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NGHIEN CUU KHA NANG PHAN HUY DAU DIESEL CUA CHUNG VI KHUAN
BTLD5 PHAN LAP TU NUGC THAI KHU CONG NGHIEP

Sau than d4, dau mo la nguyén liéu héa
thach thit hai dugc con nguoi biét dén va dua
vao khai thédc, st dung. Ké tir khi phét hién ra
dén nay, ddu mé van dugc coi nhu 1a mot nguon
nang luong khong thé thi€u ciing nhu chua thé
thay th€. Chinh vi ¢6 mot vi tri quan trong doi
vGi loai nguoi ma nganh cong nghiép dau mo
ngay mot phat trién manh mé va da trd thanh thé
manh kinh t€ d6i v6i nhiing nuée ¢ tiém nang
dau mo.

Tuy nhién, bén canh nguén 1gi vé kinh t€ do
nganh cong nghiép nay dem lai 1a hiém hoa o
nhiém moi truong c6 nguyén nhan tit nhitng su
c6 khai théc, van chuyén ddu mo trén bién... gay
ra. Ngoai su c6 tran ddu, phai ké dén mot s6
lugng khong nhd can thai xang diu ton dong
trong cdc kho chida, cling nhu ham lugng dau
dugc st dung cho cic dong co, ciac loai day
chuyén san xuét cong nghiép ciing lam lugng
dau 6 nhiém c¢6 trong nudc thai cong nghiép va
sinh hoat ngay cang gia tang. Van dé 6 nhiém
dau ngay nay dang trd thanh ndi bic xdc toan
cau. Pang truéc nhing hiém hoa 6 nhiém dau
md va céc san phdm clia nd, dé c6 thé giai quyét
mot céach triet dé, doi hoi phai c6 su két hop
nghién cdu cta nhiéu nha khoa hoc, cong nghé
va cac nha quan li moi truong ciing nhu su hgp
tdc gilta cdc don vi van chuyén, kinh doanh va
str dung dau mo.

Hién nay, cong nghé phan huy sinh hoc
(Bioremediation) da dugc dp dung rong rai doi
v6i xtr 1y 6 nhiém dau va cac chit doc héa hoc,
cling nhu céc chat 6 nhiém khéac do c6 hiéu qua
cao, chi phi thap va an toan v6i moi truong. Ban
chat ciia cong nghé phan huy sinh hoc la kich
thich su phan hay, su phat trién clia vi sinh vat
ban dia c6 kha nang phan hily dau hoac cac chat
gay 0 nhiém khéc ¢ san trong tu nhién, bing
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Vién Cong nghé sinh hoc

cach thay déi cdc yéu t6 moi trudng nhu do
thong khi, cac chit dinh dudng nhu nguén nito
va photpho, cic chit vi lugng, cac chat hoat
dong bé mat sinh hoc... ¢6 nghia 1a tao ra diéu
kién t6i wu dé vi sinh vat sit dung cdc thanh
phan ddu mo phét trién va hoat dong phan huy.
Vi vay, dé gép phan xir Iy 6 nhiém dau diesel
(dau DO) trong nudc thai cong nghiép, chung vi
khuan BTLD5 da dugc phan lap tir nudc thai
khu cong nghiép (KCN) T Liém va danh giad
kha nang stt dung dau DO cua noé.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Ching vi khuidn BTLDS5 duoc phan lap tir
nudc thai tai bé chia tap trung cia KCN Tur
Liém Ha Noi & cac vi tri khac nhau.

2. Phuong phap

a. Phan ldp

Phuong phap lam giau 3 1an duoc dung dé
phan 1ap chling vi khuan BTLD5. Hit 5 ml méu
nudc thai sau khi tron déu vao binh tam gidc
250 ml chita 45 ml moi truong khodng c6 bo
sung 5% dau DO, nuoi lac 5 - 7 ngay & 30°C véi
toc do 200 vong/phit. Sau 5 - 7 ngay, chuyén
10% giong & lan lam giau thi nhat sang binh
lam giau lan hai va lan ba. Sau lan lam giau thi
ba, hut 0,5 ml dich nuoi cdy, pha loang va cdy
gat trén moi trudng hi€u khi téng s6, miu dugc
nuoi tinh & 30°C. Sau 7 ngay, céc khuan lac moc
riéng 1€ s€ dugc tich riéng ra nuoi trén 20 ml
moi trudng khodng dich thé.

b. Quan sdt hinh thdi khudn lac va hinh thdi
t¢'bao

Hinh thai khudn lac cta ching vi khuin



BTLDS5 dugc quan sat trén moi truong hi€u khi
tong s6 thach.

