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MOT SG PAC PIEM SINH LY, SINH HOA VA KHA NANG SU'DUNG DAU
CUA HAI CHUNG VI KHUAN KHU SUNPHAT KC-S1 VA KC-S2
PHAN LAP TU KHU THU NGHIEM XU LY O NHIEM DAU
NHAN TAO KHE CHE, TINH QUANG NINH

Vi khuén khir sunphat 12 mot trong nhitng
nhém vi khuén ky khf quan trong tham gia vao
chu trinh vat chét. Qué trinh khir sunphat 12 qud
trinh sinh hoc chii y&u dién ra trong cdc trdm
tich & bién, chiém hon 50% toan bo qud trinh
khoéng héa céc chét hitu co [5]. Vi vi khudn
khir sunphat c6 mét & rét nhidu via dd va dd
phién sét c6 chita ddu, nén ching déng moét vai
trd kinh t& quan trong trong rét nhiéu kinh vyc
ciia cong ngh¢ ddu. Tir lau, ngudi ta d& biét dén
kha néng sit dyng ddu clia cdc vi sinh v4t trong
didu kién hi€u khf, nhung phdi tit cudi nhing
ndm 80 clia th€ ky truée, méi cé nhitng nghién
cttu vé kha nang phan hilty ddu cta vi khudn ky
khi, trong d6 dac bigt 1a vi khudn khir sunphat
(3, 8]. Tuy nhién, s¢ lugng chiing vi khuén phan
lap duge cho cdc nghién citu thl chua nhiéu do
qud trinh phét trién & diéu ki¢n ky khf cha vi
sinh vt dién ra cham chap v& nhitng han ché vé
k¢ thuat trong qué trinh phan 1ap ching (8].
Thdi gian gdn day, cdc nhd khoa hec trén th¢
gi6i da phan 1ap dugc mot s6 ching vi khudn
khit sun phat c6 khia nang phan hiy
hydrocacbon no va hydrocacbon thom [1, 4, 9,
10]. C4c phét hién niy mé ra m¢t huéng nghién
citu méi mé va thd vj vé kha nang phan hity cdc
thanh phén ddu & diéu kién ky kh{

Trong bai bédo ndy, chiing téi trinh bay mot
s6 k&t qua nghién cttu vé dac diém sinh 1y, sinh
héa va kha nang sit dyng ddu va cdc thanh phén
clia ddu bdi hai chiing vi khuén khir sunphat
KC-S1 va KC-S2 phan lap tit khu thir nghigm xif
19 6 nhidm déu & moi trudng bién Khe Che, Clra
Luyc, tinh Quéng Ninh. .

TRAN NHU HOA, DANG TH] CAM HA
Vién Cong nghé sinh hoc

I. PHUONG PHAP NGHIEN CUU

Méu biin cét duge thu thap ti khu xir 1y thit
nghiém 6 nhiém ddu nhan tago Khe Che dé
nghién cttu sy bién dong clia cdc nhém vi sinh
vat ky khf tham gia vio qué trinh 1am sach ddu.
Hai chiing vi khudn khit sunphat KC-S1, KC-52
duge phan 14p va 1am sach. Moi trudng Posgate
B, C (c6 cai tién) duge sit dung dé nuoi cély vi
khudn khi sunphat (2, 4].

Viéc nghién cttu dnh hudng clia mot s6 yéu
t6 moi trudng 1én hai chiing KC-S1 vi KC-52 dé
duoc tién hanh, véi néng d¢ NaCl tir 0-30%, pH
tir 5-11 va nhiét do & 4°C, 20°C, 28°C, 37°C,
44°C va 55°C,

Dé dénh gid kha nang sir dung céc co chét
nhu nguén cacbon vA ning lugng duy nhét trén
moi trudng Posgate B c6 cai tién véi néng d¢
NaCl 3%, céc nguén co chét 14n lugt 12 axétat
10mM, benzoat 10 mM, butirat 10 mM,
izobutirat10 mM, propionat 10 mM, sucxinat 10
mM, glucoza 5 mM, étanol 10 mM va glixérol
10 mM da duge sir dung.

Pé x4c dinh mic sinh trudng cha cdc chiing
vi sinh vat, d& st dung phuong phép do d¢ duc
OD ciia moi trudng nudi cfy trén médy so mau
quang phé tai budc séng 500 nm.

