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ABSTRACT

Aromatic hydrocarbons like benzene, toluene and xylene (BTX) are major
components of gasoline, and they have been used widely as solvents for
industrial products. BTX are also considered as the commonly detected
contaminants in surface water and ground water. Rhodococcus sp. XL6.2
isolated from a wastewater treatment system was able to effectively
degrade xylene. The results showed that Rhodococcus sp. XL6.2 also
degraded benzene, toluene and the mixture of BTX at different substrate
concentrations. The optimal conditions for growth of Rhodococcus sp.
XL6.2 and its degradation of BTX in mineral salt medium were at pH
ranging from 7 to 8 when being aerated and supplemented with 0.1% (v/v)
BTX.

TOM TAT

Cdac hydrocarbon thom nhw benzene, toluene va xylene (BTX) la thanh
phan chinh cia xdng va la dung méi dwege siv dung réng rdi trong cong
nghiép. BTX ciing dwoc xem la nhitng hop chdt 6 nhiém phé bién doi voi
nude mdt va nwée ngam. Dong vi khudan Rhodococcus sp. XL6.2 duwoc
phan ldp tir hé thong xik Iy nwde thdi ¢é kha nang phdn hity xylene hiéu
qua. Két qua nghién ciru cho thdy dong vi khuan Rhodococcus sp. XL6.2
ciing cé kha ning phén hity benzene, toluene va hén hop BTX & cdc nong
dé khdc nhau, trong d6 0,1% (v/v) BTX la nong dg toi wu cho s ting
truecng ciia vi khudn sau 24 gio nudi cdy. Dong vi khudn Rhodococcus sp.
XL6.2 co kha nang tang truong va phan hiiy hon hop BTX hiéu qua trong
moi truong khodng toz thiéu c6 bé sung BTX nhw la nguon cung cdp
carbon duy nhdt ¢ nong do 0,1% (v/v) trong diéu kién pH = 7 - 8 va duoc
thong khi.

1. GIOI THIEU

Sy phat trién cia céac nganh cong nghiép da va
dang thai ra mdi truong nhiéu hop chat gay hai. Cac
hop chat nay néu khong duoc xir Iy s& gay mét cin

bang sinh thai va anh huong dén strc khoe cong dong
(Minh & Mai, 2010). Hydrocarbon thom la mdt
nhém chat hiru co c6 ngudn géc tu nhién va nhan
tao, hién dién trong moéi truong dét, khéng khi,
nuéc, cac 16p tram tich va c6 kha ning gay 6 nhidm
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moi truong (Cerniglia, 1993). Céac hydrocarbon
thom nhu benzene, toluene va xylene (BTX) la
thanh phan cua xang. Trong céng nghiép, BTX dugc
ding lam dung méi trong thudc da, san xuat do nhya
va in an. BTX ciing dwoc sir dung phd bién nhu dung
modi trong cac phong thi nghiém. Ngoai ra, qua trinh
d6t chay va su ro ri Ciia xdng ciing 1a ngudn phat
sinh BTX trong méi trueong (Kha, 2015).

Str dung vi sinh vat dé xir 1y chat 6 nhiém duoc
xem 12 bién phap xur 1y sinh hoc an toan va than thién
V6i moi truong. Trong cac nhom vi khuan da duoc
phan 1ap va nghién ctu, vi khuan thudc chi
Rhodococcus 14 nhém vi khuan hién dién trong dat,
phan I6n khong gay doc, trong d6 mot sb dong vi
khuan tiém ning dugc nghién ctru tng dung dé xir
1y cac chat 6 nhiém méi truong. Chinh vi vay, Vi
khuan thuoc chi Rhodococcus duge xem 1a mot
trong nhiing vi sinh vat cong nghiép thich hop cho
su phan hay nhiéu hop chat hiru co (Martinkova et
al., 2009, Kim et al., 2018). Thém vao d6, nhom
nghién ctru dd phan lap dwoc dong vi khuin
Rhodococcus sp. XL6.2 tir hé thong xtr 1y nuée thai
phong thi nghiém ciing c6 kha ndng phan huy xylene
hiéu qua (Oanh & Triéu, 2017). Ké dén, dong vi
khuan BTX-S21 dugc phan lap trong nuéc thai
nhiém xing c6 kha ning phan hiy hon hgp BTX
(Tai & Oanh, 2019). Chinh vi vay, nghién ctu nay
dugc thyc hién nhiam xac dinh kha nang phan hay
hén hop BTX cua vi khuan Rhodococcus sp. XL6.2,
dong thoi khao sat diéu Kién nuoi cay tbi wu cho su
phan hay hdn hop BTX cua vi khuan, 1am tién dé
cho cac nghién ciru tng dung dong vi khuin nay vao
qua trinh xur 1y sinh hoc BTX trong nudc thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Khao st sy ting truéng cha vi khuin
Rhodococcus sp. XL6.2 trong méi
truwong khoang tdi thiéu cé bo sung BTX
& cac nong d9 khac nhau

