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Tém tit: Toluene 1a mot hop chit hydrocarbon thom c6 tinh doc cao nhung lai kho bi phan huy
trong ty nhién. Do d0, viéc nghién ctru cac phuong phap xtr Iy 6 nhiém toluene dang trd thanh van
dé cip bach. Trong sb cac phuong phap phan huy toluene, phuong phap xur 1y sinh hoc bang cac
chung vi khuén tia quang hop duoc cac nha khoa hoc trén thé gisi va Viét Nam quan tim nghién
ctru. T mau nude bién 6 nhidm tai Cang Cau D4, Nha Trang, Khanh Hoa ching t6i di phan lap
dugc 2 ching vi khudn CCBPy2, CCPPy9 vira c6 kha ning phan huy toluene vira c6 kha ning tao
biofilm tot. Khi nudi trén méi truong DSMZ — 27 thach, khuan lac ctia chung CCBPy2 ¢6 nhan,
161, tron, bé mit boéng, mau nau vang, d = 0,8 - 1,2 mm; khuén lac cta ching CCBPy9 hinh tron,
mau h6ng nhat, ¢6 nhan, ria trong, d = 1 - 2 mm. Hai ching nay sinh trudng tét & 30°C, pH 7 va
nong d6 mudi 1,5%. Biofilm do chung CCPPy2 va ching CCPPy9 tao thanhco kha niang phan
huy dugc 96,1% va 97,2% toluene v&i ndng do ban du 1a 150 mg/l. Hai chung nay c6 thé duoc sir
dung dé xay dung bd suu tap cic chung vi khuin tia quang hop tao mang sinh hoc phan huy

toluene ndi riéng va phan huy cac hydrocarbon thom trong dau moé néi chung.

Tir khod: Mang sinh hoc, phan huty sinh hoc, phan huy toluene, vi khuan tia quang hop.

1. Mé dau

Toluene, benzene, ethylbenzene va xylene
(TBEX) 1a cac hop chat hydrocarbon thom don
nhan c6 trong xang, diu mo (chiém khoang 2-
8%). Vi dic tinh dé bay hoi, tan tot trong nudc
va ¢6 chira nhom chirc lién két chit chd ngoai
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vong benzene do viy rat kho bi phan huy va
ddc véi con nguoi, dong vat cling nhu sinh thai.
Véi diac tinh d& bay hoi, nhitng hop chat
hydrocarbon thom don nhan c6 nhém chic gin
v6i benzene khac nhau s& anh huong dén kha
nang phan huy cua vi sinh vat [1-2].

Trong cac hop chét hydrocarbon thom trén,
toluene 14 hop chét hiru co ¢6 nhom chirc CH3
gin v6i vong benzene do vay né cang kho bi
phan huy trong tu nhién. Nhiéu nghién ctu da
chi ra rang, toluene c6 anh huéng nghiém trong
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dén stc khoé con ngudi nhu anh huong dén hé
than kinh, tham chi c6 thé gy tir vong khi bi
tiép xtic truc tiép hodc trong thoi gian dai [3].

