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VI KHUAN TAO CHAT HOAT HOA BE MAT SINH HQC Rhodococcus ruber TD2
PHAN LAP TU NUGC O NHIEM DAU VEN BIEN VUNG TAU
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Vién Cong nghé sinh hoc, Vién Han L&m KH va CN Viét Nam, “hien.pm@ibt.ac.vn

TOM TAT: Chét hoat héa bé mit sinh hoc (CHHBMSH) duoc téng hop chi yéu bai vi khuan thugc chi
Rhodococcus thuong la glycolipids, trehalose lipids. Vi cac wu diém vuot troi hon so véi CHHBM héa
hoc va CHHBMSH tir vi sinh vat khac, thé gisi da ¢ nhiéu nghién ctru vé CHHBMSH tir chi nay nham
g dung trong cac linh vuc cong nghé méi nhu xur ly méi truong, cai thién cAu trac vat liéu polymer va 'y
hoc. Chiing vi khuan TD2 phan lap tir nuée bién nhiém dau Viing Tau c6 kha ning tao chét hoat hoa bé
mit sinh hoc. Chung vi khuan TD2 c6 té bao hinh que, thugc nhém vi khuin gram duong, khong tao bao
tir. Phan loai ching vi khuan TD2 bang phuong phép phan tich trinh tu gen 16S-rRNA xéc dinh chung vi
khuan nay twong dong 100% véi loai Rhodococcus ruber. Nghién ctu cac yéu té méi truong anh huong
dén qué trinh sinh truéng va tao CHHBMSH cho thiy chung TD2 tao CHHBMSH cao & diéu kién phu
hop Vvéi nhiét d6 30°C, pH 8-9, ndng do NaCl 1-2%, ngudn carbon 1a dau oliu, chi s6 nhii héa E24 dat
94%. Trén méi treong nudi cdy phi hop da xac dinh trén, ham lwong CHHBMSH thd do TD2 tao ra la
13,7 g/l. Két qua phan tich bang GC-MS cho thdy, CHHBMSH do chiing TD2 tao ra la ester cua acid béo
Hexadecenoic hoic Hexanedioic acid bis 2-ethylhexyl voi ciu trdc phan tir gom nhiéu nhom —OH va
C=0.

Tor khéa: Rhodococcus ruber, acid béo, chat hoat héa bé mit sinh hoc, chi sé nhii hoa E24, dau oliu.

MO PAU

Chat hoat héa bé mat sinh  hoc
(CHHBMSH) la nhitng hop chét c6 cau tric da
dang vé hoat tinh bé mat dugc téng hop boi vi
sinh vat. Tat ca CHHBMSH 1a hop chét ludng
cuc, ¢6 cAu tao gom mot nhom wa nude (thudng
la phan tr duong hoic amino acid) va mot
nhém ki nuée (thuong la acid béo). Do cau tao
phan cuc, CHHBMSH c¢6 xu huwéng co cum tai
bé mat va mat phan céach giira 2 chat (c6 thé 1a
chit long-chat long, chat long-chat ran), két qua
la 1am giam stc cang bé mat (gitra chat long va
khong khi) va giam stic cing giira 2 chét (chat
long-chat long va chét long-chat ran) [12, 13].
Khong giéng nhu CHHBMHH thuong phan
loai theo ban chit cac nhom phan cuc,
CHHBMSH duoc phan loai dwa vao thanh phan
héa hoc va ngudn géc vi sinh vat tao ra. Nhin
chung, CHHBMSH dugc chia lam cac nhém
chinh: glycolipid; lipopeptid va lipoprotein;
phospholipid va acid béo; CHHBM trung hop
va CHHBM dang hat [2].

