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VI KHUAN TAO CHAT HOAT HOA BE MAT SINH HOC
PHAN LAP TU BIEN NHA TRANG

Tir nhiéu nam nay céc chat hoat héa bé mat
sinh hoc dugc ting dung rdng rii trong cic linh
vuc cong nghiép, nong nghiép, khai thic mo,
thuoc da, thu hoi dau, cong nghé héa hoc véi
chiic nang la nhan t6 lam uét, tao bot, tao nhd,
hoat dong bé mat [2, 3, 5]. Hién nay cédc chat
hoat héa bé mat (HHBM) duoc tao ra tir cic
chung vi sinh vat duoc dac biét quan tam. Vi cac
chat nay c6 chita ca hai nhém chic va nuée va
ua diu trong cing mot phan tir. Nhitng dac tinh
nay cho phép cac phan tlr tap trung lai va tac
dong bé mat twong hd v6i nhau lam giam siic
cang bé mat cta pha nudc va pha ddu. Bén canh
wu diém c6 cau tric ludng cuc, cdc chat HHBM
tlr vi sinh vat con c6 uu diém Ia rat dé dang tao
ra tir nguén co chat ré tién va c6 thé tan dung
nhitng ph€ thai cua nganh cong nghiép ché bién
nong san [1, 9]. Chinh nho c6 cau tric ludng
cuc nay ma cac chat HHBM thu nhan tur vi sinh
vat dang dugc tng dung nhiéu nhat trong viéc
tang cuong kha nang thu hoi dau cta qua trinh
khai thac dau tha cdp va tang cuong kha nang
phan hily ddu mo, kiém sodt 6 nhiém moi trudng
do dau mé gay ra. Theo Oschner [7] cac chat
HHBM t6t nhat hién nay la glycolipit, lipit trung
tinh va phan cuc, aminoaxit c6 hoat tinh bé mat
va hon hop polisaccarit-lipit. Trong tat ca céac
dang khac nhau cta cac chiat HHBM thi
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glicolipit la thanh phan dugc nghién ciu cha
yéu. Boi vi trong thanh phan cta glicolipit c6
rhamnolipit- mot nhan t6 quan trong cua qua
trinh nhii héa, tao bot giita hai pha dau va nudc.
Chat HHBM tao ra tit Pseudomonas aeruginosa
c6 kha nang lam giam siic cang bé mat tr 28,6
xuong 4 N/m. Con glicolipit do vi khudn bién
sinh ra c6 thé lam gidm stic cang bé mit cua
nudc tir 72 xuéng 29N/m [8].

O Viét Nam, cdc chét hoat héa bé mat tix vi
sinh vat con rat it dugc quan tam, nhung nhu
cu st dung né thi ngdy cang nhiéu nhat la
trong viéc ting cudng thu hoi ddu va kiém sodt 0
nhiém moi trudng do dau moéd. Vira qua, trong
qud trinh thir nghiém lam sach 6 nhiém dau &
bai bién Nha Trang ching to6i da phan lap dugc
mot s6 ching vi khudn c6 kha niang tao chat
HHBM. Duéi day 1a mot s6 két qua nghién ctu
vé cdc ching nay.

I. PHUONG PHAP NGHIEN CUU
MAu cdt va nudc bién 14y tr bai bién Nha
Trang, tinh Khanh Hoa.

Phan lap vi khudn trén moi trudng khoang
Gost 9052-88, xac dinh s6 luogng trén moi
trudng hi€u khi tdng s6 ctia Zobell.

Cong trinh dugc su ho tro kinh phi ctia Chuong trinh nghién citu co ban.



Nu6i vi khuén tao chat HHBM trén moi
truong mudi khodng theo Gost 9052-88 c6 bé
sung nudc bién, vi lugng va 5% dau DO hoic
dau oliu 1am nguén cacbon. Diéu kién nuoi cay
la pH = 7,4, nhiét do 30°C, t6c do lac: 180

vong/phuit.

Phuong phéap tach chiét chat HHBM duogc
tién hanh theo Pruthi c6 cai tién [10]. Dich vi
khudn sau 72 gid nuoi lic duge dung dé tich
chiét chat HHBM sinh hoc.