Do tinh chat doc hai va cau tric khd phan
huy trong ty nhién nén viéc phan huy toluene
di tr¢ thanh mot van dé cép bach can duoc
quan tam. Hién céc bié€n phap vat 1y va hoa hoc
xt 1y tuy rat nhanh va co hiéu qua tac thoi
nhung khong cac bién phap nay lai khong xu 1y
toluene mot cach triét dé dugc. Viée xu ly
toluene theo phuong phap phan huy sinh hoc da
va dang dugc nhiéu nha khoa hoc trén thé giéi
cling nhu trong nudéc quan tdm. Phuong phap
nay c6 vu diém vuot tréi nhu: an toan véi moi
truong, don gidn, xu ly triét dé, khong gly ra
hién twong 6 nhidm thtr cép, chi phi dau tu
khong qua l6n. Trong phan huy sinh hoc thi
cong ngh¢ st dung mang sinh hoc (biofilm) do
cac vi sinh vat tao ra hién dang la phuong phap
mai mé va cho hi€u qua cao. Biofilm 1a mét tap
hop cac vi sinh vat gén trén mot bé mit cua vat
thé ran hodc bé mat chit long, tao thanh 16p
mang bao phu bé mat d6. Cac vi sinh vat trong
biofilm lién két v6i nhau mdt cach chit chg, tao
thanh mot ciu tric bén viing. Do mat dd cac
chiing vi sinh vat trong biofilm cao, hd trg, va
lién két v6i nhau mot cach chit ché nén kha
ning dong hoa, trao d6i chat, phan hiy cac
hydrocarbon s& xay ra nhanh hon[4, 5]. Pac
biét, trong khi biofilm dugc hinh thanh, néng
dd 6 xi s& giam di dang ké, 1a diéu kién 1y tudng
cho cac vi khuan tia quang hop (VKTQH) c6
thé sinh truong va phat trién dé dang [6, 7].

Hién nay trén thé gi6i da c6 nhiéu cong bd
vé nhém VKQHT c¢6 kha ning phan huy céc
hydrocarbon trong d6 cé toluene va chung
thuoc cac chi nhu: Rhodopseudomonas,
Rhodospirillum, Blastochloris [8, 9]. Tuy nhién
nhitng céng bd vé& cic chung VKQHT vira co
kha ning tao biofilm tdt vira c6 kha ning phan
huy cac hop chat vong thom van con nhiéu han
ché. Trong nghién ctru nay, chung to1 s¢ tap
trung vao nghién ctru vé& hiéu suat phan huy
toluene do biofilm ctia cac chung VKQHT tao
thanh dé c6 thé ing dung nhom vi khuan nay dé
xtr 1y cac ngudn 6 nhiém.

2. Poi twong va phuong phap nghién ciru
2.1. Déi twong

Cé4c mau nhiém dau thu thap tai Cang Cau
b4, Nha Trang, Khanh Hoa.

2.2. Phuong phap nghién ciru

2.2.1. Phdn lap

Vi khuén tia quang hop dugc phan lap va
lam sach theo phuong phap Winogradsky trén
mdi truong DSMZ-27 cai tién (1a moi truong
DSMZ c6 bd sung toluene thay cho ngudn
carbon la acetate) [10].

2.2.2. Panh gia kha nang tgo mang ciia cdc
chung VKTOH

Tién hanh theo phwong phap cua O’Toole
va Kolter; Morikawa va cong su [5,11].

2.2.3. Panh gia kha nang sinh trudng va
nghién ciru ddc diém ciia VKTOH

Sinh truong cua cac chung VKTQH dugce
danh gia bang cach quan sat d¢ 16n khuén lac
khi moc trén fﬁa thac}} va xac dinh do hap thu
cua dich huyén phu t€ bao khi dugc nudi cay
trén moi truong DSMZ-27 cai tién c6 bd sung
50 ppm toluene tai budc song 800 nm (ODgq).
Pac diém hinh thai khuan lac ctia cac chung
VKTQH duoc quan sat trén moi truong DSMZ-
27 cai tién thach.

2.2.4. Nghién ciru anh hwong ciia mét s6
diéu kién dén sw sinh truéng cia cdc ching
VKTQH lya chon

Cac ‘gié tri nhief;t do 15; 30 va 45°C; pH tur 4
- 9 va nong d6 mudi tr 0 - 4% duogc su dung dé
danh gid kha nang sinh truéng cua chung
VKTQH duoc lwa chon.

Tat ca cac thi nghiém déu duoc thuc hién
trong dicu kién ky khi sang voi cuong do anh
sang la 3000-5000 lux.

