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MO PAU

T6i wu hda quy trinh 18n men Candida bombicola dé thu nhan
sophorolipid ttr mat ri dwong
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TONG QUAN TAI LIEU

cua loai ong nghé thubéc chi Bombus sp. b&i Spencer va

Torulopsis (Candida) bombicola dwoc phan lap tir mat
cs, 1970

{ Kha nang san xuat SLs - mét glycolipid ngoai bao. J

- )

Lén men glucose, sucrose va c6 kha nang dong héa voi
mot so loai dwong.

\_ _

[ Chung khéng c6 kha nang gay bénh cho ngwoi va déng J
vat.




CAU TRUC HOA HOC SOPHOROLIPID
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Dang lactone Dang acid

Cau truc lactonic va acidic ctia hén hop sophorolipid dwoc tao ra b&i
Candida bombicola
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LPNG DUNG CUA SOPHOROLIPID
=) Nwdce rira chén
=) Bot giat
=) DAu goi
==) Thu hoi cac hydrocarbon tir can ba va bun, loai bé kim
loai nang, tang kha nang thu hdi dau
=) CAc san pham cham soc da, duwdng thé
==) Khang lai mét sO loai nam: Phytophtora, Pythium, va mét
sO loai tao bién gay hai
=) Chong lai s suy gidm mién dich do virus gay ra
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NOI DUNG THU'C HIEN



NOI DUNG THU'C HIEN

‘ Toi wu don va da yéu to diéu kién 1én men SLs tir nam men Candida
bombicola tir nguén dau dra va mat ri dwong & quy mé phong thi nghiém va bang
phan mém Design Expert® 7.0

‘ Thu nhan SLs t mat ri dwdng & quy mo bioreactor 5 it

B Dinh tinh SLs (TLC va HPLC), x4c dinh thanh phan acid béo (GC)

‘ Khao sat mot s hoat tinh cla SLs:

- Kha nang hoat ddng bé mat (phwong phap vong Du Nouy)

- Kha nang nhi hoa

- Kha nang khang khuan (phwong phap khuéch tan trén dia, MIC)

Kha nang khang oxy héa (phwong phap DPPH)
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VAT LIEU

» Chuang giong: Candida bombicola ATCC 22214 (Pai hoc Inha, Han Quoc)

» Moi trwéng hoat hdéa giong: 3g malt extract; 10g glucose, 3g yeast
extract va 5g peptone

» Moi trwérng san xuat sophorolipid (g/l): 100 g glucose; 5 g yeast extract;
1 g KH,PO,; 0,5 g MgSO,; 0,1 g NaCl; 0,1g CacCl,; 0,7 g peptone va 100g
dau dira

» Hba chat: n-hexane, ethyl acetate, DPPH, ethanol, chloroform...

» Chuang thir hoat tinh khang khuan: E. coli, S. aureus, B. subtilis, P.

aeruginosa



SO PO THUC HIEN

NAam men Candida
bom%icola

Tang sinh va bao quan chung

N

Khao sat cac yéu té anh hwéng dén qua trinh sinh trwdng cia ndm
men: pH, th&i gian nudi, nhiét d6, dau dira, mat ri dwong

V7

Téi wu hoa qué trinh 1&én men

2

Lén men thu nhan SLs bang hé théng bioreactor 5 lit

Y

Dich |[én men

\

Ly tam

Dich néi

—

Té bao nAm men

Chiét v&i hexan

Sophorolipid tho

va ethylacetate

T —

Pinh tinh bing ky thuat
TLC

Xac dinh thanh phan acid béo bang ky

thuat GC

Khao sat mét sé hoat tinh
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PHUONG PHAP NGHIEN CUU

Anh hwéng cta cac yéu to déen lwong SLs

MOi trieong [E€n men

v

Bb sung gidng

v

Khao sat cac yéu td

v

v

Ngay Ién
men

Nhiét dé
|En men
|

pH MOi
trirong

Nong d6 mat ri
du?nq

— W .
Nong d6 dau
dwa

A 4

Lén men

v

Tach chiét, thu nhan

SLs
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Thu nhan sophorolipid sau lén men

y @
1 Dich sau khi Ién men
i ,6 f..j'

¥

Q Ly tam thu sinh khdi té bao

¥

ﬂ Dich ly tam va sinh khoi dwoc chiét voi:
= Hexane: loai dau thira.
» Ethylacetate: hoa tan SLs.

