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TOM TAT

Pam don bao (single cell protein, SCP) dugc tao ra tir sinh khéi ctia nhiéu loai vi sinh vét c6 ham lugng
protein cao, trong d6 c6 vi khun oxy héa methane (MOB). Uu diém cua loai dam nay 14 c6 thanh phén dinh
dudng cao, dugc chi dong san Xuét trong cac thiét bi 1én men vdi co chat 14 nhiéu dang chét thai hitu co, hoan
toan khong phu thudc vao dién tich tréng trot, chan nudi hay anh huong cua khi hdu nhu cac loai dam dong
thuc vat. Trong nghién ctru nay, ching vi khudn oxy hoa methane BG3 dugc phan 1ap tir nude thii sau biogas
qua budc 1am giau trong méi truong khoang dich thé voi methane (30% pha khi trong binh nui) 1a ngudn ning
luong va cacbon duy nhét. Ching BG3 gdm céc té bao hinh oval, kich thudc 0,8-1x16 -1,8 pm, hiu nhu khong
chuyén déng. So sanh trinh ty gin du ciial6S rDNA tir chung BG3 v6i cdc trinh tu tai GenBank cho thdy BG3
thudc chi Methylomonas, lodi gan giii nhét 1a M. koyamae (97%). Vi tri phan loai trong chi Methylomonas con
dugc khing dinh qua phén tich trinh ty gen pmod mi héa cho tidu don vi o cia enzyme methane-
monooxygenase & ching nay. Ngoai methane, ching BG3 ¢6 thé sir dung methanol 1am co chét dé sinh truéng.
Ching BG3 st dung methane dé tao sinh khdi véi hiéu suit ~2,8 m’ methane/kg sinh khéi kho, chira ham
luong protein thd ¢ mirc cao (68,69%). V6i kha nang chuyén hoa methane, khi nha kinh dang quan tim thu hai
sau CO,, thanh sinh khéi lam ngudn dam chét lugng cao cho chin nuéi, ching BG3 ¢6 tiém ning 16n trong tmg
dung thyc té & Viét Nam hién nay. Trinh ty 16S rDNA va gen pmoA ctia ching Methylomonas sp. BG3 duoc
luu giit tai GenBank voi ma s6 tuong tmg 13 KJ081955 va KJ081956.

Tir khoa: Khi sinh hoc (biogas), Oxy héa methane, MOB, dam vi sinh (Single Cell Protein — SCP),

Methylomonas sp.
MO DAU

Vi khuén oxy hoéa methane (MOB) 1a nhém vi sinh
vat duy nhit str dung methane nhwr nguodn ning lugng va
cacbon dé sinh truong & diéu kién hiéu khi (Hanson,
Hanson 1996). Ddy la nhom tham gia chu yéu vao chu
trinh chuyén hoa methane trong tw nhién, do d6 vi khun
oxy hoéa methane dong gop quan trong trong kiém soét
phat thai methane toan cau (Hanson, Hanson, 1996).
MOB c6 mit ¢ nhiéu dang méi truong khac nhau, noi
co ngu(")n methane va oxy dugc duy tri, vi du nhu dat
ngp nudce, dat rudng lha nude hay cac hé thong xir 1y
nudc thai ¢6 ham lugng hitu co cao (Stein, 2003). Bén
canh vai tro sinh thai 1a kiém soat phat thai methane
trong tw nhién, MOB con dugc tng dung trong nhiéu
linh vyc khac nhu tao methanol tir methane, tao mang
loc sinh hoc dé han ché phat thai methane tir cac hé
thdng phan hity hiru co (nhu cac bii chon lap rac), xir Iy
mot s6 chat 6 nhiém nhu TCE (ddc biét trong cic hé
thdng nude ngdm), san xut protein don bao lam thirc in
chan nu6i, v.v. (Fritz, Hermann, 1977; Jang et al., 2010).

