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W B HRTHFEEEMH CBSS91.75 HI DSM2404 FE 2L A BBPRBAEFRERR
oL, FEEL CBSS91.75 NN EGET T 20L M USSR AR B, HREY, AR L
A3 ANE, BB AEETS, BEERN pH EADRRAIFFE TR L, X—HB
AN, R RERRS 4, SR ol R TR AR ERRAR> & NIFE,
E—PBPRERRNTE SARE KT ESSNET, RERBRS LR ERSR, pH A
FRE, AR BERY, Wk CBSS91.75 A RFRBMEIKT DSM2404, KRG R,

 HMERERMNTRY6.9¢/L, TEEN 5.4¢/L. CBS591.75 BifF7E 201 HBHI4 B
BEY, ER I1M4L SRR PERREEE Y 8.0¢/L, BT 2L ABENER, K54 EHE
KR T IRKEMEE,

X RERR UTFEER EYFED

BRI ERR Ak HEESHRREETR(E ). EERK{EREYT
FERRY - FEYERY. SEFLSHERRLSEYARE BERRS FTHAIFELAM
WA X ERERT T EiIFSSNM R, M, £— SR T FHEA  KEER
BT U SHTA SRR TS Ffroo, BT XeuF, BERREABRTRAT
¥ 25 2 5 (Drug delivery system) 2 AE M E 4 254 (Pro-drug) ',

B REMTLLES SR AN T ES R, BNy EREN TP, #E
2SR ATLLBE] 3 PR, B o By 3 REEL A KA HART I EMRERY
WA pH—F, et £YaimaMa FRER, & 200~ 760kDal*!, T
2SR ERESS TE—RET 7kDS, 54, £ ERFEWREHEARE, R
&R, ERZR TR ER.

H-(0O-(CH,COOH)-C0},-OH (o)
H-(0-CH{COOH)-CH,;-C0D},-OH ®
H-(0O-CH{ CH,CO0H)-CO-),-(O-CH(COOH}-CH,-C0),,-OH (7

E1 3FETMRERR
Fig-1 Three types of polymalic acids
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Shimada % A B IR B B ( Penicillium cyclopium ) 147 B B — iR # A 4 F4b
B ZYRENNEOBY S, HETEERERRS, 25, EERRERA
Physarum polycephalum  Aureobasidum sp. F4 8 ML #T T L™, BHAT
Bk, HREY S AEERBRHMAEMES, A BBGEFRES. EEAHZHEEY
FAERRE S ORISR T Uk A B E R B D), & fETE 21 fl 200
REEPEFRERRNABER,

1 HHE5F*=*

1.1 WHFIEERG

355 BB (Aureobasidium pullulans ) CBSS91.75 #1 DSM2404 4 5 3 B #f 25 0 &
R, 3R A PDA(Difco, USA), #I8E pH 4 4.5, B3R B b 25T,
1.2 ABMENERRWENIES _

REEFE RN B W Nagata B AW MAI TR, 4 50 F B4, BRENGE
pH(KEE) N 45, :

