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TOM TAT

Céc hop chét hydrocarbon thom nhu naphthalene, pyrene dwgc xem la nhirng chat khé phan hiy

nhung lai ¢6 & nhidu dia diém bi 6 nhidm dau nhu tai cac kho xing dau hoac tai cac khu vuc san xuat
dau khi. Cac hop chat nay thudng khé dugc phan huy hozc chuyén héa trong cac diéu kién thiéu khi.
Trong sb céc vi sinh vat phan huy ki khi hoac vi hiéu khi, vi khuén tia quang hop (VKTQH) duoc
xem la nhém chiém wu thé. Vi khuan tia quang hop thuoc nhém thiy sinh, ¢6 kha ning sinh truong
trong diéu kién ky khi bang céch quang hop nhung khong thai oxy. Nhom vi khuan nay co cac kiéu
trao ddi chat linh hoat tily thudc vao diéu kién méi trudng séng nén ching phan b rat rong réi trong
ty nhién. Di c6 nhiéu cong bd vé kha nang phan huy naphthalene va pyrene cua VKTQH ¢ trang thai
té bao tu do. Tuy nhién, cho t6i nay chua c6 nhiéu cong b vé cac chung VKTQH ¢ trang théi tao
mang sinh hoc ¢6 kha nang phan huy cac hop chit hydrocarbon thom. Trong nghién ciru ndy, chiing
t6i da sang loc va danh gia dwoc kha nang phan huy cua 4 chung vi khuan tao mang sinh hoc 12 DQ41,
PY2, PY6 va DG12. Két qua cho thay, hiéu suit phan huy cua 4 chung vi khuan nay ¢ dang tao mang
sinh hoc déu dat trén 79% véi ndng d6 co chat ban dau tuong ng 1a 200 va 250 ppm naphthalene va
pyrene. Két qua nay gop phan lam phong phi sé lwong céc chung vi sinh vat tao mang sinh hoc va
c6 kha nang phan huy cac hop chit thom dé phuc vu cho cong nghé xir Iy 6 nhidm dau tai Viét Nam.

Tir khéa: mang sinh hoc, phan hay sinh hoc, phan hiy naphthalene, phan hay pyrene, vi khuan tia
quang hop

MO PAU

Naphthalene va pyrene la cac hydrocarbon
thom kho phan huy trong ty nhién (Alessandrello
et al., 2017). Hién c6 nhiéu phuong phap xir ly
hydrocarbon thom bang vat ly, héa hoc, tuy
nhién nhiing phuong phap nay déu c6 nhiing uu
nhuoc diém riéng (Deng et al., 2016; Dong et al.,
2012). Xir ly hydrocarbon thom bing phuong
phap sinh hoc dang duoc nghién ciu va st dung
rong rai do chi phi thp, hiéu qua cao va giam 6

nhiém thi cap (Girard, 2013). Bang phuong phap
nay, mot sé hop chat hydrocarbon thom nhu
naphthalene va pyrene cé the dugc phén huy
hodc chuyén héa dé lam nguon carbon va nang
lwong cho su sinh truéng va phat trién caa vi sinh
vat (Gonzélez-Gaya et al., 2016).