: , *

Co guay loai dung moi, thu nhan SLs
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Pinh tinh sophorolipid bang ky thuat sac ky I&p méng

=)

(TLC)

Pha dong:
chloroform:methanol
(80:10 v/v)
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Phat hién: Phun
H,SO, 40%, 100°C
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Xac dinh thanh phan SLs bang ky thuat HPLC

— - Pha tinh: c6t C18, kich thwéce 4,6 x

<Colms 150 mm, 5 pm.

- Pha déng: Methanol/H,O
Pau do: UV 210 nm

pe - TOC A0 dong: Iml/phat

U\ -210nm

oo
1

Nhiét d6: 25+ 2°C
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Phan tich thanh phan acid béo clia SLs bang ky
thuat sac ky khi (GC)

> GUri mau SLs tai Trung tam dich vu phan tich thi
nghiém TP.HCM (DPia chi: 02 Nguyén Van Thu,
Phuwong DaKao, Quan 1, TP.HCM).
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Khao sat kha nang khang khuan

= C4ac chung: S. aureus, B. subtilis, E. coli, P. aeruginosa
= Mau SLs hoa trong DMSO 10% dat nong dé 20 mg/ml
= Poi chirng (-): DMSO 10%

O A0 U & 37°C, 24 Do vong
© » gior » khang khuan

O
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Xac dinh nong dd trc ché toi thiéu bang
phwong phap MIC

Dich vi khuan> do ODgyo,,
B6 sung dich SLs & cac U 37°C, 24 gi& DPo ODgyonm
nong do
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Khao séat hoat tinh chong oxy héa bang phwong phap DPPH

oL O L, O
DPPH °‘"‘©’"°‘ o ”\Eé’”“‘ o

NO,

1,1-Diphenyl-2-picrylhydrazyl ,opn

17 nm

U37°C
30 phat

Dich sophorolipid pha
loang nhiéu néng dé

0D miu

% Chi")ng oxy hoa = (1—- 0D d3i chitrng

) x 100

20



VAT LIEU VA PHUONG PHAP

Khao sat hoat tinh nhii héa cua SLs

D.Cai

Chi Sé nhii hda (%) (E24) — Chiéu cao cua lop nhii twong tao thanh % 100

Tong chiéu cao cia dung dich
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VAT LIEU VA PHUONG PHAP

Khao sat sirc cang bé mat cua SLs

» S dung phwong phap vong Du Nouy, dwoc hé tro tié
n hanh bé&i PTN cac hop chat c6 hoat tinh sinh hoc, B

ai hoc Inha, Han Qubc.
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VAT LIEU VA PHUONG PHAP

Thw nghiém Ién men & quy mo bioreactor 5 lit

Thu sinh khoi

M6i trwéng et | = Tach chiét thu
|én men nhan SLs
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TOI VU bON YEU TO

Nhiét do

Ham lwong dau dira

Ham lwvong mat ri dwdng
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1.2

o
o

0.6

Ham lwgng SLs (g/100 ml)

0.2 -

Anh hwéng caa pH dén lwong SLs

o
S
!
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1.2

o
(o]

Ham lrgng SLs (g/100 ml)
o o
~ o

0.2

3 5 7 10

Anh hwéng cua thei gian 1én men dén lwong SLs

Thoi gian (ngay)
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Anh hwéng cta nhiét dé 1én men dén lwong SLs

I I
20 25 30 35

Nhiét dé (°C)

1.2

[Eny
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o
o
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o
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o

