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KHA NANG SUDUNG HYDROCACBON DAU MO CUA BA CHUNG VI KHUAN
PHAN LAP TU CAN THAI XANG DAU O VIET NAM

Ciing véi sy phdt trién cla nén kinh t€, nhu
cdu vé nang lugng clia Vi¢t Nam ngdy cing
tang. Hang nam, mot khéi lugng 16n nhién liéu
duge nhap khdu v van chuyén do dé nguy co
gay 0 nhiém rat 16n. Ngodi ra, trong qud trinh
tén chita nhién lieu; xd, rira vd vé sinh bén bé
chita trong nha mdy, tram bom, cdc phuong tién
van tai, thu chd ddu v.v. nude thai va cin thai
xing ddu ciing 12 mot trong nhiing yéu t& gdy 6
nhiém moi trudng néu khong duoc kip thoi xir
ly.

Xf nghiép xang ddu Quéang Ninh cé khu bé
chita xéng, ddu 16n, méi ndm qué trinh x(c rira
. va vé sinh cdc bén chita da thai ra khodng 80
t&n can nhiém xang déu. Ngodi cdc chat rdn tho
nhu dat, cdt, v.v. can thai xang ddu con chita
hydrocacbon thom, cdc hop chat chia luu
huynh, dédc biét chiing con chita cdc thanh phén
khé phan hiy nhu n-parafin mach dai,
asphanten, resin, Néu khong x{r 1y can thai
nhiém xang ddu Kjp thoi s& din dén 6 nhiém
moi trudmg va nude ngdm. Hién nay c6 mot s6
phuong phdp dé xir 1y loai cén thdi ndy nhu téch
ddu bing phuong phédp co hoc, héa hoc, dét,
chon l4p .v.v, va xir 1y 1am sach bang phéan hiy
sinh hoc [7, 10, 13]. Phuong phédp phan hiy sinh
hoc (Bioremediation) hién nay duge dp dung
nhiéu nhat do gi4 thanh ré, dé p dung va an
todn ddi véi moi trudng. Cong nghé ndy da duge
Vi¢n Cong nghe sinh hoc vd Cong ty xéng ddu
B12 dp dung xir Iy nuéc thai, can thai nhiém
xang ddu vd cho nhitng két qua kha quan. Dé
26p phén xay dung va hoan thién quy trinh cong
ngh¢ lam sgch can ddy tir cde bé chira ddu theo
huéng phan hiy sinh hoc, ching toi da tién
hanh phan 18p, nghién ctu kha nang phan hiy
ddu va cdc thanh phén ddu khdc nhau cla céc
chiing vi sinh vat tén tai trong can thai néi wen.
Céc két qua thu dugc s& 1A co s& quan trong dé
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NGUYEN BA HOU, VO HONG NGA,
DANG TH] CAM HA

Vién Cong ngh¢ sinh hoe

thiét k& quy trinh phan hily sinh hoc lam sach
can ddy nhiém déu cé hiéu qua.

1. PHUONG PHAP NGHIEN CUU

Ba ching vi khuén: HK-HF6, HK-T3F1 va
HK-B,! phéan lap tir can thai xang ddu clia kho
K130, Xf nghiép xdng ddu Quang Ninh, Céng
ty xang ddu B12,

Moi trudng hi€u khf téng s&, moéi trudng
khodng dugc ding dé phan lap, nudi cdy va
nghién citu khd nang sit dung ddu nhién liéu
(FO), déu tho tdng mioxen clla mod Bach H6
theo cdc phuong phép dd miéu ta trude day [4,
8]. Cdc phuong phdp dé nghién citu dnh hudng
clia nhiét do, do pH, néng do NaCl dén sinh
trudng clia cdc chiing vi khudn trén moi trudng
khodng dugc miéu td & cde cong trinh di cong
b6 trudc day. Hinh thdi t&€ bdo vi khudn dugc
quan sat dudi kinh hién vi dién tir xuyén JEM
T8, kinh hién vi dién tir quét JEOL. Vi khuén da
duge phan loai theo kft chuén API 20E. Kha
nang sit dung hexadecan (C,sH,,), pristan
(2,6,10,14-tetramethylpentadecan), eicosan
(C;)Hs,), ocosan (CyyHyy), FO va ddu tho clia cdc
ching vi khuén di dugc dénh gid bdi sy thay
ddi d¢ duc clia moi trudng va thay déi tinh chat
1y hoc clia ddu. Kha néng sit dung FO cla hai
chiing HK-HF6 va HK-B,1 bing mdy sic ky khf
Shimadzu theo cdc phuong phdp mo ta trude
day [4, 5, 81.

