi v6i chat thai hiru co, khi methane sinh
duoc biét dén tir gitra thé ky 19 va dugc nghién ra duoc str dung nhu ngudn ning lugng thay thé
mg dung trong cac linh vic nhu: khi dét, san

* Tac gia lién hé. DT.: 84-972523466. Xuét dién, nhién li¢u 0 t6,..[2]. Tuy nhién, &
Email: dthang@vnu.edu.vn dicu kién nudc man cong nghé nay kho dat hiéu
https://doi.org/10.25073/2588-1140/vnunst. 4532 qua xir 1y cao do nhiéu yéu t6 bat loi nhu (i) toc
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dd phan huy sinh hoc bi kim ham & néng do
mudi cao, (i1) sy canh tranh vé co chét cua vi
khuan khtr sulfate d6i voi methanogen, (iii)
thiéu nguén vi sinh vét, dac biét la methanogen,
thich nghi v6i diéu kién méi trudng xir Iy. Néu
nhu trong cac hé théng xir 1y ky khi & méi
truong nudc ngot, phan trau bo, bun cdng hay
bun hoat tinh ¢6 thé duoc sir dung lam ngudn
methanogen bd sung ban dau thi trong mdi
truong nude mian lai khong sin co cac ngudn vi
sinh vat tuong Ung.

Thuc té, methanogen ua mén da dugc cong
b6 trong mot sd nghién ctru. Mori va cong su
(2012) da phéan lap duoc ching methanogen
thuoc chi Methanosaeta c6 kha nang sinh
truong trong mdi truong cd6 néng do NaCl tir
11,7 — 46,8 g/1, t6i wu & 16,4 g/l [3]. Stephane
va cong su (2014) da phan lap dugc ching
Methanococcoides vulcani tir trim tich bién co
kha ning sinh truéng & ndong d6 NaCl tir 14,6 —
58,5 g/l, t6i wu & 29,25 g/l [4]. Mic du vay, viée
tim kiém cac ching methanogen wa hodc chiu
min va tng dung vao viéc hd trg cac hé thong
xir 1y ky khi ¢ diéu kién nuge bién con chua
duge quan tim. O mot s nudce, rong bién (nhu
Laminaria sp., Sargassum sp., Ulva sp.) duoc
chi dong nhan rong canh tac & cac vung ven
bién dé lay sinh khéi 1am nguyén liéu tao khi
sinh hoc [5]. Tuy nhién, dé tao diéu kién thuan
loi cho qua trinh van hanh, nudc ngot da duogc
bd sung vao cac bé biogas nham lam giam ndng
d0 mudi trong sinh khdi cua rong bién [6]. Mac
du vay, theo mot s6 nghién ciru, viée bd sung vi
sinh vat tham gia qua trinh phan huy ky khi, dac
biét 1a methanogen, wa hodac chiu man cé tac
dung 3 rét trong viéc thuc ddy toan bd qua
trinh [7].

O nhiéu vung bién, dac biét trén cac dao xa
bo, thuong xuyén xay ra tinh trang khan hiém
nudc ngot, cac hé théng xur 1y ky khi van hanh
hoan toan trong diéu kién nudc bién 1a it phd
bién. Do vay viéc nghién ctru hé vi sinh vat
gitp cho cac hé théng phan hity ky khi cho cac
khu vuc nay nhu bé tu hoai (khi str dung nudc
bién dé doi rira) hay bé biogas (nhu chét thai tir

chuong trai chdan nudi dugc ddi rira bang nudc
bién) la can thiét.

T6 hop vi sinh vat BKM ¢6 ngudn gbc tir
tram tich bién Viét Nam d duoc tao ra qua qua
trinh 1am giau trong diéu kién nudc bién sir
dung rong bién 1am co chat [8]. Nghién ciru nay
duge thyc hién nharn x@y dung phuong phap
nuoi cay va duy tri t6 hop nay trong diéu kién
nude bién, dam bao s6 luong methanogen cao
va 6n dinh hoat tinh sinh methane trong thoi
gian dai dé tién t6i ing dung cho xtr 1y chét thai
hitu co trong mdi trudng nudc bién & quy mod
thuc té.