28



Anh hwéng cia ham lwong dau dira dén lwong SLs

1.2

[EEN

o
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Ham lwgng dau dira (%)
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Anh hwéng cia ham lwong mat ri dwong dén lwong SLs

1.2

5 10 15 20

Ham lwgng mit ri duong (%)

[EEN

o
o

Ham lwgng SLs (g/100 ml)
o
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o
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o
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o
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13333

KET QUA THU NHAN

Nhiét d6 25°C

pPH=6

Thoi gian Ién men 7 ngay
Ham lwvong mat ri dwdng 10%

Ham lwong dau dira 10%
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Két qua toi wu hoa cac diéu kién 1én men thu nhan SLs

Sang loc cac yéu to
cO y nghia theo thiét
ké Plackett — Burman.

s

T6i wu hoa moi

trwdng nudi cay bang
full factorial design.

-
———
——
I

e




Sang loc cac yéu to cé y nghia theo thiét ké Plackett — Burman

Mirc d9 anh hwéng dén ning

suat SLs

Thap (-1) Cao (+1) Anh huong Prob>F

g/100m| X, 4 7 0,061
g/100m| X, 20 30 0,044 0,227
Thot o
e g/100ml X, 3 10 0,002
NUoOl
Mat ri duwong g/100ml X, 5 15 0,016

goom %, : 1 000z 0961

Két qua cac bien trong ma tran Plackett - Burman
33




Két qua ma tran thiet ke thi nghiém Plackett — Burman

Nghiém thure Thuc nghiém M0 hinh

Xl XZ X3 X4 X5
‘1 1 1 1 1 0,64 0,62
-1 +1 +1 -1 il 0,67 0,59
+1 | +1 +1 -1 0,75 0,73
+1 +1 -1 +1 +1 0,57 0,61
— +1 +1 HL -1 +1 0,65 0,67
1 9 | H 1 0,65 0,70
_ -1 -1 +1 +1 +1 0,62 0,65
— Sl Sl Sl +1 +1 0,54 0,49
+1 -1 -1 1 +1 0,42 0,46
-1 -1 1 1 1 0,37 0,38
0 0 0 0 0 1,03 1,03




Toi wu héa m6i tru’c‘yng nu6i cay bang full factorial design

Nghiém thirc - Lwong SLs tho (g/100 ml) Du doan (g/100 ml)

i 5 4 0,35 0,35
7 8 4 0,58 0,575
5 12 4 0,4 0,435
7 12 4 0,6 0,63
5 8 6 0,87 0,865
6 7 8 6 1,13 1,13
5 6 0,75 0,75
-—————
9 5 4 0,35 0,35
7 8 4 0,57 0,575
5 12 4 0,47 0,435
7 12 4 0,66 0,63
5 8 6 0,86 0,865
7 8 6 1,12 1,13
5 12 6 0,75 0,75
7 12 6 1,12 1,13
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Thu lweng SLs st dung mat ri dwo'ng & quy mo bioreactor
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Thoi gian khio sat (gio)
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Két qua dinh tinh va xac dinh thanh phan caa SLs

Pinh tinh bang ky thuat
TLC va HPLC

Phan tich thanh phan acid
béo bang ky thuat GC
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Két qua dinh tinh SLs th6 bang ky thuat sac ky I1&p méng
(TLC)
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Két qua dinh tinh SLs tho bang ky thuat HPLC

LT

—a

3o
- R S—
i |

i
., I1|L’I

0.504

0.454

0.404

0.354

0.304

0.25-
e

0.204

0154

0.104

0.05

0.004

Minutes
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Keét qua phan tich thanh phan acid béo ctia SLs tho bang ky thuat
sic ky khi (GC)

Don vi % i g b
049
688
5,99
. larcadd(©20) 485
004
 WyrtcaidCL40) 18,96
301
354
5,45
0,09
004
0,07
40



Két qua khao sat mét so hoat tinh ctia SLs

w + Kha nang hoat dong bé mét clia SLs thd

* Kha nang nhi héa cua SLs thé

v

- Phwong phap khuéch tan trén dia thach

+ X4c dinh ndng dd tc ché téi thiéu (MIC)
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Két qua vé kha nang hoat déng bé méat cta SLs tho

St dung phwong phap vong Du Nouy
dwoc thwe hién boi phong thi nghiém
cac hop chat co hoat tinh sinh hoc, Pai
hoc Inha.

