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ABSTRACT

Benzene, toluene and xylene (BTX) are the main components of gasoline and
have been extensively used as solvents for industrial activities. Due to their
water solubility, BTX are commonly detected pollutants in water. Rhodococcus
sp. XL6.2 capable of effectively degrading BTX was isolated from a laboratory
wastewater treatment system. The aim of this study was to select suitable
carrier material for the storage of Rhodococcus sp. XL6.2 that can be applied
for producing bioformulation to remove BTX in wastewater. Six carrier
materials including bagasse, sawdust, rice bran, rice straw, talc powder and
coffee grounds were used singly or jointly to form 11 carriers for storing strain
XL6.2. Data obtained from plate count and GC-FID analysis indicated that
talc powder was able to maintain the viability (>10° CFU/g) and BTX
degradability (>92%) of Rhodococcus sp. XL6.2 during 6 months of storage.
In comparison to the control treatment, the supplementation of vitamin B12 to
bacterial suspension played a role in maintaining higher cell viability in the
tested bioformulation.

TOM TAT

Benzene, toluene va xylene (BTX) la thanh phan chinh cia xdng va la dung
moi duwoc s dung rong rdi trong cong nghiép. Do co kha nang hoa tan trong
niede nén BTX ciing dwoc xem la mot trong nhitng hop chat gdy é nhiém nuwée
phé bién. Dong vi khudn Rhodococcus sp. XL6.2 diege phan ldp tir hé thong xir
ly nuoc thai phong thi nghiém co kha nang phan huy hiéu qua BTX. Nghién
ciru ndy dwoc thuc hién nham tim chat mang phii hop dé ton triv vi khudn
Rhodococcus sp. XL6.2 ldm co sé cho viée san xudt ché pham sinh hoc xir Iy
BTX trong nuoc thai. Sau logi vat liéu lam chat mang g&m ba mia, mat cua,
cam, rom, bot talc va ba ca phé duoc sir dung riéng lé hodc phéi tron dé tao
11 chdt mang. Két qua dém séng va phan tich sdc ky khi GC-FID cho thdy bot
tale duy tri mét s6 (>10° CFU/g) va kha ndng phan hiy BTX cua vi khudn
Rhodococcus sp. XL6.2 (>92%) trong 6 thang ton triv. Vitamin B12 duwoc b6
sung givp vi khudn dat mdt sé cao hon so véi nghiém thirc doi chimg.
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1. GIOI THIEU

Hydrocarbon c6 mot nhan thom nhu benzene,
toluene va xylene (BTX) hién dién trong nhién li¢u
hoéa thach, 1a thanh phém chinh cua xdng va la dung
mdi dugc s dung phd bién trong cong nghiép nhu
san Xuat son, nhudm vai, in 4n,... Do c6 kha ning
hoa tan trong nudc (Saeed & Al- Mutairi 1999) nén
BTX dugc xem 1a mot trong nhitng hop chat gy 0
nhiém phé bién dbi voi nwdc mat va nuéc ngam
(Anneser et al., 2008).

Hién nay, ung dung céac tac nhan sinh hoc, dic
biét 1 vi khuan ban dia, dang duoc tap trung nghién
clru dé xur 1y cac chét gdy 6 nhidm do tinh bén viing
va than thién véi méi truong. Vi khuan thugc chi
Rhodococcus phan 16n 1a vi khuan khong gay doc,
trong d6 mot s6 dong dugc nghién ctru dé xir 1y cac
chat 6 nhidm moi truong. Cac nghién ctiu & cap do
phan tir cho thay vi khuan thugc chi Rhodococcus co
b6 gen véi kich thude dao dong tir 5,4 dén 10,1 Mbp
mang cac gen ma hoa cho céac protein hoac enzyme
tham gia vao cac 1o trinh phan hay hydrocarbon
mach thing, hydrocarbon vong thom, nitrile,
cholesterol va lignin (Kim et al., 2018). Céac gen nay
thuong hién dién trén plasmid nén chung co thé
duoc trao ddi véi cac vi khuan khac trong moi
truong song (horizontal gene transfer) (Springael &
Top, 2004). Chinh vi vay, vi khuin thugc chi
Rhodococcus duge xem la mét trong nhiing vi sinh
vét cong nghiép thich hop trong nghién ciru tng
dung dé xir Iy cac hop chét hitu co gay 6 nhiém méi
treong (Martinkova et al., 2009; Kim et al., 2018).

Dé ung dung giai phap sinh hoc trong xir Iy nudc
thai, cac loai ché pham sinh hoc dwoc nghién ctu
nham duy tri mat s va hoat tinh chuyén biét cua vi
khuan trong thoi gian ton trir (Heijnen & Veen,
1991). Thanh phan chat mang, nhiét do, do am va
thoi gian ton trir quyét dinh hiéu qua cua ché pham
(Kremer & Peterson, 1983; Sparrow & Ham, 1983).
Dic biét, viéc tuyén chon chit mang co vai tro quan
trong trong qué trinh ton trir vi khuan. Theo Sahu
and Brahmaprakash (2016), chit mang phai c6 kha
nang giit nude, khong von cuc, gia thanh thap, dong
nhét vé tinh chat vat Iy va hoa hoc, c6 thé khir tring,
dé phan huay Slnh hoc, pH gan trung tinh, ho tro sy
ting trudng va song sot cia vi khuan nho ¢ san chat
dinh dudng, d& phdi tron va dong goi.

