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Fermentative production of liamocin
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Abstract: Liamocin, a kind of polyol lipid produced by some strains of Aureobasidium pullulans
during fermentation, has been proved to have anticancer activity, antibacterial activity and can
function as biosurfactant. The research screened out a high-producing strain of liamocin,
conducted a preliminary study on media and culture conditions for liamocin production, and

developed a simple method for determining the amount of liamocin by filter paper. The results
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showed that glucose, sucrose and xylose were efficient carbon sources, and yeast extract,
NaNQ, and corn steep liquor were efficient nitrogen sources for liamocin production. During the
fermentation, pH value of the media changed greatly, with the initial pH of media ranged from
4 to 8, liamocin could be efficiently produced. Moreover, the filling volume of the media
affected the production of liamocin greatly. This study has paved a foundation for further
fermentation optimization of liamocin fermentation conditions.
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2R AR (Aureobasidium pullulans) |32 T3 & 22 Z 8 (pullulan)™* 1 3 J R (poly malic
acid) " A=, 1993 4 H AR [ Nagata 550 PR 5T H 25 0 40 85 & IF 7= 3R S0 SRR IF , & 390k 4 T ok 7T 0
— P B HK B 2 0BT o ) BT A Lk IS A 8 SR Y IS PRI OBR B Cheavy oil) S SR 1
liamocin, £ 44 43 H7 i 713 1% 22 0 B I Sk 34 5k DA Sy H G e sl By v AP e, 2 9 oA 3, 5- R BR 5E R 1 = R AR
PUBCARE . B EL IR B % £ o0 BE s A HUmoR - Pt RS A A R A T
FHHG R . H AT 2F R R W™ liamocin B BIF5E MIRIER 25, & A7 WF 90 32 2248 o AR 45 40 55 7 A= 3% 1
SESE T T RSB AE® D . Price 28BS T K [R)HE AN 22 50 BEAE SRy ik 5 X 1Y 2 J A5 B PR PR
NRRIL50380 j** liamocin Y52 Wil , 45 5 3¢ B 40,45 1) 2 W% | REARE L AOWE L R0 S5 78 N 09 2 B #F f LA™ liamocin,
L DU () 7= B o A AN [ B U B 5 liamocin (9 S5 /A7 BTN [A) L2450 2 5 Zo0REAfy ¢, 5 B
KRR, Leathers S5 X HY 25 R ARG LA e A2 AR TMH L T oK 2T 4k /N2 A5 FF /K gt 4 55 4= 900 5t % 18 7= liamocin
HEAT TR S5 SRR L e AR SRMEFN /N ZE A5 FT /K A 0 vl LA A= 7 liamocin, DL b 32 282 56 T B 5 04 BF
9% o T & 1% S i BV  pH B A A5 X liamocin (5200 i Bk = R 09BFSY . AR R 20 76 64T B3 R
2 4 TEEAIT 5 (8 BN A3 3 5 1) — PR liamocin (1 AR O B8 i L A I 7= a0 A B S5 PR AT T WI AL BESR

1 #H5RFE

1.1 &

2F A (Aureobasidium pullulans) (4525 % 0 BEORAF ) o T 4% 254 %6 Bl Bht B 35 752 3 (PDAD) 7K A
RUEORAE B 2 A A4 1K
1.2 #EHE
12,1 #Aamszit

LR A A E BUIR B 95 5 (PDAD - S48 38 200 g, #i 45 H% 20 g,7K 1 000 mL, Bfig 15~20 g.pH {H H K.
1.2.2 #F3iAk

HAERE S0 g, EAM 1 o BRI 1 g, KH,PO, 0.5 g,MgSO, » 7TH,0 0.4 g,NaCl 1 g,7K 1 000 mL,
1.2.3 BAMABEZRL

%R 50 g, BEANE 0.6 g BFREEEY 0.6 ¢, KH,PO, 0.4 g,MgSO, » 7TH,0 0.4 g,NaCl 1 g, /K
1000 mL, JCrfr 78 $EAT R U8 06 Ak e o At B A3 35 AN A8 o i BT S vk B 50 g/ L (AR TRl e U5 5 78 #E 47 S0 U8 A
fRBsE oAt B A3 S AN AE f BT RV B 1 g/ L B AS ) U8
1.3 BFFE
1.3.1 #@ri