2.2.5. Panh gia kha nang phan hiy toluene
cua chung VKTQH dai dién

Cac chung VKTQH sau khi dugc tao
biofilm dugc nuoi trong mdi truong DSMZ-27



N.T.M. Nguyét va nnk. | Tap chi Khoa hoc PHOGHN: Khoa hoc Ty nhién va Cong nghé, Tdp 33, S6 2S (2017) 71-76 73

céi tién, v6i cac néng do: 0 mg/l, 50 mg/l, 100
mg/l, 150 mg/l, 200 mg/l tai cac diéu kién ma
chung sinh truong t6t nhat (da nghién ctu &
trén). Dua trén sy thay ddi mau sic cua dich
nudi cdy va gia tri ODggy dé xac dinh nong do
co chat ma vi khuan sinh trudng tot nhat. Kha
ning phan hiy co chit tai nong do d6 duoc
phan tich tai Vién Cong nghé mdi — Vién Khoa
hoc va Cong nghé quan su.

3. Két qua va thao luin

3.1. Phdn ldp, tuyén chon va danh gia kha ning
tao biofilm cac chung VKTQH

Bang phuong phap lam gidu va phéan 1ap,
chung t6i da phan 1ap dugc 11 chung VKTQH

tlr cA&C mau nudc nhiém dau tai Cang Cau Da,
Khanh Hoa. Khi sir dung 11 ching VKTQH
nay nudi cdy trén moi truong DSMZ-27 cai tién
v6i ngudn carbon 14 toluene thi sau 7 ngay cho
thdy, tat ca cac ching vi nay déu c6 kha ning
sinh truong (thé hién & sy ddi mau cua dich
nudi ciy chuyén sang mau do, Hinh 1).

Véi muc tiéu tuyén chon dugc cac chung
VKTQH vura c6 kha nang sinh truéng trén moi
truong chira co chat toluene, vira ¢6 kha ning
tao biofilm tét. Do vay, ca 11 chung VKTQH
dugc ching t61 danh gia kha nang tao biofilm.
Dya vao gia tri AODgy cho théy, trong 11
ching VKTQH phan lap dugc 2 chung
CCbPy2 va CCDPy9 c6 kha nang tao biofilm
tdt hon cac chung con lai do d6 duoc lya chon
cho cac nghién ciru tiép theo (Hinh 2).

Hinh 1. Kha nang sinh truong cua cac chung VKTQH trong mdi truong DSMZ — 27 cai tién
¢6 bd sung 50 mg/l toluene sau 7 ngdy nudi cdy.
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Hinh 2. Kha ning tao biofilm cta cac chung VKTQH phéan 1ap duoc sau 7 ngay.

3.2. Bdc diém va hinh thai khuan lac cia cdc
chung lwa chon

[(hi nudi trén moi truong DSMZ-27 :[hach,
khuan lac ctia chung CCDBPy2 tron, 161, co

nhan, bé mit bong, mau nau vang, d: 0,8-1,2
mm; khuan lac cua chung CCDBPy9 tron, det, c6
ria tring trong, mau hong nhat, ¢6 nhan, d: 1-2
mm (Hinh 3).
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Hinh 3. Hinh thai khuan lac ctiaching CCBPy2 (A)
va CCbPy9 (B).

3.3 /fn}} hwong cua mot s6 diéu kién dén su
phat trién cua ching CCPPy2, CCDPy9

3.3.1. Anh huong ciia nhiét do

Nhiét do c6 anh hudng kha 16n tGi sinh
truong cua vi khudn. Theo mot sé nghién ciru
thi nhiét d6 thich hop cho vi khuan phat trién
nam trong khoang 30 — 37°C. Vi vay, chiing toi
tién hanh khao sat anh hudng cua nhiét do dén

kha nang sinh truong cua 2 ching CCPPy2,
CCDPy9 ¢ 15, 30, 37, 45°C (Hinh 4). Két qua
cho thdy, ca 2 chung CCDPy2 va CCDBPy9 déu
c6 kha nang sinh trudng & cac nhiét do thu
nghiém. Tuy nhién, trong dai nhiét 4o tir 30-
37°C cac chung nay c6 kha ning sinh trudng tot
hon hin va sau 45°C thi kha ning sinh trudng
giam dan.
3.3.2. Anh huong ciia pH