2. Vit liéu va phwong phap nghién ciru
2.1. Vat liéu nghién ciru

T6 hop vi sinh vat BKM duoc lam giau tir
tram tich bién Nha Trang trong diéu kién ky khi
& moi truong nudc bién, sir dung rong Ulva sp.
lam co chét. Nude bién tu nhién duoc thu tai
Cira Lo, Nghé An. Chat thai nuéi lon thit duoc
thu tai trang trai chan nu6i & Tay M6, Ha Noi.

2.2. Phuong phap nghién ciru

2.2.1. Tao dich lén men cam ggo

Dich cam gao 10% trong mdi trudng nudc
bién nhan tao gém c6 (g/l): NaCl 264,
MgCl,.6H,0 11,4, CaCl,.2H,0 1,47, KCI 0,66,
KBr 0,09, MgSO,.7H,O 0,25, NH,CI 0,25,
KH,PQO, 0,2 [9] dugc khir trung tai 121°C trong
20 phit, sau khi 1am ngudi bo sung t6 hop vi
sinh vat BKM theo ty 18 5% thé tich. Binh 1én
men dugc dat ¢ nhiét do 35 £ 2°C trong thoi
gian 5 ngdy, sau d6 dwoc danh gia chit lugng
thong qua gia tri pH, ham lwong COD va tong
Iwong VFA.

2.2.2. Nuéi t6 hop BKM

T6 hop vi sinh vat BKM duoc nudi ting
sinh trong binh Schott 1 lit chtra 0,5 lit nudc
bién nhan tao va 10% dich 1én men cdm gao,
loai oxy hoan toan bang khi N,/CO, ty 1¢ 90/10
(v/v). Gibng gbc duoc bd sung vao binh nudi
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theo ty 1¢ 10%. Binh nu6i sau d6 dugc dat tai
35°C va theo ddi hoat tinh sinh methane theo
thoi gian.

2.2.3. Xdc dinh s6 lwong vi sinh vdt trong 16
hop BKM

S6 lwgng methanogen dugc xac dinh bing
phuong phap Most Probable Number (MPN),
cac budc tién hanh nhu sau: Mau dugc pha
loang trong moi truodng nusc bién nhan tao ky
khi r61 cay vao cac ong nghiém ky khi chira mo1
truong nudc bién nhan tao (3 dng cho mdi do
pha loéng), co chat str dung la Na-acetate (10
mM). Cac dng dugc nudi tinh trong ti 4m 37°C
va theo ddi lugng CH, sinh ra trong céc ong
béng sac ky khi dé xac dinh sy c6 mat cia
methanogen. Mat do methanogen trong mau
dugc tinh dya theo bang chi s6 MPN, don vi
MPN/ml.

S6 lwong vi khuin ky khi tong sé duoc
xac dinh bang phuong phap MPN, cac budc
tién hanh hoan toan tuong tw nhu phuong phap
x4c dinh sé luong methanogen. M6i truong
nude bién nhan tao dugc thay bang moi truong
nudi cdy vi sinh vat ky khi tong s, thanh phan
mdi trudng gdm c6 (g/1): glucose 5, cao thit bo
2,5, pepton 5, NaCl 3, amoni-acetat 2,
MgSO,.7H,0 0,3, FeSO,.7H,O 0,01. Cac 6ng
MPN dugc ghi nhan két qua 1a cac ong c6 hién
tuong sinh axit, lam giam pH tir 7 xudng dudi 5.

