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PHAN LAP VA TUYEN CHON CAC VI KHUAN SINH TONG HOP
CAC CHAT HOAT BONG BE MAT (HPBM)

LE VAN TRI, PHAM THI THU HIEN, NGUYEN THI BICH LIEN, VO THi MINH pUC

1. DPAT VAN BE

Chét ¢ hoat tinh hoat dong bé mat (HPBM) c¢6 clu tric ludng cyc: phﬁn ua nuoc
(hydrophile) va phin ki nuéc (hydrophobe). Ngoai ra chit HDBM con cé cac dic trung co ban
khéc nhur tinh dinh huéng dén bé mat pha, hip phu lén bé mat phén cach pha, tao mixen va 1 tép
hgp cc kha ning tan, tao bot, thAm w6t, tao nhi... Chit HDBM duge g dung trong nhiéu linh
vurc nhu ché tao chét tiy rira, chét nhii hoa, chit tuyén ndi... va nhit 13 cic phu gia trong nganh
xay dung.

Chéit HPBM duoc téng hop theo 2 con dudmg hoa hoc va sinh hoc. Chat HDBM tdng hop
theo con dudng sinh hoc goi 13 chit HDBM sinh hoc (HDBMSH - biosurfactant). Vé hudng nay,
d3 c6 nhitng nghién ciru vé ki thuat bién tinh diu hat cao su 1am nguyén ligu sian xuét phu gia tro
nghién ki 4m xi mang 2, 3]. Nhin chung chit HPBM thu nhén tir nguyén liéu ddng-thuc vat
thudmg co gia thanh twong dbi cao.Dé giam gid thanh nguoi ta dd tan dung phé thai ciia nha may
#n xuat gidy, mia duong dé lam phy gia trong xay dyng,

Nhim san xuét phu gia cho nganh xdy dung theo hudng st dung hém ruou cén ri duong,
chiing 161 tién hanh sinh tdng hop cac chit HDBMSH tir vi khuén, Sau d6 dem san phim thu
dugc tuong tac véi cac chat HDBM khac ¢6 sin nhung it trong dich hém ndi trén dé néng cao
hoat tinh cta chung Véi bai bao nay, chung 161 mudn thong bao nhimng két qua thu duge tir viée
“Phan lap va tuyén chon cic vi khuin sinh tdng hop céc chét hoat dong bé mat™.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Cac mdu dit, rac, ¢o, thyc pham, dau thé; My do sic ciing bé mit Sigma 70 KSV
instruments Ltd; May lac GFL 3017.

Cac hoa chit thong dung dé lam méi trudng nudi vi khuén.
2.2. Phuong phap

Phén lap va nhan dang Bacillus subtilis, B.licheniformis dugc tién hanh theo chi din cla
Sneath [5), Pseudomonas theo Seeley va cong sy [4].

2.3. Test thay thé chd caa diu thd
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Nudi chung thi nghiém trong binh nén chira 50ml méi truémg xac dinh, pH 7. Nhiét do 0
30°C, lic 180 vong/phitt. Sau 24 gitr 14y miu dich nudi va 1am test thay thé chd ciia ddu thé [6].
LAy mot dia petri c6 dudng kinh 150 mm, d6 vao dé 40 ml nuée cit. Nhé 30 pd diu thd tdng hop
tao thanh 16p méang phim trén mit nuée. Nho 15pl mau vao chinh giira 16p mang dau. Néu co
kha nang thay thé chd cia diu, mdt quing sang rd rét sé duoc quan sat dudi anh sang thich hop.
Do duémg kinh ciia quing va tinh dién tich (S = ar?, em?).

2.4. Po sirc ciing bé mit (SCBM)

Strc cang bé mit duge do trén may Sigma 70 vdi sy gilp d& cia B6 mon Hoa Li - khoa
Hod hoc Truong Pai hoc Khoa hoc Tu nhién - Dai hoc Quoc gia Ha Néi.