Cho dén nay, nhiéu loai chat mang khac nhau da
duogc nghién ciru dé ton trix vi khuan nhu than bun,
vo dau phong xay, cui bap xay, than hoat tinh,
khoang vermiculite hodc gel polyacrylamide
(Sparrow & Ham, 1983), ba ca phé (Chilosi et al.,
2020). Ngoai ra, sy phdi tron cac loai chat mang
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cling giup gia tang kha nang séng sot cua vi khuan
(Sahu & Brahmaprakash, 2016). O dong bang song
Ctru Long, céc vat liéu hiru co tur phe pham nong
nghiép ciing dugc nghién ctru 1am chit mang dé ton
trix vi khuan. Chang han, ba mia duoc phéi tron voi
than bun dé ton trir vi khuan Pseudomonas spp.
(Diép, 2008). An va ctv. (2017) da nghién ciru nhiéu
loai chat mang khac nhau nhu cam, gao xay, la xay,
trau xay, bot talc dé ton trir vi khuan Bacillus
aerophilus. Nghia va Thu (2017) da ching minh vi
khuan Paracoccus sp. P23-7 duy tri dugc mat s6 va
kha nang phan huy propoxur khi dugc ton tri trong
ba ca phé. Tién va ctv. (2019) da thir nghiém nam
loai chat mang gom cam, bét talc, than bun, triu va
min cua dé ton trir xa khuan Streptomyces
albaduncus.

Dong vi khuan Rhodococcus sp. XL6.2 dugc
phan 1ap tir hé thdng xu 1y nuéc thai phong thi
nghiém c6 kha nang phan huy trén 97% tung hop
chat trong hdn hop BTX ¢ thoi diém 24 gid nudi cay
trong méi truong pH 7 va 8 tng vai nong do ting
chét 1a 0,1% (v/v) (Oanh & Tridu, 2017; Oanh va
ctv., 2022). Chinh vi vdy, nghién ciru nay duoc tiép
tuc thuc hién nham tim chat mang phu hop dé ton
trir vi khuan Rhodococcus sp. XL6.2, khao sat kha
nang duy tri mat sé va kha nang phan huy BTX cua
vi khuan trong ché pham theo thoi gian ton tri.

2. PHUONG PHAP NGHIEN CUU

2.1. Khio sit dudng ting truéng cua vi
khuan Rhodococcus sp. XL6.2

Muc tiéu ctia thi nghiém nham xac dinh thoi gian
vi khuan XL6.2 ting truong dat mat s6 téi vu lam
co s& cho viéc thu sinh khdi vi khuan & thoi diém
thich hop trong cac thi nghiém tiép theo. Thi nghiém
duoc tién hanh nhu sau: Mot khuan lac cia dong vi
khuan XL6.2 duoc chiung vao 4 mL mdi truong
Tryptone soya broth (TSB: 30 g/L Tryptone soya
broth), mau duoc lic tron 200 vong/phit & nhiét do
phong thi nghiém (30 - 32°C) trong 24 gi¢. Sau do,
100 pL dung dich huyén phu vi khuin (ODsoonm =
0,8) dugc chung vao 100 mL (ti 1€ 0,1%) moi trudong
TSB. Mau dugc lic tron 200 vong/phut ¢ nhiét do
phong thi nghiém trong 36 gio. Thi nghiém duoc lap
lai 3 lan.

Mat s6 vi khuan (MSVK) ¢ thoi diém 0, 6, 12,
18, 24, 30 va 36 gid nudi cay duoc xac dinh bang
phuong phap dém séng nho giot (Hoben &
Somasegaram, 1982) trén moi truong Tryptone soya
agar (TSA: 30 g/L Tryptone soya broth; 15 g/L agar)
nhu sau: Dung dich huyén phu vi khuén & tirng thoi
diém thu miu duoc pha lodng bang dung dich dém
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phosphate buffered saline (PBS) theo hé sb pha
loang 1a 1/10. Céc thao tic pha lodng va tron mau
bang vortex dwoc thuc hién trong ti cdy v tring.
Ung véi mdi do pha loang, ba giot huyén phu vi
khuan (10 pL/giot) dwgc nhé 1én méi truong TSA.
Thi nghiém duoc l3p lai 3 1an. Vi khuan dugc u &
32°C. Khi khuan lac phat trién, 6 pha lodng cé cac
khuan lac roi rac trén méi truong nudi cay duoc
chon dé dém s6 lwong khuan lac. MSVK trong 1 mL
mau duoc xac dinh theo cong thic:

MSVK/mL = A x B x 100, trong do, A 1a sb
lwong khuan lac trung binh trong mdi giot dém sdng
& d0 pha loang da chon, B 1a h¢ sb pha loang, 100 la
hé s6 chuyén doi tir 10 pL sang 1 mL.

