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Phan lap, dinh danh va nghlen ctru dic diém sinh hoc
mot so chung vi sinh vat co kha nang phan huy dau mé
trong mau dat, bin nhiém xing dau tai Quan khu 7
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Tém tit:

Tir 3 miu dat bun nhiém dau, di tuyén chon va phén lap dwoc 3 chiing vi khuin va 3 chiing nAm men c6 kha ning
phan hily ddu. To6 hop vi sinh vét ¢6 kha ning phan hity 93% ham luwgng diu bd sung sau 9 ngay thir nghi¢m. Két
qua nghién ciru cho thiy, nhiét dj tdi wu cho vi khuin va nAm men 1a khoang 30°C, pH t6i wu la khoang trung tinh,
cac chiing vi sinh vt phat trién 6 ndng d9 mudi loing 0,1%. Bang phwong phap sinh hoc phan tir d3 dinh danh dwgc
6 chiing vi sinh vt trong t6 hop, bao gom: chiing VKbt1 thudc vé loai Chryseobacterium defluvii; chiing VKbt2 thude
vé loai Chryseobacterium gleum; chiing VKbx thudc chi Pseudomonas sp.; chiing NMbt1 thudc vé loai Pichia jadinii;
chiing NMbt2 thudc vé loai Candida tropicalis; ching NMbx thudc vé loai Candida tropicalis.

Tir khéa: dinh danh, phan hiy dau, vi sinh vét.
Chi s6 phén logi: 1.6

Mé dau

Dau moé tir 1au d 1a ngudn ning lugng can thiét, khong
thé thiéu d6i v6i nhiéu qudc gia trén thé gidi [1]. Trong qua
trinh st dung dau mé, c6 mot lugong dau phat tan vao moi
truong, néu khong duoc xir 1y s& gay 6 nhidm. Cac hoat
dong nhu rtra xe, xuc rira bé chira nhién liéu, xudng stra
chira dong co... c6 thé 1a ngudn phat thai ddu md va giy 6
nhiém méi truong.

Nhiéu cong ngh¢ da dugc ap dung dé xur 1y 6 nhidm déu
moé nhu tuyén ndi, ling loc, chung cat, xir 1y vi sinh, mdi
cong nghé ¢ nhitng vu diém va han ché riéng [2, 3]. Trong
do, xur Iy ddu mo trong nudce bang cong nghé vi sinh dugc
cho 1a giai phap bén viing do dam bao tinh than thién moéi
truong. Tuy nhién, dé dat hiéu qua tdi vu vé mit kinh té,
nhom tac gia da 4p dung cong nghé phén tach dau bang co
hoc, két hop su dung cac chung vi sinh vat ban dia dé phan
huy luong dau trong nude thai. Viéc tuyén chon tap hop vi
sinh vét c6 kha ning phan hiy dau duoc tién hanh véi cac
mau dit, bun nhiém xang dau tai mot sd dia diém co cac
hoat dong stra chita dong co va rira xe tai Quan khu 7.

Vat liéu va phuong phap nghién ciiu
Vit liéu nghién ciru
Trén co sé khao sat mot s6 don vi phat thai dau md,

chung t6i lya chon hai don vi dai dién thugc Quéan khu 7 1a
Trung doan van tai va Xuong stra chita dong co dé thu mau.

*Tac gia lién hé:Email: dinhthivan2004@gmail.com
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Cac mau dit va bun duoc thu thap tor hé théng xa thai tai
Xuong stra chira dong co va cau rira xe cua don vi.