Boi vi mdi trudng chua nudi vi khuin (hém ri duong déi ching - PC) ciing lam giam sirc
cing bé mjt t&i mot khoang nhét dinh cho nén dé so sdnh hoat tinh giita cac ching, ching téi
ding dai lwgng % giam SCBM [7]:

% Gidm SCBM SCBM ddi chiing - SCBM sau khi nudi 100
iam = X
’ ‘ SCBM ddi chimg

2.5. Xac dinh m}ing dé t6i han tao mixen (critical micelle concentration -CMC)

Mixen la cac. hat keo, gom mdgt hat nhin & gitta va mdt 1&p dién tr kep bao quanh béi vai
1 h¢ da cho neu néng d6 chat HDBM tang thi stc cang bé mit s& glam dén mét gié tri nao do6 va
sau d6 dil nong d6 dung dich ting nhung sirc cing bé mit khdng giam. Néng do do 1a nong do_
téi han tao mixen.

CMC caa dich nudi (da li tam loai bo té bao) dwoc xéc dinh bing cach do st cing bé mjt
cua dich nudi sau khi da pha loang t&i cac nong dd khac nhau bang nudce cat. Biém chuyén bién
trén dudng cong duge xac dinh 14 CMC cia dich nudi [8].

3. KET QUA VA THAO LUAN

3.1. Phan li}p va so tuyén cdc chiing Bacillus va Pseudomonas ¢6 kha ning sinh téng hep
cac chat ¢6 hoat tinh hoat djng bé mat sinh hoc (HDBMSH)

Tir 30 mau dét, ddu thd, rom rac, dit min, thyc phim, la cay cac loai, chiing t6i d3 thu
duge 53 chﬁng Bacillus, 6 ching Pseudomonas, Cac chung duoc nudi trén méi truong LB chira
20 gam hém ri duong, 5 gam cao men, 10g pepton, nude 1 lit, pH 7,5 chinh bing NaQH. Lic
180 vong/phit/30°C/24 gidy. Thir kha nang nang thay thé cua diu thé. Céc chung ¢6 hoat tinh sé&
day dau, tao thanh quang trong trén mit mang phim. Chon lya cic ching ¢6 dién tich thay thé
chd ciia ddu rong. K&t quéa so tuydn sau khi da 13p lai 3 lan dwoc trinh bay & bang 1 duéi day.

Tir két qua trén bang 1, chang téi nhan thdy cac ching c6 hoat tinh thay thé chd cia déu
mét cach manh mé déu 1a céc Bacillus. & Viét nam di c6 nhimng nghién ctru v& sinh téng hgp cic
chét HDBM ciia Pseudomonas {1]. Tuy nhién cdc ching Pseudomonas ma ching téi thu duge (
ki hidu tir P1-P6) c6 hoat tinh thdp. C6 thé do cd hé enzym thiiy phan manh cho nén céc Bacillus
¢6 kha ning str dung nhiéu loai co chét khic nhau. Mat khac do ¢6 bao tir nén cac Bacillus
thurmg chiu dung tét cac hoan canh bét lgi va tén suat bét gip ching s& [én hon.
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Bang 1. Dién tich thay thé chd ciia diu thd & cac ching vi khuin phan 1ap

STT | Ching S(cm®) | pHeudi | STT | Chiing S (cm?) pH cubi
1 DS 13,8 6,0 31 IFO1 5,7 6,5
2 DbBI1 19,6 7,0 32 IFO5 11,33 6.0
3 P2 13,8 6,0 33 RHD7 62,4 6,0
4 D3 12,5 6,0 34 RHDS 50,3 6,5
5 PB4 22,7 6.0 35 RHDY 12,5 7,0
6 DB5 12,8 6,0 36 RHD10 22,8 6,3
7 D6 9,6 5,5 37 RHD!1 19,6 6,5
8 PB7 41,8 7,0 38 RHD20 22,8 6,5
9 D38 6,15 6,5 39 RHD2] 19,6 5,0
10 P25 16,6 6,0 40 RHD33 9,2 6,0
11 D103 11,3 6,0 41 Cdl 64,8 6,5
12 D104 22,0 6,0 42 Cd2 63,5 6,5
13 D106 19,6 6,0 43 Cd3 22,8 6,5
14 PG 9.0 6,0 44 Cd4 19,5 7,0
15 DP 9,6 6,5 45 Cd5 51,5 6,5
16 L1 26,4 6,5 46 Cdé 37,3 6,0
17 L2 22,9 5,0 47 Cd7 7.5 6,0
18 L3 33,2 6,0 48 Cd8 22,8 5,0
19 L4 16,6 7,0 49 Cd9 11,4 5,0
20 LS 16,0 7,0 50 cdi 60,8 6,5 m
21 Lal 7,0 5,0 51 Cd12 46,5 6,5
22 42 8,0 5,0 52 cdls 23,7 6,0
23 L45 8,0 5,0 53 Cd16 38,46 6,5
24 1.48 7,5 5,0 54 Pl 9.0 7,0
25 L54 3,5 7,0 55 P2 11,5 7,0
26 L59 3,0 7,0 56 P3 19,6 60 |
27 LKG 5,5 6,0 57 P4 23,7 6,0
28 Tl 64,5 6,5 58 Ps 28,2 6,0
29 T2 19,6 6,5 59 P6 15,8 6,5
30 T3 37,2 6,0

