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TOM TAT

Naphthalene 1a mot trong nhiing chit gay 6 nhiém méi truong c6 kha ning giy dot bién va ung thu cho
con ngudi. P& phan hiy va chuyén hoa naphthalene, cac bién phap sinh hoc ¢6 st dung vi sinh vat dé va dang
duoc quan tdm nghién ctru. Tir cdc mAu d4t nhiém déu thu thap tai khu vuc ven bién Ba Ria — Viing Tau, 03
ching vi khuan c6 kha ning sinh truéng va phat trién tét trén ngudn co chat naphthalene, da duoc phan lap va
tuyén chon. Trong d6, ching Rhodococcus sp. VTPG5 ¢ kha ning phan hiy t6t cac hop chat hydrocarbon
thom nén da dugc Iya chon dé nghién ctru. Ching VTPGS5 c6 thé sinh truong trén ngudn co chit naphthalene
v6i ndng d6 1én t6i 200 ppm va tét nhét & ndng do 150 ppm. Nhiét do 37°C, pH 7 va ndng d6 mudi NaCl la

2,5% da dugc xac dinh la cac diéu kién thich hop cho ching VTPGS5 sinh truéng va phat trién sau 7 ngay nudi
cly. Bang phuong phap sic ky long cao ap (HPLC) da xac dinh dugc ching VTPGS5 c6 kha nang phan hay
dugc 99,9 % naphthalene sau 7 ngdy nudi ciy voi ndng d6 ban diu 1a 150 ppm. Két qua nay gop phin dinh
huéng cho viée st dung ching vi khuén nay dé xir 1y naphthalene va cac hop chét thom da vong khac c6 trong

d4t bi 6 nhidm diu mo.

Tir khéa: Naphthalene, 6 nhiém dau, phdn hity sinh hoc, Rhodococcus sp., vi khudn

DAT VAN BE

Naphthalene 1a mot trong mudi sau chat
hydrocarbon da vong (PAH) d& dugc co quan bao vé
moi truong My canh bao (US-EPA 1980, 1986).
Naphthalene 14 hop chit da vong c6 cau tao don gian
nhat, gdm hai vong va it tan trong nuéc. Tuy nhién,
chat nay va cic dan xuit methyl héa cua no dugc
xem la nhitng chat c6 anh huéng nghiém trong nhat
d6i v6i strc khoe con nguoi (Grund et al., 1992). Day
duoc xem 1a mot trong nhitng chat gay doc gay dot
bién va ung thu cho con nguoi. Pé xu ly
naphthalene, nguoi ta thuong két hop giita cac
phuong phéap sinh hoc va khong sinh hoc nhu oxi
hoéa hoa hoc, bay hoi, quang oxy hda, phan hiy sinh
hoc nho vi sinh vét. Trong sé cac phuong phap nay,
phan hay sinh hoc dugc xem 1 c6 anh huong nhat
dén qua trinh loai bo PAH.

Céc nghién ciru vé san xuit cdc san pham tir
céc chung vi sinh vat nham xir Iy PAH c6 trong dau
moé hodc vé cic ching c6 kha ning tao mang sinh
hoc nham ting cuong hidu qud phan huy cac thanh
phin hydrocarbon trong dau mo ciing da duoc
nghién ctu tr lau (Lai Thuy Hién et al, 2010;

Cung Thi Ngoc Mai et al, 2013). Tuy nhién, cho
t6i nay chua c6 nhidu cong bd vé viéc ing dung cac
chung vi sinh vat nay trong xir 1y tai chd. Dat la
mot moi truong khong ddng nhét va hon thé nira
ham lwong PAH ciing nhu naphthalene phan bd
trong dat 1a khic nhau. Do vay, viéc xu ly
naphthalene trong dit thuong phtrc tap hon trong
nudc. Viée st dung cac vi sinh vat dé xu ly truc
tiép tai cac dia diém dang ngay cang duoc chi
trong. Nam 2009, Pathrak va dong tac gia. di phan
lap duoc chiing Pseudomonas sp. HOB1 tir cac mau
nhidm dau & Gujarat, An D 14 ching c6 kha ning
phan hity naphthalene kha cao. Pic biét, khi bo
sung ching nay cung vai khu hé vi sinh vat ndi tai
dé xir 1y tai chd thi ham lugng naphthalene phan
huy dugc 1én t6i 2000 ppm. Do do, viéc phan lap va
xac dinh cac vi sinh vat ¢6 tiém nang phan huy
naphthalene tir cac miu dat nhidm dau 1a rat can
thiét. Trong bai bao nay chung t6i di tién hanh
tuyén chon chung vi khuin c6 kha ning phan huy
naphthalene cao tir cac miu dat nhiém dau & bo
bién Viing Tau nhim dinh hudng tng dung cac
chung vi khuan nay dé xur 1y naphthalene tai cac vi
tri dAt bi nhiém dau hodc nhiém PAH.
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VAT LIEU VA PHUONG PHAP