Phuwong phap nghién cviru

Cac mau nghién ctru duge bao quan lanh & 4°C, chuyén
vé phong thi nghiém va tién hanh nudi céy trong moi trudong
khoang GOST 9023-74 ¢6 bd sung 5% dau tho pha trong DO
(ty 18 5:95). Cac ching phan 1ap duoc nudi cdy trén may lic
250 vong/phit ¢ nhiét d6 28+2°C. Sau 7 ngay nudi cay, hit
10 ml dich nuéi cdy lan 1 chuyén sang binh tam giac chira
mdi truong khodng c6 thanh phan tuong tu, tiép tuc nudi
cay & didu kién tuong ty. Qua trinh cay truyén thyc hién 3
lan. LAy mau nudi cdy lan 3 phén lap trén méi truong MPA
thach dia [thanh phén (g/1): cao thit 3, pepton - 5, NaCl -
0,5, agar - 15 pH 6,8-7,5)] va cdy gat trén moi truong dic
trung cho ndm men va vi khuan [4]. Cac chung vi sinh vat
da phan lap dugc gilt trong moi truong MPA thach nghiéng
dé st dung cho cac thi nghiém tiép theo.

Hinh thai khuan lac ctia chung vi sinh vat dugc quan st
trén moi trudng khoang GOST 9023-74 bo sung 1% thach.
Hinh thai té bao cta chung vi sinh vat dugc quan sat dudi
kinh hién vi quang hoc d6 phong dai 400 1an va 1.000 lan.

Phén loai vi khun, nAm men dua trén so sanh trinh tu
gene 16S rRNA va ITS. DNA tong s6 ctia vi khuan va nam
men dugc tach bang kit ciia Zymo Research (USA). Poan
gen 16S rDNA duoc khuéch dai véi cip mdi 27F va 1492R;
trinh ty ITS duge khuéch dai véi cap moi ITS1 va ITS4.
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Abstract:

From three oil-contaminated muddy soil samples, we
selected a complex of microorganisms that has ability to
degrade 93% of oil content after 9 days of testing. Three
bacterial and three yeast strains were isolated from the
complex of microorganisms. The ideal temperature
for bacterial and yeast growth was 30°C; optimal pH
was neutral; the strains were cultivated in 0,1% dilute
saline solution. By using molecular biology techniques,
we identified 6 microorganism strains in the complex:
the train VK, belongs to Chryseobacterium defluvii;
the train VK, belongs to Chryseobacterium gleum; the
train VK, belongs to genus Pseudomonas sp.; the train

M, belongs to Pichia jadinii; the train NM,  belongs
to Candida tropicalis; the train NM, belongs to Candida
tropicalis.

Keywords: identification, microorganism, oil

degradation.

Classification number: 1.6

San phém PCR duoc tinh sach, giai trinh ty trén may doc
trinh tuy dong ABI PRISM®3100-Avant Genetic Analyzer
(Applied Biosystems, Foster City, CA, USA) tai Cong ty 1
BASE (Singapore). Céc trinh tu dugc xir Iy bang phan mém
BioEdit (Ver. 6.0.7, USA) va so sanh voi cac trinh tu tuong
mg cuia cac chung di dugc diang ky trén GenBank bang
cong cu BLAST trén NCBI (www.ncbi.nlm.nih.gov). Cay
pha hé dugc xay dung bang phan mém Mega (Ver.7) theo
phuong phap Neighbor - Joining.

Danh gia kha nang sir dung déu thé pha trong DO cua
tap hop chung. Ham luorng dau ton luu trong cic mau nudi
cay ¢ mdi truong dich thé dugc danh gia bang phuong phap
trong luong. Pa st dung 5% dau tho pha trong DO (ty 1€
5:95) duoc bd sung vao moéi trudong khoang (lwong dau bd
sung 5% tuong duong 8,6 gam theo trong luong khi cén),
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nudi trong diéu kién nhiét 6 30°C voi t(f)c do lac 200 vong/
phut dé nghién ctru kha nang su dung dau [5, 6].

Khao sat mot sd yéu té méi truong anh hudng téi sy sinh
truong cia cac ching vi khuan phan 1ap. Anh hudng cia
nhiét d§, pH va kha nang st dung cac nguén cacbon duoc
khao sat theo phuong phap da duoc cong bd boi Atlas va
cong su (1995) [6].