2.2.4. Phan tich thanh phdn methanogen
trong to hop BKM thong qua thw vién gen mcrA

DNA genome cia td hop vi sinh vat BKM
duge tach chiét theo phuong phap do Zhu va
cong sy (2011) mo ta [10]. Poan gen mcrA
(kich thudc 530 bp) mé hoa cho tiéu phan o cua
methyl-coenzyme M reductase duoc khuyéch
dai tir khuén DNA genome sir dung cip modi

mcrAf (5-
GGTGGTGTMGGATTCACACARTAYCCWA
CAGC-3") va mcrAr (5°-

TTCATTGCRTAGTTWGGRTAGTT-3")  véi
diéu kién chu trinh nhiét nhu sau: bién tinh & 94°C
— 5 phit, 30 chu ky cta 94°C — 50 gidy, 55°C — 55
gidy; 72°C — 1 phit, kéo dai két thic 72°C — 10
phut, giit & 20°C [10]. San phdam PCR sau do6

duoc tir}h sach béng Kit AccuPrep® (Bioneer,
Han Quoc).

Doan gen mcrA sau do duoc tach dong
su dung Vector pGEM®-T easy (Promega, MY)
va Kit pGEM®-T easy vector Systems, C&c
bude tién hanh dugc thuc hién theo hudng dan
ctia nha san xuat. Cac dong té bao kha bién E.
coli DH5a chira doan gen mcrA sau d6 dugc
tuyén chon trén dia thach LB c6 bd sung
ampicillin (5 mg/ml), IPTG (8 mg/ml) va X-Gal
(2 mg/ml). Plasmid DNA tir cac dong té bao Iya
chon duogc tach bﬁng Gene JET plasmid
miniprep Kit (Fermentas). Poan gen mcrA sau
d6 duoc giai trinh ty bang cip mdi M13F va
MI3R. Céac trinh ty gen dwoc xir 1y loai phan
trinh ty cua vector bang phan mém BioEdit, sau
d6 so sanh voi ngan hang dit liéu GenBank st
dung cong cu Blast Search dé xac dinh cic gen
¢ d6 twong ddng cao.

2.2.5. Cac phwong phap phan tich hoa hoc

Thanh phin CH, duoc xac dinh trén may
sic ky khi Agilent 7890A véi cac thong sé chay
mau nhu sau: cot HT-plot/Q (Agilent), dau do
FID, nhiét d6 dau do 250°C, khi mang heli, toc
do dong 3 ml/phat, nhiét d6 16 60°C [2].

Ham lwgng VFA duoc xac dinh béng
phuong phap quang phé [11], cac budc tién
hanh nhu sau: Lay 0,5 ml miu vao dng nghiém
roi thém 1,5 ml ethylene glycol va 0,2 ml
sulfuric acid 19,5 N, sau dé tron déu. Pun so6i
hén hop trong 3 phiit va lam lanh nhanh trong
nuéce lanh, sau d6 thém 0,5 ml hydroxylamine
hydrochloride, 2 ml NaOH 4,5 N, 10 mL FeCl;
10%, tron déu va do mat do quang ¢ budc song
495 nm. N@)ng d0 VFA duoc xac dinh dua trén
dudng chuan xay dung voi acetic acid ndng do
10 dén 1200 mg/1.

Ham lwgng COD duogc xidc dinh theo
TCVN 6491:1999.

Téng thé tich khi sinh ra trong binh thi
nghiém dugc xac dinh theo phuong phap cot
nude. Khi trong binh thi nghiém theo dudng
dan vao trong 6ng dong va diy dan nudc ra
khoi dng, lwong nudc bi day ra khoi dng dong
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tuong duong véi lugng khi sinh ra trong binh
thi nghiém (Hinh 1).

Xi lanh

Van déng m&

Ong dong

Ong 18y dich

phéntich Ong dan khi

Hinh 1. Nguyén 1y ctia phuong phap cft nuge xac
dinh tong thé tich khi sinh ra.