11 KET QUA VA THAO LUAN
1. Phan loal so bd cde ching vi khudn

a) Ddic diénhinh thdi hoc

Pic diém hinh thdi hoc clia ba chimg vi
khudn dugc trinh bay & bang 1.



Bdng 1

Pac diém hinh théi hoe cia ba chiing vi Khuéin

Té¢ bao

Chiing Khudn lac
vl khudn K{c;&;l;;réc Mau sic | Hinh dang Kf“ih th;'dc Hinh dang Tién mao
pm
HKT3F] 5.7 <anh trdn, tron,| 0,58-0,71 x | que, khéng bao tir,/don cyc
hoi det 1,75-1,88 | gram am
— 5.7 nAu trdn, o, 0,54-0,58 x | que, khong bao tit, khong
hoi det 1,33-1,67 | gram am
HK-B.l 115 db gach trbn.. tron,| 0,5-0,67 x |que dai, khong baolkhong
: - 16m o tAm 4,00-5,00 | tlr, gram duong

Hinh 1. Anh kinh hién vi di¢n tr xuyén té bao

chiing HK-T3F1 (x 39.000)

b) Anh utdng ciia cde yéi t6'moi trieong dén si
phdt trién ciia vi khudn

Ba chiing vi khudin déu c6 kha ning tén tai
vi phat trién trong Khodng nhigt d L 28-45"C.
& cdc nhiet do 4°C va 50°C, céc chiing ndy déu
khong phdt trién. Hai ching HK-B,l vad HK-
HFG6 phdt trién t6t nhat & 37°C, trong khi dé
ching HK-T3F1 phét trién tdt nhét & 28°C. Ba
ching HK-B;1, HK-T3F1 vd HK-HF6 phét trién
vi tén tai trong moi trudng cé do pH tit 5 dén
11, Do pH t6i wu cho phét trién clia ba chling vi
khuén ndy trong khodng tit 7 dén 8. Hai ching
HK-HF6 vd HK-T3F1 c6 kha néng tén tai trong

Hinh 2. Anh kinh hién vi dién tir quét t& bao
chiing HK-B,1 (x 15.000)

moi trudng chita tit 0 dén 5% NaCl, rieng chiing
HK-B,1 c6 thé tén tai & néng do NaCl cao hon
(10%), ba chiing HK-HF6, HK-B,1 va HK-
T3F1 phét trién t6t nhét & 0-0,5% NaCl. Nudc
thai, cén thai trong céc bdn chifa xang ddu kho
K130 bj anh hudng clia nudc bién do cdc hoat
dong xdc rira thu chita ddu, do d6 céc chiing vi
khudn trén c6 thé tén tai trong moi trudng chua
5.10% NaCl. Qua céc két qui nghién citu vé
anh hudng clia cdc yéu t6 moi trudng lén sy
phét trién clia ba chiing vi khudn trong c&n ddy
cho théy ching 6 dac diém khong khdc xa véi
cdc chiing vi khudn c6 kha nang sir dyng ddu dd
cong b6 trude day [4,5,8].
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¢) Phdn logi so bg vi khudn

Sau khi thye hién cdc phan ng véi hai ching
vi khudn gram am HK-T3F1 vA HK-HF6, ket
. qué duge trinh by & bang 2.