Khuén lac sau 72 gio nudi cdy trén méi truong
TSA cua dong vi khuan Rhodococcus sp. XL6.2
(dong vi khuan XL6.2) dugc chung vao 4 mL moi
truong Trypticase soy broth (TSB, 30 g/L) va lic
mau 200 vong/phiit trén may lac tron trong 24 gio.
Sau d6, mat do quang caa mau (ODeoonm) duoc diéu
chinh v& 0,7 (twong duwong 1,7x108 CFU/mL).
Chung 40 pL huyén phi vi khudn sau khi diéu chinh
mat do quang vao cac 6ng nghiém chira 4 mL moi
truong MM ¢6 b6 sung timg loai hydrocarbon
(benzene/toluene/xylene) & cac nong do lan luot 1a
0,01, 0,025, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8 va 1% (v/v).
M3i ndng do cua tirng hydrocarbon khao sat dugc
xem la mot nghiém thiae va duoc lap lai 3 lan.
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Nghiém thirc ddi ching dwoc thuc hién twong ty
nhung khong bé sung hydrocarbon. Thanh phan méi
truong MM gom 1,4196 g NaHPO,, 1,3609 g
KH,PO4, 0,3 g (NH4);S04, 0,0985 g MgS04.7H,0,
5,75 mg CaCl».2H,0, 3,2 mg Na,.EDTA, 2,75 mg
FeSO4.7H,0, 1,7 mg MnS0O4.H,0, 1,16 mg H;BO3,
1,15 mg ZnS04.7H,0, 0,24 mg CuSOs, 0,235 mg
CoCl,.6H,0, 0,125 mg (NH4)sM024.4H,0, 1000 mL
H,0; pH=7+0,2 (Nguyen et al., 2014).

Vi khuan dugc nuéi cay bang cach thong khi trén
may lic véi toe do 200 vong/phut & nhiét dd phong
thi nghiém (30 - 32°C). Sau 5 ngay nudi cdy, Su ting
trung cua vi khuin dugce xac dinh théng qua gié tri
mat d6 quang & budc séng 600 nm (ODgoonm).

2.2. Khao sat sw ting trwéng cia dong vi
khuin XL6.2 trong méi trwong khoang
téi thiéu c6 bd sung hdn hop BTX & cac
nong dé khac nhau

Thi nghiém duoc tién hanh tuong ty nhu mo ta
& Muc 2.1, tuy nhién ngudn carbon duoc bé sung 1a
hén hop cua 3 loai hydrocarbon gébm BTX véi cac
nong dé tirng chét trong hdn hop lan luot 13 0,01,
0,025, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8 va 1% (v/v) ctia
ting hydrocarbon. Nghiém thic dbi ching dugc
thyc hién tuong tw nhung khong bd sung céc loai
hydrocarbon, mdi nghiém thirc dwoc lap lai 3 lan.
Sau 5 ngay nudi cdy, Su ting trusng cua vi khuan
dugc xac dinh thong qua gid tri mat do quang
(ODeoonm).

2.3. Khio sat anh huéng cia pH dén sy phén
hiy BTX ciia dong vi khuan XL6.2

Huyén phu vi khun duoc chuan bj twong tu nhu
mo ta & Muc 2.1. Chung 40 uL huyén phu vi khuan
(1,7x108 CFU/mL) vao cac 6ng nghiém chira 4 mL
mdi truong MM da duge diéu chinh pH & céc gia tri
khac nhau gom 5, 6, 7 va 8. Nong do hon hop BTX
duoc b sung vao moi truong nudi ciy 1a nong do
ma vi khuan tang truéng toi wu dwa vao két qua khao
sat & Muc 2.2. Sau 24 gio nudi cdy, su tang truong
cua vi khudn trong méi truong va mat s6 vi khuan
dugc xac dinh thong qua gid tri mat do quang
(ODgoonm) va dém séng nho giot (Hoben &
Somasegaram, 1982). Ham luong mdi hydrocarbon
con lai trong méi trudng nudi ciy duoc dinh lwong
bang phuong phép sic ky khi GC-FID.