Hoat tinh sinh methane dwgc xac dinh
dua trén thé tich methane tao thanh va COD bi
loai [12]. Cong thirc tinh nhu sau:

Hoat tinh sinh methane = Thé tich CH, tao
thanh (ml) / COD bi loai (g)

2.2.6. Thiét ldp thi nghiém xir Iy chdt thdi
chan nudi trong phong thi nghiém ¢ mé hinh
mé 2 lit

Thi nghiém tién hanh trong binh Schott 2
lit. Chét thai nudi lon thit (Tay Md, Ha Noi)
dugce tron v6i nude bién (Ctra Lo, Nghé€ An) co
d6 man 26%o theo ty 1¢ 1:4 dé dat ham luong
COD ~ 16000 mg O./L. Dich nuéi chira to hop
vi sinh vat BKM dugc bd sung vao md hinh
theo ty 16 10% thé tich. P4y kin binh bing nut
cao su c6 gin hé thdng thu miu khi va ong thu
mau dich (Hinh 2). Thi nghiém duogc tién hanh
& nhiét d6 30 — 35°C, lic dinh ky bang tay va
theo ddi thay dbi vé pH, tong thé tich khi sinh ra,
thanh phan CH,, COD trong binh thi nghiém.

Hinh 2. Xir Iy chét thai chin nu6i trong mé hinh
phong thi nghiém thé tich 2 lit.

3. Két qua va thao ludn

3.1. Tao co chat phit hop dé nubi té hop Vi sinh
vit BKM

T6 hop vi sinh vat BKM gdm céc vi sinh
vat c6 ngudn gbc tir trim tich bién Nha Trang,
dugc lam giau qua nhiéu budc ciy truyén trong
moi trudong nude bién (hoan toan khoéng c6 mit
oxy), chtra rong bién 1am co chét [8]. Diéu kién
lam giau nay cho phép tich liy khong chi
methanogen ma con cac loai vi sinh vat khéc
tham gia qué trinh chuyén hoa cacbon hitu co
thanh methane nhu vi khuén 1én men sinh axit,
vi khuan sinh acetate. Thong qua viéc xac dinh
s6 luong ciing nhu hoat tinh sinh methane cta
methanogen trong t6 hop, chung ta c6 thé danh
gia mot cach gian tiép sy c6 mit cua cac nhém
vi khuan ky khi con lai vi san pham trao dbi
chat quyét dinh muac sinh truéng cua nhém
methanogen [12].

Dé tao ngudn co chit phu hop cho t6 hop vi
sinh vat BKM (gdm methanogen va cac nhoém
vi khuén ky khi khac), chiing t6i Iya chon cam
gao hoa trong nude bién nhan tao (10%) va tién
xtr 1y bang 1én men. C6 chira cac thanh phan
protein, lipid, glucid cung nhiéu khoang chit,
nguyén td vi lugng, vitamin...cam gao la co
chat phu hop cho sy sinh truéng cua nhom vi
khuén ky khi thuc hién cac budce phan huy dau
tién ciia qua trinh sinh methane 1a thiy phan va
1én men sinh axit. Nguon vi khuan 1én men b
sung vao budc tién xir 1y chinh 13 to hop BKM.
Két qua nghién ciru cho thay vi khuan 1én men
trong td hop nay thich nghi rat nhanh véi diéu
kién 1én men, lam giam pH lién tuc trong 5
ngay, dat mic ~ 4,5 & ngay tht 5 va giir 6n dinh
0 pH nay trong thoi gian dai (Hinh 3).