CHHBMSH do loai Rhodococcus ruber tao
ra chu yéu la dich ngoai bao trén ngudn co chat
hydrocarbon. Chang thuéc nhédm glycolipid cé
chira gdc trehalose nhu 1a carbonhydrat. Vai tro
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cua glycolipid rit da dang, tir viéc thuc day su
bam cua té bao vao bé mat ki nudc cua co chit
khéng tan trong nudc, toi viéc lam ting kha
ning dé khang cua vi khuan ddi vai cac yéu to
ly héa cia méi truong...[6,12, 13]. Hon nira,
glycolipid tir Rhodococcus wu viét hon so Véi
CHHBM tdng hop ciing nhu CHHBMSH tir cac
vi sinh vat khac béi cac diac tinh nhu strc cang
bé& mat, kha ning nhii hoa cao, tinh khang khuan
va diéu chinh mién dich [13]. Véi cac dac tinh
uu viét ¢6, CHHBMSH tir Rhodococcus ngay
cang dwoc nghién ctiiu va ng dung trong nhiéu
nganh cong nghiép dic biét 1a cong nghiép dau
khi va xtt ly méi truong. Trong bai bao nay,
chiing t6i dé cap dén dic diém sinh hoc va kha
nang tao CHHBMSH cua ching Rhodococcus
ruber TD2 phan 1ap tir bdi bién Thuy Duong,
Viing Tau, nham dua ra co so dit liéu dé dinh
huéng Gng dung chang TD2 trong xt ly 6
nhi&m dau ven bién Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit ligu va méi trueong nudi cdy
~ Céc méu nuéc bién nhiém dau lay tai ven
bién Viing Tau, Viét Nam.
Str dung méi truong khoang Gost 9023-74
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bo sung 5% dau diezel (DO) dé phan lap va
nghién cou kha ning tao CHHBMSH cua vi
khuan. Moi truong hieu khi tong s6 1% NaCl
(HKTS1%) (API RP38) d¢ quan sat hinh thai
khuan lac chung nghién ctu.

Phwong phap

Phan lap vi khuan tao CHHBSMH trén moi
trurong khoang Gost 9023-74.

Nghién ctu hinh thai té bao vi khuan dusi
kinh hién vi dién tir SEM S4800 (Nhat Ban) tai
phong Hién vi dién tu, vién Vé sinh Dich té
Trung vong.

banh gia kha nang tao CHHBMSH dua trén
chi s6 nhit hoa E24 (Pruthi) [15].

Phan loai vi khuan dua vao phan tich trinh
tu gen 16S rRNA.

Téch chiét CHHBMSH theo Kuyukina [11].

Phan tich thanh phan héa hoc cua
CHHBMSH bing sic ki khdi phé GC-MS tai
vién Cong nghé moi truong, vién Han 1am khoa
hoc va Cong nghé Viét Nam.

KET QUA VA THAO LUAN

Pic diém phan loai va kha ning tao
CHHBMSH cia chiing TD2

Tir cac mau nudc 6 nhidm dau ven bién
Viing Tau, ching toi tién hanh phan lap vi
khuan c6 kha ning tao CHHBMSH trén moi
truong chon loc. Sau d6, danh gia kha nang tao
CHHBMSH cua ching bing chi sé nhii hoa
E24. Két qua, d4 phan lap duoc chang vi khuan
TD2 c6 kha ning tao CHHBMSH cao va chiém
wu thé & hau hét cac mau. Pac diém khuan lac,
hinh thai té bao, chi sé nhii hoa E24 cua chang
nay dugc trinh bay & bang 1, hinh 1 va 2.

Bang 1. Bac diém khuan lac, té bao va kha niang nhii hoa véi xylen ciia chung TD2

KH chiing Dic diém hinh thai khuan lac Dic diém té bao E24
D2 Vang cam, troiw 16i, bong udt, Que ngan, Gram (T)' khéng 65%
mép gon, d = 1,5-2,0 mm sinh bao tir

Theo nhiéu nghién ciru trong va ngoai nudc,
vi khuin bién tao CHHBMSH thuong gip 1a
thuoc nhém vi khuan gram am nhu
Pseudomonas, Acinetobacter [2, 8, 9, 10, 15].
Tuy nhién, ¢ ving bién Viing Tau, noi thuong
xay ra cac dot 6 nhiém dau ven bién thi céc
chiing vi khuan gram duong, nhu chung TD2 lai
chiém wu thé. Pay c6 thé do qua trinh chon loc
ty nhién voi cac vi khudn & nhitng ving 6