Bdng 2
Két qua cdc phép thir API 20E

Phép thir HK-T3F1 HK-HF6
ONPG
ADH * +
LDC
OoDC - -
CIT + +
H,S
URE
TDA ® +
IND x =
VP .
GEL +
GLU +
MAN - *
INO B
SOR - -
RHA - -
SAC ¢ &
MEL g -
AMY
ARA - g
0X - -

NO, + 4

Dya trén cdc dic diém hinh thdi hoc, sinh
1y, két hgp véi phan loai theo API 20E, hai
chiing HK-T3F! vad HK-HFG cé thé thudc chi
Pseudomonas. Tuy nhién, do ¢6 nhiéu dac diém
hinh thdi khdc nhau nén hai chiing ndy thudc
hai lodi khdc nhau Pseudomonas sp. HK-T3F]
Vi Pseudomonas sp. HK-HF6. Chiing HK-B,1
c¢6 nhiéu dac diém hinh thdi v sinh trudng
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giong nhu cdc chiing thudc chi Rhodococcus [3,
10, 11]. Két qué phan loai so bo cho thdy ba
chiing vi khugh trén thudc cdc chi vi khudn st
dung ddu thudng gép & trén th€ gidi va Viet
Nam (2, 4, 5, 8]. P& c6 céc két luan xa hon vé
vj trf phan loai clia cdc chiing vi khudn nay, cén
c6 cdc nghién citu ti€p vé thanh phdn héa hoc t&
bao cling nhu cdc trinh ty gien 16S rARN va khi
cén thiét phai sir dung k¥ thuat lai ADN: ADN.,

2. Kha nang st dung FO va cdc thanh phén
nhém cia FO cla hal ching HK-HF6,
HK-B,1

FO 1a mét trong céc loai ddu chinh duge tén
chita tai kho K130. D¢ c6 thém dan ching vé
vai trd clia vi sinh vat bdn dja trong qué trinh xir
1y cdn thdi x4ng d4u, trong nghién citu ndy FO
di duge ding lam ngudn co chét cho céc chiing
vi sinh vat. Trong 3 ching vi khudn trén, hai
chiing HK-B,1 va HK-HF6 sir dung FO, chling
HK-T3F1 hoan todn khéng st dung loai ddu
nay. Tuy nhién, ba chiing ndy déu sir dung rét
t6t ddu tho tdng mioxen md Bach HS cé ham
lugng n-paraffin cao (két qua khong trinh bay &
day).

Sau 7 ngdy nuoi cdy trén moi trudng khodng
véi FO la nguén cacbon va néing lugng duy nhét
ching HK-HF6 st dung 76,25% lugng FO,
chiing HK-B,1 sit dung 57,47% lugng FO. So
véi hai ching Pseudomonas sp. 6TBX-CL va
Streptomyces sp. DG-XK4 phan lap tir C4t Ldi
va Ditc Giang [6] ching HK-B,! sit dung FO
twong duong, chiing HK-HF6 phan hiiy FO t6t
hon méc ddu thdi gian nuéi cdy clia HK-HF6 va
HK-B;1 ngén hon. Hai ching vi khudn trong
nghién citu nay ciing thé hién kha néng st dung
FO 16t hon so v&i hén hop chiing Pseudomonas
CBT3 phan 14p tir ving bién phfa Nam Vigt
Nam [7]. '

Hai chiing HK-HF6 vd HK-B,1 déu c6 thé
sit dung cdc thanh phdn nhém khdc nhau cta
FO. Ham lugng cdc thanh phdn nhém cla FO
déu gidm r6 rét, nhat 1a déi véi ching HK-HF6
(hinh 4). Hai ching nay da sir dung 78,87 % va
84,04 % hydrocacbon no, 72% vA 77,33%
hydrocacbon thom. FO la loai ddu khé bj phan
hity hon so véi céc loai ddu khéc do thanh phén
chil y&u clia né 12 hydrocacbon mach dai va cdc
hgp chét phén cyc (hinh 3, 4), tuy nhién cfing cé
cdc cong bs vé khd nang sit dung cdc thanh



phén nay [5, 7, 13]. Hai chiing HK-HF6 va HK-
B,1 déu c6 thé sir dung rét t6t thanh phén phan
cuc dac biét 12 chiing HK-HF6.