Phan tich thanh phan cacbon hitu co cua
dich cam gao sau 5 ngay 1én men cho thiy hdn
hop nay c6 ham lugng COD rat cao, & mirc
45000 mg O,/L, trong d6 tong ham luong axit
béo bay hoi (VFA) dat ~ 900 mg/L (twong trng
voi ~2% COD), chung té qua trinh 1én men da
dién ra tich cwc. V6i thanh phan cacbon hiru co
dugc xac dinh nhu trén, dich cam gao duoc xt
1y bang 1én men vi sinh nay c6 thé sir dung lam
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co chit cho muc dich nudi ting sinh t6 hop
BKM, ty 1¢ phu hop trong khoang tr 5 — 10%
dé c6 COD ¢ mirc ~ 2000 — 5000 mg/L. Bén
canh do, khi sir dung dich cam gao 1én men nay
lam co chat dé nuéi t6 hop BKM, qua trinh 1én
men sé tiép tuc tao ra VFA cho cac budc sinh
acetate va sinh methane tiép sau ma khong bi
dung lai ¢ khau tich lily VFA nhu trong giai doan
1én men. Dich cam gao 1én men dugc bao quan &
nhiét d6 4°C trong qua trinh thi nghiém dé tranh
thay doi dang ké vé thanh phan dinh dudng.

—4—pH

T T T T T 1
0 2 1 6 8 10 12
Théi gian (ngay)

Hinh 3. Bién d6i pH trong dich cam gao 10% theo
thot gian 1€n men (moOi diém la gia tri trung binh cua
2 lan do).

3.2. Nuéi t6 hop BKM

Viéc nhan nudi t6 hop BKM béng ngudn co
chat 1a dich cam gao lén men duoc tién hanh
trong mdi truong nudc bién nhan tao hoan toan
khong co6 mit oxy. Ty 1& co chat duge dua vao
mdi truong la 10%, twong duong véi COD la
4500 mg/l va ham lugng VFA ban dau 1a ~ 90
mg/l. Theo ty 18 b sung co chét nay, pH ban
dau cua moi trudng dat muc ~ 6,5, thich hop
dbi véi qua trinh chuyén hoéa cacbon hitu co
thanh methane. T6 hop BKM duoc dua vio
binh nudi theo ty 18 10% thé tich va nudi &
35°C. Co thé thdy rang methanogen trong to
hop BKM dé dang thich nghi v6i méi truong
nude bién chira co chit cam gao 1én men, dan
dén pH trong binh nuéi ting dan va dat gia tri
~7 sau 2 tudn. Methane ciing xuit hién trong
khi sinh hoc thu dugc tir binh nuéi ngay sau 3

ngdy va ting déu trong cic ngay tiép theo, dat
muec rat cao 1a 83% sau 2 tuan (Hinh 4).

90 4

T T T T T T |
0 3 (3 9 12 15 18 21
Thei gian (ngay)

Hinh 4. Thanh phan methane trong hdn hop khi sinh
ra ¢ binh nu6i BKM theo thoi gian (m6i diém 1a gia
tri trung binh cua 2 lan do).

Theo lugng COD da dugc chuyén hoa va
lwgng methane sinh ra tai cac thoi diém, t6 hop
BKM khi sinh truong ¢ diéu kién moi truong
nude bién duoc bd sung cam gao 1én men co
hoat tinh sinh methane 6n dinh & mirc 180 mL
CH4/gCOD sau 5 ngay va lién tuc duy tri 6n
dinh & 10 ngay tiép theo.

Mau dich nuéi & thoi diém sau 2 tudn c6
hoat tinh sinh methane én dinh va ty 1€ methane
cao nhat duoc phan tich mat do vi sinh vat, gdbm
¢6 tong s6 vi khudn ky khi (chu yéu 1a cac vi
khuan 1én men) va tong s6 methanogen. Céc
nhém vi sinh vat nay dwoc xac dinh bang
phuong phap MPN str dung méi truong dich thé
dic hiéu. Két qua thu duoc cho thay t6 hop
BKM di dat muc sinh truéng cao trong didu
kién méi trudng nudc bién va co chit cam gao
lén men, dat mat do methanogen 2,8x10°
MPN/ml va mat d6 vi khuan ky khi tong sb
4,6x10' MPN/mI. Mat dd vi sinh vat thu dugc
trong nghién ciru nay 1a rat cao so véi bun ky
khi tir hé thng UASB (methanogen ~ 4x10°
MPN/ml, vi khuan 1én men 9,5x10° MPN/ml)
[13] hay trong hat bun bé biogas (methanogen ~
10° MPN/ml) [14].