2.4. Khao sat anh hwéong cia sw thong khi

dén kha ning phan biy BTX ciia dong vi
khuan XL6.2

Huyén phu vi khuan duoc Chuén‘bi tuong tu nhu
mo td & Muc 2.1. Ching 40 pL huyén phu vi khuan
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(1,7x108 CFU/mL) vao cac dng nghiém chira 4 mL
mai truong MM véi ndng do hon hop BTX duoc bd
sung va gia tri pH cua maéi truong dwoc didu chinh
dura vao két qua khao sat & Muyc 2.2 va 2.3. Vi khuén
duge nudi cdy ¢ 2 diéu kién gom: (1) thong khi (lac
trén may lic tron véi tbe do 200 vong/phiit) va (2)
khong thong khi (dé yén). Sau 24 gio nudi cy, su
tang truong cua vi khuan trong méi truong va mat
s6 vi khuan duogc xac dinh théng qua gia tri mat do
quang (ODeoonm) va dém sbng nho giot (Hoben &
Somasegaram, 1982). Ham luong mdi hydrocarbon
con lai trong méi truong nudi cdy duoc dinh lwong
bang phuong phép sic ky khi GC-FID.

2.5. Pinh lwgng BTX bing phwong phap sic
ky khi GC-FID

Trich mau: Tuy theo thoi gian khao sat cua ting
thi nghiém, 500 pL huyén phu vi khuan dugc thu va
ly tdm 13.000 vong/phut trong 10 phut ¢ 4°C. Toan
b6 dich trong thu duoc duoc chuyén vao eppendorf
2 mL c6 chira sdn 500 pL hexane va loai bo phan
sinh khéi té bao. Dung dich hexane duoc lic 200
vong/phut trong 5 phut trén may lic tron. Sau do,
500 pL pha long phia trén (BTX con lai trong mau
nudi cdy (néu c6) duge hoa tan trong hexane) dugc
hut va cho vao eppendorf 2 mL. Cac budce trich BTX
dugc l3p lai bang dung méi hexane trong 3 lan lién
tiép (Tai & Oanh, 2019).

Dinh luong hydrocarbon: Ham lugng BTX con
lai trong miu duogc dinh luong bang phuong phap
sac ky khi GC-FID (GC-2014, Shimadzu) véi cot
SPBTM-5 fused silica capillary column (30 m x
0,25 mm, 0,25 pm). Cac thong s6 phén tich bao gom
nhiét do bom 250°C, nhiét do phat hién 250°C, khi
mang N, tbc d6 dong 1,1 mL/pht, ti 1& chia dong
40, thé tich bom 1 L. Chu trinh nhiét d6 gébm: nhiét
d6 ban dau 1a 50°C (gitt 5 phut), sau d6 nhiét do
dugc ting dan vai tbe d6 10°C/phut cho dén 200°C
thi durng lai. Thoi gian luu cia benzene 1a 3,3 phat,
toluene la 5,2 phut, p-xylene la 7,8 phat, m-xylene
la 8,0 phit va o-xylene la 8,6 phut (Tai & Oanh,
2019). Céc s6 liéu vé ham lugng xylene dugc trinh
bay trong phan két qua 1a tong ham lugng cia 3 dong
phéan p-, m- va o-xylene.

2.6. Phwong phap phan tich sé li¢u

Phan mém Microsoft Excel 2010 dugc sir dung
dé nhap va xir 1y s6 liéu tho, tinh céc trung binh va
vé biéu d6. Phan mém Minitab 16 dugc ding dé
phén tich ANOVA va trung binh cua cac nghiém
thirc duge phan tich bang kiém dinh Tukey.
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3. KET QUA NGHIEN CcUU