Keét qua va thao luan

Phan ldp va tzgyé:n chon cdc chiing vi sinh vdt co khd
ndng phdn hiiy dau tho pha trong DO

Tt mau thu thap, vi sinh vét st dung dau tho pha trong
DO duoc phan lap theo phuong phap lam giau trén moi
truong khoang bo sung 5% dau thd pha trong DO. T6 hop
vi sinh vat sinh truong trén dia thach duoc tién hanh tach
riéng timg chiing va quan sat hinh thai khuan lac (bang 1).

Bang 1. Cac ching vi sinh vt sinh truéng trén méi truong
khoang cé b sung dau thd pha trong DO.

TT Ky hiéu ching Dic diém khuén lac

1 VK, Khuén lac mau tréng duc, bé mit bong

2 VK, Khuén lac mau vang, tron bong, mat 16i

3 VK, Khuén lac mau tréng trong, khuén lac nho, bé mit 16i

4 NM, Khuan lac tring duc, bé mét 161, duong kinh khoang 1 mm
5 NM, Khuin lac tre'ing duc, bé mat léi, nhan

6 NM Khuan lac trz"mg duc, bé mit 16i duong kinh khoang 2 mm

Tir ddc diém khuan lac thiy trong 6 ching vi sinh vat
phan 1ap c¢6 thé 1a vi khuan hodc nam men. Theo cac nghién
ctru cua Vi Thi Thanh, Boutheina, Nilanjana, ndm men va
vi khuan déu duoc tim thiy trong cic mau dat, bun nhiém
dau [4, 7, 8] va chung da duoc nghién ctru, ap dung dé xur
Iy 6 nhiém dau mo di voi dat, nude... [2, 9, 10]. Dé khang
dinh thém, cac dic diém vé phan loai hoc da duoc tién hanh
nghién ctru. Cac két qua dwoc minh hoa duéi day:

Bdc diém hinh thdi té bao ciia 6 ching vi sinh vit phdn
Idp: hinh dang té bao 3 chung dugc quan sat bang kinh hién
vi v6i do phong dai 400 1an cho thay co 1 chung dang hinh
cau, 2 ching dang 6 van (trong d6 1 chung dang 6 van két
dinh v6i nhau thanh soi). Ca 3 ching trén déu cé cac chdi
nho dinh & dau cac té bao 16n (hinh 1).
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Hinh 1. Hinh théi t&€ bao clia 3 chling NM, ;; NM, .; NM, do

phéng dai 400 lan.
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_ Ba chung con lai rit kho quan sat & do phong dai 400
lan, do d6 quan sat & d6 phong dai 1.000 lan da duoc thuc
hién (hinh 2).

VK

VK VK

bt1 bt2 bx

Hinh 2. Hinh théi t& bao clia ba chiing VK _; VK

VK, do
phéng dai 1.000 lan.

Y

Hinh dang té bao 3 chung duoc quan sat bing kinh hié}n
vi v6i d6 phong dai 1.000 lan la t€ bao hinh que ngan dén
dai. Céc t€ bao dung don doc khong lién két voi nhau.

Ttr kich thudce té bao, dic diém sinh sén c6 thé so bo két
luan 3 chﬁng NM, ; NM, ; NM, thudc ndm men theo md
ta cia Nguyén Lan Diing va cong su [11]. Bé khang dinh
nhan dinh trén, dinh danh bang sinh hoc phan ti da dugc

tién hanh.

Pinh danh 6 ching vi sinh vdt phdn ldp: DNA tong sb
cta vi khuan va nim men duoc tach bang kit cia Zymo
Research (USA). Boan gen 16S rRNA dugc khuéch dai vé6i
cap mdi 27F va 1492R; trinh ty ITS dwoc khuéch dai voi
cap mdi ITS1 va ITS4. Két qua giai trinh ty cic doan DNA
trén dugc Blast search trén NCBI va so sanh véi ngan hang
co s& dit liéu trén Genbank. Cac doan trinh ty twong dong
cao dugc sir dung dé xdy dung ciy phat sinh chung loai
(hinh 3 va hinh 4).