Chii thich. Ki hidu chit cai & ddu tén chung chi ngudn nguyén liéu dugc s dung dé phén lap: D: dit;

L: 14 cac loai cay ¢o; T: Thuc phdm; Cd: dau tho; R: rac, mun rac. Riéng chir P chi cac Pseudomonas.




3.2. Khi niing lam gidm sirc cing bé mit ciia dich nudi

Mt trong cdc dac tinh quan trong cita chit HDBM la khi phan tan vao nude né lam giam
sirc cing bé mat ciia hé dung dich. Vi vy dé danh gia chinh x4c hon kha ning sinh téng hgp cac
chit HDBMSH cua céc ching, ching t5i tién hanh do sirc cing bé mat ciia dich nudi trude va
sau thi nghiém. 50 ml m&i treong LB -hém ri dudng pH 7,5 duoc phin vao cac binh non dung
tich 250 ml, khir tring 121°C/30 phut. C4c chiing c6 dién tich thay thé ddu 16n dugc cdy riéng ré
vao timg binh, lic 180 vong/phat trong 24 git & 30°C. Li tim loai b té bao. Dich trong duge do
sirc cing b& mit trén may Sigma 70. P6i chimg (PC) 14 dich li tim méi truomg chua cay vi

khuan, Két qua 3 1an 13p lai dugc trinh bay & bang 2.

Bdng 2. Sirc cing bé mit clia cac dich nudi ching vi khudn

Strc cing bé mat Giam sire ciing bé mit
STT Chuing (mN/m) (%) pH
1 bB7 24,494 49503 6,0
2 RHD7 24,640 48,75 7,0
3 Ti 24,705 48,59 6,0
4 RHD11 24,799 48,41 7,0
5 Cdi 24,801 48,40 6,0
6 Cd2 25,477 46,99 6,5
7 L4B1 . 26,367 45,12 6,0
8 DB5 27,287 43,22 7,0
9 PB4 28,125 41,48 6,0
10 PbBI1 29 834 37,92 7,0
11 bl104 39,885 17,01 6,0
12 bC 48,064 7.5
| 6o - ) © SCBM
8
= s0 Kha nang lam giam
S5CBM %
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Hinh 1. Sirc cang bé mit (SCBM) cia dich nudi mét sé chung va kha nang 1am giam SCBM
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Sau 2 thi nghiém trén, budc diu ching t6i da chon lwa dugc S ching c6 kha nang lam giam
SCBM cua méi truong tir 48% - 49% va dudi mirc 25 mN/m. Kha néng lam giam SCBM cia
cac ching dugce trinh bay & hinh 1.

PSSR ——— PEp— Eg...m P —————— [r—
‘ Surface lensin versus fime _
-~

I E f Fm

F P H
1Ty é

e 1T

' e
} o W 0 00 y 10 W % % o @
L
Hinh 2. SCBM cia mdi trudng ddi chimg Hink 3. SCBM cua dich nudi ciy ching T1

3.3. Xac dinh ndng dd t6i han tao mixen (CMC) ciia dich nudi

Ching T1 ¢6 hoat tinh 8n dinh dugc nuéi trén mai trudmg LB chira hém ri dudng, lic 180
vong/phut/24h/30°C. Li tAm ldy dich trong. Pha loding dich nay véi nudc cét thanh cac ndng 4o
tir 1,5% - 27% (v/v), tron ddu trén may. Do sirc cing bé mit ciia cac méu trén may Sigma70. D

«hing la nude cét ¢ SCBM la 70,853 mN/m va dich nudi d3 li tim, chua pha loang la 24,922
mN/m. SCBM ciia cdc miu va CMC dugc trinh bay & hinh 2 dudi day.
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Hinh 2. Néng 49 t&i han tao mixen cia dich nudi chiing T1 duge pha lodng tir 1,5-27% (v/v)