2L REERAEITRER BAF W 25C, S THE N 800~ 900r/min, HSE 1.0
~1.5L/min, 20L REEMENIZIT R MR BEEH 25C, MBEHEE H 400/ min, ESE
4.0L/min, ERAEFEERZELERBFHEFAIFH T, BEFREEHEGOm HEE=
AMPER 100m] HEERE), 855% 3d BFH-F, L 1% HEEFEARE. 21 ZR#EG
HIA 1000ml 3553, 20L R FI0A 151 3FHE,
1.3 HRRE
1.3.1 EBEYEREMMNE. RBRSLHELC(15000r/min X 3min) 5B LER, ITASERY
1mol/L $i#&, 90C /KRB R A L-FREEMAN &0 5 W E 2 BB K BIGEHER
M, —EZZMAIABRITRERERARE. KBNARNPERMSE—RTH
it 0.02¢/L.
1.3.2 HEEEKENNE. RREPBARWEERERA HPLC BIF, HPLC HiEF 4
R KR 65T, Wi Bk 0.6mL/min, 0.005mol/ L 58 R VEBIWE .
1.3.3 AMTEMNZE. B SmlL KEEW, & 45um BEBA ST EE, 100C FREEE.
1.3.4 EBZHME: 1ml KB 3000r/ min &L 2Zmin, B ¥ 0. Smi 3F A SER
ZB%, RS, B4 (1300r/ min X Smin), RERBR A LB, A 0.5ml KIFREUTIEY, BB
&% 2ml. 0. 1mol/L ZEEWBR P E (pH4.5) B iXE P, A 70ul ER W HEF WL &
ZRHBAWENATIN25.5 M 4.5:/ml), 37CKBEHE HPLC U S HEE S &, H
[ i A B B 22 47 M & (Sigma, USAYHZ B Y.
1.3.5 REUETBRUTRMAELFAGIH. SAUTEES THSHE@0%)FIFER
BHEHRGS 8%)RELELNEERRS THARE, T XL BTRTEYR
EEID T A Ry iE 3=

ERFURMABRTRREEF (%) = (EYUES TIRE X EYH~R) - (HEEL TaRE~
WHEHER) < 100%
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2 # R

2.1 2L RS FEE R ENTER

BBk CBSS91.75 1 DSM2404 RBESL N 2. WEWLE, “HERBT R AT
L BB LS N 3 AR, ERIE N R — B HEE, CBS591.75 £ 72h A
DSM2404 % 48h B, REFHRA MK, XX ERFREEREB >4, LA BN pH EAF
BMFFHE TR, /5, CBS591.75 # 72 ~ 168h #1 DSM2404 7 48 ~ 96h [6], 40 A 4k 5%
EK,pHER TR, AEATRYRMRERAHAD, ERE T EE, BERRK
EESFE, pH BT RE. BoHWERR, EFRREH A B, CBS591.75 = H#
BY¥REN 6.9¢/L, METMEH R 50% (005 % BF 98¢/L, &K H 48¢/L), T W R AN ™
# 13g/L, 7E3% 9% 168h iR BH pH BT 3.0, T DSM2404 7£ 96h B pH EME 2.8, #
T, DSM2404 FAEMRERRER S, REAFENY 5.4¢/L, AR HERL, 2%
REPREBEF B (RGP 99/ L, RIKHEE 27¢/L) . ¥R, DSM2404 ZEES B P T
MY M 82, RS RN LKEN 15.1g/L, T CBSS9L.75 BT EZH RN
2.3g/L. H5h, EBEAARBLE S, Btk CBSSIL.75 R-ERA K, T DSM2404 ZE LB
90h EHHEFELERAR, EAMHER, XM TEABHHET,
2.3 FEERLENMERTECR
ARRE@E - 16

ML BETUES, @k 7 u CBS 59175
CBS591.7S RRE = R ¥ERMY
B 1 8 F DSM2404, 3 # & B &
BT B PR C R M 5 o
FIERMEN, B CBS591.75 &
B BPHAT EEZHRTEN .
RWSHEELER TARYES 24 48 72 96 1'53 144 168 192 216
HEMNE S%; BT S,
DSM2404 2R E X R aepy Rl {x F2 Wk CBS591.75 6 DSM2404 7F 21 A B EE - BB 00

7% il LM 2ZHI gui_)s Fig.2 PMA fermentation in 2L fermenters with strains of

Celf (1),
PMA(2), pH(2) /g

A . pulluians.
21% (& 3). E — ducted at 25°C, stirri ed
xperiments were conducted at , stirring spe
3 2
2 oL ﬁgﬁ*xﬁ*naﬁﬁ of 800-900r/min and aeration of 1.0-1.5 L/min.
231t