2.2. Xac dinh méi lién hé gitta MSVK va gia
tri mat a9 quang (ODeoonm) ctia dung
dich huyén phu vi khuin Rhodococcus
sp. XL6.2

Muc dich cta thi nghiém 1a thiét lap duong
chuan vé méi lién hé giira s6 lwong té bao trong dung
dich huyén phu vi khuan (bang phuong phap dém
sbéng) va gia tri mat d6 quang (ODsoonm) tuong (ng
tir d6 c6 thé dinh lugng nhanh mat d6 vi khuan thong
qua cac gia tri mat do quang (JoVE Science
Education Database. Microbiology, 2022). Thi
nghiém duoc tién hanh nhu sau: Mot khuan lac caa
dong vi khudn XL6.2 dugc chung vao 4 mL moi
tredng Tryptone soya broth, mau duoc lic tron 200
vong/phut & nhiét d6 phong thi nghiém trong 24 gio.
Sau d6, 100 pL dung dich huyén phu vi khuan
(ODgoonm = 0,8) duoc ching vao 100 mL (ti 1€ 0,1%)
moi truong TSB. Nghiém thirc ddi ching duoc thuc
hién twong tu nhung khong c6 chang vi khuan. Mai
nghiém thie dwoc lap lai 3 1an. Mau duoc lic tron
200 vong/phut ¢ nhiét do phong thi nghiém. Dung
dich huyén phu vi khuan duoc thu tai thoi diém vi
khuan dat mat sé cao nhét dua vao két qua & Muc
2.1.

Sau khi thu mau, 1,5 mL dung dich huyén phu vi
khuin duoc cho vao dng eppendorfva ly tim 13.000
vong/phut trong 5 phut, sau d6 loai bo phan dich
long. Tiép theo, 1,5 mL dung dich dém PBS duoc
cho vao phan sinh khéi té bao va tron déu sinh khdi
vé6i dung dich bang vortex, tiép tuc ly tim 13.000
vong/phut trong 5 phut va loai bé phan dich long.
Budc nay duoc l3p lai 3 1an nham loai bo cac thanh
phan ctia méi trudng nudi cay. Sinh khoi té bao sau
khi rira bang dung dich PBS dugc tron déu trong 1,5
mL PBS d tao dung dich huyén phu vi khuan.

bé dam bdo dém duoc MSVK trong cac dung
dich huyén phu tuwong tng véi cac gia tri ODgoonm

64

Tap 58, Sé 4A (2022): 62-70

thap, trudc tién, dung dich huyén phu vi khuan duoc
pha lodng bang dung dich dém PBS theo hé s6 1/2.
Sau d6, cac dung dich huyén phu vi khuén tiép tuc
dugc pha lodng theo hé s6 1/10, nho giot trén moi
truong TSA, dém séng va xac dinh MSVK nhu mo
ta & Muc 2.1. Mat do quang (ODsoonm) cua mdi dung
dich huyén phu vi khuan ng vai timg do pha lodng
trude khi dém sdng ciing dwoc xac dinh.

2.3. Téntrirvi khuan Rhodococcus sp. XL6.2
trong chat mang

Trong thi nghiém nay, 6 loai chit mang gom ba
mia, mat cua, cam, rom, bdt talc va ba ca phé dugc
thir nghiém dé ton trir vi khuan Rhodococcus sp.
XL6.2 nham tuyén chon chat mang duy tri mat sé va
kha niang phan hiy BTX cua vi khuin trong séu
thang ton tri.

Séau loai chit mang dwoc st dung don 1¢ hoic
phdi tron bi ca phé véi 5 loai chat mang con lai dé
ton trir vi khuan. Nhu vay, 11 loai chit mang duoc
str dung dé ton trix vi khuan XL6.2 gdm ba mia, cam,
mat cua, rom, bdt talc, ba ca phé, ba mia-ba ca phé,
cam-ba ca phé, mat cua-ba ca phé, rom-ba ca phé,
bot talc-ba ca phé (Hinh 1).

\

Hinh 1. Céc loai chit mang dwoc sir dung dé ton
trir vi khuan Rhodococcus sp. XL6.2

A: cam, B: mat cua, C: rom, D: béttalc, E: ba ca phé,
F: bd mia, G: bd ca phé-cam, H: bd ca phé-mat cua, |-
bd ca phé-rom, K: ba ca phé-bét talc, L: ba ca phé-ba
mia

Chuin bi chat mang: Rom, ba mia dugc ria
sach, say kho 48 gid ¢ 65°C va xay nhuyén. Mat cura,
cam va bi ca phé dugc siy kho 24 gio & 65°C. Sau
do6, timg loai chat mang dwoc san qua ray (kich
thudc 16 0,5 x 0,5 mm) dé chat mang co kich thudc
ddng déu. Talc & dang bot nén khong qua xir 1y.
Mudi mét loai chit mang duoc chuan bi gom 5 chat
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mang don nhu bﬁr mia, mat cua, cam, rom, bt talc,
ba ca phé va 5 chat mang hon hop duoc phoi tron tir
5 chat mang don vi ba ca phé theo ti 1€ 1:1 (Hinh
1).