Nhu vy dich nubi ching T1 & nbéng d6 3% da lam giam SCBM coa nudce czflt tir 70,853
mN/m xudng con 28,658 mN/m, c6 nghia 1a d3 1am gidm 59,55% SCBM cla nudc cat.
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. Chuiing t6i nhén thdy dich nudi ching T1 ¢6 chira chét HDBM bdi vi n6 lam gidm sirc cing
bé miit xuér}g dudi _‘30 mN/m va n‘c’)ng d6 tdi han tao mixen thip (khoang 2 - 3% v/v). Hinh 2
ciing cho thay sau diém CMC du nong d§ dung dich tang 1én nhung SCBM khong giam.

3.4. So bd phin loai chiing T1

Ching T1 ¢o té bao hmh que manh, chiéu ngang khoang 0,8 - 0,9 um,dai khoang 2 - 5 um.
Bédo tir hinh ovan, ¢ gifta te bao, khong lam phinh té bao me¢ nhung cham dugc hinh thanh.
Chung nay thudmg tiét ra sic t mau hdng pulcherrimin, nhit 1a khi nudi trén méi trudng chira
ngudn cacbon thich hop. Vé céc dic tinh sinh } sinh hda, chiing phén giai casein manh, dich héa
gelatin t5t, phan giai tinh bt kha manh, sinh trudng & 50°C, chiu néng d mudi 7%. Tir nhimg
dac tinh trén, chiing t6i nhin thdy chiing cé nhiéu diém gidng véi Bacillus licheniformis.

4. KET LUAN

Tir cac ngudn thuc phdm, ric, ddu thé ching t6i da phén ‘lap va tuyén chon dugc 3 ching T1,
RHD7, Cdl c6 kha ning sinh tong hgp cac chit hoat dong bé mat mét cach manh mé& trong moéi
truomg heém ri dudng.

Ba ching nay lam giam sirc cang bé mat ca dich nuéi 46% - 49%.

Néng d6 t6i han tao mixen cia ching T1 12 thip, khoang 2% - 3% (v/v).
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SUMMARY
ISOLATION AND SCREENING BIOSURFACTANT ({BS) PRODUCING BACTERIA

There are two broad classes of surfactants: chemically synthesized surfactants and
biologically synthesized surfactants - biosurfactants (BS). BS have potentials of their broad
range of industrial application and have several advantages over the chemical surfactants. In
many areas of industrial applications, chemical surfactants have subtituted by BS.

From soil, grass, food, raw oil samples we isolated 59 strains of Bacillus and Pseudomonas.
Oil displacement of every isolate was checked. Crude oil 15ul was put onto the surface of 40 ml
of distilled water in petri dish ®150 mm. Then 15u! of the culture sample solution was gently
put on the center of the oil membrane. Area of clear halo was calculated (S = nr’). From 59
tested isolates, 12 strains have oil displacement areas of about 30-60 cm’.

Using Sigma 70 tensiometer, surface tension and critical micelle concentration (CMC)
were determined with the help of the Department of Physico - Chemistry, faculty of Chemistry,
Ha Noi University of Science. Among 11 tested strains, five were able to decrease the surface
tention to levels below 25 mN/m when cultivated in molasses medium. Before growth, surface
tension of molasses medium is about 48.064 mN/m (because the control medium itself reduced
the surface tension to some extent). After growth in this medium, DB7 strain could reduce
tension from 49.03 mN/m to 24.494 mN/m. There fore, surface tension reduction of the DBR7
strain is 49 %. For CMC study, a range of cultivated medium dilution from 1.5 - 27% (v/v) was
prepared. Surface tension measurement of each was done. Results showed that T, strain had
CMC as 2- 3% (v/v).

T, is a rod shaped spore - forming, gram positive, catalaza potisive, motile, facultative
anaerobic bacterium. This strain hydrolyzed gelatin, casein and starch, grew in medium with 7%
(wt/v) NaCl, at temperature from 25 - 50°C .The T, strain was identified as member of the genus
Bacillus with high similarity to B.licheniformis.

Dia chi. Nhdn bai ngay 7 thang 1 nam 2007
L& Van Tri, Pham Thi Thu Hién, Nguyén Thi Bich Lién,

Cbong ty cb phin cdng nghé sinh hoc.

Vii Thi Minh Piic,

Pai Hoc Qubc Gia Ha Ngi.
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