Thé gisi hién nay da phat hién, nghién cau
va tng dung kha nang phan huy hydrocarbon
thom trén cac nhém vi khuan, xa khuan, nim
men va nim méc (Harwood, Gibson, 1986).
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Trong nhom vi khuan, vi khuén tia quang hop
(VKTQH) dugc quan tam nghién cau nhiéu do
¢6 nhiéu wu thé nhu sinh truong ky khi khéng bat
bugc, dé tao sinh khéi 16n; sinh trudng o dai nhiét
do, pH, d6 man rong, kha nang sir dung nguon
carbon, nitrogen linh hoat. Chung c6 kha nang st
dung nhidu ngudn hydrocarbon thom nhu
phenol, benzene, naphthalene, pyrene..., lam
ngudn C cho sinh truang (Harwood et al., 1998,
Harwood, Gibson, 1988). Bén canh do, nhiing
nghién ctru gan day da cho thay, VKTQH c6 kha
nang tao mot 16p mang bao phu xung quanh bao
vé chiing truéc nhing bét loi ciia méi truong goi
1a mang sinh hoc (Madigan, Jung, 2009). Mang
sinh hoc (biofilm) la khai ni¢m da va dang dugc
st dung rong rai va dugc tng dung trong nhiéu
linh vye, dic biét trong xi Iy cac hop chat
hydrocarbon thom (Shimada et al., 2012). Thong
qua cac tuong tac ndi bao cung cac twong tac
trong hé thong polimer ngoai bao (EPS), cac vi
khuan trong mang sinh hoc lién két vai nhau cé
kha nang hd tro lan nhau dé chéng chiu lai cac
diéu kién khic nghiét cia méi trudng, dong thoi
thiic ddy sy tich tu chat dinh dudng, ting cudng
kha ning trao ddi gene (O'Toole, Kolter, 1998).
Hon thé nita, VKTQH c6 kha ning sinh truéng
t6t trong diéu kién han ché oxy & céc 16p phia
dudi caa mang sinh hoc (Morikawa et al., 2006).
Chinh vi vay, viéc sir dung VKTQH tao mang
sinh hoc s& gop phan lam ting kha ning phan
hay/chuyén héa cac hop chat hydrocarbon thom,
tr d6 tang kha nang xir y 6 nhiém giup bao vé
moi trudng.

Tuy nhién, hién nay nhitng nghién ctiu vé kha
nang phan hay/chuyén héa cac hop chit thom &
VKTQH tao mang sinh hoc ¢ nudc ta con chua
nhiéu. Do vay trong nghién ciru nay ching toi s&
dé cap toi kha ning tao mang sinh hoc cia mot
s6 ching VKTQH phan lap tir cic dia diém 6
nhiém dau ciing nhr hiéu qua sa dung
naphthalene va pyrene & trang thai tao biofilm
cua chung.

VAT LIEU VA PHUONG PHAP
Chiing vi khuan

Céc chung VKTQH phén huay hydrocarbon
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thom da duoc phan 1ap va tuyén chon tir cac viing
bién 6 nhlem dau tai Viét Nam, thuoc bo suu tap
chung gidng caa Phong Cong nghé sinh hoc moi
truong, Vién Cong nghé sinh hoc, VAST, bao
gom 18 chung: DQ41, DQ42, DQ51, DQ52,
DQ81, DQ82, FO1, FO2, DD3, DD4, PY2, PY6,
PY9, LC1, LC5, LACM1, MI1 va DG12.

MGéi truong

Moi trudng AT dé phan lap nudi cay va cat
giir vi khuan tia quang hop. Thanh phan 1 lit moi
truong AT (g/l) gom: EDTA 0,005, acetate 1,
succinate 0,5, vitamin 1 mL, cao nAm men 0,1,
Mg.S04.7H,0 0,2, CaCl,.2H,0 0,075, NH.CI
0,1, KH2PO,4 0,06, Ko:HPO, 1, thach 20 %o, mudi
15 %o, nuéc vira da 1000 mL trén dai pH 6,8 — 7.
Moi truong dugc khir trung ¢ 121°C trong 30
phut.

Moi trudng AT cai tién: 1a méi truong AT
trong d6 acetate va succinate dugc thay thé bang
cac ngudn hydrocarbon khac nhau nhu
naphthalene, pyrene voi nong do tir 100-300
ppm. Dung dich vitamin hdn hop duoc bd sung
sau khi moi truong da khir trung.

Dung dich vitamin hén hop: 1a hdn hop cta
céc chat hd trg cho vi khuan gitp ching sinh
truong tét hon. Thanh phan dung dich vitamin
hdn hop (mg/100 mL) nhu sau: biotin 10, niacin
35, thiamin-HCI 30, vitamin Bi, 5, p-
aminobenzoic axit 20, pridoxolium-HCI 10,
panthothenate-Ca 10. Hoa tan cac vitamin trong
100 mL nudc cat khir tring sau d6 loc bang mang
loc khuan va bao quan trong ta lanh.