Tao ché pham: Muoi mét loai chat mang dugc
phdi tron véi carboxymethyl cellulose (CMC) va
CaCO;s theo ti I¢ 1000 g chat mang : 10 g CMC : 15
g CaCOs (Vidhyasekaran & Muthuamilan, 1995).
Sau khi tron déu, 5g hdn hop ting loai chat mang
duge cho vao mdi tii nylon nhé. Céc thi nylon chira
chat mang dwoc dan miéng tai bang bang keo, cho
vao thi nylon 16n hon va c¢b dinh bang day thun. Céc
tai chat mang dugc khir tring nhiét wét 2 1an, sau dé
duogc sdy & 40°C trong 24 gio va dé ngudi.

Chuin bi dung dich huyén phu vi khuin: Mot
khuan lac vi khuan XL6.2 dwoc chung vao 4 mL moi
truong TSB, mau duogc léc tron 200 vong/phut &
nhiét d phong thi nghiém trong 24 gio. Sau do, 100
pL dung dich huyén phu vi khuan (ODgoonm = 0,8)
duoc ching vao 100 mL (ti 1€ 0,1%) moi truong
TSB. Nghiém thie déi chimg 1a moi truong TSB
khong chung vi khuan. Mau dugc lic tron 200
vong/phut ¢ nhiét d6 phong thi nghiém. Dung dich
huyén phu vi khuan dugc thu & thoi diém vi khuan
dat mat s6 ti vu dua vao két qua cua thi nghiém &
Muc 2.1. Ngoai ra, 0,001 mg/L vitamin B12 (He et
al., 2007) ciing dugc bd sung vao dung dich huyén
phti vi khuan ngay truge khi phi tron vi khuan vao
11 loai chat mang dé khao sat hiéu qua duy tri mat
s6 va kha nang phan huy BTX cua vi khuan XL6.2.
V6i cach bd tri nay, vi khuan Rhodococcus sp.
XL6.2 dugc ton trit va khao sat trong 22 nghiém
thirc chat mang: 11 nghiém thirc chit mang c6 bo
sung vitamin B12 va 11 nghiém thic ddi chung
khéng bd sung vitamin.

Phéi trén vi khudn vao chit mang: 500 pL
dung dich huyén phu vi khuin Rhodococcus sp.
XL6.2 (mat sb 2,4x108 CFU/mL) dugc phéi tron vao
ting tai chat mang 5 g (twong duong 24x10° CFU/g
ché pham). Mdi loai chat mang sau khi phéi tron vi
khuan dwoc liy ngiu nhién 3 tai dé xac dinh d6 4m
bang thiét bi phan tich ¢ am (Kern DAB 100-3,
Germany). Ché pham c6 d6 am dudi 20% thi dat yéu
cau (Bharathi et al., 2004). Sau do, cac tii ché pham
duoc ép chan khong, dan nhan va bao quan ¢ nhiét
d6 phong thi nghiém. Nghiém thirc ddi chimg ddi
v6i timg chit mang dwoc phéi tron véi 500 pL moi
trudng TSB. Thi nghiém dugc bd tri hoan toan ngau
nhién, 3 1an lap lai. Thoi gian ldy chi tiéu dé dém
MSVK va khao sat kha nang phan huy BTX 14 6 1an,
mdi lan cach nhau 1 thang.
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Xac dinh mat s6 va kha ning phan hiy BTX
cia vi khuian Rhodococcus sp. XL6.2 trong thoi
gian ton trir: Sau moi thang ton trit, doi vi moi logi
chat mang, ldy ngu nhién 3 tai ché pham dé khao
sat mat so va kha nang phén huy BTX cua vi khuan
XL6.2 trong thoi gian ton trit. Ba thi dbi chimg ciing
duogc kiém tra dong thoi dé khang dinh chat mang,
moi truong TSB khong bi nhiém trong qua trinh thi
nghiém. Mdi tai ché pham duoc cho vao binh tam
gidc thé tich 100 mL ¢6 chtra 45 mL dung dich dém
PBS. Hdn hop duoc lic tron 200 vong/phut trong 30
phut, sau d6 hdn hop duoc dé ling 30 phat. Hon hop
sau khi lic duoc chia 1am 2 16p, chat mang bén dudi
va dung dich huyén phu vi khuén bén trén. Dung
dich huyén phu vi khuan duoc sir dung dé xac dinh
s6 lugng té bao vi khuan con lai trong chat mang
bang phwong phap dém sdng nho giot va khao sat
kha ning phan hiy BTX cua vi khuan Rhodococcus
sp. XL6.2.