Hinh 1. Hinh thai khuan lac ching TD2
trén méi truong HKTS1%

nhiém dau. Dé xac dinh vi tri phan loai chung
ndy nhim cung cdp dir liéu vé& vi khudn tao
CHHBMSH phan lap tai ven bién Viét Nam,
trinh ty 16S rDNA cua chiing TD2 dugc phan
tich. Khi so sanh véi ngin hang dit liéu gen
chuan cho thdy, trinh tw 16S rDNA cua
ching TD2 tuong dong 100% vdoi trinh ty 16S
rDNA cua loai Rhodococcus ruber X 80625
(hinh 3).

$4800 5.0kV 5.3mm x35.0k SE(U) 5/10/2010 12:59

1.00um

Hinh 2. Hinh théi té bao ching TD2
duéi kinh HVDT quét (SEM 4800)
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Rhodococcus  ruber &  mét  trong
nhimg ching vi khuan c6 kha ning tao
CHHBMSH dugc nghién ciu nhiéu trén thé
gidi [4, 5, 13]. O Viét Nam, day 1a cong bd dau
tién vé kha ning tao CHHBMSH cua lodi vi
khuan nay.

Anh huéng cia mét sé yéu té médi truomg dén
sinh truwéng va tao CHHBMSH cia ching
TD2

100

|\l

100
100

98,
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O diéu kién thi nghiém, kha nang nhii hoa
vai xylen cia CHHBMSH do TD2 tao ra khé cao
(65%). Tuy nhién, dé ung dung CHHBMSH do
chiing nay tao ra can phai nghién ciru cac yéu tb
modi trudng dén sinh truong va kha ning tao
CHHBMSH. Trong cong trinh nay, anh hudng
cua nhiét o, pH, ngudn carbon va ndng d6 NaCl
tGi sinh truéng va kha niang tao CHHBMSH cua
ching TD2 da dugc nghién cau.

0.01

— Rhodococcus rhodochrous_ AF439261
Rhodococcus aetherovorans_
AF447391
5§|j{Rhodococcus ruber_X80625
1000,
Rhodococcus gordoniae_ EU741104
Rhodococcus pyridinivorans_ EU816696
99 [ Rhodococcus equi_AY771328
Rhodococcus pyridinivorans_ AF459741
Rhodococcus zopfii_AF191343
m|:Rhodococcus phenolicus_ AM 933579
Rhodococcus rhodnii_DQ157918

Rhodococcus wratislaviensis_ A Y940038

Rhodococcus triatomae_AJ854056

Nocardia puris_AB097454

Hinh 3. Vi tri phan loai ciia chung TD2 va cac loai ¢6 ho hang gan

Anh hwéng cia nhiét dé
Nhigt do modi truong nudi cay co thé
anh huong dén kha nang sinh tong hop

s E24-20
== 0D-20

2 4-30
—8—0D-30

CHHBMSH cua vi khuan [4]. Nhiét d6 lra chon
dé nghién ctru sinh truong va tao CHHBMSH
cua chung TD2 1a 20, 30, 37 va 42°C. Két qua
duoc thé hién & hinh 4.

1E24-37
== 0D-37

— E24-40
== OD-40

Chi s nhii hoi E24 (%)

] 1 2 2

= e T - T I - = B Y=
0D-600nm

5 [ 7 g

Thai gian (ngay)

Hinh 4. Anh huéng cua nhiét ¢ dén sinh truéng va tao CHHBMSH cua ching TD2
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Nhu vay, ching TD2 sinh truéng tét va tao
CHHBMSH cao trong khoang nhiét d6 tir 20
dén 37°C vai chi sé nhii hoa E24 dao dong 70-
85% sau 5 ngay nudi cay. Trong dé, nhiét d¢ toi
wu cho qua trinh sinh téng hop CHHBMSH cua
ching nay 1a 30°C, chi s6 nhii hoa E24 dat 85%
sau 5 ngay. Theo céc cong bd & trong va ngoai
nude, day ciing la nhiét do thich hop cho qua
trinh sinh tng hop CHHBMSH bai vi khuan [4,
9, 10]. O nhiét do 42°C, TD2 sinh trudng kém
hon véi chi s6 nhii héa E24 chi dat 30% sau 5
ngay nuoi ciy.