3.1. Swtiangtruéng ciia dong vi khuan XL 6.2
trong méi truong khodng toi thiéu c6 bo
sung BTX & cac nong do khac nhau

Két qua khao st cho thay co su khac biét vé kha
ning ting truong cua dong vi khuan XL6.2 trong
mdi truong MM c6 bd sung tirng loai hydrocarbon
riéng 1€ véi cac nong d6 khac nhau (Hinh 1). Khi
mdi_truong nudi cay co bd sung benzene nhu 1a
ngudn carbon duy nhét, dong vi khuan XL6.2 sinh
truong va tao sinh khdi & cac nong do khao sat gom
0,01, 0,025, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8 va 1% (v/v),
khac biét so voi di chimg (y nghia théng ké 5%).
Tuy nhién, & ndng d6 0,4%, sinh khéi vi khuan ciing
cao hon so véi nghiém thire ddi chimg nhung su
khac biét nay khong co y nghia thong ké (Hinh 1A).
O thoi diém 5 ngay nudi cay, sinh khéi vi khuan
khac biét khong c6 ¥ nghia thong ké & cac ndng do
benzene khao sat. Nhu vay, dong vi khudn XL6.2 c6
kha ning tao sinh khdi trong méi truong c6 bd sung
benzene vai ndng do tir 0,01 dén 1% (v/v).
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Hinh 1. Mat d9 quang ciia vi khuin sau 5 ngay
nudi ciy trong méi truomg MM cé bé sung BTX
& cac nong dd khac nhau (A: benzene, B: toluene,
C: xylene)

Cdc 56 liu trong hinh @i kém chir ci giong nhau thi
khdc biét khéng cé y nghia thong ké ¢ muc 5% (P<0,05)
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Khi duoc nudi cdy trong mdi trudng cd bd sung
toluene véi cac nong do khac nhau, dong vi khuan
XL6.2 ciing tao sinh khdi khac biét so véi dbi ching
(¥ nghia thong ké 5%). Vi khuan c6 kha ning tang
truong tir nong do 0,01% va tang dan dén nong do
0,6%, trong d6 ¢ nong do 0,2% dong vi khuén
XL6.2 tang trudng cao nhat. Tuy nhién, & néng do
toluene 0,01, 0,8 va 1%, sinh khoi cua vi khuan khéc
biét khong c6 y nghia thong ké so vai dbi chung,
ching to 3 ndng d6 nay khong phu hop cho sy ting
truong cua dong vi khuan XL6.2 (Hinh 1B).

Khi duoc nudi cdy trong moi truong MM c6 bd
sung cac nong do xylene khac nhau, dong vi khuan
XL6.2 tang truong hiéu qua tir ndng do xylene
0,01% dén 0,2% (v/v), khac biét so véi dbi chimg va
V6i cac nong do con lai (¥ nghia thong ké 5%). O
nong do 0,025%, vi khuan ciing tao sinh khdi cao
hon so v&i d6i chimg va cac nghiém thic bo sung
xylene tir 0,4% dén 1%, tuy nhién sy khac biét nay
khong c6 y nghia thong ké (Hinh 1C). Nhu vay, vi
khuin c6 kha ning ting trudng trong méi truong
MM c6 chira 3 hop chat khao sat ching to dong vi
khuin XL6.2 c6 kha nang phan huy ca 3 hop chét
nay.

3.2. Suwting trwéng ciia dong vi khuan XL6.2
trong méi truong khoang tdi thiéu cé bd
sung hén hop BTX & cac ndng dd khac
nhau

Két qua khao sat kha ning ting truéng cia dong
vi khuan XL6.2 trong méi truong MM c6 bd sung
hén hgp BTX véi ndng d6 ting chit trong hdn hop
lan luot 14 0, 0,01, 0,025, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8
va 1% (v/v) cho thay sinh khéi vi khuan ¢6 khac biét
S0 Véi d6i chimg (Hinh 2). Khi hdn hop BTX duoc
bd sung & ndng do 0,025 dén 0,1% (v/v), vi khuan
tang truong tao sinh khéi ting dan theo ndéng do
BTX, trong d6 & nong do 0,1%; vi khuan dat sinh
khéi cao nhat, khac biét so véi cac nghiém thirc con
lai (y nghla thong ké 5%). Tuy nhién, su tang trudng
cua vi khuan giam ¢ nong do 0,2% va rat thip &
nong d6 0,4% dén 1%, khac biét khong ¢ ¥ nghia
thong ké so vai dol chung. Nhu vay, viéc bé sung
hén hop BTX vai ndng do ting hop chat 0,1% (v/v)
vao moi truong nudi cay 1a ti uu cho sy ting truong
cua dong vi khuan XL6.2.