Kha nang phan huy BTX cua vi khuan sau khi
ton trir dugc khao sat bang cach bd sung 400 pL
dung dich huyén phu vi khuéan thu dugc sau khi dé
ling vao 3,6 mL moi truong khoang t6i thiéu (MM)
long c6 bd sung hdn hop BTX véi ndng do tirng hop
chat 12 0,1%. Nghiém thirc d6i chiig duoc thyc hién
tuong tu nhung khong b sung vi khun. Méi trudng
nudi cay vi khuin c6 bd sung BTX dugc lic tron 200
vong/phut ¢ nhiét do phong thi nghiém. O thoi diém
24 gid, mau duoc thu va xac dinh kha ning phan hay
hon hop BTX cua vi khuan bang phuong phap sac
ky khi (Gas Chromatography - Flame lonization
Detector, GC-FID). Thanh phan méi truong MM
gdém 1,4196 g Na;HPO4; 1,3609 g KH4PO4; 0,3 g
(NH4),SO4; 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 MnSO4.H20; 1,16 mg H3BOs;
1,15 mg ZnS0,4.7H;0; 0,24 mg CuSOq; 0,235 mg
CoCl.6H,0; 0,125 mg (NH4)sMo024.4H,0; 1000 mL
H.0; pH=7%0,2 (Nguyen et al., 2014).

2.4. Pinh lwgng BTX bing phuong phap sic
ky khi GC-FID

Trich miu: O thoi diém 24 gio nudi cdy, 500
pL dung dich huyén phu vi khuan ¢ ting nghiém
thirc dugc thu va ly tim 13.000 vong/phut trong 10
phiit & 4°C dé loai bo té bao vi khuan. Toan b dung
dich trong dwoc chuyén vao dng eppendorf 2 mL c6
chua sén 500 uL hexane. Dung dich hexane dugc
lic tron 200 vong/phut trong 5 phut. Sau do, 500 pL
pha long phia trén (BTX con lai trong Mau nuoi cay
(néu c6) duoc hoa tan trong hexane) dugc hiit va cho
vao 6ng eppendorf 2 mL. Céc budéc trich BTX dugc
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I3p lai bing dung moi hexane trong 3 lan lién tiép
(Tai & Oanh, 2019).

Pinh lwgng hydrocarbon: Ham luong BTX
con lai trong mau dugc dinh lwong bang phuong
phap sic ky khi GC-FID (GC-2014, Shimadzu) véi
cot SPBTM-5 fused silica capillary column (30 m x
0,25 mm, 0,25 um). Céc thong s6 phan tich bao gdbm
nhiét do bom 250°C, nhiét d¢ phat hién 250°C, khi
mang Na, toc dd dong 1,1 mL/phut, ti 1& chia dong
40, thé tich bom 1 pL. Chu trinh nhiét d6 dugc thuc
hién nhu sau: Nhiét d6 ban dau 1 50°C (giit 5 phut),
sau d6 nhiét do duoc ting dan vai toe d6 10°C/phit
cho dén 200°C thi ding lai. Thoi gian luu coa
benzene la 3,3 pht, toluene 1a 5,2 phut, p-xylene la
7,8 phut, m-xylene la 8,0 phit va o-xylene la 8,6
phut (Tai & Oanh, 2019). Cac s6 liéu vé ham lugng
xylene dugc trinh bay trong phan két qua 1a tong
ham lugng cua 3 dong phéan p-, m- va o-xylene.

Phan mém Microsoft Excel 2010 duoc sir dung
dé nhap va xir 1y s6 liéu tho, tinh céc trung binh va
vé biéu d6. Phan mém Minitab 16 dwoc ding dé
phéan tich ANOVA va trung binh cta cdc nghiém
thirc dugc phan tich bang kiém dinh Tukey.

3. KET QUA NGHIEN CUU
3.1. Puwong tang trwéng cua Vi
Rhodococcus sp. XL6.2

Sau 36 gid nudi cdy, MSVK Rhodococcus sp.
XL6.2 bién thién theo duong ting trudng chung cua
vi khuan (Hinh 2). O thoi diém ngay sau khi ching
(0 gi®), MSVK dat (0,4+0,08)x10° CFU/mL. O giai
doan tiém phat (lag phase), vi khudn gia ting mat sb
dén (2,5£0,02)x10° va (46+5,95)x10° lan luot tai
thoi diém 6 va 12 gid nudi cdy, khac biét khong co
¥ nghia thong ké so véi thoi diém 0 gio. Sau do,
MSVK ting nhanh (log phase), dat (59+12,62)x10°
CFU/mL tai thoi diém 18 gio va dat mat s cao nhat
1a (200+28,02)x10% CFU/mL & thoi diém 24 gio
nudi cdy, khac biét ¢ ¥ nghia thong ké so véi thoi
diém 6, 12 va 18 gid. Sau thoi gian nay, MSVK
giam dan tai thoi diém 30 va 36 gio nudi cdy, dat
(175+10)x106 va (130+30)x10° CFU/mL. Tuy
nhién, su khac biét nay khong co y nghia thong ké.
Nhu vdy, nudi cdy 24 gio 1a thoi gian vi khuan
Rhodococcus sp. XL6.2 dat mat s6 cao nhat trong
moi treong TSB. Theo Nawawi et al. (2016), khi
dong vi khuin phan huy phenol Rhodococcus sp.
NAM 81 dugc nudi cdy trong moi trudng nutrient
broth thi thoi diém vi khuan dat mat do quang va
sinh khéi kho cao nhat 1 36 gio. Su khac biét vé
thoi gian dat mat s t6i da co thé do thanh phin moéi
treong nudi cdy 2 dong vi khuin nay khac nhau.