Nguyén liéu

Mau dit nhiém dau duogc thu thép tai khu vuc
ven bién Ba Ria-Viing Tau va dugc luu gitr & Phong
Cong nghé sinh hoc moi truong, Vién Cong nghé
sinh hoc, Vién Han lam Khoa hoc va Coéng nghé
Viét Nam trong vong 24 gio dé phan tich.

Hoa chat, moi truwong nudi cay
Héa chat

Céc hoa chit dugc st dung trong nghién ciru déu
13 hoa chét nhép ngoai c6 d6 tinh khiét cao.
Moi trwong nudi cdy

Mbi truong Gost dich dé phan lap va danh gia
kha nang sinh truéng, phat trién va phan huy phenol
cia vi khudn (g/l): Na,HPO4: 0,7; KH,PO,: 0,3;
KNO;: 3; MgSOy: 0,4; NaCl 5; pH 6,9 — 7,2 va méi
truong Gost thach dé tuyén chon cac chung vi khuan
6 kha nang sinh truong va phat trlen trén ngudn co
chat naphthalene: Thanh phan gidng méi truong

Gost dich nhung c6 bd sung thém 18-20 g agar
(Schauer, 2001).

Méi truong hiéu khi tong sé (HKTS — g/l): dé
luu trlt cac chung vi khuén: NH4NO;: 2; KH,POy: 4
NaCl: 5; KCl: 0,25; MgCly: 1,25; glucose: 1;
peptone: 5; cao men: 0,2; cao thit: 3; pH 7 — 7,2
(Schauer, 2001).

Phwong phap lam_ giau, phén lip va tuyén chon
cdc ching vi khudn cé khd nang sinh truong va
phat trién trén nguon co chat naphthalene

Thyc hién cac budc thi nghiém theo mé ta cia
Cung Thi Ngoc Mai va dong tac gia (2010).

Anh huéng ciia cic diéu kign méi truongdén khd
ndng sinh trudng va phadt trién ciia chuing vi khudn
tai nong dg naphthalene phu hop

Mot s6 diéu kién méi truong nhu nhiét do, pH
va nong d6 mudi NaCl da dugc sir dung dé nghién
chru sy anh hudng cia cic yéu t& do 1én sy sinh
truéng va phat trién cta ching vi khuan trén ngudn
co chét naphthalene. Cu thé, cac gia tri nhiét d6 nhu
25°C, 30°C, 37°C, 40°C, 45°C, 50°C; dai pH gbm 4,
5,6,7,8,9, 10; va ndng d6 mudi NaCl gém 0,5; 1;
1,5; 2; 2,5; 3 da duoc st dung. Sau 1, 2,3,5va 7
ngay tién hanh kiém tra kha nang sinh truong va phat
trién ctia cac chung trén co chit naphthalene.

Céac thi nghiém dugc lap lai 3 lan.
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Phan tich séc ky léng cao dp (HPLC)

Dé danh gia kha nang phan hiy naphthalene ciia
chung lya chon, sau 1, 3, 5 va 7 ngay nudi céy trén
mdi truong khoang Gost c¢6 bd sung 150 ppm
naphthalene, mau di dugc tach chiét bing dung moi
nhu hexane. Dich chiét xuit da dwgc phan tich
HPLC trén may HPLC grade (Cica Reagent Kanto
Chemicals, Tokyo, Japan) véi toc d6 dong chay 1a 1
mL/min tir cft dao pha (GVP-ODS guard column, 10
x 4.6 mm 1.D.; VP-ODS packed column, 150 x 4.6
mm LD., both Shim-Pack, Shimadzu) dugc gin trén
hé¢ théng may HPLC Shimadzu bao gdm hé thong
kiém soat SCL-10A VP, DGU-14A loai khi, hai bom
LC-10AD VP va mot dau bom ty dong SIL-10AF.
Nhiét d6 séy cua cot CTO-10A VP duogc cai dat Ia
40 °C va céc phd cta cac chét trung gian dugc phat
hién tai budc song 280 nm trén dau do SPD-10A VP
UV-VIS. Thoi gian luu (tR) cua naphthalene la 12
phut.