Protein don bao (single cell protein) dugc s dyng
trong chin nudi nhu ngudn thay thé protein truyén théng
(tr thuc vat va dong vat), ngdy cang duoc quan tam
nghién ctru trwde tinh hinh an ninh lwong thuc, 6 nhiém
mdi trudng va bién dbi khi hau (Overland ef al., 2010).
Céc vi sinh vat thuong dugc st dung cho myc dich san
xuat SCP gdm nidm men (Saccharomyces cerevisiae,
Pichia pastoris, Candida utilis, Geotrichum candidum),
nim soi (Aspergillus oryzae, Fusarium venenatum,
Sclerotium rolfsii, Polyporus, Trichoderma), vi khuén
(Rhodopseudomonas capsulate, Methylococcus
capsulatus). ... Dé tao luong sinh khdi 16n, cac vi sinh
vat nay dugc nuoi trén céc loai co chat khac nhau, dic
biét nhiéu loai chét thai va phu pham hiru co ¢ thé dugc
tan dung (Khan, Dahot, 2010).

Nghién ctru san xuit SCP tir MOB dugc tién hanh
tir nhitng ndm 70 cta thé ky truéc v6i san pham
thuong mai tiéu biéu 1a Bioprotein cuia cong ty
Norferm Danmark A/S (Pan Mach). Trong nghién
cuu tao SCP tr Methylococcus capsulatus (Bath),
Skrede va ddng tac gia (1998) da sir dung khi tu nhién
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(91% methane, 5% ethane, 1,7% propane, 1% butane)
lam co chat, theo d6 san pham sinh khdi c6 ham lwong
protein tho, chat béo, tro twong tmg 1a 70%, 10% va
7% (Skrede et al., 1998). Thanh ph?m cac amino acid
thiét yéu cua SCP tir MOB ciing twong tu nhu trong
ngudn dam bot ca va bot dau tuong (Hellwing, 2005).
Ching MOB khac 1a Methylomonas sp. DSM 580 da
dugc st dung dé san xuat SCP tr methanol, dat hiéu
suat 0,44 g trong luong kho/g methanol, ham lwong
protein thd 1én t6i 76% (Fritz, 1977). Cong ngh¢ san
xudt SCP ¢6 kha ning 80p phan giai quyét van dé
thiéu hut protein trén thé gidi, dac biét trong linh vuc
chan nuéi. SCP tir MOB nuéi bang methane khong
nhiing tao ra ngudn dam chit lwong cao ma con gop
phdn giam tic dong cua khi nha kinh nay 1én sy am
1én toan cu.

O Viét Nam, viéc xir Iy cac ngudn thai hitu co
bing cong nghé 1én men ky khi sinh methane hién
dang tao ra mot lugng khi methane 16n chua duoc st
dung mot cach hiéu qua do thiéu cac cong nghé phu
hop. Chuyén hoa khi methane trong thanh phan
biogas thanh sinh khéi MOB ¢6 ham lugng protein
cao cho muc dich chin nudi 1an dau tién dugc dé cap
trong nghién ctru nay nhu mot giai phap tiém niang
cho viéc sir dung hiéu qua biogas, han ché phat thai
methane tir qua trinh phan giai chit thai hiru co &
Viét Nam.

VAT LIEU VA PHUONG PHAP
Lam giau va phan lap MOB

Viéc lam giau vi khuén oxy hoa methane dwoc
thyc hién trong binh serum 150 ml chira 50 ml moi
truong khoang dich thé (NaCl 1 g, MgCl,.6H,0 0,4
g, CaCl,.2H,0 0,15 g, KCI 0,5 g, NH4Cl1 0,25 g,
KH,P0,0,2 g, MgS0,.7H,0 0,25 g, NHsNO5 0,1 g,
KH,PO, 0,01g, Fe-EDTA 0.25 mg, nudc cat 1000
ml), I ml hdn hop vi lugng (Widdel, 1992) va 2,5 ml
hdn hop vitamin (Fuse et al, 1998), bd sung
methane theo ty 1¢ methane : khong khi la 1 : 2. Binh
nudi dugc giit trong ti 4m 30°C, lic ¢ toc do 100
vong/phut trong 7 ngay. Nong do khi methane ban
dau va sau 7 ngay dugc xac dinh bang séc ky khi.