Trong thanh phén hydrocacbon no cua FO,
hydrocacbon mach dai tir n-Cs d€n n-Cy, chiém
79,95% téng n-paraffin. Trong ty nhién tén tai
nhiu nhém vi sinh vat khdc nhau va méi vi

sinh vat sit dung cdc mach cacbon cé d¢ dai
khéc nhau. Hai chiing vi khudn nghién citu déu
c6 kha ning sit dung tét cd cdc thanh phdn clia
n-paraffin tit n-C;, dén n-Cy, tuy nhién ching
HK-HF6 ¢é thé sit dung n-Cy d&n n-Cy, t6t hon
chling HK-B,!1 (hinh 3).

Bdng 3:
Ham lwong déu téng s6 va cfic h¢ s6 dac trung cila cdc méu ddu FO
Miu Lugng ddu thu héi | Lugng flé“ bl | n.C17/Pristan | n-C18/Phytan
(8) phan hity (%)
D6i chiing 2,4612 o - 1,55 1,76
HK-HF6 0,5846 76,25 . 0,33 0,27
HK-B,! 1,0468 5747 0,36 0,13
24 1 mg/l
204 [fm
mPC-déi ching
165 I i EIHK-HF6
12 - @HK-B31
8 -
44 |
o l

HC-no "HC-thom

Thanh phén

Nhuya Asphanten

Hinh 3. Ham lugng céc thanh phén nhém trong cdc méu déu FO

Mach cacbon ¢é d¢ dai trung binh tlr C,, dén
C,, rit d& bj phan hity bdi nhiéu chiing vi sinh
vat, nhung d6i véi nhitng mach dai hon cdc
chiing vi sinh vat khé sir dung ho#c sir dung rét
cham. Gdn day, c6 mot s§ thong bédo vé kha
nang sit dung hydrocacbon mach di clia céc
nhém vi sinh vt khéc nhau, k& c& vi khuén ky
khf [1, 3, 5, 7, 11]. Trong Khodng tir 24-32 gi¥
chiing vi khuén Rhodococcus sp. 094 st dung
alkan mach ngén (C,, d&n C,;) nhanh hon alkan
mach dii (C dén C,;) [3]. Ching xa khuén
Streptomyces sp. DG-XK4 sit dung mach
hydrocacbon tir n-C,; dén n-Cy,. Chiing ném soi
Penicillium purpurogenum Stoll M4-45 CL sir

dung mach hydrocacbon tir n-Cy, tr& 1én [5].
Trong diéu kién nuoi c&y ky khf céc ching vi
khuén khit sunphat Hxd3 sir dung n-alkan t C;,
dén Cy, vA chiing Pnd3 sit dung C, dén Cp; [1].
Trong nghién ciu ndy, thanh phén n-paraffin
trong cdc miu FO thu héi duge phan tich dén
tan n-Cys, trong khi cdc nghién cu trude day &
Viét Nam chi phan tich duge dén khoang n-Cys.
Sau 7 ngdy nuoi cdy, hai chiing trén déu c6 thé
sit dung hydrocacbon ¢ mach cacbon 16n hon
Cy» tham chi dén tan Cyy.

Do s6 lugng hexadecan vA pristan, eicosan va
ocosan khong nhiéu nén trong nghién cdu nay
chi kiém tra duge kha nang sit dyng mot s6
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hydrocacbon no mach thing va mach nhdnh cila
ching HK-B;1. Két qué cho thdy ching HK-B;1
sit dung rat t6t hexadecan va pristan. Eicosan va
ocosan A cdc hydrocacbon no mach dai tén tai

5 10 15 20 25

e e e e

& dang rdn khé bj phan hiy bdi vi sinh vat,
nhung HK-B,1 ¢6 thé sit dung ca hai hop chat
trén tuy nhién chiing ndy sir dung ocosan yé&u
hon eicosan (hinh 5).

——DC
—o— HK - HF6
—a— HK - B3l

56 cacbon

30 35 40 45 50

Hinh 4. Phan b6 n-parafin trong cdc méu ddu FO

K¢t qua ndy cfing phil hgp véi cong b vé kha
ning sir dung hydrocacbon c¢é do dai mach khdc
nhau clia chlng Rhodococcus sp. Q15 phan lap
tai Ontario, Canada [11]. Tuy nhién, dé ddnh
gid chinh xdc cfn cé két qua phan tich ham
lugng cdc hgp chdt trén sau khi nuoi cdy vi
khudn.