PR R T PDA B3R, 28 CRr AP AR 2 d & 1.
1.3.2 #FRH&

250 mL ZAABE A 50 mL B FRIE B2 A PIERRS F2 4 p0 A B A T 28 °C L1180 r/min FEIRKEFE 2 d.
1.3.3 HAMA B A&

250 mL =B A 50 mL B3R EE L A 2 mL BRI A TR SR T 28 °C 180 r/min 4 K B
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AR & 0@ T RO PHS-30O) #E7005E .
1.5 liamocin Ul E /7%

liamocin {4 7 >R B 40T BUPR B3 . URARAE 60 CROMLAE h it T 2 E & R IGE AN E /153 W, . 1%
R T 45 R JS 2 R 1 ho il liamocin 37038 28 88 7 38 0 RC 38 o /N0 MK B )20 W22 12 180 iy L SR 5 I AL 2D
AR K R R PR S Pk liamocin, # B L4808 12 W W0/ N0 H B L Gk i B R 3 ~5 WL E R
WEVEVE A Ak o TS T4 B 8 4R sk B W R liamocin, /R 5 liamocin 58 @ W B IEAC 5 R EH & F
liamocin FYUEAL A & T 60 ‘CHYBLAR h it 3~4 h AR BB 2 W, , KB T liamocin JiT & ¥k B #1153 A =
K :liamocin JT &V FE (g/ 1) = (W, —W ) /3R R BEBAR B X1 000, Hor (W, — W) /820 v & 18 WA
R B 2 T+ R W H ) liamocin 344, 38R 1 L gy & & W3 L 1 000,

2 ZRE5iTie

2.1 liamocin Il A EWE L

liamocin {43 5 SCRk H 2R G ML F90 B BRSO, B T 235 RO T Y 35 2 366 ) 1 BB &% T A % A A v
1 liamocin, 55 F I KGRI B 25 liamocin H 87K L SR J5 2R FHE§% 26 & a0 T 1 0 BB A ML I R 25 B e
o KAy R FO A e i I TR A S O G G e A AL B R AT R B A B DU 22 o AR 4R liamocin
R AR TR ST T — A Sy 7 B DR 14 T i s R IE AR R R ERORR R vk L LR B A AR AN AR L1 5
2T AL IR B W (4 liamocin 47T % 1M B A o i R 43 6 11 R A9 liamocin W TG 6T 2 . [51 i, AH
X AT HLVES R B8 Bk 3% 07 6 0 8 I B S m A . 55 A 3% 5 ik R AR i T M2 0 5 19 3 & 22 K 1183 liamocin
TR DL T 25 O (0 45 T RT B 2 52 M de 4 ) N A 25 R, . L I R R [ TR R T
T REE AL liamocin IE B2 ATATHY . B 1 AL 2 430 Ry T 0 v R 4R I RS liamocin AR

B 1 &M liamocin fYARZ B2 JE4URERE liamocin AR
Fig. 1 Liamocin in the broth Fig. 2 Liamocin in the filter paper

2.2 liamocin % B & 4RI 4L
2.2.1 RE &R liamocin = & & % @

3 VA BT BEVR FE 50 g/ L (10 2 W L REARE AW 22 20 L SROWE 0 BT R AR S e U AT R R R B
H = liamocinfF M WL+ 1,

1R 1 AT 22 2F WA B 5 A I i Liamocin f) 7 o i e » ACHE | TR 18 25 1 VE Bk I T Bk W RE 4K
U4 7™ liamocin, P2 i 4 1E 2. 5~3.5 g/ L, T AR ME F BT R AF0E 1 7 52 W0 B AIK, P AN 386 7 liamocin, JA
R FERAG » IR 2 2P B IR liamocin 7 i & » [H 22 28 B 91 A & e 567 2E liamocin (9. ) %5 5 AN
FERE S T 22 2P W7 liamocin , (B J TS5 A 7™ 5 AN &1 o 43 B HE Dt IR A 8 R A & I 5 300 |l 3 e 5L ) e
Z ,liamocin $AE ky— B & HIBR U8 T 45 A . B A, AT SCIR 32 2500 FH 4 28 05 R RERES 1 P Sy e R B
OCLLEERE R 2. R 1 AT LUE I ARBEAE ik U5 A BB 98 B4 M 7 A= liamocing, B8R 22 2R 0H 19 77 & L3
e o {EL DS AN A 2 AN G B KRB AR P B g B BRG H ZF R A 5 7™ liamocin (9385 B L AT 34 H ) %5
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Bl RE W AN o
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Table 1 Liamocin production in the fermentation process with different carbon sources

ASTA R IR ) liamocin 778 /(g » L71)