Mot s6 dong vi khuan ¢ kha nang phan hay hén
hop BTX ciing da dugc cong bd. Theo Nagarajan
and Loh (2015), dong vi khuian Pseudomonas
stutzeri OX1 dugc phan I4p tir bun lang cua hé thong
xu 1y nude thai ¢é kha ning phan huy BTX sau 24
gio nudi cay & nong do 0,13 - 0,22% (v/v). Dong vi
khuan Pseudomonas sp. BTEX-30 phan huy BTX
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¢6 ndng do 0,125% (v/v) & thoi diém 45 gio (Kamal
et al., 2017). Theo nghién ctu cia Tai va Oanh
(2019), dong vi khuan BTX-S21 dugc phén 1ap tir
hé thong xur 1y nuéce thai ciing phan hiay BTX véi
nong d6 (%) timg hydrocarbon 1a 0,01, 0,05, 0,1 va
0,25 (v/v) sau 24 gio nudi cay. Trong nghién ciru
nay, dong vi khuan Rhodococcus sp. XL6.2 dugc
ching minh c¢6 kha ning ting truong cao nhat &
ndng d6 0,1% (v/v) ting hydrocarbon trong hdn hop
BTX la phu hop Véi cac nghién ciru trude diy vé
kha nang ting truong va phan huy BTX cua vi
khuan.

Mit d§ quang (OD 600nm)

0 0,01 0,025 0,05 0.1 0,2 0.4 0.6 08 1
Nong d§ (%, viv)

Hinh 2. Mét d¢ quang cda vi khuin sau 5 ngay
nudi cay trong méi truong MM c6 bo sung hon
hop BTX ¢ cac nong do khac nhau

Cdc s6 liéu trong hinh di kém chir cai giong nhau thi
khdc biét khong cé y nghia thong ké ¢ muc 5% (P<0,05)

3.3. Anh hwéng caa pH fién sw phian hiy
BTX cia dong vi khuan XL6.2

Két qua khao sat anh huong cua pH dén sy ting
truong cua dong vi khuan XL6.2 theo thoi gian cho
thiy khi méi truong c6 d6 pH dat gia tri 7 va 8, dong
vi khuan dat sinh khéi cao nhit, khac biét so véi cac
nghiém thtrc con lai (¥ nghia théng ké 5%) & thoi
diém 24 gio sau khi chung (Hinh 3).

OpH=5  @pH=6 mpH=7  @pH=8

=
»
>

Mitds quang (ODgoonm)
o
I

=
(=3
=S

24
0 Thoi gian (gié)

Hinh 3. Mt dd quang cua vi khuin sau 24 gio
nudi cay trong méi trweong MM c¢6 bo sung hén
hop BTX ¢ cac dieu kién pH khac nhau
Trong ciing mét thoi diém, cdc s6 liéu trong hinh di kém

chiF cdi giong nhau thi khdc biét khéng cé ¥ nghia thong
ké ¢ mirc 5% (P<0,05)
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Két qua dém sdng cho thiy mat sé vi khuan ciing
dat t6i da trong méi trudng co gia tri pH = 7 va pH
= 8 vao thoi diém 24 gio nudi cdy, khéac biét so voi
cac nghiém con lai (y nghia thong ké 5%) (Bang 1).
Trong do, ¢ diéu kién pH = 7, mat s6 vi khuan cao
nhét, dat 83,92x10° CFU/mL.

Bang 1. Sw khac biét vé mat sbé vi khuin
Rhodococcus sp. XL6.2 khi dwoc nudi ciy trong
mdi tredng MM cé bd sung hdn hep BTX & cac
diéu kién pH khac nhau

pHmédi  Mat sé vi khuin (x10° CFU/mL)

truong 0 gior 24 gio
5 0,05< 0,01 0,62°= 0,40
6 0,052+ 0,01 0,67+ 0,053
7 0,082+ 0,05 83,928+ 19,92
8 0,072+ 0,03 67,132+ 24,44

Trong czkng mét thoi diém, cdc s6 liéu trong bdng di lgém
chir cai giong nhau thi khdc biét khong ¢é y nghia thong
ké o muc 5% (P<0,05)