Dich vi khuin B303

ly tam 13.000 vong/phdt 15
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B6 sung axéton ty 1é 1:4
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Chat két tha

l lam kho chan khong

Chat hoat héa bé mit sinh hoc

Phuong phap xac dinh chi s6 nhil héa (E24)
ctia chat HHBM trong dich nuoi cdy dugc tién
hanh theo Igbal [4]:

- Dich nuoi cdy 72 gid dugc li tam dé loai t&€
bao vi khudn,

- B6 sung Iml xylen vao 1ml dich nu6i cdy
da loai t€ bao,

- Tron déu béang voltex & toc do cao,

- Sau 24 gio chi s6 nhii héa E24 dugc tinh
nhu sau:

chiéu cao coOt nhii hda 8

E24= 100

chiéu cao téng s6

Panh gia kha nang phan hay dau tho va
nhién liéu clia cac chang vi khuidn. Vi khuén
dugc nuoi lac ¢ 180 v/ph, 30°C trén moi trudng
mudi khoang c¢6 bé sung 5% dau tho hodc nhién
liéu nhu nguén cacbon. Quan sit su thay doi
mau sic clia moi trudng nuodi cdy va trang thdi
ctia dau sau 7 ngay nuoi cdy. Xac dinh s6 lugng
vi khudn tru6c va sau khi nuoi cdy véi dau tho
(nhién liéu) trong ca hai trudng hop c6 bd sung
va khong bd sung chat HHBM. Qua d6 danh gia
kha niang phan hlity hydrocacbon ctia vi khuén
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Dich nuéi cdy va axéton

va anh hudng ctua chat HHBM sinh hoc 1én qia
trinh phan huy doé.

Phan tich thanh phan héa hoc ctia dau tho va
nhién liéu bang phuong phép can trong lugng va
séc ki khi trén may HP 6890, st dung cOt mao
quan HP-1 methyl-siloxan.

IL. KET QUA VA THAO LUAN

1. Két qua phan lap vi khuin tao chat
HHBM

TU cdc miu cat bién nhiém dau & Nha
Trang, da phan lap dugc 5 chling vi khuin c6
kha nang tao chat HHBM sinh hoc. Chiing déu
thuoc nhém vi khuidn Gram am. Dua vao kit
chudn API 20NE mot s6 chiing di dugc dinh
ten, trong d6 chung B303 thudc loai
Pseudomonas aeruginosa. Ching nay c6 kha
nang tao chdt HHBM tot nhat trong cdc chiung
nghién ciu.

Hoat tinh tao chat HHBM ctia chung B303
dugc ddnh gia bang kha nang nhii héa cta san
phdm sau 24 gid bd sung xylen vao dich nuoi
cdy. Két qua duogc trinh bay & bang 1 va cac
hinh 1, 2. Hai chiing B303 va B302 phat trién tot



Bdng 1  qua nay ciling trung véi nghién ciu ctia Robert
. . da cong bo nam 1989 [25]. Chat HHBM B303
Su phat trién cua vi khuan trén moi truong duoc 1am sach va can trong lugng kho, két qua

¢6 dau oliu thu duoc cao nhat dat 2,7 g/l.

Ky hiéu | Bit dau nuoi cdy | Sau 72 gio nuéi

chiing (t€ bao / ml) cay (t€ bao / ml)

A301 1,8 x 107 4,0 x 10°

B301 4,8 x 107 2,6 x 107

B302 3,9 x 107 1,5 x10"

B303 2,5 %10’ 3,4 x10"

C301 4,0 x 10’ 5,0 x10°

trén dau oliu dé tao chat HHBM, s6 luong t€ bao
tang 10000 1an sau 72 gi® nuoi cdy. Do thi trén =
hinh 3 chiing t6 chdt HHBM duoc tao ra boi
ching B303 c6 kha nang nhii héa manh nhéat sau
48 gid nuodi cdy. Sau 48 gid nudi cdy thi hoat
tinh nhii héa clia sdn phdm thu dugc bi gidm i
dan. Chi s6 nhii héa cuc dai dat t6i 72,5%. Két ~ Hinh I. Hinh thdi khuan lac ctia chiing B303

Hinh 2. Su phét trién trén dau oliu va kha nang nhii héa ctia ching B303
16

14 +
12

10 +

0 - I t |
0 24 48 72

Hinh 3. Su bién thién ciia cot nhi héa theo thoi gian 101 &ian (2i0)



2. Phan tich thanh phan cia chat HHBM
B303
Cau trdc phan tir cia chdt HHBM B303 duogc
nghién cttu bang phuong phap phan tich phé
héng ngoai (hinh 4). Két qué thu dugc biéu dién
trén hinh 4 cho thdy trong céu tric phan tlr cia