BRI/ A g K % T o TR
1
2 R S S J— J— J—
5 B B B B - -
4
5 J — — — - -
6 J J - - - -
7 J N N N, — —
8 2.66+0.25 2.9940. 65 3.274+0.17 3.70+0. 43 1.59+0.47 0.45+0.03

W 7R WER AT UL liamocin 7 AR 3% — 7R /R JTC W HR AT WL liamocin = A=, 3% 2 W],
2.2.2 FRE & &% liamocin F Z 8 A

DU W T 50 g/L A A AT RE R WU 0 9L R RV JE R 2 IS lamocin 7R 605 W
1 g/Ilﬂ@@%%M%\ﬁﬁ@E%\iﬂﬁﬂﬁ\q: m%\%&l}%‘*ﬂﬁ@géﬁj{] Table 2 Effects of nitrogen sources on

RIRHEATFE R & B2 R 56 . H 7 liamocin {1 W35 2, liamocin production

FH R 2 AT 20, 7 B it 06 0 R0 A L T R 3R U L A R A AN K AR liamocin j7 it /(g « L")
W e L L Al g e . . - T BE 2 HUY) 3.0840.08
WAE AR, B R BE NS 48 4 1 7= A2 liamocin, 4 AE & A A6 — 53740, 16
W8 0 VE U5 ) T R A 77 2 liamocin,  ERE 32 BUY) 7% I8 40t 4k ok 2'91;0' 07

HABBE 5 5 73 FI T liamocin (948 7 . 28 141 ikt 76 6 F L (@ g
W SEERE Y —E MR . RIEX lamocin 77 & ) 5 W & 1 —
B 2 A AL 32 0 U6 4 1 B 0 LU v B C/N gl -
HEARFERBEMEH B R ARE AR R pH (SRS m =8, Wik, 5 FEA 0ZEXA
P51 5% i 1 E — 25 0F 5T
2.2.3 KA pH A liamocin /= & #) %

VRS B R SRR R pHL (A BN 4.5.6.7.8 HEAT BRI 3 WM pH (AR
W L WL SIS liamocin 7 it A1 B2V pH (8 25 5 Table 3 Effects of initial pH of media on

liamocin production

3 T TRIER I lamocin it/ REZ AT

% 3 AL RN I pH (E7E 4~8 S M liamocin pHE L) pHUE
R E AR R ALK W0t pH A 8 7 B 0 T 36 pH L 2TE07 502001
fi. XA RSB pEL (R 70 i 25 2 A 1 A o 5 2.520.05 3.2940.03
Wi Ay pH A AR LB Kb I pHL (0 50> % P BITEODE sz 0l
G B F A1) pH M) 34 200 16— PR I T BT Sere.0
8 3.05+0.02 3.72+0.08

T A 2wth pH (E X liamocin i 7= & 5 i A Kk, DX B8 R & %

TeAE L AT pHAE AT . pH {E XS liamocin 7t (1 52 W A7 3 43 A I e 35 52 i — D 0F 5%

2.2.4 ¥HRAEFH liamocin = F# % h R4 IR X lamocin 77 B 1 5 1
DL 250 mL = fiBe i HE A7 B 3, V2 75 Lo g A3 Table 4 Effects of the media filling volume

R 30,40.50.60 mL, KEELE R WK 4. thk 4 0 WL, BEH

on liamocin production

BrgE R /mL liamocin j7 & /(g « L")

K R 5L s i 1 0, liamocin 7 5 A5 B b 19 T [ 88 3, L 2% 30 3.99-40.58
Ao 7R g S 0T BE X liamocin #Y77 Az BA R B . {2 40 2.70+0. 08
T SR 1 6 X T2 ik s e A DL AT liamocin % 56 o0 2220 1

O 45 385+ BRI © M 205 00 A 3 3 ok K T 2 PR — 2 B 00 L9170 21
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AR T —FIEAC H B I %2 liamocin & 8 1) 7325, % 5 55 LU A BLIE 77 38 Bk A faf fd , o5&
A AT KB ET KAL AR S e . R AR B IS 158 8 T3 & liamocin & i) — 26 5L A
B < 2 R ARORE AR R R L R AR BT TT LUAT 8%0™ AE liamocing, 20U DA EE BE SR EUY L6 IR A L B OK R
U R R B SR A pH H AR B K R R R pH A By M A S0 A AT e i — 22 liamocin
PR B R LA X liamocin PR BRI AR K . X AFSE4E R A liamocin & BE S F Bk — k4R T 2=
% ABZWE IR A R S B A S B DR K v pHL R i A AR A 34 G 1 A T N Y AT SR A iR
) R I R W — 2P B IE
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