Anh hwong ciia nguon carbon

Ngudn carbon khac nhau c6 anh huéng 16n
dén kha ning tao CHHBMSH cua vi khuan
ciing nhu thanh phan ciu tao cia CHHBMSH
tao thanh [3,4]. Ngudn carbon sir dung cho vi
khuan sinh tong hop CHHBMSH bao gém
carbohydrate (glycerol, cdc loai duong...),
hydrocarbon va dau thyc vat. Mot sb lodi vi

E24-Ridudng E24-Oliu 24 Glycercl

—#—0OD-Ridutng —4—OD-Oliu —8— OD-Glycerol
100 o

Chisonhii hoa E24 (%)
wn
(=]
OD-600mm

I R

[ 1 2 3 4 5 5 7 E
Thii gian (ngay)

Hinh 5. Anh hudng cua ngudn carbon dén sinh
trudng va tao CHHBMSH ching TD2

Anh hwéng cia pH

Sinh truéng cua vi khuan bi tac dong manh
boi pH méi truong nudi ciy, do d6 s& anh
huong tryc tiép dén qua trinh sinh téng hop
CHHBMSH. Pé nghién ctu su tac dong nay,
sinh truéng va kha ning tao CHHBMSH cua
TD2 dugc khao sat ¢ dai pH tir 5 dén 9 trong 8
ngay nudi cay (hinh 6).

Két qua cho thiy, chung TD2 sinh truong va
tao CHHBMSH tét ¢ dai pH tir 5 dén 9, tét nhat
& pH kiém (8-9). Tai dai pH nay, chi sé nhii hoa
E24 do duoc lan luot 12 92 va 90% sau 5 ngay
nudi cdy. So voi cac nghién ciru cua cac tac gia
trén thé giGi vé pH thich hop cho sinh téng hop

khuan chi st dung mét loai carbon cho sinh
tong hop CHHBMSH, mét sb khac co thé sir
dung ca ba ngudn carbon ké trén [3, 7, 15]. Sinh
truong va kha nang tao CHHBMSH cuia chung
TD2 dugc khao sat tai cac ngudn carbon:
glycerol, ri duong, DO va dau oliu. Két qua thé
hién & hinh 5.

Nhu vay, ching TD2 cd kha ning sinh
truong va tao CHHBMSH trén cac ngudn
carbon 1a dau oliu, DO va ri duong. Trong do,
dau oliu 1a ngudn carbon thich hop nhit cho
sinh truéng va tao CHHBMSH cua chiang nay,
chi s6 nhii héa E24 dat 94% sau 5 ngay nudi
cdy. Véi ngudn carbon 1a DO va ri duong,
chiing nay ciing cho thay kha ning sinh truong
kha tot voi chi s6 do dugc E24 lan lugt dat 89
va 72%. Tuy nhién, TD2 khong sinh trudéng va
tao CHHBMSH trén ngudn carbon la glycerol.
Piéu nay khéc biét so v&i cac chang
Rhodococcuss da dugc nghién ciru trén thé gisi
3, 4].

E24-pHS mmE24-pHG weewm E24-pH7 mssmE24-pHS » E24-pHY

& OD-pHS  —@—OD-pHE —k—OD-pH7 —W—OD-pHE —i—OD-pHY
100 S

Chi s6 nhii hda E24 {%)
w
(=]
0D-600nm

[ R R N A ]

Thei gian [ngay)

Hinh 6. Anh huong cua pH dén sinh truong
va tao CHHBMSH chiing TD2

CHHBMSH cua chi Rhodococcus la 6,8-7,0 [1,
5], thi chung TD2 c6 kha nang sinh truong va
tao CHHBMSH trong dai pH kha rong. Bay sé&
14 yéu té thuan loi dé ung dung ching nay trong
qua trinh phan hay dau ven bién Viét Nam.
Anh hwéng cia ndng do NaCl