3.3. Phan tich thanh phan methanogen trong t6
hop BKM

ba dang methanogen trong t6 hop BKM
dugc danh gia thong qua thiét 1ap thu vién gen
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mcrA mad héa cho tiéu don vi o ciia methyl
coenzyme M reductase. Gen nay c6 mat & moi
loai methanogen, 1a nhan t6 thiét yéu ciia chudi
phan ng sinh hda tao methane va cé tinh bao
thu kha cao, thuong dugc st dung lam chi thi
phan tor dé nghién ciru da dang methanogen
trong tu nhién [10]. Tong s6 44 dong té bao
bién nap mang doan chén gen mcrA khuyéch
dai tir DNA genome cua to hop BKM di duoc
lya chon va giai trinh ty.

Két qua so sanh cac trinh tu gen voi ngan
hang dit liéu GenBank cho phép xép 44 dong té
bao mang gen mcrA vao 5 nhém khac nhau
(Bang 1, Hinh 5). Ba nhom L, II, III déu gom 4
dong té bao (mdi nhém chiém 9,1% trén tong
s6 dong té bao clia thu vién gen), tuong ing c6
do tuong dong cao v4i Methanosarcina spp.

(98%), Methanogenium spp. (95%) va
Methanosaeta spp. (94%). Nhom IV vai 8 dong
té bao (chiém ty 18 18,2% trong thu vién gen)
c6 d6 twong ddng cao vé trinh ty gen mcrA véi
Methanoplanus limicola (96%). Nhom V vai 24
dong té bao trén téng s6 44 1a nhom co ty 18 cao
nhit (54,5%), gdm nhiing trinh ty gen mcrA cé
do tuong df)ng cao voi cac doan gen mcrA thu
duge tryc tiép tir moi truong (uncultured
archaea), khong phai tir cac chung thuin khiét
da phan 13p duoc. Nhém nay lai duogc chia
thanh hai nhom phu, V(1) gdm 15 dong té bao,
¢6 trinh ty gen mMCrA nim trong bo
Methanosarcinales va V(2) gom 9 dong té bao
c6 trinh ty gen mMCrA nam trong bo
Methanomicrobiales.

Bang 1. Pa dang ctia methanogen trong t6 hop BKM thé hién qua phén tich thu vién gen mcrA

Tén nhém Cac dong te bao Ty 1§ (%)  Loai gan giii nhat (% tuong dong vé trinh tu)

Nhém | 2,13, 24, 20 9.1
Nhém 11 25 3534, 37 9.1
Nhém 111 14. 23, 41, 43 91
Nhém IV 1.16,17,18, 21, 28,32,39 182
345678910, 11,
NG v V() 12 15 26,30 38, 42 341
v 1922212933336 0,
40, 44 :

Methanosarcina acetivorans (98%)
Methanosarcina siciliae (98%)
Methanosarcina mazeii (98%)
Methanogenium boonei (95%)
Methanosaeta pelagic (94%)
Methanoplanus limicola (96%)

Uncultured archaea (Methanosarcinales)

Uncultured archaea (Methanomicrobiales)

Uncultured archaea

(54,5%)

Methanoesarcina spp.

(9,1%)

Methanogenium spp.

(9,1%)
Methanosaeta spp.