Bén canh nhi¢t d6 thi kha nang sinh truéng
clia cac chung vi khuan ciing chiu tac dong kha
16n boi sy thay d6i pH. Cac nghién ctru ciing
chi ra rang pH thich hop cua vi khuan thuong la
pH trung tinh [2, 3]. Do d6, ching t6i tién hanh
khao sat anh huong ctia pH dén sinh truéng cia
2 chung CCPBPy2, CCPPy9 véi dai pH thay doi
tir 4-9 (Hinh 5). Két qua cho thiy, ca 2 ching
CCPPy2, CCPPy9 déu sinh truong tot trong
dai pH tir 5-9 va sinh trudng tot nhét tai pH 7.
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Hinh 4. Anh huéng cua nhiét d6 dén su sinh
truong cua chung CCBPy2 va CCBPy9.

3.3.3. Anh huong ciia nong dé muéi NaCl

Ching CCDPy2 va CCDbPy9 dugc phén lap
tir cang Cau P4, Khanh Hoa trong diéu kién
nuée min, do vy, ndng do NaCl ciing 1a yéu t6
anh huong dén kha ning sinh trudng ciia ching.
Trong nghién ctru nay, chung t6i da lya chon
cacndng d6 NaCl 14 0; 0,5; 1; 1,5; 2; 2,5; 3; 3,5;
4% dé nghién ctru kha nang sinh trudng cia 2
chung vi khuan nay (Hinh 6).

Hinh 5. Anh huéng cua pH dén su sinh trudng cta chung

CCDPy2 va CCDPy9.
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Hinh 6. Anh hudng ctia ndng d6 NaCl dén sy sinh
trudng cua 2 chung CCPPy2 va CCbPy9
Tir hinh 6 cho thiy, ca 2 ching CCDPy2 va
CCPPy9 déu co kha ning sinh truong tot nhit &
nong d6 mudi NaCl 1-2% va tbt nhat 1a 1,5%.
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Nhu véy, ching t6i di tim dugc diéu kién
sinh trudng cho kha nang cua 2 chung CCbPy2
va CCDPy9 la nhiét d6 30- 37°C, pH 7 va nong
d6 mudi NaCl 1,5%. Két qua nay ciing hoan toan
phu hop v6i nghién ctru ctia P& Thi Lién va cs.,
2008 khi nghién ctru vé ching VKTQH thudc chi
Rhodobacter c6 kha nang loai bo toluene phan
1ap tir viing ven bién Quang Ninh [10].

3.4. Dadnh gia kha nang phdan huy toluene cua
cac chung VKTQH

Hai chung CCBPy2 va CCDPy9 tao dugc
biofilm. Sau 7 ngay, biofilm do timg ching vi
khuan nay tao thanh dugc nudi cay trong moi
truong DSMZ-27 dich cai tién & cac dleu kién
ma 2 chung vi khudn nay sinh truéng t6t nhat
v6i ngudn co chét 1a toluene & cac ndng do: 50
mg/l, 100 mg/l, 150 mg/l, 200 mg/I. Sau 7 ngay,
so voi mau ddi chimg khong c6 vi sinh vét,
trong cac binh nudi cdy ¢ cac néng do khac
nhau, bang cam quan chung t61 nhén thdy binh
nudi cdy ¢ nong do 150 mg/l chuyén mau dam
nhét va lugng sinh khéi tao ra cling nhiéu nht,
gia tri AODgq dat dugc cao nhét. Do vay, néng
d6 150 mg/l dugc sir dung dé phan tich hiéu
suat phan huy toluene ciia ching CCDPy2 va
CCDPy9. Sau khi phan tich tai Vién Khoa hoc
moi thugc Vién Khoa hoc va Céng nghé quan
su chung t6i1 da tinh toan dugc hiéu suét phan
huy toluene do biofilm cia ting chung vi khuan
tao thanh (Bang 1).