Nong d6 mudi ciing 1a yéu t6 anh huong dén
tinh chit cita CHHBMSH do vi khuan tao ra
[14]. Anh huéng ciia nong d6 mudi NaCl dén
sinh truéng va tao CHHBMSH cuia chung TD2
dugc nghién ctu véi cac nong do 0, 1, 2, 3 va
4% trong 8 ngay nudi cay (hinh 7). Két qua cho
thiy, chung TD2 c6 kha ning tao CHHBMSH &
tat ca ndng do NaCl khao sat. Tuy nhién, ching
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nay sinh truong tét nhat va tao CHHBMSH cao
nhat & ndng do NaCl tir 1-2% vai chi s6 E24 1én
t6i 92-93%. Két qua thu dugc ciing twong dong
véi nghién cau cta Chenggang et al. (2009)

E24-0% mmwm E24-1% WEEME24-2% M E24-3% mE24-4%
10p 7= 0D-0% —B—0D-1% —k—0D-2% —~—0D-3% —8—0D-4%
20 |-
80 -
70 |-
60 |-
50 |
10 |
30 |-
20 |
10 |
0

OD-600n1m

Chisonhii hoa E24 (%0)

Thiigian (ngay)
Hinh 7. Anh huéng cua nong 6 NaCl téi sinh
trudng va tao CHHBMSH ching TD2

Ham lwong va thanh phan cia CHHBMSH
do chiing TD2 tao ra

Chang TD2 duoc nudi lic trén méi trudng
v6i nhitng yéu té pht hop nhu ngudn co chit la
dau oliu, nhiét d6 30°C, pH 8-9, va nong do
NaCl 1-2% dé thu h6i CHHBMSH. Két qua cho
thiy, CHHBMSH thd do ching TD2 tao ra dat
ham lwong 13,7 g/l. Theo cong bd cua
Chenggang Zheng et al. (2009) [4], ching
Rhodococcus ruber Z25 phan lap tir nudc nhiém
diu c6 kha ning sinh tong hop 13,3 g/l
CHHBMSH thd trén ngudn co chit alkane.
Ham lugng dau thé tao ra tir chung TD2 khéng
cao hon nhiéu so véi chang 225, tuy nhién, day
la két qua nghién ciru dau tién vé kha ning tao
CHHBMSH cuaa chung Rhodococcus ruber
phan lap tai Viét Nam. Vi vdy, can tiép tuc
nghién ctu t6i wu hoa céc yéu td anh hudong dén
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[4]. Téc gia da xéac dinh duoc nong do NaCl téi
uu cho kha niang tao CHHBMSH cuaa chung
Rhodococcus ruber Z25 la 2%.

Hinh 8. Sic ky khoi phd cia CHHBMSH do
chung vi khuan TD2 tao ra

qua trinh tao CHHBMSH nham lya chon mdi
truong tdi wu cho chang ndy tao CHHBMSH
cao hon. Pé ung dung hiéu qua CHHBMSH do
ting lodi vi sinh vat tao ra thi viéc tim hiéu cu
trdc héa hoc cia chung déng vai trd rat quan
trong. Biét duoc ciu trdc hdéa hoc cua
CHHBMSH s& gilp du doan co ché tac dong
cua chung trong viéc tang cuong kha nang phan
hay hydrocarbon dau mo, xu ly & nhidm moi
truong. CHHBMSH do TD2 tao ra dugc phan
tich sic ky khéi phd (GS-MS) d@é tim hiéu ban
chat héa hoc cuaa ching.

Két qua phan tich GC-MS (hinh 8) cho théy,
c¢6 13 phan doan trong CHHBMSH thd, tuy
nhién, chi c¢6 hai phan doan ¢ thoi gian huu la
21,127 phat va 23, 337 pht c6 ciu trac tuong
tw CHHBMSH hoc chuan.
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Hinh 9. Khéi phé CHHBMSH do ching TD2 tao ra tai thoi gian lwu 23,337 va 21,127 phut
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Phén tich phan doan 0 thoi gian luu 21,127
phdt cho thiy, chit nay cé chta cac nhém
nguyén té c6 trong luong phan tir (M/z) twong
ung: 41; 55; 69; 83; 97; 111; 123; 151; 180;
222; 264 va 282 (hinh 9). So sanh véi thu vién
chat chuan, chat nay la acid béo Hexadecenoic
acid (C16H300,) voi d6 twong ddng 90%.