Panh gia kha nang tao mang sinh hoc

Dé danh gia kha ning tao mang sinh hoc cua
cac chung da lwa chon, chdng toi tién hanh
nhuom véi tim tinh thé theo phuong phap cua
O’Toole va Kolter (1998), Morikawa va ddng
tac gia (2006). Phuong phap nhudém tim tinh thé
gilp phét hién ra cac té bao bam dinh trong mot
mang sinh hoc trén bé mat gia thé dong thoi
cling cho phép dinh lwgng muac do hinh thanh
mang sinh hoc manh hay yéu trong mét khoang
thoi gian nhat dinh bang phurong phap do d¢ hap
thu & budc séng ODs7o. Chi s6 ODs7o do lwong
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tim tinh thé bat mau vai té bao théng qua biéu
thi mat do té bao séng trong mang sinh hoc. Chi
s6 ODs7o cang cao chiing to mat do trong té bao
mang sinh hoc cang cao va nguoc lai.

Tuy nhién ddi voi ddi twong 1a VKTQH Ia
nhom vi khuan ky khi sang, chiing t6i c6 thay doi
mot sé bude dé phu hop véi nhém vi khuan nay.
Céc budc tién hanh danh gia kha ning tao mang
sinh hoc cua chung vi sinh vat:

- Hoat hoéa cac chung lam mang sinh hoc:
nudi cay cac ching trén moi truong AT long. Sau
ttr 3-5 ngay nudi cdy, sinh khéi té bao duoc thu
lai bang ly tam ((ly tm 3 lan ¢ 4000 vong/phut
4°C trong vong 10 pht va rira nuéc cat 2 1an voi
thé tich twong @ng), loai dich nudi cay. Sau do,
sinh khéi dwoc huyén phu trong nuéc, pha lodng
t6i han bang nuéc mudi sinh 1y dé dat ODggo =
0,3. Sau dé, chuyén 100 pL dich té bao vao cac
Eppendorf 1,5 mL chira 900 uL mo6i truong AT.
B4 tri thi nghiém lap lai 3 1an va theo ddi trong 7
ngay. Cac mau duoc nudi tinh dudi bong deén soi
dbt 40 W va danh gia kha ning tao mang sau 7
ngay.

- Kiém tra kha ning tao mang sinh hoc cua
céc chiing vi sinh vat: sau 7 ngay nudi cay trong
Eppendorf, ding pipetman hit bo dich nuéi cay
nhe khéng lam v& mang; rira nhe nhang mang
sinh hoc bang 1 mL nudéc cat rdi hit ra 1ap lai 1an
nira; cho 1 mL dung dich tim tinh thé 0,1% vao
céc Eppendorf va dé & nhiét ¢ phong trong 10
phiit dé ¢ dinh; hit bo dung dich tim tinh thé;
rira bang 1 mL nuéc cat, 2 1an; bo sung 1 mL
dung dich axit axetic 33%; d4o tron hdn hop nay,
pha loang t&i han va do OD & budc séng 570 nm;
cdng thuc tinh gia tri mang tao thanh: Y =X x d6
pha loang x 10/3, trong do X 1a gié tri do OD thu
duogc, 10/3 1a chi s6 quy dbi tir gia tri OD sang
gia tri hap thu tim violet cua mang tao thanh.

Panh gia sinh trwéng va phat trién cia
VKTQH trén cac hydrocarbon thom

VKTQH dugc danh gia kha nang sinh trudng
trén naphthalene, pyren theo quy trinh bao gém
cac budc: hoat hoa cac chung VKTQH trong moi
truong AT 3-5 ngay; bd sung 1 mL dich sinh khéi
cia mdi chung vao cac binh véi dung tich 12 mL

chira 9 mL moéi truong AT cai tién, timg ngudn
co chat ¢ ndng d6 100 - 300 ppm. Céc binh duoc
day nit cao su kin, gitr bang gong st va duoc dat
dudi anh dén soi dot; sau 7 ngay, hat 1 mL dich
nudi va kiém tra mat d6 quang pho tai budc séng
800 nm dé danh gia kha ning phat trién cta cac
chuang vi khuan.

Panh gia kha nang phan hidy hydrocarbon
thom cta mang sinh hoc do céc chiing
VKTQH tao thanh

Tién hanh nudi tao mang sinh hoc véi thé tich
10 mL moi truong AT trong binh tru. Sau 7 ngay
nudi ciy trong diéu kién ki khi sang, mang sinh
hoc duoc tao thanh.