D6 pH c6 anh huong dén hiéu qua phan hay hdn
hop BTX cua dong vi khuan XL6.2. O cac diéu kién
pH khac nhau, hdn hgp BTX dugc phan huy ciing
khac nhau. O pH = 7 va pH = 8, hiéu qua phan hay
hdn hgp BTX cao hon so véi diéu kién pH = 5 va
pH = 6. Két qua phan tich sic ki khi cho thdy ham
luong hydrocarbon con lai trong méi truong nudi
cdy co su khac biét giira cac nghiém thic khao sat.
O thoi diém 24 gio nudi cay, hiéu suit phan huy
BTX cuia dong vi khuan XL6.2 khi dugc nudi trong
mdi truong MM c6 pH = 7 14 cao nhét, dat 97,33%
benzene, 99,75% toluene va 99,50% xylene. O diéu
kién pH = 8, hiéu suat phan hiy BTX cua vi khuan
XL6.2 dat lan luot 1a 97,19, 99,7 va 99,08% (Hinh
4). Két qua khao sat sy phan hiy BTX cua vi khuéan
cling pht hop véi két qua khao sat mat dé quang va
dém sbng (Hinh 3 va Bang 1), vi khuan tang truong
nhanh va phan hay hiéu qua ¢ méi truong c¢6 pH =
7 va pH = 8, trong d6, & pH = 7, vi khuan dat mat s6
va hiéu suat phan hily cao hon. Két qua nay ciing
phti hop véi cac nghién ciru khao sat vé anh huong
ciia pH dén su phan hay BTX cua vi khuan. Theo
Lee et al. (2002), vi khuan Stenotrophomonas
maltophilia T3-c dugc phan 1ap tir hé thong xir 1y
nu6C thai c6 kha ndng phan huy hén hop BTX cao
nhat khi dwoc nuéi cdy & pH = 7. Vi khuan
Pseudomonas putida YNS1 dugc phan 1ap tir dat 6
nhiém dau c6 kha ning phan huy benzene hi¢u qua
trong moi trudng pH tir 6 dén 8 (You et al., 2013).
Nhu vay, 6 nghién ciru nay, pH =7 dugc tuyén chon
1a diéu kién nudi cdy t6i wu cho sy ting truong cua
dong vi khuan XL6.2 trong méi truong MM c6 b
sung hdn hop BTX 0,1% (v/v) sau 24 gio.
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Hinh 4. Anh huéng cia pH dén sy phan hiy
BTX

Cic 56 ligu trong hinh di kém chit cdi giong nhau thi
khdc biét khong cé y nghia thong ké ¢ muc 5% (P<0,05)

3.4. Anh huéng cha sy thong khi dén kha
ning phin hiy BTX cia dong vi khuan
XL6.2

Mat d6 quang ciia dong vi khuan XL6.2 khi duoc
nudi cdy 24 gio trong mdi trudong MM ¢ bd sung
hdn hop BTX (0,1% (v/v) timg hydrocarbon) & didu
kién thong khi trén may lac va khong thong khi dwoc
minh hoa & Hinh 5. Két qua nghién ctru cho thiy
dong vi khudn XL6.2 ting trudng, tao sinh khdi cao
nhét khi dugc thong khi trén may lic, khac biét so
v6i nghiém thirc khong thong khi (¥ nghia thong ké
5%).
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Hinh 5. Anh hwéng cia sw théng khi dén mat do
guang cua dong vi khuan XL6.2 sau 24 gio nudi
cay trong moi truong MM

Trong cung mot thoi diém, cdc 56 liéu trong hinh di kem
chir cai giong nhau thi khdc biét khéng co y nghia thong
ké ¢ mirc 5% (P<0,05)

Két qua dém song cting phu hop voi két qua do
mat d6 quang cua vi khuan nghia la ¢6 sy khac nhau
vé mat s6 vi khuan & tung dleu kién khao sat (Bang
2). Sau 24 gid nudi ciy, mat sé vi khuén & nghiém
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thirc duoc thong khi dat gid tri cao nhit 97,01x10°
CFU/mL, khac biét so voi nghiém thire khong thong
khi (¥ nghiia théng ké 5%).