Ching MOB thuan khiét dugc tién hanh phan
lap qua day pha loang trén dia 96 giéng sir dung méi
truong khoang nhu trong thi nghiém lam giau. Cac
dia nay sau d6 duoc dat trong budng thiy tinh kin
chtra hon hop methane/khong khi véi ty 1€ 1:2, gilt &
30°C trong bong t6i 1 — 2 tudn. Sy phat trién cua
MOB dugc xac dinh thong qua d§ duc cua dich nuoi
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do & budc séng 600 nm bing thiét bi doc dia
(Benchmark Plus, Beckman coulter, My) két hop
quan sat té bao dudi kinh h1en vi. Cac giéng ¢ do pha
lodng cao nhat ¢6 su phét trién cua vi sinh vat dugc
sir dung cho 1an pha loang ké tiép va lap lai qua trinh
tinh sach nay vai lan cho dén khi thu dugc ching
thuan khiét.

Tach DNA téng s6 va phin tich trinh tul6S
rDNA va gen pmoA

Ching MOB thuan khiét duoc nuéi trén moéi
truong dich thé, sau d6 ly tim 5000 v/p trong 10 phut
dé thu sinh khéi. DNA tbng s§ dugc tach theo phuong
phép ctia Marmur va dong tac gia (1961). Poan 16S
rDNA  duoc khuyéch dai voi  cap moi  27f
(AGAGTTTGATCMTGGCTCAG) (Edwards et al.,
1989) va 1492r (TACGGYTACCTTGTTACGACTT)
(Weisburg ef al., 1991). Gen pmoA mi hoéa cho tiéu
don vi a cla enzyme methane monooxygenase dugc
khuyéch dai Vol cap mdi A189f
(GGNGACTGGGACTTCTGG) va mb661r
(CCGGMGCAACGTCYTTACC) (Fuse et al., 1998).

San phém PCR dugc tinh sach béng PCR-
purification Kit (Bioneer, Han Qudc), va sir dung
lam khuon trong phan Ung giai trinh ty voi ABI
Prism BigDye Terminator cycle sequencing kit va
doc trén may tu dong 3110 Avant Appied
Biosystems. Trinh tu gen dugc phéan tich, so sanh voi
trinh tu cac gen tuong ung cia céac loai co lién quan
trén GenBank st dung Blast Search. Cay phan loai
dugc dung theo phuong phap neighbour-joining
(Saitou, Nei, 1987), trong d6 dinh dang cdy duogc
tién hanh dwa trén 1000 phép so sanh da chiéu
(Felsenstein, 1985).

Xic dinh ham lwgng protein trong sinh khéi MOB

Nu6i MOB trong binh Duran Schott 1lit chira
200 ml moi truong khoang dich thé bd sung vi luong
va vitamin dé thu sinh kh6i. Phan khong khi phia
trén moi trudng trong binh nuoi 1a hdn hop methane
(Messer Vietnam) : khong khi = 1:2. Dich nuéi dugc
khudy lién tyc trén may khudy tir nhdm ting mirc hoa
tan cua pha khi vao pha long. Binh nuéi dugc dat tai
30°C, tranh anh sang trong thoi gian 48 h (dat ODgg
= 0,6). Sau 8 ngay, dich té bao duoc ly tim & téc do
5000 vong/phut trong 10 phut, thu sinh khéi va siy
kho tai 80°C trong 24 h. Ham luong nito tong trong
sinh khdi kho té& bao dwoc xac dinh theo phwong
phap Kjeldahl va ham lugng protein thd dugc tinh
bang cach ldy gia tri nito tong so c6 trong 100 g té
bao khé nhan voi hé sé 6,25 (theo TCVN
4328:2007).
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Xic dinh ham lwgng methane bing hé théng sic
ky khi

Ham lugng methane trong pha khi cua cac binh
nudi dwgc phan tich bang hé théng sic ky khi
Agilent Technologies 7890A sir dung ddu do TCD
(Temperature Conductive Detector). Chuong trinh
phén tich cu thé nhu sau: nhiét do dau do 250°C,
nhiét d6 budng tra mau 100°C, nhiét do 16 200°C,
toc d6 dong khi mang helium 3 ml/phat. Pudng
chudn methane dwogc xdy dung tir két qua phan tich
diy cac ndng d6 methane trong hdn hop véi khong
khi (tir 0 — 50% thé tich) chira trong céc binh serum.