Hinh thdi t€ bao cta ching vi khuin dugc
quan sit du6i kinh hién vi dién t&r quét
JSMLV5410 vé6i su phoi hop cta Vién 69, Bo
Tu Lénh Lang.

c. Nghién citu khd ndng phdn hiy ddu DO cua
chiing BTLD5

Chung vi khudn BTLD5 duogc nuéi lic 200
vong/phit trén moi truong mudi khoang cé béd
sung 5% dau DO ¢ 30°C. Kha nang phan huiy
dau cua chung BTLD5 duoc thuc hién theo
phuong phap phan tich khéi luong cia TCVN
4582-88. Qua trinh phan tich dau dugc thuc hién
vGi su phoi hop cua Vién Héa hoc cong nghiép.

d. Phan loai vi khudn duwa trén viéc so sdnh
trinh tw gen 16S rRNA

DNA téng s6 clia chiing BTLD5 dugc téach
chiét theo hudng dan cua bo kit (hdng Bioneer),
sau d6 DNA téng s6 dugc nhan lén véi cap moi
27f va 1492r v6i chu trinh phan tng la: 94°C
trong 5 phit; lap lai 32 chu ky: 94°C trong 1
phit, 55°C trong 1 phit 30 giay, 72°C trong 1
phiit 30 giay; 72°C trong 7 phit; 4°C dé giir.

Ti€p d6 san phdm PCR (kich thudc khoang 1500
bp) dugc gin vao vector tich dong, bién nap vao
t€ bao kha bién E. coli DH5a. Dong plasmit
chita doan gen mong mudn dugc tich chiét, tinh
sach va xéc dinh trinh tu trén may xac dinh trinh
tu gen tu dong (ABI PRISM 3100 Avant Genetic
Analyzer). Viéc so sanh trinh tu nucletit va xay
dung cay phat sinh ching loai clia ching
BTLD5 v6i cdc ching vi khudn dai dién khac st
dung phan mém Blast, Bioedit, Clustal X va
Treeview.

II. KET QUA VA THAO LUAN

1. Phan lap chung BTLDS tu nudc thai

KCN Tu Liém, Ha Noi

Sau 3 lan lam giau, ching t6i nhan thdy mau
sic va do duc clia moi trudong thay ddi rd rét so
vGi mau nudc thai ban dau. So sanh két qua cac
lan lam giau th nhat, 14n 1am giau tha 2 va tha
3 chiing t6i quan sat thay sau 24 gid, mau moi
truong thay ddi 10 rét va sinh khéi ngay cang
tang lén, diéu d6 cho thdy su phét trién nhanh
chéng cua céc vi sinh vat trong mau nudc thai
(hinh 1).

; A
Hinh 2. Hinh th4i khuén lac (A) va hinh th4i t€ bao chiing BTLD5 vé6i do phéng dai 7500 1an (B)
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Sau khi pha loang lan lam giau tha 3 va ciy
gat trén moi trudng hiéu khi tdng s6 thach, roi
cdy chuyén sang moi trudng khoang dich chita
5% dau DO, ching t6i nhan thdy chung BTLDS5
12 chiing vi khudn phét trién nhanh nhat, sau 24h
lugng sinh khoi bam trén thanh binh va luong
ddu noi trén bé mat dich ciing bién mat nhanh
nhat. Vi vay, ching t6i sit dung chiing vi khudn
nay dé dung cho céc nghién citu tiép theo.

2. Hinh thai khu4n lac va hinh thai té bao
chiung BTLD5

Trén moi trudng hi€u khi tdng so thach,
khuan lac chling vi khudn BTLDS5 ¢6 mau trang
duc, nhét, 16i, duong kinh khoang 2 mm va tiét
ra moi trudong sic t6 xanh luc (hinh 2A). Dudi
kinh hién vi dién tir quét véi do phéng dai 7500
lan, t€ bao ching BTLD5 c6 dang hinh que
ngén, kich thuéc tr 0,73 - 0,91 pm % 1 - 1,8 pm

(hinh 2B).

3. Nghién ctru kha nang phan hay dau DO
cta chung BTLDS

Chung BTLD35 dugc nuoi lac trén moi trudng
khodng dich c6 bé sung 5% dau DO. Sau 7 ngay
nuoi lac & 30°C, so v6i mau doi chiing khong ¢
vi sinh vat (mau K), moéi trudng nuodi cay chliing
BTLDS5 da c6 su déi mau rd rét va lugng sinh
khoi bam vao thanh binh cling 16n (hinh 3). Vi
vay, c¢6 thé phan nao khang dinh dugc kha ning
phan hiy ddu cha ching vi khudn nay. Tuy
nhién, dé d4nh gi4 chinh x4dc kha nang phan hiy
dau DO, chung to6i da gui phan tich & Vién Hoa
cong nghiép. Bang phuong phdp phan tich khoi
lugng, sau 7 ngay nuoi lac ham lugng du con lai
1a 3 g/l giam 25 g/l so v6i mau doi ching (28 g/l).
T d6, ching t6i tinh todn duoc luong dau do
BTLDS st dung 1a 89,3%.