Hinh 5. Khd nang sir dung n-alkan cta ching
HK-B;l1

Trong cdc thanh phdn cla ddu mo,
hydrocacbon thom 13 nhéan t§ gay doc nhat cho
ngudi va déng vat. Hinh 6 cho thdy, ching HK-
HF6 c6 thé sir dung 80% hydrocacbon thom,
con ching HK-B,l sir dung 72% hydrocacbon
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thom c¢é trong FO. So v6i mot s6 két qua da
cong bd cho thdy hai ching HK-HF6 va HK-
B;l thudc loai sit dung hydrocacbon thom t&t
(5, 7], tuy nhién ching HK-HF6 cé khé néng sir
dung hydrocacbon thom t6t hon. Sau 7 ngay
nuoi cdy ching HK-HF6 phan hiy hét 83,33%
lugng hydrocacbon thom trong ving C,; dén
Cisi 76,92% lugng hydrocacbon thom trong
viing Cysdén Cy; va 79,25% lugng hydrocacbon
thom trong ving tir C, trd 1én, Ching HK-B, 1
phan hiiy hét 66,67% lugng hydrocacbon thom
trong ving C,; dén C,; 38,46% luong
hydrocacbon thom trong ving Cy dén C,;
79,25% lugng hydrocacbon thom trong viing tir
C30 trd len.

Céc hop chét hydrocacbon thom da vong cé
s6 nguyen tir cacbon 16n thuding c6 tinh doc hon
ddi véi sitc khde con ngudi. Hai ching HK-HF6
vd HK-B,l déu c6 thé sir dung hydrocacbon
thom trong céc viing tit C,, trd 1&n, do d6 c6 thé
chiing c6 kha nang st dung hydrocacbon thom
da nhan, diéu ndy cdn duge kiém tra trong cdc
nghién citu tiép theo.

Méi loai ddu déu c6 céc hé s6 dic trung va
duge ddnh gid thong qua cdc ty 1¢ n-Cl17/pristan
va n-C18/phytan. Do pristan va phytan 13 cdc n-
alkan mach nhénh khé bj phan hily bdi vi sinh
vat nén cdc ty 1¢ n-C17/pristan, n-C18/phytan
thuding duge ding dé dénh gid sy phan hily clia



ddu do tdc dong clia vi sinh vat, Céc ty 1é n -
C17/pristan, n-C18/phytan trong cdc méu ddu
FO sau khi nuoi cfy hai ching HK-HF6 va HK-
Byl déu thdp hon rét nhidu so véi mdu doi
chitng, két qué ndy ciing ph hgp véi két qua vé

phén tich thanh phén nhém n-paraffin (hinh 4).
K&t qua phan tich & cdc hinh 3, 5 cho thdy hai
chiing HK-HF6 vd HK-B;l c6 kha nang phan
hity céc thanh phén khéc nhau trong FO dén
dén céc he s6 dac trung clia ddu FO di thay déi
(bang 3).
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5. —g— DC-d6i
chitng

~—i— HK-HF6
3
2 —a— HK-B31
1 A
Q== e - ' ' 80 cacho

n
c17-C21 C22-C25 C26-C30 C30+ :

Hinh 6. Phan b6 hydrocacbon thom trong cdc méu ddu FO

Hién nay, d& cé nhiéu cong bs vé khd nang
sir dung pristan v phytan, do dé dé dénh gid
chinh xdc hon tdc dong cla vi sinh vat dén qud
trinh phan hiy ddu ngudi ta da thay the pristan
va phytan bing hoptan [2]. Tuy nhién do diéu
kien k¢ thuat & Viét Nam chua cho phép, nén
céc ty 1¢ n-C17/pristan, n-C18/phytan vin dugc
diing dé xem xét tdc dong phan hiy ddu cla vi
sinh vat.