Céc phuong phép x4c dinh khéc: hinh théi t€
bdo duge quan st dudi kinh hiém vi di¢n tir
JEM T8 chia Nhat Ban véi sy gidp dd cla Vién
Ve sinh - Dich t& trung uong. Hén hgp ddu gém
déu tho, ddu diézen (DO), ddu nhién ligu (FO)
14n lugt theo ty 1¢ 2:2:1 d& duge sir dung trong
nghién citu kha ning sit dyng ddu ctia hai chiing
KC-S1, KC-S2 vk dénh gié bing phuong phép
trong lugng va séc ky khi (GS) véi sy cong tdc
ctia Vién Déu kh{ Vi¢t Nam.
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II. KET QUA VA THAO LUAN

1. P4ac diém hinh thél cia hal ching KC-51
va KC-S2

LIS I‘l‘l'f L

o

Hinh 1. Anh kinh hién vi dién tif clia ching
KC-S1 (d¢ phéng dai 18.000)

2. Pac diém sinh 1§, sinh héa clia hal ching
KC-S1 va KC-S2
Ca hai ching vi khudn déu c6 kha nang phét
trién trong khodng nhiét d¢ 20-37°C, trong d6
nhigt d¢ t6i wu 1a 28-37°C. Khong quan sét thdy
syt phét trién & 4°C, 44°C, 55°C. Hai chiing déu
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Hinh 3. Anh hudng clia NaCl lén sy phét trién
clia hai chling KC-S1 va KC-82

Tir két qua nghién citu kha nang sir dyng céc
nguén hitu cé khdc nhau clia hai chiing vi
khuén, ¢ hai chling thudc nhém vi khuén khir
sunphat 6xy héa khong hoan toan, déu sir dung
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Hai chiing KC-S1 va KC-52 14 vi khuén gam
4m, t&€ bdo cha hai ching ndy cé dang vibrio,
kfch thuée clia cdc t€ bao tir 0,56-0,70 x 1,8-2,1
pm (hinh 1, 2),

M

Hinh 2. Anh kinh hién vi dién e ciia chiing
KC-S2 (d¢ phéng dai 18.000)

c6 kha néng phét trién & cdc néng do NaCl 0,5-
5% (hinh 3) vA phdt trién t6i wu & NaCl
3%.Chting khong phét trién & néng do NaCl 0%
va 16n hon 10%. Hai chiing KC-S1 va KC-S2 cé
kha nang phét trién trong khodng pH hep tir 7-
8,5 (hinh 4).
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Hinh 4. Anh hudng clia pH 1en sy phét trién
cta hai ching KC-S2 va KC-52

lactat vd benzoat, Tuy nhién KC-S1 ‘st dung
propionat, sucxinat vd glucoza, Trong khi dé
KC-82 c6 kha nang sit dung izobutirat, étanol,
glixérol vd khong sl dung propionat, sucxinat



vh glucoza (bing 1).
Bdng 1

Khé nang sir dung céc ngudn co chét hitu co
ciia hal chiing KC-S1 va KC-82

Co chét KC-S1 KC-82
Axetat - -
Lactat +

Benzoat 4 + o

Butirat - -

Izobutirat - +

Propionat

Sucxinat

+ |+ |+
L]

Glucoza
Etanol .
Glixeérol - +
Ghi chii: + c6 phét trién, - khong pht trién
3. Kha nang sir dung ddu cia hal ching KC-
S1 va KC-S2

Sau 15 ngdy nuoi cfly trong diéu kién ky khf,
cd hai ching déu cé khd néng sit dung déu,
trong d6 chiing KC-S2 c6 kha nang sit dung du
manh hon so véi ching KC-S1. Ching KC-52
c6 kh néng sir dung 27,4% ham lugng ddu téng
s6, trong khi d6 chiing KC-S1 c6 khé nang sit

K KC.81 KC.82

Hinh 5. Khé nang sit dyng déu téng s6
clia hai ching KC-S1 va KC-82

dung 14,5% ham lugng ddu téng s& (hinh 5).
Day 1d mot trong nhitng nghién cttu ddu tien o]
Viét Nam vé kha nang phan hiy ddu cla vi
khuén khir sunphat, chfnh v1 vy cdc ket qua vé
kha ning phan hity ddu clia hai chiing vi khudn
KC-S1 vi KC-S2 1a nhitng d&n chitng quan trong
dé gidi thich tai sao hydrocacbon no v thom bj
loai bd khong nhitng & didu ki¢n hi€u khf ma cd
ky khf. K&t qua ndy cling gép phén khing djnh
sy thanh cong clia viéc sir dung phuong phép
phan hiy sinh hoc dé Iam sach déu & diéu ki¢n
moi trudng md (moi trudng bién).