(9,1%)

Methanoplanus spp.
(18,2%)

Hinh 5. C4u tric quan xd methanogen trong t6 hgp BKM dua trén phan tich thu vién gen mcrA.
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Phan tich thu vién gen mcrA cho thay
methanogen trong t6 hgp BKM thudc hai bo
Methanomicrobiales (nhém I, 1V va V(2)) va
Methanosarcinales (nhém I, IIT va V(1)). Vé
dac diém sinh ly, methanogen thudc bo
Methanomicrobiales (nhu cac chi
Methanogenium, Methanoplanus,
Methanomicrobium,..) chuyén biét sir dung H, +
CO, va formate 1am chét cho dién tor dé tao
CH,, mot sb loai c6 thé sir dung alcohol, tuy
nhién hoan toan khong st dung acetate. Trong
khi do, methanogen thudc bo
Methanosarcinales (nhu cac chi
Methanosarcina, Methanolobus,
Methanosaeta,...) lai cé tinh chuyén biét cao
trong sir dung acetate va mot sé hop chat Cl1
nhu methanol, methylamine dé tao CH, [15].
Nhu vay, viéc st dung cam gao 1én men lam co
chat cho phép nuéi ting sinh khdi ddi véi da
dang methanogen, bao gém ca nhém dinh
dudng hydro va nhém dinh dudng acetate. Do
vy phuong phap nuéi nay c6 thé ap dung dé tao
nguon vi sinh vat thich hop cho qua trinh phan
hay ky khi sinh methane trong diéu kién nudc
bién khi c6 mit da dang co chét khac nhau.
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3.4. Danh gid hiéu qua cua 16 hop BKM trong
xu Iy chat thai chan nuoi 6 mo hinh me 2 lit

Hoat tinh cua t6 hop vi sinh vat BKM duoc
danh gia thong qua thi nghiém xu 1y chét thai
nuoi lon thit trong diéu kién moi trudng nudce
bién (Hinh 1). Trong thi nghiém nay, chat thai
chian nuédi duge tron véi nude bién theo ty 1€
1/4 (v/v), tuong duong COD trude khi xir 1y la
15000 mg/1. Dich nudéi BKM dugc bd sung vao
binh xir Iy & mirc 10% thé tich.

Két qua cho thiy to6 hop BKM di c6 tac
dung khoéi dong nhanh qua trinh phan hay ky
khi sinh methane trong binh thi nghiém.
Methane xuat hién trong thanh phan khi tao ra ¢
ngdy thtr mudi, ting déu ¢ nhirng ngay tiép theo
va dat cuc dai (18n t6i 89%) sau 3 tuin (Hinh
6A). Trong khi d6 & ddi ching khong bo sung
gidng khoi dong, methane chi bit dau xuét hién
& tuan tht tu va ting rat cham theo thoi gian,
cao nhat dat 12% sau 6 tuan (Hinh 6B). Ty 18
CH, trong m hinh thi nghiém sau tuan tht ba
thi giam dan do lugng cacbon hiru co trong
binh giam, hiéu suat loai COD ctia mé hinh dat
80% sau 60 ngay, tir 15000 mg/l con ~ 3000
mg/l (Hinh 6A). Tai cing thoi diém hiéu suat
loai COD trong mau ddi chung chi dat ~10%.

100
COD (mgO2L) 90
—B-CH4 (%)

:

:

:

:

E000

COD ma021.)
wn
=
CH4 (%0}

G000

4000

2000

Thid glan {tuin)

2/L)

Fi

COD (Mgl

15200 _ 14
COD (mgO2L)

15000

=8—CH4 (%) 12
14800
14600 10
14400 8 5
14200 =
14000 6 <

-

13600
13400

13200 0
1 2 3 4 5 6 1 8 9
Thiri gian (tuin)

Hinh 6. Chuyén héa COD thanh methane theo thoi gian & mé hinh mé 2 lit. A - Mau thi nghiém c6 bd sung t6
hop vi sinh vat BKM; B - Do6i chirmg khong bo sung vi sinh vat (moi diém 1a gia tri trung binh cua 2 lan do).
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Két qua thi nghiém chimg to qua trinh 1én
men ky khi sinh methane hoan toan c6 kha nang
dat hiéu suét cao trong diéu kién nudc bién néu
¢6 ngudn vi sinh vat khéi dong phi hop.