SLs lam giam swrc cang bé mat cla
nuwoc tw 72 mN/m xudng con 40 mN/m
v&i nong dé SLs tr 1 — 20 mg/ml.
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Két qua khao sat kha nang nhii héa cia hén hop SLs tho

Co chat dwoc khao sat Chi so nhii héa (E,,) (%)

Hexan 62,5 + 0,89
Dau DO 59,23 + 0,51
Dau hat cai dau 65,18 + 0,89

Dau dau nanh 69,64 + 0,90

(1) Dau hat cai dau; (2) Dau DO (0,05% S);
(3) Dau dau nanh; (4) Hexan;
(5) Poi chirng am: nwéc cat

0,0+0,0
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Két qua khao sat kha nang khang khuan cua SLs thé trén dia thach

STT Ching vi khuan Pwong kinh vong khang khuan (mm)

Pseudomonas aeruginosa 14,7 + 0,57
Staphylococcus aureus 13,0

Bacillus subtilis 12,3 + 0,57

Escherichia coli 11,7 + 0,57

L4



Két qua khao sat kha nang khang khuan cua SLs thé bang phwong
phap MIC

STT Chung vi khuan Nong dé e ché téi thiéu (mg/ml)

Staphylococcus aureus 4,5
Bacillus subtilis 5
Escherichia coli 10

Pseudomonas aeruginosa 10
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% Scavenging activity

90

Két qua ve kha nang khang oxy héa cta SLs thd

80 ~

70 A

60 -

50 ~

40 -

30 -+

20 -

10

R2 =0.9968
1ICs, = 0.2768 mg/ml

N

R e ™ 5 ) I A ) # =
> T T N ¢ N "\\ &
NN N, NN NN

Concentration (mg/mil)
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(1) P6i chirng am; (I1) Péi chirng dwong;
Nong doé SLs thé: () 2,5 mg/ml; (IV) 1,25
mg/ml; (V) 0,625 mg/ml;

(V1) 0,3125 mg/ml ; (VII) 0,15625 mg/ml;
(Vi) 0,078125 mg/ml.
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Diéu kién 1&én men t6i wu 7 ngay, pH=6, mat ri dwong la
12% (wlv). Lwong SLs cao nhat khi len men voi hé
thong bioreactor 5 lit [a 40 g/l.

SLs thd thu dwoc co sw hién dién ctiia chuan 17, 47 -
Sophorolactone 6°, 6" — diacetate.

Thanh phan acid béo trong SLs thd chiém ty 1& cha yéu
la cac acid béo co6 mach carbon C12 va C14.
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KET LUAN

Uc ché sw phat trién ca S. aureus (4,5 mg/ml), B. subtilis (5
mg/ml), E. coli va P. aeruginosa (10 mg/ml).

SLs tho co hoat tinh chong oxy héa voi IC;, dwoc xac dinh la
0,2768 mg/ml, c6 kha nang tao nhi vd&i cac Ioal dau va hexan.

SLs lam giam sirc cang bé mat cia nwdce tir 72 mN/m xudng 40
mMN/m & nong d6 20 mg/ml.
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KHUYEN NGH]

Nghién clru cac co chat
khac thay thé ngudn cung
cap carbon khac ngoai mat
r dwong de tim ra nguon

Tinh sach va xac dinh cau
truc cua cac SLs thu nhan

phé phu pham ré tién khac tir hén horp.

mang lai hiéu qua cao trong
viéc lam tang san lwong cua
SLs thu duorc.
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