khuin
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Trong nghién ciru nay, mdi trudng TSB dung dé
nudi cdy vi khuian XL6.2 gdm tryptone, soya
peptone, NaCl, dextrose va KoHPO,, trong khi thanh
phan moéi truong nutrient broth dé nudi cay vi khuan
NAM 81 gom peptone, beef extract, yeast extract va
NacCl.
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Hinh 2. Puong ting truéng cia vi khuin
Rhodococcus sp. XL6.2

Cdc s6 li¢u di kém chit cdi giong nhau thi khéc biét
khong co y nghia thong ké ¢ muc 5%.
3.2. Lién hé gitra MSVK va gia tri mat do
quang (ODsoonm) ciia dung dich huyen
phu vi khuan Rhodococcus sp. XL6.2

Tir két qua dém sdng va gia tri ODeoonm Clia cic
dung dich huyén phu vi khuan dugc pha lodng tuong
g, duong chuan thé hién méi lién hé gitra MSVK
va gia tri ODeoonm duroc thiét lap. Theo d6, phuong
trinh hdi quy c6 dangy = 3,1419x - 0,1671. Dya vao
phuong trinh hdi quy c6 thé wdce lugng duoc MSVK
Rhodococcus sp. XL6.2 (Hinh 3), chang han, tng
v6i gid tri ODgoonm = 0,8 tuong dwong 2,4x108
CFU/mL. Két qua nay cho thiy khi ching 0,1%
dung dich huyén phu vi khudn Rhodococcus sp.
XL6.2 (ODsgoonm = 0,8) vao mai truong nudi cy thi
MSVK ¢ thoi diém ban dau trong duong 0,24x108
CFU/mL. O vi khuan E. coli, két qua thiét lap mdi
lién hé gita mat do quang va MSVK cho thay véi
gia tri ODegoonm = 0,6350 thi MSVK 1a 3,6x107
CFU/mL (JoVE Science Education Database,
2022). V6i cing gié tri mat d6 quang nay thi mat s6
té bao vi khuan Rhodococcus sp. XL6.2 1a 1,8x10°
CFU/mL, nghia 1a MSVK E. coli cao x4p xi 20 lan
MSVK Rhodococcus sp. XL6.2. Didu nay cé thé
dugc giai thich 1a do su khac nhau vé kich thudc té
bao vi khuéan. That vdy, theo Shiomi et al. (2009), té
bao vi khuan Gram 4m E. coli ¢6 hinh que véi kich
thudc dai x rong twong tng 1a 1,5 x 0,5 pm trong khi
dong vi khuan Gram duong Rhodococcus sp. XL6.2
cling ¢6 hinh que véi chiéu dai x rong tuong tmg 1a
6 x 1 um. Nhu vy, véi cing mat d6 quang, té bao
¢6 kich thugc 16n s& c6 mat sé thap hon.
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Hinh 3. Méi lién h¢ giita mat sb té bao va gia tri
ODsoonm ctia dung dich huyeén phu vi khuan
Rhodococcus sp. XL6.2

3.3. Tuyén chon chit mang dé ton trir vi
khuan Rhodococcus sp. XL6.2

Két qua khao sat MSVK Rhodococcus sp. XL6.2
khi dugc ton trit trong 22 nghiém thire gom 11 loai
chat mang: (1) bd mia, (2) cam, (3) mat cua, (4) rom,
(5) bot talc, (6) ba ca phé, (7) ba mia-ba ca phé, (8)
cam-ba ca phé, (9) mat cua-ba ca phé, (10) rom-ba
ca phé va (11) bot talc-bi ca phé co hodc khong bd
sung vitamin B12 cho thiy ¢ thoi diém 1 thang ton
trit, van xac dinh duoc MSVK Rhodococcus sp.
XL6.2 trong chat mang 1a bot talc khi dung dich
huyén phui vi khuin c¢6 hodc khong bd sung vitamin
B12. Tuy nhién, 10 loai chat mang con lai khong
dém duoc vi khuan. Tiép tuc khao sat MSVK &
thang thir 2, 3, 4, 5 va 6 ciing cho két qua twong tu,
ta chi dém duoc vi khuan khi ton trix trong bot talc
khi huyén phu vi khuan c6 hodc khong bo sung
vitamin B12.