Qua hinh 3 cho thay, ching nim men ky hiéu NM, ,
¢6 cung nhanh véi loai Pichia jadinii, chi s6 bootrap dat
100, két qua blast cting cho thay, chung ndm men NM,,, c6
do tuong dong 99% v6i loai nam men Pichia jadinii. C6
thé két luan, chung nam men NM,,, thudc vé loai Pichia
Jadinii. Chung nam men NM,, va NM _cung mot nhanh
v6i loai Candida tropicalis, chi sb bootrap dat 99 d6i voi
NM, , con NM, , dat 14. Két qua blast trén ciing cho thiy
hai chung NM Va NM,, c6 do twong dong cao voi loai
Candida tropzcalzs lan luO’t 1a 100 va 99%. Khi dbi chiéu
v6i ddc diém sinh hoc ctia hai ching cho thdy c6 su twong
déng vé mau sic va dic diém khuan lac, tuy nhién hinh anh
té bao lai co sy sai khac déng ké. Chiing NM,, ¢6 dang hinh
trimg trong khi d6 chung NMbx dang hinh 6 Van céc té bao
gin v6i nhau tao thanh soi gia. Dé c6 thé dua ra két luan
chinh x4c hon, nhom nghién ctru da giri hai mau NM, , va
NM, dinh danh bang phuong phap MALDI-TOF tai Vlen
K1em nghiém an toan v¢ sinh thuc pham quoc gia. Két qua
cho thiy, 2 chung NM,, va NM, thudc vé loai Candida
tropicalis. Theo nghlen cu’u cua Kleu Thi Quynh Hoa va
cs, ching ndm men Candida tropicalis phan 1ap tir giéng
khai thac dau mé Bach Ho, Viing Tau c6 kha ning phan hiy
83,37% lugng dau bo sung sau 14 ngay thir nghiém [12].
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= 14 |NMbt2
’ 9 Y Candida tropicalis GU248262.1
3 NMbx
7| Candida tropicalis IN185908.1
Candida tropiealis EU6S1852.1
10 [NVt

100 pichig jadini F1865435.1
_|:Q'berlindnem Jadinii KC844834.1
E Candidan tropicalis KI794724.1

Saccharomyces cerevisiae KX859519.1

Hinh 3. Cay pha hé gitia cac chiing NM, ,, NM,,, va NM, véi
cac loai c6 ho hang gan dua vao trinh ty ITS; loai Saccharomyces
cerevisiae lam nhém ngoai.

— 87[VKbt2

0,2 5N Chryseobacterium gleum NR113722.1

4 Chryseobacterium daecheongense NR114019.1
L Chryseobacterium frigidisoli NR109469.1

e Chryseobacterium marinum NR114212.1

Chryseobacterium taiwanense NR043715.1

47 VK«

Pseudomonas aeruginosa CP012001.1

99 Pseudomonas monteilii NR112073.1

28 Pseudomonas sihuiensis KC311562.1

1% Pseudomonas alcaliphila NR024734.1

83

88| VKia
|_| Chryseobacterium defluvi NR028942.1
100 Chryseobacterium humi NR104496.1

7| Chryseobacterium haifense NR044167.1

60" Chryseobacterium anthropi NR115099.1
Escherichia coli MG198700.1
Hinh 4. Cay pha hé gitia cac ching VK, ,, VK, va VK, , véi cac
loai c6 ho hang gan dua vao trinh tu 16S; loai Escherichia coli
lam nhém ngoai.