KET QUA VA THAO LUAN

Lam giau MOB

Vi khuin oxy hoa methane dugc lam giau trong
cac binh serum chtta ~ 30% methane trong pha khi.
Nudc thai sau Dbiogas tai hé thong xu
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ly chét thai tir trang trai nudi lgn thit & Vinh Phuic
dugc st dung lam ngudn vi sinh ban dau véi ty 18
gidng 1a 10% thé tich. Nudc thai sau biogas hoi tu
hai yéu t& cin thiét cho MOB sinh truéng la khi
methane va oxy hoa tan, do d6 kha nang c6 mat cia
MOB trong ngudn thai nay 1a rt 16n. Cac binh lam
giau duoc dat tai 30°C trong diéu kién tranh anh sang,
lic 100 vong/phut dé dam bdo vi sinh vat trong moi
truong dich thé duoc tlep xuc voi co chat dang khi.

Sinh trudng ciia vi khuan trong cac binh lam giau
duogc danh gia théng qua quan sat sy thay ddi do duc
cua dich nudi cung vdi muirc tiéu thu methane trong
binh (Hinh 1).

Vi sinh vét trong cac binh lam giau c6 muc sinh
trucmg khong cao, ODgq ctia dich nuoi dat mac ~0,5
sau moi tudn va lugng methane tiéu thy tai budce lam
gidu thir nhat chi dat ~20%. Tuy nhién mirc tiéu thy
methane tang 1én rd rét sau mdi lan cdy truyén, dat
~40% va 55% twong tmg & cac lan cdy truyén thir hai
va ba (Hinh 1), chirng t6 ¢6 sy sinh trudng cia vi
khuén oxy hoa methane.

B Ngay 0
Ngay 7
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Cac lan lam giau

Hinh 1. Lam giau MOB ti nwéc thai sau biogas: Murc tiéu thu methane cua td hop vi sinh vat trong dich lam giau qua cac lan

cdy truyén.

Phan lip MOB tir cic miu lam giau

Viéc phan lap MOB bing k¥ thuat ciy gat dé
tach khuan lac trén méi treong thach thuong kho
thanh cong do nhém vi khuan nay sinh truong kém
trén moi truong rén, khong thé canh tranh dugc véi
céc loai vi khuan di dudng cing c6 mit trong dich
lam giau (Fuse et al., 1998). Bén canh d6, MOB
thuong tao cac hop chit da phéan tir ngoai bao, 1a co
chét cho cac nhém vi khuén co hoi (Bowman, 2006).

Dé khic phuc nhing 1y do trén, chung t6i tién hanh
phan lap MOB théng qua phuong phap diy pha
lodng trong moi truong khoang dich thé, thuc hién
trén dia 96 giéng v6 trung, sau d6 dit dia trong binh
thity tinh kin v6i biu khong khi c6 methane (30%) 1a
ngudn ning lugng va cacbon duy nhat.

Dich lam giau lan tht 3 dugc st dung dé phan
lap MOB trong nghién ctru nay. Dich nudi sau 7
ngay dat ODgo ~ 0,5 duoc pha lodng téi han trong
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moi truong dich thé rdi dua 1én dia 96 giéng sao cho
X4c suat duy nhét mot té bao MOB c6 mat trong mot
giéng 14 cao nhat. Sau 1 — 2 tuan, dich nudi trong cac
giéng chuyén duc ching t6 c6 su phat trién ctia vi
sinh vat. Lap lai nhiéu 1an quy trinh trén, chung BG3
thudn khiét da duoc tinh sach. Chung nay gom céc té
bao hinh oval, kich thudc 0.8-1x16-1.8 pum, hdu hét
khong chuyén dong (Hinh 2). Tai thoi diém cudi cia
pha sinh trudng, ching BG3 tao 16p sinh khéi dang
mang moéng mau tring hodc hong nhat nim duéi day
binh nuoi.