Hinh 3. Kha nang sinh trudéng ciia ching BTLDS trén moi trudng chita 5% dau DO

1500 bp

Hinh 4. Sin phim nhan doan gene
ma héa 16S rRNA cua chung BTLDS
M. Thang DNA chudn kich thudc 1 kb
1. San pham PCR ctlia ching BTLD5.

4. Phan loai vi khudn dua trén trinh tu doan
gen 16S rRNA

DNA téng s6 ctia BTLD5 duoc ching toi
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Hinh 5. Sin pham dién di DNA plasmid ctia dong s6 2

trén gel agarose 1%

C. DNA plasmid dong khuén lac mau xanh

(doi chiing); 1. DNA plasmid dong khuan lac s6 2.

tich chi€t, nhan doan gen 16S rRNA véi cap
moi 27f va 1492r véi chu trinh nhiét phan dng
néu & phan phuong phdp. Pién di d6 san phdm



PCR thu duoc 1 bang rd nét, dac hiéu, c6 kich
thuGe khoang 1500 bp, hoan toan phut hgp véi
tinh todn ly thuyét (hinh 4). San phdm PCR dugc
tinh sach, gan vao vector tich dong pBT va bién
nap vao t€ bao kha bién E. coli DH50. Mot dong
khuén lac tring dugc tdch chi€t DNA plasmit
(hinh 5). DNA plasmid ctia dong khuén lac nay
duoc kiém tra bang cdch PCR lan 2 véi cap moi
27f va 1492r v6i DNA plasmid clia dong khudn
lac s6 2 lam khuon (thanh phan phan tng va chu

trinh nhiét nhu 1an PCR thd nhat), két qua cho
thdy dong khuén lac tring d6 chita ding doan
gen can thiét (1500 bp). Do d6, DNA plasmid
ctia dong khuan lac d6 duoc tdch chiét, tinh sach
va xdc dinh trinh tu gene.

Trinh tv doan gen 16S rRNA cta ching
BTLDS da dugc x4c dinh trén may doc trinh tu
tu dong ABI PRISM 3100. Sau khi phan tich va
xt 1y s6 liéu, trinh tu doan gen 16S rRNA clia
chiing vi khuén nay dugc trinh bay trén hinh 6.

1 tcctggattc agcggcggac gggtgagtaa
61 aacgtccgga aacgggcgct aataccgcat
121 ggacctcacg ctatcagatg agcctaggtc
181 ccaaggcgac gatccgtaac tggtctgaga
241 ggtccagact cctacgggag gcagcagtgg
301 ccagccatgc cgcgtgtgtg aagaaggtct
361 aagggcagta agttaatacc ttgctgtttt
421 cttcgtgcca gcagccgcgg taatacgaag
481 taaagcgcgc gtaggtggtt cagcaagttg
541 ctgcatccaa aactactgag ctagagtacg
601 gtgaaatgcg tagatatagg aaggaacacc
661 tgacactgag gtgcgaaagc gtgggggagc
721 ccgtaaacga tgtcgactag ccgttgggat
781 ataagtcgac cgcctgggga gtacggccgce
841 gcccgcacaa gcggtggagc atgtggttta
901 ccttgacatg ctgagaactt tccagagatg
961 tgctgcatgg ctgtcgtcag ctcgtgtcgt
1021 caacccttgt ccttagttac cagcacctcg
1081 aaaccggagg aaggtgggga tgacgtcaag
1141 cacgtgctac aatggtcggt acaaagggtt
1201 aaaccgatcg tagtccggat cgcagtctgce
1261 taatcgtgaa tcagaatgtc acggtgaata
1321 ccaccatggg atcgttgctc cagaagtatc

tgcctaggaa
acgtcctgag
ggattagcta
ggatgatcag
ggaatattgg
tcggattgta
gacgttacca
ggtgcaagcg
gatgtgaaat
gtagagggtg
agtggcgaag
aaacaggatt
ccttgagatc
aaggttaaaa
attcgaagca
gattggtgcc
gagatgttgg
ggtgggcact
tcatcatggc
gccaagccgce
aactcgactg
cgttcccggg
tag