Két qua blast cho théy, 3 ching vi khuan VK.,» VK,
va VK, c6 do tuong ddng 98% véi cac gen twong dong
trén GenBank lan lugt 1a Chryseobacterium defluvii,
Chryseobacterium gleum va Pseudomonas aeruginosa.
Cay phat sinh chung loai (hinh 4) cho thdy, chung vi
khuan VK,,, cung nhanh véi Chryseobacterzum defluvii
chi sb bootrap dat 88, chung vi khuan VK, cung nhanh
v6i Chryseobacterium gleum chi s6 bootrap dat 87, chung
vi khuan VK,, cung nhanh v6i Pseudomonas aeruginosa,
tuy nhién ch1 56 bootrap dat 47. Tir két qua blast va mirc
d6 gan giii trén ciy phat sinh chung loai c¢6 thé két luan
chung vi khuan VK., la Chryseobacterium defluvii; VKW
14 Chryseobacterium gleum. Ching vi khuan VK, tuy cung
nhanh v6i Pseudomonas aeruginosa nhung co6 he s6 bootrap
dat 47, chi ¢ thé két luan thudc chi Pseudomonas sp.

Chi Pseudomonas dugc cho la ¢6 kha nang st dung
hydrocacbon bing cac emzym ngoai bao [8, 9], ngoai ra
nam men Candida tropicalis ciing dugc phan lap tir nude
thai cong nghiép va cling dugc cho la c¢6 kha nang phan huy
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cac san pham dau mo [7, 8]. Viéc dinh danh 6 ching vi sinh
vat trong to hop vi sinh vat dugc lam giau tr mau dét, bun
nhiém dau tir hai don vi trén dia ban Quan khu 7 cho thay
ching 1a cac chung c6 tiém nang ung dung trong xtur 1y 6
nhiém dau mo gy 6 nhiém méi truong.

Bdc diém sinh Iy, sinh héa mét s6 ching vi sinh vt phén
ldp: d& hiéu 16 ddc diém tap hop chung vi sinh vat c6 kha
nang phan hiy dau, dic tinh sinh 1y sinh hoa da duoc tién
hanh nghién ctru. Cac két qua vé sy phat trién cua cac vi
sinh vat phan 1ap duoc thir nghiém voi cac diéu kién pH va
néng d6 mubi cling nhu nhiét d6 khac nhau, Kkét qua duoc
thé hién & hinh 5.
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Hinh 5. Pac diém sinh héa cia mot s6 ching vi sinh vat phan
lap.

Két qua khao sat 3 chung vi khuén cho théy, cac chung
vi khuan ¢6 dai pH va nong do mudi phu hop dé sinh truong
phét trién hep hon so véi chung naim men. Véi pH, cac
chung vi khuan chu yéu sinh truong t6t & pH trung tinh, con
o pH klem va axit cac ching déu sinh truong yéu hon han
Vi ndng d6 NaCl, cac chung vi khuén chi thich hop ndng
d6 mudi lodng, cu thé 14 0,1%, nong d¢ mudi 16n hon quéa
trinh sinh truéng cua cic chung kém di. Tir db thi vé khao
sat anh huong cua nhiét do téi sinh truong cua vi sinh vat
ta thiy 3 chung vi khuan c6 dai nhiét d6 toi wvu dao dong tir
20 dén 28°C, khi nhiét do trén 30°C thi hoat dong giam di
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mot ntra. Véi 3 chung nam men, khoang nhiét do khao sat
tir 20+50°C, theo do thi nhiét d6 toi wu cho sinh truong 1a
22°C. Khoang nhiét do ti uu dao dong tir 20-28°C. Khoang
nhiét d6 cua 3 vi khuan va 3 ching ndm men phu hop véi
dai nhiét d6 cua khi hdu mién Nam (nhiét d6 trung binh nam
27,96°C).

Danh gid kha nang phdn hiy ddu ciia tap hop ching
vi sinh vt

Theo mét s6 nha khoa hoc, sir dung tap hop ching vi
sinh vat va vi sinh vét ban dia dé xtr Iy 6 nhiém moi truong
1a hiéu qua [13, 14]. V&i ham lwong dau bd sung ban diu
8,6 gam ¢ mau ddi chung va 8,61 gam & miu thir nghiém.
Sau 9 ngay thir nghiém két qua phan hity sinh hoc dau thé
hién trong bang 2.