Kha nang phan huy hydrocarbon thom dugc
danh gida nhu sau: dung pipetman hut toan bd
dich nudi ciy mot cach nhe nhang dé tranh 1am
V& mang; rira mang 2 lan bang nudc cét vo trang
véi thé tich twong tng (10 mL); b6 sung 10 mL
moi truong AT cai tién, 0,1% vitamin va céc
ngudn hydrocarbon thom khac nhau véi ndng do
tir 100 - 300 ppm; dat cac binh nudi cay trong
diéu kién ki khi va cé chiéu sang; sau 14 ngay,
tién hanh xac dinh ham luong cac nguodn
hydrocarbon thom cua cidc mau chira ching vi
khuan va mau déi ching theo phurong phéap phan
tich sic ky long cao ap.

Phan tich thanh phan hydrocarbon thom

Thanh phan hydrocarbon thom c¢6 trong dich
nudi cdy vi khuan dugc phan tich hda hoc bang
sac ky long hiéu ning cao (HPLC) Agilent 1100
(M¥) duoc trang bi detector chudi (DAD) dé do
ham lugng hydrocarbon thom con lai trong dich
nubi, tr d6 tinh dwoc hiéu suat phan hay
hydrocarbon thom. Piéu kién do: cot sic ky
Hypersil C 18 (200 x 4 mm), ty I¢ pha dong
axetonitril/nudc = 67/33 (theo thé tich); téc do
dong: 0,6 ml/phat; &p suét: 280 bar; tin hiéu do &
buadc song cua phenol: 271 nm; toluene: 261 nm;
naphthalene: 280 nm; Pyrene: 336 nm. Ham
luong phenol, toluene, naphthalene, pyrene dugc
xac dinh theo phuong phap ngoai chuan. Cac mau
phan tich dugc giri phén tich tai Vién Cong nghé
méi — Vién Khoa hoc va Céng nghé quan su. Thi
nghiém lap lai 3 1an va lay gi4 tri trung binh.
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Xir ly théng ké

Céc s lidu thu dwoc tir thue nghiém duoc xir
ly théng ké sinh hoc. Gi4 tri trung binh, d6 léch
chuén va vé db thi dugc thuc hién trén Microsoft
Excel. Mai thi nghiém duoc 13p lai 3 lan dé tinh
trung binh mau. Mirc khéc biét c6 ¥ nghia théng
ké dugc d& nghi 1a p < 0,05.

KET QUA VA THAO LUAN

Sang loc cac chiing vi khuan tia quang hop tao
mang sinh hec

Muoi tdm chang VKTQH cé kha nang sinh
truong trén cac ngudn hydrocarbon thom khéc
nhau da dugc danh gia kha nang tao mang sinh
hoc (biofilm) theo phuong phap cua Morikawa
va dong tac gia (2006). Két qua dugc trinh bay &
Hinh 1.

Két qua trén Hinh 1 cho thdy, 10 chang
DQ41, DD4, PY2, PY6, PY9, LC1, LC5,

Nguyén Thi Minh Nguyét et al.

LACM1, MI1 va DG12 c6 kha nang tao biofilm
t6t hon cac chung con lai. Cac nghién ciru ciing
da cho thdy, dé c6 thé ting kha ning chdng chiu
cling nhu phan huy cac hop chat nay, vi sinh vat
can c6 nhitng loi thé gidp ching cé thé chéng
chiu véi cac diéu kién bt lgi trong tw nhién. Cac
chung VSV trong mang sinh hoc da dugc chung
minh 1a ¢6 nhitng loi thé hon cac VSV tdn tai ty
do (Shimada et al., 2012). Vi vay, cac chung nay
da dugc lya chon cho céc nghién ciu tiép theo.

Nhu vy, ¢6 thé ndi cac ching VKTQH di co
kha nang tao mang sinh hoc tt dé ton tai & nhitng
noi c6 sy 6 nhidm dau rat cao. Ching té ching
c6 thé chdng chiu véi mot sb ngudn hydrocarbon
thom pho bién c6 trong cac mau 6 nhiém dau nhu
naphthalene, pyrene... Tuy nhién dé c6 thé khang
dinh ching c6 thé sinh truong va c6 kha ning
phan hay mét sb ngudn hydrocarbon thom hay
khong thi can phai c6 nhitng nghién ciru sau hon.
Céc chung VKTQH nay di duoc st dung dé danh
gid kha nang sinh truéng trén naphthalene va
pyrene.