Miu ddi chimg 1a mau khong bd sung chung
VTPGS vao méi truong khoang Gost cé chua 150
ppm naphthalene.

Céc thi nghiém duoc lap lai 3 1an.

Xdc dinh ham lwgng naphthalene con lgi trong cdc
thi nghiém

Naphthalene dugc sir dung 1a chét chudn véi cac
ndng d khac nhau va dugc phén tich bé‘mg phuong
phap HPLC. Duya trén twong quan cua chiéu cao cac
phd cua cac nong do khac nhau ndy, chung t6i da
xdy dung dwgc duong chudn vé ham luong
naphthalene trong cdc thi nghiém. St dung céac didu
kién t&i wu cho sy sinh truong va phat trién cua
VTPGS5 trén naphthalene véi ndng d¢ ban dau 1a 150
ppm dé danh gia kha nang phan hity co chit nay sau
7 ngay nudi cdy. Cac thi nghiém dwoc lap lai 3 lan.

KET QUA VA THAO LUAN

Phan lap va tuyen chon cic chung vi khuan co
khé niing sinh trweéng va phat trién trén nguon co
chét naphthalene

BTir cac mau dat nhiém dau léy tai khu vuc ven
bién Ba Ria — Viing Tau, di phén 1ap duoc 05 chung
vi khuén c6 kha ning sinh truong trén naphthalene.
Két qua duoc thé hién trong hinh 1.

Két qua trén Hinh 1 cho thdy, cac chiung VTPGS,
VTB2, VTB3 1a nhling ching cé6 kha nang sinh
truong tot trén naphthalene. Trong do, ching VTPG5
1a ching ¢6 kha ning phan huy t6t phenol va da dwoc
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dinh danh 1a Rhodococcus sp. VTPGS (Lé Thi Nhi
Cong et al., 2015). Déng thoi, trinh ty doan gen cua
chung ciing da dugc dang ky trén ngan hang NCBI
voi mi s6 1a LC057207. Do viy, ching VTPG5 da
dugc lya chon cho nhitng nghién ctru tiép theo.

Khd nang sinh truwéng va phdt trién ciia chiing
VTPGS tai cac nong dp naphthalene khdc nhau

Ching VTPGS da dugc nudi cdy trén moi
truong khoang Gost c¢6 bd sung cac nong do

naphthalene khac nhau nhim danh gia kha ning sinh
truong va phat trién ciia ching trén ngudn co chét
nay. Trong nghién clru nay, céac n6ng d6 50, 100,
150 va 200 ppm naphthalene di duoc sir dung. Két
qua duoc thé hién trén hinh 2.

Két qua trén Hinh 2 cho thdy, ching VTPGS5 c6
kha ning sinh truong tot & cac néng do 50, 100 va
150 ppm sau 7 ngay nudi cdy. Vi vay, ndng do 150
ppm d3 dugc sir dung cho cac nghién ctru tiép theo.
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Hinh 1. Kha néng sinh trwédng trén naphthalene ctia cac ching vi khuén.
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Hinh 2. Kha nang sinh trwdng trén naphthalene ctia ching VTPGS5.
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Anh hwéng ciia cdc diéu kién méi trwongdén kha
ndng sinh truwéng va phat trién cia chiing VIPGS
trén naphthalene

Mot s6 diéu kién méi truong nhu nhiét do, pH
va ndng d6 mudi NaCl da dugc s dung dé danh gia
anh huong cua chung 1én kha nang sinh trudng va
phat trién ctia chung VTPG5 trén ngudn co chat
naphthalene. Két qua dugc thé hién trén hinh 3.