Bang 2. Kha nang phan hiy dau clia cic mau thir nghiém.

Luong diu truéec  Luwong dau sau thir % phan

TT Thir nghiém

thir nghiém (gam) nghiém (gam) hay
1 MAu ddichimg 8,6 8,6 0
2 Mau thi nghiém 8,61 0,53 93,8

Két qua bang 2 cho thdy, sau 9 ngay xir ly t6 hop vi
sinh vat c6 kha nang phan huy hon 93% luong dau b sung.
Theo D Vin Tuédn va cs (2017) khi nghién ciru vé kha ning
phan hiy ddu mo nhidm trong nude thai cua kho xang dau
bd X4, Ha Noi béng mang sinh hoc tu 6 chung vi sinh vét
gan trén vat liéu mang phan hiy duoc 62% lugng dau sau 5
ngay thir nghiém va sau 7 ngay luong dau hau hét da duoc
phan huy [13].

(A) (B)

Hinh 6. Anh thit nghiém kha nang phan hily dau ctia cic mau
sau 9 ngay tha nghiém. (A) Mau d6i ching; (B) MAau thii nghiem.

Theo Sunday va cs (2014) tép hop 9 chung vi sinh vét
phan lap tai mot dong séng bi 6 nhiem ¢ Nigeria ¢6 kha
nang phan huy lan Iuot 78, 85 va 88% tuong ung dau tho,
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dau diesel va dau hoa sau 14 ngay thir nghiém [14]. Nhin
vao so lidu trén cho thay, tip hop chung trong nghién ciru
clia tac gia PO Van Tuan c6 kha nang phan hity dau manh
hon ca. Tuy nhién, khi xét dén thanh phan déu mo st dung
1am ngudn co chat cho thir nghiém ta thay, tac gia P Vin
Tuén liy ngudn dau moé gdy 6 nhidm trong nude thai cua kho
xang dau chu yéu 1a ankan mach thang. Cac hop chét nay
d& duoc phan huy sinh hoc hon so véi cac hop chit mach
vong co trong dau tho, diéu nay cung phu hop voi két qua
nghién ctru vé kha nang phén huy diu moé va cac hop chit
¢6 ngudn gdc dau mo cua tac gia Sunday. Do d, su so sanh
& trén ciing chura hoan toan day du dé c6 thé két luan chinh
xéc vé kha nang phan huy cia cac tap hop ching duge phan
1ap & cac mau va dia diém khac nhau trong nghién ctru nay.

Két luan

ba tuyén chon dugc to hop vi sinh vat gdom 3 ching vi
khuan va 3 nam men c6 kha nang phan huy khoang 93%
ham luong dau bo sung sau 9 ngay thir nghiém.

Céc chung vi sinh vat c6 déi nhiét do tdi wu tir 22+30°C,
phat trién tot & pH trung tinh va ndng do NaCl thép 0,1%.
Céc dic diém sinh hoc cua vi sinh vat phu hop véi didu kién
khi hau khu vic TP Ho Chi Minh.

Pi dinh danh dwoc 6 ching vi sinh vét bang ky
thudt sinh hoc phan tG: ching VKbtl dugc dat tén Ia
Chryseobacterium defluvii VKbtl, ching VKbt2 dugc dat
tén la Chryseobacterium gleum VKbt2,; ching VKbx dugc
dat tén 1a Pseudomonas sp. VKbx; chung NMbtl duoc dat
tén la Pichia jadinii NMbtl,; chung NMbt2 va NMbx dugc
dat tén 1a Candida tropicalis NMbt2, Candida tropicalis
NMbx, tuong trng. Vi kha nang phan huy cao, tap hop cac
chung vi sinh vét tuyén chon trén c¢6 thé ing dung dé xir Iy
mdi truong nude, dat nhiém dau trén dia ban Quan khu 7.
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