4. Két luan

T6 hop vi sinh vat BKM c6 tinh thich
nghi cao voi diéu kién nudc bién duoc nudi
tang sinh thanh cong trong diéu kién phong thi
nghiém str dung co chat 1a cam gao tién xur ly
bang 1én men sinh hoc. Phuong phap nay cho
phép tao dwoc dich t& bao chua 2,8x10°
MPN/ml methanogen va 4,6x10° MPN/ml vi
khuan ky khi tong sd sau 15 ngay nudi, hoat
tinh sinh methane 6n dinh & mirc 8 mmol CH,/g
COD. Theo két qua phan tich thu vién gen
mcrA, to6 hop BKM c6 thanh phan methanogen
da dang, bao gébm cac chi dinh dudng hydro
(Methanogenium, Methanoplanus,
Methanomicrobium) va cac chi dinh dudng
acetate (Methanosarcina, Methanosaeta), do
vay c6 kha niang thich nghi cao v&i nhiéu dang
co chét khac nhau trong méi truong. Kha ning
hd tro qua trinh khai dong va ting hiéu qua
phan huy ky khi sinh methane cua t6 hgp BKM
dugc chimg minh qua thi nghiém xir Iy chét thai
nuoi lon thit trong diéu kién nudc bién & md
hinh mé 2 lit. Sy ¢6 mit ciia cac vi sinh vat
trong t6 hop BKM cho phép khéi dong nhanh
qué trinh phan huy chi sau 10 ngay, dat hi¢u
suat loai COD ~ 80% sau 2 thang véi thanh
phan CH, trong hdn hop khi sinh ra dat cuc dai
1én dén 89%. Két qua nghién ctru thu dugc ¢ y
nghia quan trong trong viéc hudng téi ing dung
BKM dé hd tro cac hé thdng xir Iy ky khi chat
thai hitu co trong diéu kién nudc bién, gop phan
bao vé moi truong bién Viét Nam.
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methanogenic compositions in anerobic biogas

Study on Cultivation of the Anaerobic Microbial
Consortium BKM Capable of Methane Fermentation
under Seawater Conditions
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Abstract: Marine environment in Vietnam has been severely polluted due to daily discharge of
untreated organic wastes from land. Meanwhile, anaerobic digestion, the most efficient technology for
the treatment of organic wastes is commonly uneffective in marine environment, the main reason is
the lack of microorganisms capable of adapting to this special environmental conditions. In the present
study, we showed an effective method to cultivate the marine microbial consortium BKM capable of
performing the process of anaerobic digestion of organic wastes under seawater conditions. A complex
substrate derived from 5-day fermented 10% rice bran in synthetic seawater, that had pH of 4.5, COD
~ 45000 mg O,/L, VFA ~ 900 mg/L was developed to apply as substrate for the cultivation procedure.
Anaerobic synthetic seawater medium containing 10% of the fermented rice bran has been proven
effective in cultivation of the BKM consortium and allowed to reach a stable specific methane
production activity of 180 mL CH,/g COD after 5 days at 28 - 30°C. The 15 day well-grown culture of
BKM contained 2.8x10° MPN/ml methanogens, mainly belonged to hydrogenotrophic
Methanomicrobiales and acetoclastic Methanosarcinales, as showed by analyses of mcrA gene library.
In a 2 liter laboratory bioreactor model containing poultry manure mixed in seawater, the BKM culture
showed highly effective, enabling the methane production to start after just 3 days of incubation,
reaching 80% COD elimination after 60 days. The preliminary results indicated that BKM consortium
cultivated in seawater medium with fermented 10% rice bran as showed in this study would have high
application potential in anaerobic organic waste treatment systems operating under seawater condition.

Keywords: Biogas, methanogen, marine environmental pollution, anaerobic bacteria, organic
waste treatment.