Khi dugc ton trir trong bot tale ¢6 hodc khong bd
sung vitamin B12, vi khuan van duy tri mét s6 trong
6 thang trir. Tuy nhién, khi bot talc dugc phdi tron
VGi bi ca phé co hodc khong bd sung vitamin B12,
két qua cho thiy khong dém dwoc vi khuan khi cy
trai trén moi truong giau dinh dudng TSA trong 6
thang khao sat. Didu nay ching to bi ca phé khong
phii hop ddi voi dong vi khuan XL6.2. That vay,
trong chat mang 1a bi ca phé ciing khong dém dugc
vi khuan trong 6 thang ton trit. Thém véo d6, trong
cac chat mang giau carbohydrate nhur bi mia, cam,
mat cwa va rom ciing khong dém dugc MSVK trong
thoi gian ton trir chiing to cac chit mang nay ciing
khéng phut hop ddi véi vi khuan Rhodococcus sp.
XL6.2.

O thoi diém ton trir 1 thang, MSVK trong
nghiém thirc bc}t talc va bot tale c6 bo sung vitamin
B12 vao huyén phu vi khuan dat lan luot la
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27,89x10° va 174 x10° CFU/g. Tir thang thtr 2 dén
thang thr 6, MSVK giam dan, tuy nhién, vi khudn
van duy tri mat s trén 108 CFU/g, trong d6, vi khuan
trong bot talc dat 1,11x10° CFU/g va vi khuan c6 bd
sung vitamin B12 trong bot talc dat 2,22x10° CFU/g
& thoi diém ton trit 6 thang.

O thoi diém phdi tron vao chat mang, MSVK dat
24x10® CFU/g. Khi dwoc ton trir trong bot talc,
MSVK van duy tri ¢ thang thir nhat, sau d6 giam dan
tir thang thir 2 dén thang thu 6. Dac biét, & nghiém
thirc ¢6 bd sung vitamin B12, MSVK ting & thang
thir nhit, sau d6 giam tir thang thir 2 dén thang th
6 (Bang 1). Két qua nghién ctru ciing cho thay co su
khac biét vé MSVK khi dung dich huyén phu vi
khuan c6 hodc khong bd sung vitamin B12. O
nghiém thirc c6 b sung vitamin B12, MSVK lu6n
cao hon, khic biét c6 ¥ nghia thong ké so véi
nghiém thirc khong bo sung vitamin B12 & cac thoi
diém khao sat. Theo Wang et al. (2007), vitamin
B12 hd trg hoat dong cho cic enzyme noi bao nén
¢6 1& vitamin B12 ciing gop phan duy tri MSVK
Rhodococcus sp. XL6.2 trong thoi gian ton trit.

Bét talc co cong thirc phan tir 1a MgzSisO10(OH);
v6i thanh phan gém 63,35% SiO,, 31,9% MgO va
4,75% H.0. Theo Chién (1961), ngoai chirc ning la
chat mang, magie trong bot talc con c6 vai trd quan
trong trong viéc 6n dinh ribosome, mang té bao,
ADN va can thiét cho hoat dong cia cac enzyme.
Nhur vay, khodng chat trong bot talc rat can thiét cho
té bao vi khuan. Cac nghién ctru trude ddy ciing da
ching minh bt talc 1a chat mang thich hop dé ton
trit vi khuin. Chang han, Vidhyasekaran and
Muthamilan (1995) da str dung bét talc dé ton trit vi
khuan Pseudomonas fluorescens phong bénh & déu,
bot talc c6 kha ning duy tri MSVK trong 8 thang ton
trit, trong d6 MSVK ciing giam dan tir thang ton trix
thi hai. Nghién ctru cua An va ctv. (2017) ching
minh bot talc co kha nang ton trir vi khuan Bacillus
aerophilus trong 6 thang dé phong tri bénh chay bia
14 1aa.

Dang luu ¥ 1a khi phdi tron huyén phu vi khuan
véi vitamin B12, MSVK XL6.2 ting cao trong giai
doan dau cta qué trinh ton trir. Theo Wang et al.
(2007), vitamin B12 ciing c6 vai trd hd tro hoat dong
ctia cac enzyme Noi bao. Nhu vay, khoang chit trong
bot talc két hop vai vitamin B12 ¢6 1& dd hd trg cho
su gia ting MSVK ¢ thang ton trit dau tién. Tuy
nhién, viéc tiép tuc khao sat vai tro riéng 1é cling nhu
phdi hop gitra bot talc va vitamin B12 d6i véi su
tang truong cua vi khuan XL6.2 1a can thiét dé hiéu
13 hon vé su tuong tac nay. Nhu vay, trong cac loai
chat mang khao sat, bot talc 1a chat mang phu hop
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dé ton trix vi khuan Rhodococcus sp. XL6.2. MSVK
duoc ton trir 6 thang trong bot talc khi dung dich
huyén phui vi khuan c6 hodc khong bd sung vitamin
B12 dugc minh hoa ¢ Bang 1.