Hai ching vi khudn HK-HF6 va HK-T3F1
thuoe chi Pseudomonas. DAy 1a chi vi khuén sir
dung déu thudng gép. Hai ching HK-HF6 va
HK-B,l ¢6 thé sit dung hydrocacbon thom va
hydrocacbon no mach dai va thanh phdn phan
cye ¢ trong FO, day 1a mot trong nhitng déc
diém rdt quan trong clia tap dodn vi sinh vat ban
dia. Diéu ndy mot ldn nita cho ta thdy khd nang
ctia bién phép phan hiy sinh hoc c6 thé lam
sach triét dé can thai nhiém déu.

1L KET LUAN
1. Ba chiing vi khudn HK-HF6, HK-T3F1 va

HK-B,! sit dyng ddu d& dugc phan 14p Lir cdn
thai xang du & kho K130 thuge XI nghi¢p xing

ddu Quang Ninh. Hai ching HK-HF6 vA HK-
T3E1 1A cde vi khudn gram am c6 t€ bdo hinh
que, t& bao ching HK-T3F1 c6 tién mao don
cye. Ching HK-B,1 thugc nhém vi khudn gram
duong, t& bao hinh que dai. Dya trén cdc dac
diém hinh théi, sinh 1y va két quéa phép thit API
20E, c6 thé x&p hai ching HK-HF6 vA HK-

" T3F1 vao chi Pseudomonas.

2. Ba chiing vi khudn ndy phét trién tot
trong moi trudng khodng chita 5% FO hodc ddu
tho, & nhiét do 28-37'C, pH = 7 va néng do
mudi tir 0-0,5%.

3, Céc chiing vi khudn déu c6 thé sit dung
dfu tho clia md Bach H8, hai chiing HK-HF6 va
HK-B,! sir dung rét t6t FO. Ching HK-HF6 sir
dung 76,25% lugng déu téng s6, 84,04 %
hydrocacbon no, 77,33% hydrocacbon thom,
51,43% nhya va 64,86% asphaten. Chlng HK-
B3l sit dung 57,47% lugng ddu téng s6, 78,87
% hydrocacbon no, 72 % hydrocacbon thom,
22,86% nhya vi 24,32% asphaten. Ching HK-
B,l sit dyng t6t hexadecan, pristan, eicosan,
ocosan. Hai chiing vi khudn ndy c6 kha ning
phan hity ddu cao, sit dung tét cd céc thanh phén
clia ddu, dic biét 1a hydrocacbon mach dai,
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nhya va asphaten 1a céc thanh phén rdt khé phan 7. Lal Thiy Hién va cs,, 1999: Tuyén tap cdc
hily. _ béo cdo khoa hoc tai Hoi nghj méi trudng
toan qudc nam 1998. NXB KH&KT, Ha
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SURVEY OF THE PETROLEUM HYDROCARBON-DEGRADING CAPACITY
OF THREE BACTERIA STRAINS ISOLATED FROM THE OIL SLUDGE
IN VIETNAM

NGUYEN BA HUU, VU HONG NGA, DANG THI CAM HA

SUMMARY

Three petroleum hydrocarbon-degrading bacterial strains were isolated from the oil sludge of the K130
gasoline and oil storage in Northern Vietnam and designed as HK-T3F1, HK-HF6 and HK-B31. Based on the
morphological, physiological characteristics and the results of API 20E tests, we proposed that two strains
HK-T3F1 and HK-HFG6 should be placed to genus Psendomonas. These bacterial strains grew optimally in the
mineral medium contained 5% fuel oil or heavy crude oil at 28-37"C, 0-0,5% NaCl and pH = 7.

The strain' HK-HFG degraded 76.25% total fuel oil, 84.04% saturated hydrocarbon fractions, 77.33%
- aromatic hydrocarbon fractions, 51.43% resin and 64.86% asphanten. The strain HK-B;1 degraded 57.47%
total fuel oil, 78.87% saturated hydrocarbon fractions, 72% aromatic hydrocarbon fractions, 22.86% resin and
24.32% asphanten. Two of these three strains the utilized the long chain hydrocarbons, the resin and the
asphanten in the fuel oil. Especially, the strain HK-B31 utilized pristane, and the long chain alkanes including
hexadecane, eicosane and ocosane such as the sole carbon and energy sources.

Ngay nhén bai: 25-6-2002
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