0.060 o =

chat HHBM B303 c6 chita cdc nhém chiic -OH,
C=0, CH,. Cic nhém chic nay déu cé mat
trong thanh phan cua chdt HHBM sinh hoc da
dugc co quan bao vé moi truong cia My cong
bd. Trong cdc nhom chiic néi trén thi nhém -OH
va C=0 dong vai tro la tic nhan wa nudc.
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Hinh 4. Ph6 hong ngoai clia chit hoat héa bé mat B303

3. Nghién ctru tang cuong kha nang phan hay dau tho bang chat HHBM sinh hoc

a) Anh hudng ciia chat HHBM lén su phdt trién ciia vi sinh vdt

MAu cét ldy tir bai bién Nha Trang va chang vi khuan Pseudomonas sp. tit phong thi nghiém vi
sinh vat ddu mo6 dugc nuoi lic trén moi trudng khodng véi dau tho 1a nguén cacbon duy nhat. S6
lugng vi sinh vat trudc va sau khi bé sung thém chat HHBM duoc trinh bay trong bang 2.

Bdng 2
S6 lugng vi sinh vat truée va sau khi bé sung chat HHBM (CFU/ml)
) B6 sung chat HHBM (ml)
Mau Thoi gian 0 1 2 3

Truéc TN 10° 10° 10° 10°
Maucit gy, TN 12%10" | 57x10° | 12x10° | 1,8x10°
Truéec TN 2,0 x10° 2,0 x 10°
Pseudomonas sp. | g, 1 32 % 10° 13%10"

Ghi chi: TN: thi nghiém

Tu s6 liéu trén bang 2 thay rang, vi sinh vat
trong cac méu cat da st dung t6t dau tho. S6
lugng t€ bao tang tir 10>-107 t&€ bao/ml trong cic
mau thi nghiém lac v6i 1 gam cét. Trong céc
mau cat khac cé bé sung chat HHBM sinh hoc,

1

s0 luong t€ bao tang kha manh. D&i v6i mau cét
c6 bd sung 2 dén 3 ml chat HHBM, s6 lugng t&
bao lén t6i 10° t& bao/ml. Thi nghiém do6i véi
chung Pseudomonas. sp cling ching to ching
nay c6 kha nang st dung dau tho rat tot. SO



lugng t€ bao tang tir 2 x 10° t&€ bao / ml dén 3,2
x 10° t¢ bao / ml. Khi bd sung thém chat
HHBM, s6 luong t&€ bao tang t6i 1,3 x 10" t&
bao / ml. Nhu vay, khi bé sung thém chéat
HHBM sinh hoc, s6 lugng t€ bao vi sinh vat su
dung dau tho da tang lén 100 lan so véi do6i
ching khong bd sung chat nay.

b) Phdn tich thanh phdn dau thoé trudc va sau
thi nghiém

Sau 7 ngay nuoi lac, ching toi ti€n hanh xdc
dinh kha nang st dung dau tho cua céc vi sinh
vat theo mot s6 chi tiéu: tdng ham luong dau thu
hoi, thanh phan nhém cua dau thu hoi. Trong
d6, thanh phan nhém cta dau gom co:
hydrocacbon no, hydrocacbon thom, nhua va
asphanten.

Két qua danh gia kha nang sir dung ddu tong
s ctia vi sinh vat dugc trinh bay & bang 3.

Bdng 3

Kha nang sit dung dau téng so cta vi sinh vat

STT Ky hiéu mau Luong dau thu héi (mg/l) Luong dau sir dung (%)
1 MSI-K 42212 0,00
2 MS2 39 920 5,43
3 MS3 29 358 30,45
4 M$4 29 751 29,00
5 MS5 24 872 41,00

Ghi chii: MS1-K: mau déi chiing
MS2: Mau cét bién

MS3: Mau cét bién ¢6 bé sung chat HHBM sinh hoc

MS4: Ching Pseudomonas. sp

MS5: Chung Pseudomonas. sp b6 sung chat HHBM sinh hoc.