S FRRE R LN RD, EEER CBSS91.75 B HkT TR AMMEN R
BiR%, UENSE RSN HRERENSE, 200 ABETRERR ARG
BEMEBEOHESRRE 4. AE 4 PALUET, 20L RBEFHABRERS 2L &8
Mo A, REEHTT 144h, RERRRI5 8.0g/L, BT 2L ABEH~ R, X
AHERAT 20L AR T EBESSF L BTWEE, FTERH T HENYHES
RRAF . R R F S B2k T WEER RSV BE, RS R RAEL.
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REARENRENEFRL, HRE
TR BRI R KT R — KA
HERUL, BEWHIE, RESHEE
PRI HERERR, Holler FATFS
Physarum polycephalum R, WER
REETYHYRAMREAD, X
DNA XA NEWHERY, Tt Ae-
reobasidium pullulans FFRFTH, BFE
EMNFETERESC, BEWY

I 8 % # 13 %
CBS 591. 7%’ DSM 2404
5%
12%

'.l
i N T
At | S
.
.
¥ 3

a23%

B3 WEWRETE PSR R

Fig.3

Carbon flow during PMA fermentation by
strains of A. pullulans :

Data derived from the experiments dia-
grammed in Fig.2.

A.PMA ; B.pullulan; C.Cells,CO; etc.

ke, R R M & RAR S R oh i
AWML,
1 H, RETLGER LN REY
- B A IR, ESRE P H
37w REARTHRRBMANETRRET
IS LR AARERRY, WH
810 CBS591.75 E MBERM M B AHK T
<5 ¢ DSM2404, F L= R, Tl 5L R B 1 8
5 4 LRSS, R BRAK,E
2 , HTFRERMGIBRE. N 2L AR
TR w7z 10 14 HOKE 20 RMERREY, RERAR
o B RA R, N SRR
T —— BORRAEF T LM R RET AR
Fig.4 PMA fermentation in 20L fermenter with A. TR,
Eermenacion was performed a0 25C siing. B W AHGFRA B A2 T M
speed of 400r/min and aeration of 4.0 HE BYEFRHE AT (BMBF) Y X
L/min. 3, S LB
$ % X ®
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Production of Polymalic Acid by Aureobasidium pullulans
CBS591.75 and DSM2404 in 2L and 20L Fermenters

Liu Shuangjiang
{ Instituze of Microbiology, Academia Sinica, Beijing 100080)
Alexander Steinbuchel
( Instituze of Microbiology, University of Muenster , Muenster D-48149, Correnstrasse 3, Germany)

Absﬁ‘act Polymalic acid(PMA), a polyester formed from condensation of L-malic acids, was pro-
duced by Aureobasidium pulludans CBSS91.75 and DSM 2404 in 2L and 20L fermenters. Results
from the 2L fermentation with the above two strains showed that three stages could be recognized
(by examination of the cell growth, PMA production and pH changes of the medium) during the
whole fermentation with the following features: The first stage started right after inoculatfon._ and
cells grew slowly with no production of PMA. A characteristic event is that the pH of the medium
came up to a highest point and be ready to go down. The second stage followed the first stage, PMA
production increased sharply, almost linear to the cell growth, and pH also dropped quickly. This is a
stage which PMA was produced proportional to cell growth. Fermentation was stopped when PMA
production rate slowed down and pH became almost stable. Although fermentation process of CBS
561.75 and DSM 2404 was similar to each other, there were a few differences, CBS 591.75 exhibit-
ed better PMA productivity than DSM 2404 did. The final PMA concentration in the medium
reached 6.9 and 5.4 g/L for CBS $91.75 and DSM 2404 respectively. DSM2404 was easy to pro-
duce melanin, which was harmful to isolation and purification of PMA from the medium. Fermenta-
tion in 20L fermenter with CBS 591.75 was conducted and showed better PMA production, 8.0g/1.
after 144h fermentation . This result will definitely stimulated further magnification of the PMA fer-

mentation.
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