Gia tri AOD570 nm

Hinh 1. Kha nang tao mang sinh hoc clia cac ching VKTQH
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Kha ning sinh truwéng ciaa cac ching VKTQH
trén naphthalene

Naphthalene 1a hop chat PAH tan tét nhat
trong nudc nén sy ¢ mat caa naphthalene trong
nudc gy doc rat 16n cho quan thé sinh vat. Mat
khéc cau trdc cua naphthalene c6 2 vong benzene
lién két v6i nhau cho nén ddy 1a mot hop chat rat

kho bi phan huy trong ty nhién. Bé danh gia kha
nang sinh truéng va phat trién cia cac chung
VKTQH véi ngudn C 1 naphthalene, 10 chang
VKTQH di dwoc nudi cdy trong mdi trudng
khoang c6 b sung naphthalene lam ngudn carbon
va nang lugng duy nhit véi ndng d6 co chit ban
dau 12100, 150, 200 va 250 ppm. Sau 7 ngay nudi,
két qua duoc thé hién trong Hinh 2 va 3.
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Hinh 2. Kha n&ng sinh trwdng cta 10 ching VKTQH sau 7 ngay nudi cdy & cac néng dé naphthalene khac

nhau.

PY6 PY9 DQ41 PY2 LC1

DD4 LC5

LACM1 Mi1

DG12

Hinh 3. Dich nuéi cay 10 chiing VKTQH & 200 ppm naphthalene sau 7 ngay.

Két qua trén Hinh 2 va 3 cho thiy céc
chung PY6, PY9, DQ41, PY2, LC1, LC5 va
LACML1 c6 kha ning sinh truéng tét & ndng do
naphthalene 1a 200 ppm. Tuy nhién, vé&i nong
d6 250 ppm, chi cé 3 chung LC1, LC5 va PY?2

la c6 kha ning sinh truong tét nhat. Do vay,
dich nudi cdy cua cac chung nay da duoc lva
chon dé phan tich danh gia kha nang phan hay
naphthalene bang phuong phap HPLC. Két qua
nay s& duoc trinh bay trong phan sau.

565



Kha nang sinh trwéng trén pyrene cia cac
ching VKTQH

Pyrene c6 cau tao 4 vong thom, it tan trong
nudc, tan tét trong dung mdi hitu co. Pyrene 1a
hop chat khé phan hay nhat trong sé 4 loai
hydrocarbon thom ma chang t6i da lgya chon.
Hién nay cac nghién ctu vé phan hay ky khi
pyrene coOn rat it, dic biét tai Viét Nam chua c6
bat ki cong trinh nghién ctru nao vé kha ning
phan hay pyrene trén nhom VKTQH. Do do,
10 chung VKTQH da dugc danh gia kha nang

Nguyén Thi Minh Nguyét et al.

sinh truong va phat trién trén ngudn C la
pyrene véi ndng do ban dau la 100, 150, 200
va 250 ppm. Két qua thu duoc thé hién ¢ Hinh
4 vas.

Dua vao két qua thu duoc trén Hinh 4 va Hinh
5 ¢6 thé thdy riang & ndng do6 pyrene 200 ppm, ¢6 5
chiing trong s6 10 chung duoc lya chon c6 kha
nang sinh truong tét (bao gdm DQ41, PY2, PY9,
DD4 va DG12). Con véi ndng do 250 ppm, 3
chung DQ41, PY2 va PY9 la nhitng chung c6 kha
ning sinh truong tot.

AOD 800 nm

DQ41 PY2 PY6 PY9

DD4

m100 m150 =200

LC1 LC5 LACM1 MI1 DG12

250 ppm

Hinh 4. Kha nang sinh trwéng clia 10 chiing VKTQH sau 7 ngay nubi cdy & cac ndng dd pyrene khac nhau.

PY6 PY9

DQ41 PY2 DD4

LC1 LC5 LACM1 MI1 DG12

Hinh 5. Dich nuéi cay cta 10 chiing VKTQH & 200 ppm pyrene sau 7 ngay.
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Bang 1. Kha ning sinh trudng trén cac ngudn co chét ctia VKTQH.

