H30 % 48 WO b % Vol. 30, No. 8
2011 4% 8 H ENVIRONMENTAL CHEMISTRY August 2011

KRAE RS ) R M R A R B A R AR

iﬂ-ﬂ_l’z %il)%l,Z** i‘}l?}%‘—l’z

(1. FEEEERE A T 2B, 7, 2661005 2. FEMEERFIREL A IS S TR A H MEMLRE, HH, 266100)

B B AR SRR, HEE TR ( Candida bombicola) ATCC 22214 LI % FE AN BR AU A ik
U R — U IR A T U AMRE S 37 07 2CHEA T K e ) 26 MU (9 1o e, 500 8 0GR €3/ v 53 25 A
(B A 5 1 B AR A 284, B AP TS T R R SRR PR . 45 SRR B, — YRR 3R P I
AR I T TED 120 h BB IR 7 S A, 0K 45 g - LT MR RN 3R O 2, 196 h P 7 AR 0k )
101g-L~" Fr=HEAg 1 7 Fb S WESEIBUR A &7 17523\ s R -/ ot T 10 1A T 7 I R R A A ) R 0 4
B, Her, PR B I I] 45 46 min [ 17-L-[ (27-0-8-D-NH I 3 26 4 e -B-D- Mk i 4 2 2% ) -0- ] -+ /M iR -1, 47
WHR-6",6" — ZERBR AR B I 1] 48. 35 min f{)17-L-[ (2'-0-8-D- kI 4 Al 2 -B-D- Mk i 4 A ) -0- 1 -+ /\ bt
We-1",4"-AHE-6",6" — LR HR LB , 70 33k 27. 38% Fl 21. 53% . A% AR A TG 1700 AT R A 1Ay 2 T A
FUILRES) I TR AR BEAAR, 36,5 mg- L™

REER MWENG, ABE, S RGRRH Q- A i AT R B, Rmsk s, FLATERE.

PERF TS PR G E I — € A B AR B R SRR SR 254 T — IR Q= 4, AR
AT FLAE I R B AR R 5K ) S R B R RE, T L B R R R 5 T
HEIRESR O EREE AP SRR R, FUh A B2 R A R L JEURE 220K B R AR AR AN
XS IRBER TG Y. HATE e lITR (PR 25 2 hh Al PRBE AR 3 S5 U o B AL~ 5 R W T
PRI > MUREAR 2 B RGO TR 2 (A RV V0], O AR G K SR MR 13 49 A T K E B
B PO TN S A G0 R I , — 53 VA TR BRI 1 R I Ay — S R 2 190 A 00 % o 5
i R o S| DN (W DR P 25 S O € S 1 o NI = I E W B 7 B 8 N el = 8 SR 0 DA E i TR = o ]
BRI A A 2 T A0 )32 I P P R 3R A A

B, A (B 7 LA 32 B 4 o 7 VR IR IR 119 A4 7 JEUR} B4R 180 7= 36 Tl W7 W, MR 22 e
B} ( Candida bombicola) REME L Z KPR PR 40 e YA ML S AR i 248 A 1 36 1 37 1k
L R A LI AR 5 5 S S SRR Al A IR S L UK VA Rl K
P RTR IS A DR U R I B R I, PT A S P S B . TR AN [, P 380 0 MR G 25 2
WL PR 2 A RPE RE nT BEANIRD, DI, TRABIE ST ) LA S R 5 S A 0 2 T 1 P 79 194 e A DA S
JIr 7= TG AR TR A5 A AR RE , X At ik A= W e TS A T B A T

ASBIF T A HE I SR L5, LA A6 AR 3k R S XURR UL, 73 531 >R FH — U5 37 A A AR 8 7 O
G BEE T IRZBERER (C. bombicola ) P KUMHING A A WS i , P w8 SO 3/ FL B 25 RAT I [R] 3%
W AH 2 1 - BRI 4548 , w020 W5 1 2 2R B P

1 SR Es

L1 RS

1100 2R AR 3/ G1969 A T RIS 55 & A 1IN (1] i 3% 15 14X ( HPLC/ESI-TOF/MS ) S B Ay —H 4
B3 (DAD) A & ( £ [ Agilent 22 7]) \JZ-200A [ 3l At i 7K I3 AL CREERG BB WA BRA 7)) (@ de
(3.4 cm x40 em, L 7r 75 14000, K[E ) | LM (il Merck 20 7)) (Milli-Q #2lK ( A ) ittt 80

2010 4 10 A 10 HIYiEs.
# INZRAE B ARRH# R4 T0 H (Y2008 B28 ) 5 Hh [ VgV K 2 5 v A0 Y PR PR IR 55 PR W] B35 H (2006004 ) B ).
w x JHIIER A, HLi%:0532-66781815 ; E-mail ; liangsk@ ouc. edu. cn