So sanh d6 twong ddng cua trinh ty gan du gen
16S rDNA cua chung BG3 véi cac chung MOB da
biet cho thay, ching nay dugc xép vao chi

Nguyén Thi Hiéu Thu & Pinh Thuy Hing

Methylomonas, loai gan giii nhat 14 Methylomonas
koyamae v&i 97% d6 tuong ddng (Hinh 3A). Do vy,
chung BG3 dugc dinh danh 1a Methylomonas sp.
BG3 va trinh ty 16S rDNA ctia chung nay dugc dang
ky tai GenBank véi ma s6 KJ081955.

Vi tri phan loai ctia ching BG3 dya trén két qua
so sanh trinh tu 16S rDNA con duogc khéng dinh
thong qua so sanh trinh tu gen pmoA ma hoa cho
enzyme methane monooxygenase dang hat (12 phan
tir chi thi cia cac loai MOB) (Hinh 3B), theo do
chung BG3 ndm & vi tri sau gitta cac loai thudc chi
Methylomonas, loai gan giii nhat 1a Methylomonas
koyamae (ty 1& twong ddng 96%).
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Hinh 2. Phan lap vi khudn MOB chiing BG3 tir mau lam giau. Hinh thai t& bao clia chiing BG3 dwéi kinh hién vi phan pha

dd phoéng dai 1000 1&n.

. Escherichia coli (AF511430.1)
fethyl aurantiaca (NR_029243.1)
Sét Methyl hanica (L20840.1)
65¢ Methyl dinavica (NR_041958.1)
001 W‘—Methylomonas rubra (M95662.1)

1000 Mothol, I

yamae (AB538964.1)

-Nitr oceani (AF509001.1)

Methyl sp. R4F (AB636305.1)
"Methylomonas sp. LC 1 (DQ119046.1)
Methyl hanica (U31653.1)

koyamae (AB538965.1)

BG3

Mothol,

sp. M5 (HM564017.1)

Hinh 3. Vij tri phan loai cia chiing BG3 dya trén so sanh trinh tv 16S rDNA (A) va gen pmoA ma héa cho enzyme methane-
monooxygenase dang hat (B) clia cac chling gan giii c6 trong GenBank.

Nghién ciru kha ning wng dung ching BG3 dé
tao SCP

Anh huéng cua cac yéu t6 1y hoa trong méi
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truong nudi cdy nhu pH, nhiét do va d6 man ddi véi
sinh truong cta chung BG3 dugc nghién ctru dé xac
dinh diéu kién sinh truéng t6i wu cho ching nay
(Hinh 4). C6 thé thdy ring ching BG3 sinh trudng
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tot nhat & pH 7, nhiét d 35°C, nong d6 NaCl 10 g/l
v6i co chat 1a hon hgp methane/khong khi = 1/2 (tinh
theo thé tich).
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Dé thu sinh khdi cho nghién ctru vé kha ning
tng dung trong san xuat dam vi sinh, chung BG3
dugc nudi cdy trong diéu kién nhu di mé ta & trén
(Hinh 5A).
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Hinh 4. Anh hudng clia mot sé yéu td moi trwdng téi mire sinh trwdng clia chiing BG3 trong méi trwdng khoang dich thé véi

methane & ngudn cacbon va nang lwong duy nhat.

OD600nm

Trong lugng khé té bao (g/l)

Ngay

Hinh 5. Nu6i tang sinh chiing BG3 trong diéu kién phong thi nghiém. A- Binh nu6i chiing BG3 voi methane; B- Sinh tredng
cta ching BG3 trén moi trwdng khoang cé methane la nguon carbon va nang lwong duy nhat.

Trong qué trinh nudi, toan bd thé tich khi trong
binh dwoc lam méi theo chu ky 3 ngay mét 1an nham
dam bao du methane va oxy cho su phat trién cta vi

khuén (tai cdc thoi diém c6 mili tén chi trén hinh 5B).