Chiing KC-S1 c6 khi néng sit dung 4,8%
hydrocacbon no, trong khi d6 thl ham luong
hydrocacbon thom gidm di nhiéu hon (30%).
Treén thé gi6i gén day, ngudi ta dd phan 14p duge
mot s6 chiing vi khudn khirsunphat cé khé ning
phan hily hydrocacbon thom, nhu ching
Desuljobacula toluolica 'Tol2 vA chiing
PRTOLL cé thé st dung toluen, hai chiing
oXyS!1 va mXySl1 c6 khd nang phan hily toluen
vd benzoat [9]. DAy 1a mdt két quad rét quan
trong bdi vi hydrocacbon thom 13 thinh phén rat
doc (hinh 6). Tir cdc ket qua phan tich bing sdc
ky khf cho thdy chiing KC-S2 c6 khd néng si
dung 10,4% lugng hydrocacbon no va 22%
lugng hydrocacbon thom. So sénh khd ning
phan hity ddu gilta hai chiing KC-S1 va KC-82,
ta nhdn théy chiing KC-S1 c6 khd ning sir dung
hydrocacbon thom r.anh hon so v6i chiing KC-
S2, tuy nhién ching KC-S2 lai sit dung thanh
phén hydrocacbon no manh hon KC-81 (hinh 7).

% khét lugng
80 4
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10 4

H-C no H-C thom Nhya Asphalten
Hinh 6. Kha ning phan hty timg thanh phén ddu

ctia chiing KC-S1
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Hinh 7. Kha nang phan hily timg thanh phén ddu clia ching KC-S2

Ca hai ching KC-S1 va KC-S2 déu c6 kha
néng sit dyng hydrocacbon no mach dai tir C35
dén C40. Difu nay rat c6 ¥ nghia trong vi¢c xit
1y 6 nhiém ddu va cdc sin phdm déu, Boi vi sy
phén hily cdc n-parafin cé trong lugng phan tit
cao bao gidy cling khé khén hon so véi cdc phan
doan c6 trong lugng phan tir thdp. Mot s6 vi
khuén khir sunphat méi dugc phan 14p gén day
c6 kha nang phan hity hydrocacbon no. V{ du
nhu ching Hxd3 cé kha néng sl dung alkan tir
C12 dén C20 va chiing TD3 c6 kha ning sit
dung alkan tir C6 dén C16 va phit trién t6t nhat
tit C8 dén C12 [6]. Con cdc chiing duge nghién
citu trong bai bdo ndy lai c6 kha néng sir dung
alkan c¢6 mach dai hon, cho nén két qud phan
loai dinh tén dén lodi la rdt quan trong. Hién tai,
ching toi ciing dang tién hanh phan loai hai
chiing vi khufn ndy bdng phuong phép phén ti,
so sdnh trinh ty gien m& héa 168 rARN. Két qua
s& duge trinh bay trong mdt cong trinh Khéc.
Trong qué trinh nghién citu, ching toi cling
nhan thdy cdc hé¢ s6 déc trung clia ddu thay déi,
diéu dé ching to réing hai ching vi khudn KC-
S1 va KC-S2 thyc sy tham gia vao qud trinh
phan hity ddu & khu xir 1y thyc nghiém Khe Che.

111 KET LUAN

Hai chiing vi khudn khit sunphat KC-S1 va
KC-S2 phan 1ap dugc déu c6é kha nang sit dung
hén hop ddu, trong dé ching KC-S1 sit dung
14,5% va ching KC-S2 sit dung 17,4% ham
lugng ddu téng s6. Ci hai ching déu c6 kha
néng phan hiy thanh phén hydrocacbon no va
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hydrocacbon thom. P4y la m¢t trong nhiing
cong trinh nghién cttu ddu tién vé kha nang phan
hity d4u clia vi khudn khir sunphat & Viét Nam.
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PHYSIOLOGICAL, BIOCHEMICAL PROPERTIES AND OIL DEGRADING
CAPACITY OF TWO SULFATE - REDUCING BACTERIA STRAINS ISOLATED
FROM THE OIL - CONTAMINATED TREATMENT TRIAL KHECHE ZONE, -
QUANGNINH PROVINCE

TRAN NHU HOA, DANG THI CAM HA

SUMMARY

Two strains of sulfate reducing bacteria were isolated from the oil - contaminated treatment trial Kheche
zone, Quangninh province and designed as KC-S1 and KC-S2. Their cells had vibrio form, with sizes 0.56-
0.70 pm x 1.8-2.1 pm. They grew optimally at 28-37°C, NaCl 0.5-3.0% and pH 7.0-8.5. The KC-S1 and KC-
2 strains were able to degrade 14.5% and 27.4% of the oil mix (FO +DO + crude oil) respectively after 15
days of cultivation. The KC-S1 strain utilized 4.8% aliphatic hydrocarbon and 30% aromatic hydrocarbon.
The KC-S2 strain utilized 10% aliphatic hydrocarbon and 22% aromatic hydrocarbon. Both strains were able

to utilize n-long paraffin fractions from C35-C48. N
Ngay nhén bai: 12-6-2002
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