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ABSTRACT

In exopolysaccharide fermentation by Aureobasidium pullulans, the effects of culture conditions (concentra-

tions of nitrogen, potassium phosphate, dissolved oxygen, and initial pH) on the production of exopolysacchar-

ide and the appearance of melanin pigment were investigated, The results are as follows.

(1) The specific growth rate and the specific production rate of exopolysaccharide were inhibited by substrate

when the carbon source(sucrose) concentration higher than 50¢ / ¢ and the cell growth increased with

increases of nitrogen source(yeast extract) but exopolysaccharide production decreased with the nitrogen

concentration when it becomes greater than 1g / ¢.

(2) The maximum cell growth and the maximum exopolysaccharide production were obtained at initial pH

values of 3.0 and 75 respectively. As the initial pH increased, the yeastlike cells increased and the

increase of dissolved oxygen increased the cell growth and exopolysaccharide production.

(3) As the concentration of dissolved oxygen is increased or the concentration of nitrogen source is decreased,

the period of melanin pigment appearance becomes shorter and the melanin pigment never appeared when

the initial pH was less than 3.0 or the potassium phosphate was not added.
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Pullulan-& Aureobasidium pullulans(Pulularia pullu-
lans(T- ) ol sl A @S KK SEHo k. Ber
ner (2)7} BZET ol T 4Lty #sol B4 w2 B
FeFEe MUHFe] 53 ol
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16DM, 64DM % A#ts %O (ULSI =+ SLSI)
£ HEed & fEAE S drh).
Pullulan 2] 4F8&E Hef 4x10°~3x 10° et



Vol. 4. No. 2

gt 89 Pullulan © 29 @RS FAROE of
| ERES ANl gl ek el HAfd 168 &
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Table 1. Composition of medium,

Component Concentration(g/L)
Sucrose 50

K2 HPO4 5

NaCl 1
MgS0O4°7H, 0 0.2
(NH4)2S04 0.6

yeast extract 1

agar 20

gl ol agar plates] 4 193]S Hsld 397k 27T,
200rpm© 2 shaking incubatorol] 4| B # REEWES] 5%
+ BT el FAA L FHoR 19 Fok BE
AlZleh o 28 F 5ES $18k inoculumo 2 fFERI o

I W BN

1000ml Sep 30l 500ml EEHES 2 5%2) inocu-
lumg Ml 208505k HEAZ L o] HERS
100ml, 300ml, 500ml¥-& Hyshed 10000rpmol] 4] 30437
FLTHERE te NaCli (85 g/ 1 )2 Tl ghfkst 4

£ 27 100ml, 300ml, 500mie] FHiFo] $& Kol
A B EE

R et #Eest SEE BES AE

AR RE BEY BEAE Aml 299 EEAE
fnste] 10000rpmell 4 30--F ok sELHE # A4
Miast SEE RE AIE (Rt e TRl 2
So]9) KEKE dksted 55Ce] EEeRoR —E
A7 2 kAl wagA A ERSIL Mt S
BE AIES Lt Al Fehe ol abs-S mmgk
thA] 8000rpmef] 4 304752k F LBk olebE2 B
Mg Bz o Lol A Rl A ERslsich

el AlE

BBl Pl ¢ Mifst HEEE Ak Ao
Btk BERE AIES 3HSch & REpEL ol s — skl
& FiAste spectrophotometer(i £490nm)dl] 4] HIE
o},

b

1

3% of

® =X ol ME
il 4 IS BRED & 4R 2mlE #1841
MicrokjeldahliE& FIRatel BIEHT M2 A B
AFS ERE @ BF SRS oo AL FIM4
stEsic,
=% S8 (mg/n)
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Fig. 1. Fermentation course on sugar consump-
tion, cell growth, exopolysaccharide,
nitrogen, and pH.
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Fig. 2. Effect of the concentration of sucrose

on cell growth and exopolysaccharide.
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Fig. 3. Effect of the concentration of sucrose on

specific growth rate and specific produc-

tion rate.
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Yeast ExtractBif

Fig. 40| 4 B ule} 7ro] yeast extractifEe] Hino
weld #ifa Bge] EinelAnt Mfast SEEE AED
yeast extract7t 1 g /1 7H21% (B #@hnol =z} =j# st
T 2 YRR wlelle @Ash] #hfEdich o[ A2 yeast
extract R £UE BERc xod KFFEX Mt
¥Rl ARucHE MRS s o AN vF
O R MRTETES HIFR A MRS SRR £
Wbsts| ol Folekn 4 zech,

Fig. 5¢ Fig 49 32 MW EE He = et
W 08 o] 7L yeast extracti@FE/L HBINTT5 HIETE
RS E|inE L olAlak o EES 1g/1 Bllel
AE @A TS vepi T ek
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Fig. 4. Effect of the concentration of yeast
extract on cell growth and exopolysacc-
haride.
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Fig. 5. Effect of the concentration of yeast

extract on specific growth rate and
specific production rate.
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AL el Fx 9let Fig 7.¢ pH 20, 3.0, 8.5
AR el MRS Jebd o2 o pH 309
A Arrlell A A kel dolut slmgss kst
ek #0H pH 4~ 850l 4= BEFEI2L BkAe) StFst
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I pH7b A% EAR R =gt 2eiv
A Bk

2 oqr

A pH 2,001 4 =
Bz 5 el

LR DER

Cultivation Time (hr) 12hr
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Fig. 7-1. Photographs of 4. pullulans observed at
initial pH 2.
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Fig. 7-2. Photographs of A. pullulans observed
at initial pH3.
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Fig. 7-3. Photographs of A. pullulans observed
at initial pH 8.5.
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Fig. 8. Effect of the concentration of potas-
sinm phosphate on cell growth and
exopolysaccharide.
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Potassium phospate-free

Potassium phospate 1.5%

Fig. 9. Photographs of A. pullulans observed at
different concentration of Potassium
Phosphate.
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Fig. 11. Effect of oxygen limitation on cell
growth and exopolysaccharide in a
nitrogen — free medium.
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Fig. 13. Effect of the concentration of yeast
extract on melanin appearance.
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Fig. 14. Effect of the concentration of potas-
sium phosphate on melanin appearance.
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Fig. 15. Effect of the initial PHs on melanin
appearance.
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