Nguén co chét Néng dé (ppm) Chung VSV c6 kha néng sinh truwéng tét
200 PY2, PY6, LC1, LC5, LACM1 va DG12
Naphthalene 250 LC1, LC5vaPY2
200 DQ41, PY2, PY9, DD4 va DG12
Pyrene 250 DQ41, PY2 va PY9

Nhu véy, qua cac thi nghiém vé kha ning sinh
truong trén cac hop chat hydrocarbon thom vai cac
dai ndng d6 khac nhau nam trong khoang 100 - 250
ppm cua cic chang VKTQH trén ngudn
hydrocarbon thom da dwoc téng hop ¢ Bang 1.

Duya vao thong ké ¢ Bang 1 chling t6i nhan
thiy, 7 chung DQ41, PY2, PY6, PY9, LACM1,
DG12 va LC1 c6 kha nang su dung da dang cac
nguén hydrocarbon thom nay & ndng d6 kha cao.
Vi nhiing kha ning st dung nguon C linh hoat
nhu vay, 7 chung nay da duoc lya chon dé tién
hanh danh gia kha ning phan huy cac ngudn
hydrocarbon thom cta mang sinh hoc do cac
chung tao ra.

Kha ning phan hiy cac hep chat thom ciia
mang sinh hoc do cac ching VKTQH tao
thanh

Dé khang dinh kha ning phéan huy cac hop

chat thom cua mang sinh hoc do céc chung
VKTQH di lwa chon, sau khi tién hanh thi
nghiém theo phuong phap HPLC, chung toi tién
hanh phan tich ham lugng cta naphthalene,
pyrene con lai & cac thi nghiém trén nong do cao
ma van dam bao muc do sinh truéng cua cac
chung VK ¢ muc tét (OD >= 1,0) (Bang 2).

Két qua tir Bang 2 cho thay, mang sinh hoc
do 4 chaung DQ41, PY2, PY6 va DG12 c6 kha
ning phan huy rat cao cac hop chat naphthalene,
pyrene (trén 79%). Bén canh do, day cling la
nhitng ching c6 kha nang tao biofilm tét (Hinh
6). So sanh vai dai dién cua nhom vi khuan ki
khi khtr sulfur 1a Desulfobacula toluolica, hiéu
suat phan hay sau 14 ngay cua loai nay dat
98,88% Voi ndng do toluene ban dau chi 1,79
mmol/L (~164 ppm) cho thidy céc chung
VKTQH nay c6 hiéu suat phan huy va ndng do
chdng chiu cao hon kha nhiéu.

Bang 2. Kha nang phan hdy mot sb hydrocarbon thom ctia mang sinh hoc do cac chiing VKTQH tao thanh sau

7 ngay nudi cay.

Hiéu suat phan hay (%)

. . Hydrocarbon Néng dé ban dau
Tén chung th - ~
om (ppm) Déi chirng Mau
DQ41 Pyrene 250 1,7 81,23
Naphthalene 250 1,52 87,23
PY2
Pyrene 250 1,7 89,02
PY6 Naphthalene 200 2,1 79,37
PY9 Pyrene 250 2,1 81,24
LACM1 Naphthalene 200 1,2 81,21
Naphthalene 200 1,2 79,67
DG12
Pyrene 200 2,3 81,21
LC1 Naphthalene 250 1,2 79,45
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Hinh 5. Kha nang tao mang sinh hoc cliia cac ching VKTQH lwa chon.

Bén canh d6, hiéu suat phan hity pyrene cua
cac chung ciing rat t6t déu dat trén 81%. Chung
PY2 c6 kha nang phan huy pyrene cao nhét véi
hiéu suat 1én t6i 89,02% véi nong do ban dau la
250 ppm. Két qua nay cho thay hiéu suat phan
hay pyrene cua biofilm do cac chung VKTQH
nay tao ra cao hon nhiéu so véi cac ching vi
khuan hiéu khi (Deng et al., 2016). Chung
Paracoccus sp. DG25 do Lé Thi Nhi Cong va cs
(2014) phan lap tir nwéc thai kho xing dau DS
Xa, Thuong Tin, Ha Noi ¢6 hiéu suat phan huiy
pyrene dat 76,07% véi nong do ban dau 300
ppm. Chuang Paracoccus sp. BTL4 do nhom
nghién ctru ctia Cung Thi Ngoc Mai va cs (2014)
phéan lap cd kha nang phan huy 25,5% pyrene sau
7 ngay véi nong d6 ban dau 1a 100 ppm.