Két qua trén Hinh 3 cho thdy, khi nuéi cay véi
ndng d¢ naphthalene 1a 150 ppm thi ching VTPG5
¢6 kha nang sinh truong va phat trién tdi wu ¢ 37 °C,
pH 7 va ndéng d6 mudi NaCl 1a 2,5 %. Trong mot
nghién ciru khac cta chiing t6i vé kha ning tao mang
sinh hoc cua chung VTPGS5 ciing cho thiy ching c6

L& Thi Nhi Céng et al.

kha ning tao mang t6i wu & nhiét d6 37 °C, pH 7; tuy
nhién ndng d6 mudi NaCl t6i wu chi 1a 1,5 % (Lé Thi
Nhi Cong et al., 2015). Nhu vay, day c6 thé dugc
xem la cac diéu kién thich hop cho chiung VTPGS
sinh truéng va phat trién trén co chat naphthalene.

Khd nang phdn hiy naphthalene ciia chiing
VTPGS

St dung cac diéu kién t6i vu nhu nhiét do 37 °C,
pH 7 va ndng d6 mudi NaCl 1a 2,5 % cho sy sinh
truong va phat trién cia VTPGS5 trén naphthalene
voi nong do ban dau la 150 ppm dé danh gia kha
nang phan hity co chit nay sau 7 ngay nudi cay. Két
qua phan tich HPLC dugc trinh bay ¢ hinh 4.
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Hinh 3. Anh huéng ctia mot sb digu kién méi trwdng lén sy sinh trwdng trén naphthalene ctia ching VTPGS5.
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Hinh 4. S&c ky db kha néng phan hiy naphthalene ciia chiing VTPG5 sau 7 ngay nudi cdy. Trong dd, (a): Bdi chirng; (b) thi

nghiém.

Duya vao duong chudn dé tinh toan thi két qua
cho thiy trén 99, 9% naphthalene da dwuoc phan huy
sau 7 ngdy nudi cdy voi ndng do ban du 1a 150

ppm.

Cho téi nay trén thé gioi da co nhidu cong bd
kha ning phan hity va chuyén hoa naphthalene cia
chi Rhodococcus. Grund et al. (1992) da cong bd vé
ching Rhodococcus sp. B4 dugc phan lap tr mau
dat nhiém hydrocarbon thom da vong c6 kha ning
sinh trudng trén nguﬁ)n carbon va nang lugng duy
nhét 1a naphthalene. Salicylate va gentisate da dugc
xac dinh 1a cic san phim trung gian ciia qua trinh
chuyén hoa naphthalene boi ching B4 niy. Nim

2001, nhom tac gia Gennaro ciling da phan lap duoc
chung Rhodococcus opacus R7 tir cac mau dét bi
nhiém hydrocarbon thom da vong (Gennaro et al.,
2001). Tuy nhién, cac tac gia nay chu yéu tap trung
vao viéc phat hién cac enzyme tham gia vao cac qua
trinh chuyén hoa naphthalene.

O nudc ta, nam 2007, Lé Tién Manh va Nghiém
Ngoc Minh dd phén 13p dugc chung vi khuan
BQN31 tir miu nude nhidm dau cua bé thu gom xi
nghiép than Quang Ninh c6 kha nang phan huy 69 %
naphthalene v&i nong do ban dau 1a 100 ppm. Tir
méu dat nhidm chat diét co dioxin trong cin cir quin
su cii ctia My & san bay Pa Néang, Nguyén Ngoc Bao
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va ddng tac gia (2007) da phan lap duogc hai chung
vi khudn BDNR1 va BDNR4. Hai chung nay déu co
kha ning phan hay 50 % naphthalene véi nong do
ban dau 1a 100 ppm. Nhom tac gia Nguyén Ba Hitu
(2008) di cong bd ba chung vi khuén Paenibacillus
sp. Ao3, Terrabacter sp. DMA va Rhodococcus sp.
HDN3 duoc phan lap tir ¢it nhidm chiat diét co chira
dioxin tai Pa Ning c6 kha ning phéan huy tét mot s6
hop chat vong thom nhu fluorine, carbazol va
biphenyl. Cung Thi Ngoc Mai va ddng tic gia
(2010) da phén 1ap duoc chung vi khudn BLT11 tir
nudc thai khu cong nghié¢p Twr Liém, Ha N§i. Ching
nay c6 kha nang phan huy duogc nhiéu chat PAH,
chang han nhu naphthalene (64 %), anthracene (44
%), pyrene (70 %) va phenol (99 %) véi néng do
ban dau 1a 100 ppm. Nam 2010, nhém tac gia Lai
Thuy Hién cong b cac két qua vé viéc san xudt chit
hoat hoa bé mit sinh hoc tir bdén chung vi khuén bién
Rhodococcus 4C3, TD2 va Acinetobacter 6Cl1,