tctgcctggt
ggagaaagtg
gttggtgggg
tcacactgga
acaatgggcg
aagcacttta
acagaataag
ttaatcggaa
ccccgggctce
gtggaatttc
gcgaccacct
agataccctg
ttagtggcgce
ctcagatgaa
acgcgaagaa
ttcgggaact
gttaagtccc
ctaaggagac
ccttacggcecce
gaggtggagc
cgtgaagtcg
ccttgtacac

agtgggggat
ggggatcttc

taaaggccta
actgagacac
aaagcctgat
agttgggagg
caccggctaa
ttactgggcg
aacctgggaa
ctgtgtagcg
ggactgatac
gtagtccacg
agctaacgcg
ttgactgggg
ccttacctgg
cagacacagg
gtaacgagcg
tgccggtgac
agggctacta
taatcccata
gaatcgctag
accgcccegtce

Hinh 6. Trinh tu doan gen 16S rRNA ctia ching vi khuan BTLD5

Dua vao viéc so sdnh trinh tur doan gen 16S
rRNA ctia chiing vi khuian BTLDS5 véi trinh tu
cac ching vi sinh vat prokaryote chuin khac
trén LPSN (List of Prokaryotic names with

Standing in Nomenclature), ching t6i da thong
ké mic do twong dong cua cdc chling so sdnh
(bang 1) va xay dung cay phat sinh chung loai
ctia chling vi khuén nay (hinh 7).

Bdng 1
Miic do tuong dong cia BTLDS so véi mot s6 ching vi khuin
. ) . » Ma so trén S6 nucleotit Miic do
STT Tén chung vi khuan NCBI 5o sanh tuong dén o
1 Pseudomonas aeruginosa X06684 1329/1355 98%
2 Pseudomonas agarici 7776652 1294/1371 94%
3 Pseudomonas acidovorans AB02147 1147/1354 85%
4 | Pseudomonas abietaniphila AJO11504 1297/1369 95%
5 Pseudomonas alcalophila AB030583 1311/1363 96%
6 Aminobacter aminovorans AJO11759 806/956 84%
7 Pseudomonas amygdale 776654 1276/1359 94%
8 Pseudomonas andropogonis X67037 1160/1372 85%
9 Pseudomonas anguilliseptica X99540 1300/1349 96%
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Pseudomonas amygdale (Z776654)
Pseudomonas alcalophila (AB030583)

Pseudomonas anguilliseptica (X99540)

BTLDS (JF750922)

Pseudomonas aeruginosa (X06684)
Aminobacter aminovorans (AJ011759)

Pseudomonas acidovorans (AB02147)
Pseudomonas andropogonis (X67037)
Pseudomonas amygdale (Z'76654)

Pseudomonas abietaniphila (AJ011504)

Hinh 7. Cay phat sinh ching loai ctia chung BTLDS so véi cac loai ¢6 ho hang gan giii

Quan sat trén bang 1 va hinh 7 chdng toi
nhan thdy, ching BTLDS5 c6 quan hé gan giii v6i
cac chung thuoc chi Pseudomonas, dua trén viéc
so sdnh nucleotit thi chiing vi khuén nay cé do
tuong dong cao v6i chung Pseudomonas
aeruginosa (98%). Do d6, chung toi tam dat tén
ching vi khuidn nay la Pseudomonas sp.
BTLD5. Ching vi khudn nay da dugc dang ky
trén ngan hang Genbank (NCBI) v6i ma so la
JF750922.

Mot s6 tac gia trén thé gidi da cong bo vé
kha nang phan hiay dau DO cba chi
Pseudomonas. Nghién cttu méi nhit cua nhom
tac gia Kaczorek va nnk. (2011) khi nghién cttu
vé kha nang phan hay sinh hoc cdc hop chat
hydrocarbon da phéan lap dugc chiing vi khuédn
Pseudomonas alcaligenes S22 c6 kha nang phan
hily 92% dau DO sau 21 ngay nuéi cdy c6 bo
sung thém Triton X-100 [3]. Nam 2009, tac gia
Adeline va nnk., di@ phan lap duogc chlng
Pseudomonas lundensis UTAR FPE2 tur o
nhién liéu ctia nha mdy c6 kha nang phan huy
69% dau diesel trong 3 ngay dau tién [1]. Nam
2006, nhom tac gia Ueno A va nnk., da phan lap
dugc chung Pseudomonas aeruginosa WatG
trong dat 6 nhiém diu c6 kha nang phan huy
51% téng lugng hydrocarbon mach thing c6
trong dau DO [5]. Nam 2004, nhom tac gia
Hong va nnk. da phan lap dugc ching vi khuédn
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Pseudomonas aeruginosa 1U5 c6 kha nang phan
huy 60% dau DO (8500 mg/kg) sau 13 ngay
nuoi cay [2].