Bang 1. Hiéu sudt phan huy toluene cua ching
CCbPy2 va CCbPy9

, . Néng do Néng do Hiéu suat
Chuing vi A N A .
Kkhuan bandau  conlai phén huy

(mg/l) (mg/l) (%)
CCbPy2 150 5,85 96,1
CCbPy9 150 4,18 97,2

S6 liéu & Bang 1 cho thdy, 2 ching
CCbBbPy2 va CCbPy9 c6 kha nang phan huy
toluene cao trén 96%. Hién nay trén thé giéi da
c6 nhiéu tac gia nghién ciru vé kha ning phan
huy toluene, tuy nhién, chua c6 nhiéu cong bd
vé cac chung VKQHT vira c6 kha ning tao
biofilm vira c¢6 kha nang phan huy toluene [12],
[13]. Nam 2011, Men va Cheng da cong bd veé

chung vi khuan thudc chi Pseudomonas cé kha
nang phan huy 92,5% toluene sau 24 gid nudi
cdy voi ham lugng ban dau 14 6,17 mg/l. So sanh
voi cac két qua trén thi két qua ching toi thu duoc
la kha cao. Két qua nay gop phan lam da dang
thém vé vai trd cia nhom VKQHT trong xtr 1y
sulfide cling nhu cac hydrocarbon thom khac va
mo ra huéng Gmg dung moi v€ ung dung nhom
vi khuan nay trong xu ly 6 nhiém nhiing hop
chét nay tai cac vi tri 0 nhiém tuong ty.

4. Két luan

Trong 11 chung VKTQH phan 1ap dugc tai
nuéc 6 nhiém dau Cang Ciu D4, Nha Trang,
Khénh Hoa cé 2 ching CCBPy2 va CCBPy9
vura ¢6 kha nédng tao biofilm, vira c6 kha nang
sinh trudng trén ngudn co chét toluene. Khuan
lac cua chung CCPPy2 mau nau vang, hinh
tron, c6 nhan, 161, bé mit bong, d: 0,8 — 1,2mm;
khudn lac cta ching CCPPy9 hinh tron, mau
hdng nhat, c6 nhén, ria trong, d: 1 - 2 mm. Hai
chung nay phat trién t6t & 30-37°C, pH 7 ndng
d6 mudi 1,5%. Ca 2 chung vi khudn déu c6 kha
nang sinh truéng trén ngudn co chat toluene téi
200 mg/l va c¢6 kha nang phan huy 96,1% va
97,2% toluene v6i nong d6 ban dau 1a 150 mg/I.
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Toluene Degradation of Biofilm Formed by Photosynthetic
Purple Bacteria Isolated from Oil Polluted Water Samples
Taken at Cau Da Port, Khanh Hoa
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Abstract: Toluene is one of the mosttoxic and difficultly degradable aromatic hydrocarbon
compounds in nature. Hence, study on approaches to remove toluene is necessary and in hurry.
Among methods to degrade toluene, biodegradationby biofilm-forming photosynthetic bacteria is
widely carried out. Two photosynthetic bacterial strains, CCBPy2 and CCDbPy9, which could well
degrade toluene and highly form biofilm were isolated from oil polluted water samples at Cau Da Port,
Khanh Hoa province. The colonies of strain CCBPy2 have round, glossy surface, nucleus, convex,
yellowish brown, diameterfrom 0.8 to 1.2 mm; and CCBPy9 colonies have round, pinkish in color,
with sharp edges, diameter from 1 to 2 mm when they were cultured on DSMZ-27 solid medium. The
two strains grow well at 30-37°C, pH 7 and NaCl concentrationof 1.5%. The strain of CCBPy2 and
CCDPy9 degraded 96.1% and 97.2% toluene with initial concentration of 150 mg/l after 7 day-
incubation, respectively. These strains could be contributed to a collection of biofilm-forming
photosynthetic bacteria which have capacity of not only toluene degradation but alsoother recalcitrant
hydrocarbon removal.

Keywords: Biofilm, biodegradation, toluene degradation, photosynthetic purple bacteria.