QN15 nhim tng dung trong cong nghiép dau khi va
xir 1y 6 nhiém moi truong do dau mo giy ra. Nam
2013, nhom tac gia Cung Thi Ngoc Mai da cong bd
két qua vé khia ning phan hiy naphthalene boi
chung vi khuan tao mang sinh hoc Rhodococcus sp.
BQNI11 dugc phéan Iap tir cac méiu nude nhidm dau
thu thp tai ving bién Quang Ninh. Trong diéu kién
nudi ciy toi wu dé tao mang sinh hoc, ching nay c6
kha nang phan hiy 1én t6i 61,1 % naphthalene sau 5
ngay nudi cdy véi ndng do ban dau 1a 200 ppm.

Nhu viy, co thé thay ring hiu qua phan huy
naphthalene ctia chung VTPG5 1a kha cao. Két qua
nay goép phan dinh hudng cho ching toi trong viéc
sir dung chung nay dé xur 1y cac hop chéat thom da
vong khac va ing dung trong xur ly dat bi 6 nhidm
dau.

KET LUAN

T cac mau dat nhidm dau thu thap tai khu vuc
ven bién Ba Ria — Viing Tau, di phan lap va tuyén
chon dugc ching Rhodococcus sp. VIPGS c6 kha
nang sinh truéng va phat trién t6t trén ngudn co chat
naphthalene. Tai mot so diéu kién thich hop nhu
nhiét d6 37 °C, pH 7 va ndng d6 mubi NaCl 1a 2,5
%, ching VTPGS da phan huy dugc 99,9 %
naphthalene sau 7 ngay nudi cdy voi ndng do ban
dau 1a 150 ppm.

Loi cam on: Cong trinh duoc thuc hién voi sy hé

tro kinh phi tir dé tai tham do 2015 do Vién Cong
nghé sinh hoc tai tro va sw dung trang thiét bi
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Phong Thi nghiém trong diém Cong nghé gen, Vién
Cong nghé sinh hoc.
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NAPHTHALENE DEGRADATION BY BACTERIAL STRAIN VTPGS ISOLATED FROM
OIL-CONTAMINATED SEDIMENT SAMPLES COLLECTED IN BARIA - VUNGTAU

Le Thi Nhi Cong" ¥, Cung Thi Ngoc Mai', Vu Ngoc Huy', Do Van Tuan’

!Institute of Biotechnology, Vietham Academy of Science and Technology
Son La College

SUMMARY

Naphthalene is one of the polycylclic aromatic hydrocarbons (PAHs) which cause environmental pollution
leading to mutation and cancer to human. To transform and degrade naphthalene, a number of bioremediation
approaches have been investigated. The fact that bacteria can utilize naphthalene as the sole source of carbon
and energy was considered as high potential method to remove naphthalene. In this research, our purpose was
to find highly degrading-naphthalene bacterial strains to apply in naphthalene removal from oil-polluted sites.
Three bacterial strains which could well grow on naphthalene were isolated from oil contaminated sediment
samples taken from coastal zones in Baria — Vungtau province. Among them, the Rhodococcus sp. VIPGS
was demonstrated to the best aromatic hydrocarbon degrader then it was selected for further investigation. The
VTPGS strain could grow with the concentration of 200 ppm and the best concentration for degrading capacity
was 150 ppm. The optimal physio-chemical conditions for growth of VTPGS5 were estimated at 37°C, pH 7 and
concentration of NaCl 2.5% after 7 day-incubation. Using these conditions to incubation the VTPGS, by HPLC
analysis it was confirmed that 99.9 % of naphthalene was degraded by VTPGS strain with the initial
concentration of 150 ppm after 7 days. The result may lead to the use of this strain in bioremediation
technology to treat naphthalene and other PAH components containing in oil-polluted sediment samples.

Keywords: Bacteria, biodegradation, naphthalene, oil-pollution, Rhodococcus sp.
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