Bing cach nay, pha sinh truong cta ching BG3 da
duogc kéo dai, ODgy ciia dich nuéi ting 1én dang ké
(tir 0,385 1én 0,592) (Hinh 5B). R3 rang ring sinh
truong cua chung BG3 phy thudc chat ché vao ham
luong co chat methane ¢ trong binh nudi, gia tri
ODyg cling nhu trong luong kho té bao déu tdng sau
mdi 1an nap hdn hop khi methane/khong khi mai vao
binh nudi. Ham luong protein thé trong sinh khoi
ciia chung BG3 va mot s6 chung thuong duoc st

dung trong nghién ctru san xudt dam vi sinh duoc
trinh bay trong bang 1.

Ham lugng protein thd trong sinh khdi kho cua
ching BG3 cao twong dwong véi nhidu ching vi sinh
vat khac ciing dugc sir dung trong cac nghién ctru tao
protein vi sinh vat nhu Aspergillus niger, Penicillium
expansum hay Saccharomyces cerevisiae (Singh et
al., , 1991; Khan, Dahot, 2010; Mondal et al., 2012).
So véi cac chung MOB khac nhu Methylomonas sp.
va Methylococcus capsulatus d3 duoc cong bd trong
c4c nghién ciru twong tu, chung BG3 c¢6 sinh khéi
v6i ham lugng protein thd & mic gan tuong dwong
(Fritz, Hermann, 1977; Skrede et al., 1998) (Bang 1).
Két qua thu dwoc budc dau cho thdy chung BG3 ¢b
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tiém nang dugc st dung dé tao ngudn dam bd sung
vao thirc an chan nudi. Luong methane s dung dé
tao ra 1 kg sinh khéi khé 1a ~2,8 m®, cao hon so véi
nghién ciru dd cong bd truée diy dbi voi ching
Methylomonas capsulatus, st dung 2 m> methane dé
tao ra 1 kg sinh khéi kho (Bothe et al., 2002). Tuy
nhién cén luu ¥ ring trong nghién ctru ndy cd mot
luong methane dang ké bi that thoat khi thé tich khi
trong binh nudi dugc thay bang hdn hop khi c6 30%
methane theo chu ky 3 ngay mot lan. Nhiéu nghién
clru trude day cho thay dam tir MOB, trong do c6
cac loai thudc chi Methylomonas, hoan toan c6 thé
thay thé mot phan hay toan bo dam kho ci hay dau
teong trong thanh phﬁn thirc an tron cho lon, ga, ca,
tom (Overland et al., 2010). Methylomonas sp. BG3
la chung vi khuin oxy hoéa methane ddu tién dwoc
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phan lap & Viét Nam, df”)ng thoi c6 ham luong
protein chiém ty 1& rat cao trong sinh khéi. Viéc
nghién ciru tng dung chung vi khuin nay dé chuyén
methane trong biogas thanh ngudén dam cho chin
nudi s& 1a hudng cong nghé madi nham tan thu ngudn
nang lugng tir chat thai hiru co, ddng thoi giam phat
thai methane vao khi quyén.

Dung trén phuong dién méi trudng, ngudn dam
MOB dugc tao ra tir methane 1a khi nha kinh quan
trong ¢ tiém ning lam 4m toan cau cao gap 23 lan
so voi carbon dioxide (IPCC, 2007). Viéc tan dung
khi methane tir thanh phan khi sinh hoc tao ra trong
chc qué trinh xtr 1y cac ngudn thai hitu co & diéu kién
ky khi dé san xuat dam vi sinh nhd MOB 14 kha thi
va ¢6 ¥ nghia 16n, gép phan kiém soat phat thai
methane va lam giam bién ddi khi hau toan cau.

Bang 1. Ham lwong protein thd trong sinh khéi mét sé chiing vi sinh vat stiv dung trong nghién ctru san xuat SCP.

Chiing Co chét

Protein th (g/100 g Tai liéu tham khéo

CDW)

Aspergillus niger L6i ngd da xtr ly kiem 30.4 Singh et al., 1991
Penicillium expansum V4 trdu thiy phan + 1% sucrose 30.1 Khan, Dahot, 2010

s . Dich chiét vé dwa chudt + 0.2% 60.31 Mondal et al., 2012

accharomyces cerevisiae
glucose

Trichoderma harzianum Whey 34.21 Sisman et al., 2013
Methylomonas sp. DM580 Metanol 76 Fritz, Hermann, 1977
Methylococcus capsulatus Khi ty nhién 70 Skrede et al., 1998
Methylomonas sp. BG3 Methane 68.69 Nghién ctru nay

* S dung két hop véi Ralstonia sp., Brevibacillus agri va Aneurunibacillus sp.