K&t qua néu & bang 3 cho thiy, cac vi sinh
vat ¢6 sin trong mau cdt bién Nha Trang c6 kha
nang su dung dau tho. Tuy nhién, kha nang st
dung dau ctia chiing khong cao. Sau 7 ngay nuoi
lac, cdc vi sinh vat trong khu hé chi s dung
dugc 5,43% ham luong dau tong s6. Diéu nay
khang dinh ring trén cdc bdi bién tai noi lay
mau 6 Nha Trang da c6 hién tuong 6 nhiém dau.
nhung kha nang tu lam sach 6 nhiém dau khong
cao. Khi bé sung thém chiat HHBM sinh hoc thi
kha nang st dung dau tang lén ro rét. Chat
HHBM sinh hoc da kich thich cac vi sinh vat ndi
tai st dung t6i 30,45% ham luong dau téng so,
tang 6 14n so véi truong hop khong bé sung chat
HHBM sinh hoc. Déi véi thi nghiém don ching
Pseudomonas. sp ciing thu dugc két qua tuong
tu. Khi chua bé sung chat HHBM, luong dau
duoc vi khudn str dung 12 29% va khi ¢6 bé sung
thém chat HHBM, lugng d4u bi phan huy tang
t6i 41%. Day la mot két qua quan trong cho viéc
ung dung chat HHBM sinh hoc lam sach moi
truong bi 6 nhiém dau.

Bén canh d6, kha nang st dung cac thanh
phan trong dau tho cha vi sinh vat ciing khéac
nhau. C4c vi sinh vat trong méu cdt bién khong
b6 sung chat HHBM s dung dugc 5,32%
hydrocacbon no va 11,47% hydrocacbon thom.
Trong khi dé, néu bé sung thém chit HHBM
sinh hoc thi lugng hydrocacbon no dugc st dung
léen t61 35,90% va hydrocacbon thom t6i
55,87%. Ching Pseudomonas sp. su dung
hydrocacbon no 35,7% va hydrocacbon thom
52,58%. Khi dugc hoat hda boi chat HHBM thi
kha nang su dung hydrocacbon no tang 1én téi
49,50% va hydrocacbon thom t6i 64,92%. Cic
hop chét phan cuc ciing bi phan hiy nhung mic
do phan hay khong cao (hinh 7).

¢) Khd ndng sit dung n-parafin ciia vi sinh vt

Két qua phan tich thanh phan n-parafin con
lai trong hén hop duogc thé hién & cac hinh 8 va
9 cho thdy, hau hét cac hydrocabon c6 mach tir
C, dén C,, déu dugc cdc vi sinh vat st dung.
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Trong dd, cdc manh cacbon tit Cy-C,5 va C,,-Cs
duoc cac vi sinh vat st dung manh nhat. D6i véi
mau cé bd sung chat HHBM sinh hoc, céac
hydrocacbon mach dai tr C,-C,, déu dugc st
dung manh. Trong d6, cic mach tir C,-Cy la
dugc st dung manh nhét. T C,,-C,, cdc vi sinh
vat van c6 thé stt dung dugc. Diéu nay, c6 thé do

sau (hinh 10).

30000 *1

cac chat HHBM sinh hoc da tic dong vao phan
tir hydrocacbon va lam cho céc vi sinh vat dé
dang bé mach hon. D6i v6i mau MS4 va MS5
(hinh 9), kha nang st dung cdac hydrocacbon
mach dai tir Cj,-Cy, rat tot. Diéu ndy dugc thé
hién bang khoang cach giita cdc d6 thi MS1-K,
M$4 va MS5S.
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Hinh 8. Kha nang sir dung hydrocacbon no ctia vi sinh vat trong cét bién khi b sung chat HHBM
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S6 cacbon

Hinh 9. Kha nang st dung hydrocacbon no ctia chung Pseudomonas sp.
khi b6 sung chat HHBM

d) Khd ndng s dung hydrocacbon thom cua vi
sinh vat

Trong cédc thanh phan cia dau mo,
hydrocacbon thom la nhiing hgp chat c¢6 kha
nang giy anh hudng 16n nhat téi stic khoe con
ngudi. Theo co quan bao vé moi truong cua My
(EPA), hydrocacbon thom c6 16 hop chét dugc
x€p vao nhom I-nhém gay ung thu & ngudi. Do
vay ma kha nang phan hay hydrocacbon thom &
dau tho cha vi sinh vat 1a rat quan trong.