Bang 1. Chit mang c6 kha niing duy tri MSVK
Rhodococcus sp. XL6.2 qua 6 thang ton

triv
Théi gian ton MSVK (x10° CFU/g)
trir (thang) talc talc + vitamin B12
1 27,8948,57° 174,44+56,012
2 12,89+1,95P 42,67+8,822
3 6,89+0,69° 20,22+0,69%
4 3,33+0,00° 8,78+1,50%
5 1,4440,19° 4,33+0,672
6 1,11+0,19° 2,2240,19°

Trong cimg 1 hang, cdc 56 liéu di kém chir cdi giong
nhau thi khdc biét khong cé y nghia thong ké & miic 5%.
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Két qua khao sat cho thay vi khuan Rhodococcus
sp. XL6.2 dugc ton trit trong bot talc van duy tri kha
nang phan hily BTX trong 6 thang khi dung dich
huyén phii vi khuan c¢6 hodc khong bd sung vitamin
B12. Trong thoi gian khao sat, hidu suat phan hity
trung binh di vai timg hop chat trong hdn hgp BTX
khi dung dich huyén phu vi khuan c6 va khong b
sung vitamin B12 dat lan luot trén 95% va 92% &
thoi diém 24 gio nudi cay vai ndng do timg hop chét
1 0,1% (Bang 2). Két qua nghién ctu trudce day cho
thay vi khuan XL6.2 c6 kha nang phén huy trén 97%
tirng hop chét trong hdn hop BTX khi dugc nudi cay
24 gid trong mdi truong khoang tdi thiéu ¢ bd sung
0,1% ndng d6 tirng hop chit (Oanh va ctv., 2022).
Nhu vay, hiéu suat phan hay BTX cua vi khuan
Rhodococcus sp. XL6.2 sau khi dugc ton trit 6 thang
trong bot talc khac biét khong co y nghia thong ké
S0 Vi truede khi ton trir.

Bing 2. Kha ning phan hily BTX ciia vi khuin XL6.2 qua 6 thang ton trir trong bt talc khi huyén phu

vi khuin c6 hoiic khéng bé sung vitamin B12

Nong dd hydrocarbon con lai (ppm)

Thang  Nghiém thirc Benzene Toluene Xylene
PC 673492,022 735+104,332 717 + 102,282

1 Talc 3243,17° 240P 12 + 5,420
Talc+B12 30 £ 0,60° 2+0P 10 £ 5,08°

bC 7154+23,672 7694+29,992 750 £23,08?2

2 Talc 54431,98° 15+22,39P 12+7,19P
Talc+B12 20 +0,97° 2+0° 4+1,23°

bC 696+71,742 756+42,52 716 £19,942

3 Talc 23+0,52° 240P 3+0,30°
Talc+B12 22+0.21° 2+0b 3+0,11°

bC 751+63,552 748+42,542 718 +£ 24,282

4 Talc 42+37 36" 26+41,61° 23 +31,21P
Talc+B12 20+ 0,75 2+0° 5+1,11°

bC 708+15,602 750+16,18?2 736 + 8,067

5 Talc 20+0,17° 2+0P 6 +0,52°
Talc+B12 20+0,18° 2+0b 4+0,41°

bC 698+8,662 691+17,042 669 + 19,902

6 Talc 20+0,33P 24(P 6+ 0,59°
Talc+B12 20+0,25P 2+(P 4+047°

DC: doi chimg khong b6 sung vi khudn. Trong ciing mgt thoi diém khdo sdt va ddi véi timg hop chdt, cdc s6 liéu di kem
chit cdi giong nhau thi khdc biét khong cé y nghia thong ké ¢ mic 5%.

4. KET LUAN

Séu loai vat liéu gdm ba mia, mat cwa, cam, rom,
bot talc va ba ca phé duoc sir dung riéng 1¢ hodc phdi
tron dé nghién ciru ton trix vi khuan Rhodococcus sp.
XL6.2 c¢6 kha nang phan hiy BTX. Trong cac loai
chat mang khao sat, bot talc dugc ching minh c6
kha ning duy tri mat sé (>10° CFU/g ché pham) va
dic tinh phan hiy BTX cua vi khuan XL6.2 (>92%)
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trong 6 thang ton trit. K&t qua nghién ctru ciing cho
thy khi duoc b sung vitamin B12, vi khuin XL 6.2
duy tri mat sb cao hon so véi nghiém thirc ddi
chung, khac biét c6 y nghia thong ké. Tuy nhién, kha
ning phan huy BTX cuaa vi khuin & ca 2 nghiém
thirc khong khéc biét. Chinh vi vay, bd sung vitamin
B12 vao dung dich huyén phu vi khuan
Rhodococcus sp. XL6.2 khi ton trir vi khuan trong
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bot talc 1a can thiét nham dam bao MSVK dugc duy
tri cao trong ché pham.
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