KET LUAN

Chiing vi khuan BG3 dugc phéan lap tir nudc thai
sau biogas cua trang trai nudi heo thit thong qua qua
trinh lam giau va phan ldp trong moi truong céd
methane 1am ngudn carbon va ning lugng duy nhét.
Dua trén so sanh trinh tu 16S rDNA va trinh tu doan
gen mi hoa cho tiéu don vi o cta enzyme methane-
monooxygenase, chung BG3 dugc xép vao chi
Methylomonas, loai gan giii nhit 1a Methylomonas
koyamae (97% twong ddng vé trinh tyr 16S rDNA), ¢6
tén khoa hoc 1a Methylomonas sp. BG3. Trinh tu 16S
rDNA cua ching BG3 dugc dang ky tai GenBank véi
ma s6 KJ081955 va gen pmoA véi ma s6 KJ081956.
Khi sinh trudng voi methane va oxy, chiing nay tao
sinh khéi c6 ham lugng protein thé cao (68,69%) vai
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hiéu suit chuyén hoa methane 1a 2.805 m’/kg sinh
khéi kho. Ching nay c6 tiém niang duoc sir dung lam
nguyén liéu cho cac nghién ctru tao protein vi sinh vét
tir cac ngudn methane khac nhau ¢ Viét Nam nhu khi
sinh hoc, khi ty nhién dé ting hiéu qua st dung cac
ngudn khi nay, dong thoi giam thiéu anh huéng toi
mdi truong do chung gay ra.

Loi caAm on: Nghién cuu nay duoc tai tro boi Vién
Vi sinh vdt va Cong nghé sinh hoc, Dai hoc Quoc gia
Ha Néi dé tai co so nam 2016.
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Nguyén Thi Hiéu Thu & Pinh Thuy Hing

ISOLATION OF A METHANE-OXYDIZING BACTERIUM FOR THE STUDY ON
SINGLE CELL PROTEIN PRODUCTION FROM METHANE

Nguyen Thi Hieu Thu, Dinh Thuy Hang™

Institute of Microbiology and Biotechnology, Vietnam National University Hanoi
SUMMARY

Single cell protein (SCP) can be produced from biomass of different types of microorganisms that have
high protein content such as yeast, filamentous fungi, algae and bacteria. In comparison to animal and plant
protein sources, this kind of protein has several advantages, namely high protein and nutrient contents, being
produced in fermenters with the use of variety of organic wastes, independence in agriculture land or climate
conditions. Methane oxidizing bacteria (MOB) are considered as good candidates for SCP production and have
been intensively studied recently. In the present study, a MOB strain BG3 was isolated from wastewater of an
anaerobic digester via enrichment and isolation procedures using methane as the only carbon and energy
sources. Strain BG3 comprised of oval-shaped cells of 0,8-1x16 -1,8 um in size, almost nonmotile. Based on
comparative analyses of the 16S rDNA partial sequences, strain BG3 was identified as a member of the
Methylomonas genus, the most closely related species was Methylomonas koyamae (97% homology). This was
also confirmed by analyses of sequence of the pmoA gene, encoding for o-subunit in the methane-
monooxygenase in the strain. Besides methane, strain BG3 also utilized methanol for the growth. It has been
shown that methane-fed culture of strain BG3 could produce 68.69 g crude protein per 100 g CDW and the
according methane to biomass conversion efficiency was 2,8 m® methane'kg' dry biomassas. Owing the
capability of utilization of methane, the second important greenhouse gas, for the production of protein source
for animal feed, strain BG3 would have a great application potential in Vietnam. Strain BG3 was designated as
Methylomonas sp. BG3 and its 16S rDNA and pmoA gene sequences were deposited at the GenBank with
accession numbers of KJ081955 and KJ081956, respectively.

Keywords: Biogas, Methane oxidation, Methane-oxidizing bacteria (MOB), Single Cell Protein (SCP),
Methylomonas sp.
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