Hiéu suat phan huy naphthalene cua cac
chung dwoc lya chon ciing dat trén 79% véi ndng
d6 ban dau 1a 200-250 ppm. Theo cong bb nim
2012 cua Shimada va cs, chung Pseudomonas
stutzeri T102 c6 kha ning phan huy tot
naphthalene khi tao mang sinh hoc. Tai Viét
Nam, chung Paracoccus sp. DG25 do Lé Thi Nhi
Cong phan lap, ngoai kha nang phan huy pyrene
néu trén, cling c6 kha nang phan huy naphthalene
VGi hiéu suat 86,64% sau 7 ngay voi nong do ban
dau 1a 250 ppm. Tuy nhién, cho téi nay chura co
nhiéu cong bé vé cac chiung VKTQH & trang thai
tao mang sinh hoc c6 kha nang phan huy cac hgp
chat hydrocarbon thom.

Nhu vay, cac chung VKTQH dugc sang loc
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& day da gop phan lam phong phi sé lwong céc
chuang vi sinh vat tao mang sinh hoc va c6 kha
nang phan huy cac hop chat thom dé phuc vu cho
cdng nghé phan hay sinh hoc xt ly cac vung 0
nhiém cac hydrocacbon thom & cac dia diém 6
nhiém khac nhau. Do vay, mang sinh hoc cua 4
chung DQ41, PY2, PY6 va DG12 da cho thay
tiém ning trong viéc tng dung dé xir Iy cac hop
chat thom kho phén huy.

KET LUAN

Tur cac chung VKTQH phén Iap tir cac vung
bién bi 6 nhiém dau & Viét Nam, da sang loc va
danh gia duoc kha nang phan huy cua 4 chung vi
khuan tao mang sinh hoc 1a DQ41, PY2, PY6 va
DG12. Cy thé, hiéu suét phan hay cua 4 chang vi
khuan nay déu dat trén 76% vai ndng do co chat
ban dau tuong tng la 200 va 250 ppm
naphthalene va pyrene. Két qua nay gop phan
lam phong pht s6 lwong cac chung vi sinh vt tao
mang sinh hoc va cd kha nang phan huy céc hop
chat thom & phuc vu cho céng nghé xir ly 6
nhiém dau tai Viét Nam.

Lot cam on: Nghién cizu nay duoc tai tro boi
Quy Phat trien khoa hoc va cong nghé Quac gia
(NAFOSTED) trong dé tai ma s6 106-NN.04-
2015.45
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DEGRADATION OF NAPHTHALENE AND PYRENE BY SEVERAL BIOFILM-
FORMING PHOTOSYNTHESIS PURPLE BACTERIAL STRAINS
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SUMMARY

Aromatic hydrocarbons such as naphthalene, pyrene are recalcitrant compounds found in oil
contaminated areas including petroleum storage tanks, oil exploiting companies. These components
are difficult to be degraded/transformed in the lack of oxygen conditions. Among anaerobic and

micro-aerobic microorganisms,

photosynthetic purple bacteria are the dominant group.

Photosynthetic purple bacteria (PPB) are considered as aquatic organisms which are able to grow in
anaerobic conditions by photosynthesis but without oxygen. This bacterial group has flexible
metabolic types depending on living conditions, then they are widely distributed in nature. There are
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numerous publications on planktonic PPB which could use naphthalene and pyrene as carbon and
energy sources. However, there is no publication on biofilm formed by PPB to degrade their aromatic
compounds. In this research, 4 biofilm-forming PPB strains including DQ41, PY2, PY6 and DG12
were screened and estimated their pyrene and napthalene degradation capacity. These organisms
demonstrated high biofilm forming ability. As biofilm types, their utilization efficiencies were upper
79% with the initial concentrations of naphthalene and pyrene of 200 and 250 ppm, respectively.
These results may contribute to enlarge the number of biofilm-forming microorganisms to
degrade/transform aromatic hydrocarbons in polluted area treatment in Vietnam.

Keywords: biodegradation, biofilm, naphthalene degradation, photosynthetic purple bacteria, pyrene
degradation
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