Do6i v6i mau MS2, trong vung I, ving ma
cac phan ta hydrocacbon thom c6 s6 nguyén tu
cacbon tuong tng tir C;,-C,4, cdc vi sinh vat ndi
tai khong phan hay hoac phan huy rat it. Tuy
nhién, khi bé sung chat HHBM thi ham luong
hydrocacbon thom trong vung I giam di 60%
tic 1a con lai 9 mg/l. Tur vung II t6i vung 1V,
kha nang st dung hydrocacbon thom da vong
ctia vi sinh vat ndi tai t6t hon. Dong thoi cling
phéi khang dinh vai trd tich cuc ctia chat HHBM
trong viéc phan hiy cac hop chit hydrocacbon
thom tur C,,-C5,. Dac biét & ving V, viing cé cac
hop chat hydrocacbon thom da vong tir C, tré di
da bi phan huy manh nho su kich thich cta chat
HHBM, ham lugng tir 2051 mg/l giam xudng
787 mg/1.

Két qua phan tich mau MS4 va MS5 ciing
cho két qua tuong tu. Hau hét cac hydrocacbon
thom tr ving I dén ving IV déu bi phan huy.
Tai vung I, lugng hydrocacbon thom giam tir 30
mg/l xuong 10 mg/l va 4 mg/l, & ving V luong

hydrocacbon thom giam tir 2051 mg/l xudng
720 mg/l va 590 mg/l.

Nhu vay, v6i két qua nghién ciru bude dau
dat dugc, kha nang cua chat HHBM sinh hoc
trong viéc kich hoat qua trinh phan hiy dau tho
tu nhién cua cac vi sinh vat la rit kha quan.
Chiing t6i da nghién ctu kha nang tao chat
HHBM sinh hoc tir mot chung vi sinh vat ndi tai
c6 kha nang stt dung dau manh nhét va dng
dung thi diém vao qua trinh phan hiy dau tu
nhién. Két qué cho thdy ham lugng dau téng s6
n6i chung va ham Ilugng hydrocacbon no,
hydrocacbon thom néi riéng déu giam déng ké
(hinh 5, 6).

1. KET LUAN

1. Tir cdc mau cdt 14y tr bai bién Nha Trang
da phan lap duoc 5 chiing vi khuén c6 kha ning
tao ra chat HHBM sinh hoc, trong d6 ching
B303 ¢6 kha nang tao chat HHBM t6t nhat.
Theo kit chuian API 20NE chiling nay thudc loai
Pseudomonas aeruginosa.

2. Pba nghién ciu diéu kién t6i wu cho ching
B303 tao chat HHBM va dua ra quy trinh tach
chiét chat nay bang axéton, ty 1é 1:4.

3. Két qua phan tich phé héng ngoai cla sin
pham thu duoc tir ching B303 khi nuoi trén moi
truong chita dau oliu cho thdy chat nay thudc
nhém rhamnolipit.
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BIOSURFACTANT- PRODUCING BACTERIA ISOLATED
FROM THE NHATRANG BEACH

LAI THUY HIEN, DUONG VAN THANG, TRAN CAM VAN,
DOAN THAI HOA

SUMMARY

Chemically synthesized surfactants have been used for many years in petroleum industry to lean up of
oil spills, to enhance oil recovery from oil reservoirs. These compounds are not biodegradable and can be
toxic to the environment, but the biosurfactants are biodegradable, less toxic and have equivalent
emulsification properties. The biosurfactants are the surface active compounds produced by certain bacteria,
actinomyces, yeast and fungi. In last few decades the biosurfactants are widely used in several industrial
fields, mining, leather, in agricultural, pharmaceutical cosmetics and a wide range of chemical industries as
wetting agents, foaming, emulsification, and surface activity. In particular in recent years, there is an
increasing interest in the possible use of biosurfactants in mobilizing heavy crude oil, transporting petroleum
in pipelines, managing oil spills, oil pollution control, cleaning oil sludge from storage facilities,
bioremediation and microbial enhanced oil recovery (MEOR).

In Vietnam, there is rare publication on the biosurfactant production, but the requirements are constantly
increasing. In this paper, we show some results on the study of biosurfactant producing bacteria isolated from
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marine environment and their ability to enhance the crude oil degradation. From Nha trang beach sand
samples, 5 biosurfactant producing bacteria strains were isolated. Among them, the strains B303 were the best
biosurfactant producer. According to the chemical standard kit API 20NE, this strain was determinated as
Pseudomonas aeruginosa. The optimum conditions for the biosurfactant production of this strain and the
procedure for the biosurfactant extracting were studied. The results of the biosurfactant B303 UV analysis
when this strain was cultivated on olive oil showed that it was similar to rhamnolipid.

The biosurfactant produced by the strain B303 had very high activity: its emulsification gained 72.5%
and its ability to enhance the crude oil degradation on experimental conditions was higher for six times in
comparison with the control.
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