Tai phan doan c6 thoi gian Iuu 23,337 phut,
CHHBMSH c6 chtra cac nhom nguyén té co
trong lwong phan ta (m/z) twong wng: 57; 70;
83; 112; 129; 147; 207 va 241 (hinh 9). Muc do
twong ddng cua chat nay so véi Hexanedioic
acid bis 2-ethylhexyl (C;,H104) 12 94% khi so
sénh vé6i thu vién chat chuan. Tir két qua phan
tich GC-MS, c6 thé nhan dinh CHHBMSH do
chang TD2 tao ra la ester cua acid
Hexadecenoic hoac Hexanedioic bis 2-
ethylhexyl véi cau tric phan tir gdbm nhiéu
nhém —OH va C=0.

KET LUAN

P4 phan lap dwoc chang vi khuin
Rhodoccocus ruber TD2 (twong dong chang
chuan Rhodococcus ruber X 80625 100%) c6
khi ning tao CHHBMSH tir cic mau nudc 0
nhiém dau ven bién Viing Tau. biéu kién téi vu
dé tao CHHBMSH cua chung nay 1a nhiét do
30°C, pH 8-9, nong d6 NaCl tir 1-2%, sir dung
ngudn carbon 1 dau oliu, chi s nhii hoa E24
dat 94%, ham lwong CHHBMSH thd la 13,7g/I.
CHHBMSH do chang TD2 tao ra cé kha nang
hoat dong bé mit va 1 ester cia acid béo mach
dai Hexadecenoic (C1sH300,) hoic Hexanedioic
acid bis 2-ethylhexyl (C,Hs04) Véi nhiéu
nhém —OH va C=0 trong cau tric phan tu.

Loi cam on: COng trinh nay duoc thuc hién
vai s hd tro vé kinh phi cua dé tai Boc lap cip
Nha nuéc mé sé6 DTBL 2008 T.02. CAc tac gia
cam on Sy cong tac gitip d& cua Phong Hién vi
dién ta, Vién Veé sinh Dich té Trung wong; Vién
Vi sinh vat va Cong nghé sinh hoc, Pai hoc
Quéc gia Ha Nai; Vién Cong nghé méi trudng,
Vién Han lam Khoa hoc va Céng nghé
Viét Nam.
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BIOSURFACTANT-PRODUCING Rhodococcus ruber TD2 ISOLATED
FROM OIL POLUTED WATER IN VUNG TAU COASTAL ZONE

Lai Thuy Hien, Nguyen Thi Yen, Vuong Thi Nga
Institute of Biotechnology, VAST

SUMMARY

Thanks to their advantages compared with other microbial and synthetic surfactants, Rhodococcus
biosurfactants are widely studied to apply in new advanced technologies, such as environmental
bioremediation, improved polymeric material construction and biomedicine. A biosurfactant-producing strain
TD2 was isolated from the oil poluted water at Vung Tau coastal zone. Strain TD2 was observed as rod-
shaped, positive gram, non-spore bacterium. The strain was identified as Rhodococcus ruber TD2(100%
identity Rhodococcus ruber X 80625) based on 16S rDNA analysis. Investigation of influence of
environmental conditions on cell growth and biosurfactant production showed that strain TD2 produced
highest biosurfactant at 30°C, pH 8-9, 1-2% NaCl (w/v) and olive oil as carbon source. In this condition,
Rhodococcus ruber TD2 exhibited to be a potential producer attaining 94% of emulsifying index E24 and the
maximum yield of crude biosurfactant production was 13.7 g/l. GC-MS analysis revealed that biosurfactant of
Rhodococcus ruber TD2 was ester of Hexadecenoic acid or Hexanedioic acid bis 2-ethylhexyl containing of
many —OH and C=0 groups in structural chemicals.
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