Bing 2. Anh hwéng cia sy théng khi dén mat sé
cia dong vi khuan XL6.2

Mat s6 vi khuén (x10°

Diéu kién CFU/mL)

0 gior 24 givr
Théng khi 0,872+ 0,16 97,012+ 12,19
Khong thong khi 0,792+ 0,32 3,9+237

Trong cung mot thoi diém, cdc s6 liéu trong bang di kem
chir cai giong nhau thi khdc biét khéng co y nghia thong
ké o muc 5% (P<0,05)

Thém vao do, két qua phan tich sic ky khi cho
thay ham luong BTX giam dang ké trong thoi gian
khao sat, trong do, vi khuan duoc nudi cay & diéu
kién thong khi cling c6 hiéu qua phan huy cao nhat
Tuy nhién, kha ning phan huy BTX cua vi khuin
trong hai diéu kién nuéi cdy khac biét khong c¢6 y
nghia thong ké. O thoi diém 24 gio, khi dwoc nudi
cay thong khi, hiéu suat phan hay BTX cua dong vi
khuan XL6.2 1an luot 1a 97,32, 99,75 va 99,24%.
Trong diéu kién khong thong khi, vi khuan phan hiy
BTX véi hiéu sudt lan luot 1a 96,99, 91,56 va
94,45% ¢ cung thoi diém khao sat (Hinh 6). Két qua
nghién ctru cho thdy dong vi khuan Rhodococcus sp.
XL6.2 sinh san nhanh hon khi dugc nudi ciy thong
khi, tuy nhién, kha nang phan huy BTX (0,1% v/v
tirng chat) cua dong vi khuén nay trong diéu kién
thong khi va khong thong khi khac biét khong co y
nghia. Diéu nay co thé do khi dugc nudi cdy trong
diéu kién khong thong khi, dong vi khuan XL6.2 van
¢6 thé sir dung oxy hoa tan trong méi truong cho su
ho hap té bao dé phan hiy BTX, tuy nhién, hiéu suat
phan huy thap hon so véi nudi cdy théng khi. Chinh
vi vy, méi trudng duge thong khi duoc xem 1a diéu
kién t&i wu cho sy sinh truong va phan huy BTX cua
dong vi khuan XL6.2.

Theo Otenio et al. (2005), dong vi khuén
Pseudomonas putida CCMI852 dugc phan 1ap tai hé
thdng xtr Iy nudc thai c6 kha ning phan hity 0,03%
(v/v) BTX véi hiéu suét 1an luot 14 0, 57 va 49% sau
16 gio nudi cdy. Nghién ctru cua Kamal et al. (2017)
ching minh dong vi khuadn Pseudomonas sp.
BTEX-30 da phan huy 99% benzene, 99% toluene,
86% ethylbenzene va 82% xylene véi ndng do
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0,125% (v/v) sau 45 gid nudi cdy. Dong vi khuan
BTX-S21 duoc phan Iap tir hé théng xir Iy nuéc thai
¢6 thé phan hity hoan toan benzene va toluene, hon
92% xylene & cac nong d9 0,01, 0,05, 0,1 va 0,25%
(VIv) sau 24 gio nudi cay (Tai & Oanh, 2019). Trong
nghién ctru ndy, dong vi khuin XL6.2 c6 kha ning
phan hiy BTX véi hiéu sut phan hay lan luot 1a
97,32, 99,75 va 99,24% & ndng do 0,1% (v/v) sau
24 gid nudi cdy. Nhu vay, dong vi khuan XL6.2 1a
vi khuén ban dia c6 hiéu suit phan huy BTX cao nén
duogc xem 1a dong vi khuan tiém nang c6 thé tiép tuc
nghién ctru dé tng dung xtr Iy BTX trong nudc thai
tai dia phuong.
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Hinh 6. Anh hwéng cia sy théng khi dén kha
nang phan hiy BTX cta dong vi khuan XL6.2

Cdc s6 liéu trong hinh di kém chir cai giong nhau thi
khdc biét khong c6 y nghia thong ké ¢ muc 5% (P<0,05)

4. KET LUAN

Dong vi khuan Rhodococcus sp. XL6.2 c6 kha
ning str dung BTX hozc hdn hop ca 3 hydrocarbon
& cac ndng do khac nhau cho sy ting truéng, trong
d6 ndng dd 0,1% (v/v) ting hop chét trong hdn hop
BTX la nong d6 tbi wu cho su ting truéng cia dong
vi khuan nay. Két qua khao sat cho thiy méi truong
nudi cdy co gia tri pH = 7 hodc pH = 8 va dugc théng
khi 1a diéu kién t6i wu cho sy phan huy BTX cua
dong vi khuan XL6.2.
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