8 4 KPPV MREING AL 2 T T8 PR ) S5 AR R AR B PR A T 4R 1475

(RER AT ) FeE i (R I A BRAR]) 2R & BER (R PRIR R A FRA
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AR PR CBRAEI 2 IR ,40 C R IUEZE IR LA DL, FrE1S S IR ) & 1
1.4 FRMEARA SRR Ai1L
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IS 6] A4 22 A, LA SR L PR A I pH A 5 8 A sh A5 A2 1. A5 172 h (¥ R RIS 18] P, B 2 2 i AR
RHCT R R E SRR PR AR A < ST Lt £, b, 0—72 h S SR BN KM, SRR R AR E AR IR,
144 h i ATETI, TR TT 46 A V. BEA W40 M 0 2R 1, R B pH B il 6. 0 ZE 4 B0 T K3
4.0 ZeAy, 35 A AR A R AR R R v = A 0% MBI 7 R BE A B 1 240 M A i 0 8 D g
K72 h B PRE I R F] 40 g« L7 A Ay, ARG AR K, TERR e AR K I TR S 9 120 b B 3 3 e e (i
45 g L7 A ik FRWIHIBOBR IR ) dreCE T e Fo e AR R rh S 399 TSR FH 23 HEAM R S SR, 5 5% 196 h
JEWENE P 3AH 101 gL' A — YIRS FR 48 18 1 1. 2 4%, 30 5 Kim 28 " (9 B0 45 SR A — 20, i
AT ] 26 W AR D XU JRAE 30 °C I A FH TRk ATCC 22214 e il 25 MM N, e BRI 7 5 15 T 40
PR E AR A A4 5 00K 3 e vy



1476 52N b 1k =S 30 &

50 —m— MERENE —e— A —~—pHME 20 465
r P S ] 118 b
40 " - Jis H6.0
=~ r o \ qu4 =2 -55
= 30+ ] = >
e 0_ . 112 R
= ool 710 w750 m
g R 1 =z
=2 0 v 46 #H 45 =
L 14 |
r \\v—v P —4.0
ok ]
R RN U N U S SR SR W AU d35

0 20 40 60 80 100 120 140 160 180
RS R] /h

1 ATCC 22214 ik YOI Rl s

Fig.1 Dynamic curve of the ATCC 22214 strain fermentation
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Table 1 Comparison of sophorolipid yield by Erlenmeyer flask

k7S {3li Figrmf(a)/h Bt/ (g-L7") Z:7% 3R
Candida Bombicola ATCC 22214 A R 120 45 BT
Wickerhamiella domercgiae Y, A SR 150 41 [12]
Candida sp NRRL Y-27208 AR R 96 20 [13]
Candida Stellata NRRL Y-1446 AR IR 96 12 [13]
Candida Riodocensis NRRL Y-27859 B R 96 8 [13]
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Fig.2 Total ion liquid chromatogram of sophorolipids
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m/z 467. 30435 [ M + H™ 0% o— ORI R L 1 A K120, LR 3R, £/ B3 B[]



8 4 KPPV MREING AL 2 T T8 PR ) S5 AR R AR B PR A T 4R 1477

 45.46 min (9273 — ZBEEEIBUCH A B B AREIR , RV 17-L-[ (27-0-B-D-NH Wi 4 25 41 25-B-D- Mt I 7
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Table 2 Structure and relative abundance of the sophorolipid homologues produced by the ATCC 22214 strain
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Fig.3 Mass spectra of the peak with Fig.4 Mass spectra of the peak with
retention time of 45.46 min retention time of 39. 94 min
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Fig.5 Surface tension of sophorolipid solutions
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Table 3 Emulsification activities and HLB values of the surfactant solutions

R H T PR R L™ ity i 80 RN K R Jot HbEH
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STRUCTURE CHARACTERIZATION AND PHYSI-CHEMICAL
PROPERTIES OF SOPHOROLIPID BIOSURFACTANTS

SONG Dandan'” LIANG Shengkang'” WANG Jiangtao'’

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao, 266100, China;
2. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Qingdao, 266100, China)

ABSTRACT

The process of sophorolipids biosynthesis by yeast Candida bombicola ATCC 22214 from the mixture of
glucose and oleic acid was evaluated by batch fermentation and fed-batch fermentation in the shake Erlenmeyer
flask. The chemical composition of the sophorolipids mixture was identified by high performance liquid
chromatography ( HPLC) method combined with positive ion electrospray-time of flicht-mass spectrometry
(ESI-TOF/MS). The yield of the biosurfactant reached its maximu of 45 g+L~" in the middle of the steady
phase of the strain growth (i.e. 120 h) in batch culture, and it reached 101 g-L ™" in fed-batch culture. The
biosurfactant mixture contained seven homologues of acetylated lactonic and acid sophorolipids with saturated
and unsaturated C18 fatty acid moieties. The content of two major components, 17-L-[ (2'-0-8-D-
glucopyranosyl-B-D-glucopyranosyl ) -oxy- | -octadecenoic acid -1",4"-lactone-6",6"-diactate and 17-L- [ (2'-0-
B-D-glucopyranosyl-B8-D-glucopyranosyl ) -oxy- | -octadecanoic acid -1",4"-lactone- 6',6"- diactate was 27. 38%
and 21.53% , respectively. The sophorolipid biosurfactant exhibited high surface-activity and good
emulsification capacity and a low critical micelle concentration of 36.5 mg-L™".

Keywords : sophorolipid, fermentation, high performance liquid chromatography-electrospray ionization-

time of flight-mass spectrometry, surface tension, emulsification activities.