O Viét Nam da c6 cong b ctia mot s6 nhém
tdc gia vé cac ching vi khudn c6 kha ning sir
dung dau DO. Nam 2010, nhém tic gia tai
Phong Vi sinh vat Dau mo, Vién Cong nghé
sinh hoc da nghién cttu kha nang tao chat hoat
dong bé mat tir chiing vi khuén Pseudomonas
pseudomalei H24 gidp tang cuong kha nang
phan huy dau DO cua vi sinh vat tir mau cat
bién c6 kha nang phan huy 67% va 37% véi
nong do dau ban dau 1a 39,2 g/ [4].

Nhu vay, so sénh véi cdc chung vi khudn c6
kha nang phan hity dau DO trén thé€ giGi va Viét
Nam, chung BTLDS ctia ching toi ¢6 kha nang
phan hily ddu khd 16n. Chang vi khuén nay cling
da chiing minh uu thé€ xt Iy diu trong nudc thai
cong nghiép. Do d6, c6 thé bd sung chling nay
vao tap doan giong tao bun hoat tinh dé nang
cao hiéu qua xtr Iy nudc thai cong nghiép.

1. KET LUAN

Chung vi khuan BTLDS5 c¢6 khuén lac tron,
mau trang duc, nhét, 16i, dudong kinh khoang 2
mm va tiét ra moi trudng sic t6 xanh luc. Duéi
kinh hién vi dién tir quét, t€ bao ching BTLD5
c6 dang hinh que ngén, kich thuéc tir 0,73 - 0,91
Mm %X 1 - 1,8 pm.



Chung vi khudn BTLDS5 c¢6 kha niang phan
hay 89,3% dau DO v6i ham lugng ban dau la 28
g/l sau 7 ngay nuoi ciy.

K&t qua phan loai thong qua viéc xac dinh
trinh tu nucleotide cua doan gen ma hoéa 16S
rRNA cho thay, ching BTLD5 c6 m6i quan hé
gan giii v6i cdc loai thudc chi Pseudomonas.
Trinh tu nucleotide cua doan gen ma héa 16S
rRNA & ching nay c6 do tuong dong 98% so
v6i loai Pseudomonas aeruginosa (X06684). Vi
vay, chung BTLDS5 duoc dat tén la
Pseudomonas sp. BTLDS. Trinh tu nucleotit cia
doan gen ma héa 16S rRNA clia chung nay da
duoc dang ky trén Ngan hang gen quoc t€ NCBI
v6i ma so 1a JF750922.

Loi cdm on: Bai bido dugc hoan thanh nho
su hé tro kinh phi tir dé tai: “Ung dung cong
nghé vi sinh dé xir Iy nudc thai c6 chita cic hop
chét hitu co hydrocacbon thom da vong”, ma s6
01C-09/02-2009-2, do S6 Khoa hoc va Cong
nghé Ha Noi tai tro.
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STUDYING DIESEL OIL BIODEGRADATION OF THE BACTERIAL STRAIN
BTLDS ISOLATED FROM INDUSTRIAL WASTEWATER

CUNG THI NGOC MAIL, NGUYEN THUY LINH,
NGUYEN VAN BAC, VU THI THANH, NGHIEM NGOC MINH

SUMMARY

The bacterial strain BTLDS was isolated from wastewater of Tu Liem industrial zone. This strain had
round and smooth colony with 2 mm diameter. The cell morphology of the strain BTLD5 was observed under
the Scaning Electron Microcopy showed that it was a short rod with 0.73 - 0.91 pm in wide and 1 - 1.8 pm in
length.

The strain BTLDS is able to utilize diesel oil as sole energy and carbon sources. After 7 days in shake
cultivation, 89.3% adding oil was removed. The nucleotide sequence of the 16S rRNA gene had been used for
taxonomy of the strain BTLDS. The result of the amplification of the nucleotide sequence with the primer
27f/1492r indicated that the strain BTLDS5 had high homology with the species of the genus Pseudomonas and
was close to the Pseudomonas aeruginosa strain (X06684). Based on the morphology and the 16S rRNA gene
nucleotide sequence, this strain belong to genus Pseudomonas and named Pseudomonas sp. BTLDS. The
nucleotide sequence of the 16S rRNA gene was deposited in the NCBI genbank database with assession
number JF750922.

Ngay nhdn bai: 26-4-2011
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