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IR ORHA dse #Haxk IT

CPEB 2R &SR, LR 100080

M OE ERELARAATRNMERE. T ARRSR EHTTHERMAMRLR
R RBMLL 102 0K M4 HWEET, J2 6K B 189 B8 DE {H % 40—50, REHERETH
WMEREHERRTRERAENG R, FtAEWE, Bk, fE. SEkaiant
REMSY Z YRR, HIET T RBIRNAZ N,

XWE EHETEE. LR, LFENS

SRR 2 (Pullulan, XY a2 NELE ERHHFENE (Aurecbasidium pu-
Hulans) PUREEREEF A — WIS 288 . BANIERET . NSRS, SRR
&, W, AUBL. REFHEYE. PIMERETE. BABESEERE. EXRE. TK, REYY.
FEt, B Ze e, g, k. 3%, R, REf. Ba. BTFESFRS
., RS MR L. SRS ET 192 FEAEKELAFAR ™Y, REF
TE 1982 FREFF A AR, M3 —F R Y. AXRERMAEFHF RN LT/ E
RREE BT RO AR

1 #MH#EFZE

1.1 #H

1.1.1 @b, SR (Awreobasidivm pullulans) 325 h R,

1.1.2 EFEMAN (%) . (NH,2,S80, 0. 02, K,HPG, 6.5, MgSO, « 7H;0 0. 02, NaCl
0.1, 7EBHKE4D 10, pH 6.5, F 0. 05MPa T K 3055,

1.1.3 FFIEFRSaAm ) BT HIESOK M EUE s WIER b, Kt EEREY
M.

1.1.4 HWBHER, +T-FETEHE, ‘

11§ . R, TR, LA BCHE a5 4 v A A B R

1.2 A&

1.2. 1 SHI0RF T35 95 EAEE ARG L1001 SRR PR EE R £, F 28 C TSR 5
x.

1.2.2 fEMUEFE, F 25ml P RHAFR T AR A 10ml LA, EHKREE., B4
BAFMA L oml PERWE, F 28CF . fENESE R LIEFR 5 K, BHRIEE 200r/min,
FRMATRER 1, THT¢ 24—48 /RS

1.2-3  HE EREERMGAE 16L B AR (NBS RO AR A 10L Z B2 7%, 0. 06MPa

AT 18023 2 H 15 B4z 5.
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KW 30 ar4h, HHIE 28 CEMMITER, SR, MERBgR.

1.2.4 HWME. SETULEW, WAZIHAKEES %, 4000r/min FE.O 30 4040, (fd
LHERATHENE. DUEME AR KRREL 2K, TI0OCTFTHREEE, AFE
BREEME.

1.2 SWNE. BEOEMEERETALER, HEFENET . U KEEEHR
TRt KER 2%

1.2.6 EHHELENE. R—FRECEHLEER, A5 FZEHTEEHE, BE
CEEEZERERR AR T RS HEREMET, LA e b n i & R
£,

1.2.7 KEEWEEME: B broockfield Bt (LVT) &y 158 2 S4E3L M E.

2 SR 5449

21 WERERENSHEAEMLN

ERERMIERBAMERE R4 T BUEHME AR, T 16L A5H TR, K
BRWNF L. SRR L A TR L A R, KRR T oH MRS, WY
B, FROSHBB MR 0.06% , MARBRTRENFHMERRES 0. 02%, XEH
R TR LB, A MR g m s e,

1 BHRBAENEBNEW 2.2 BEEREYNSHRABNE®
Table 1 Effect of ammonium sulfate on pullulane EGRFZ YN EREREAR
fermentation fIEFEN T A EHIRET . MATE
Ammonium sulfate (%) 0. 03 0. 06 0. 0% W REEE, HXEEEEyBminE
Final pH 4.0 3.5 3.5 2. ?E%%\:{Bﬂ . REERT pH gﬁm%ﬁ
Pullulun {mg/ml} 23.2 41. 2 34.7 .
Residual sugar (mg/mb) F1.19 1 12- 4 12.1 P‘J‘%Fﬁﬁjﬁ%’ i%ﬁﬁﬁﬁﬁ:gﬂiﬁiﬁ
Biomass (g/L} 6. ¢ ir. 2 21. 7 i?ﬂﬁﬁfﬁ'ﬁi]’ ﬁﬁ%fﬁﬁ% . IZ%H‘T! g
Conversion (%) 32. 56 47. 03 36. 48 m},fm%ﬁ%" ﬁﬁgpﬁ{&’ (E_R‘TH’{*E%;E;
%: BOEREHSBEROLN WK, XIROIREAE T EENRER
Table 2 Effect of yeast extract on pullulan fermenta- PR, MTEAS RN, 2844
tion B HAET 2RI 28 & AR,
Yeast extract {(%4) 606 12 015 2.3 EBKEEY DE ERRm
Final pH 3.5 3.5 3.5 AL 150 5 K IR R 1 R ) & AR
e e e SL O DEMBRAAN. & % R
Biomuass (g.;’L) - 14. 64 17.0 20.15 1%%£§1;—Ffl?kﬁ’ %%m[}g 1. iﬂ‘ﬁgz%
Conversion (%) 47.39  47.83 4200 AL ZE W F E B KB40 DE E&5 24k

A —RAfE. B DE {E29 50 EH B Z#E
FlhERwn, HAREWPICE AL, £ DE (i F o mt, SRS BE, ZEFARK, £
WMAALZAR. TI7ERS DE A0S . AR & HE, WA W RIS IN . WiRa LR I
&, BHSETIE. MBS, £ RIEH DE fI¥ . & DE E& T 60 LIS,
b W Rk BT R IR A R A Rt
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Fig. 2 Eflect of intial pH on the fermentation of pullulan

3. Residual sugar BB, XRSESEAM

2.6

1.Conversion rate, 2. Biomass,

i e R m ,
RAAR MY —., ZHRMpFEMETRE. FTR4HEREH, BE-FN R
PRI I I (B W R AR, A—, AT A RS S 24 DR E A RAETF T,

L REE 24 /) REN
IMABRS BRI E W R B
pH, {R$ 7 pH 2.5 2 4. 5, 2 iA
FlpH 4. 0 EAFHIEMEZ B E
# pH, 5| FR 3G RERE, &
FE BIZ i pH 2.5 B §F 4L F
&, 5, REEHOR L 1
il pH 4. 5 B}, THBLEESF, (EA W
%t AR . T A BEF 24 NI R BEWE
pH 5 4.5 BERK B AT &
B AF F AR, XU BATE AL BT 24
INBHIE . KR EEW pH (3] 4.5
WEMET pHE3.SELME

F RGBS pH AR

HEHETBERS.
3 EBAFTLE pH KR

Table 3 Effect of controlling pll on pullulan fermentation

Not control

Controlling mode of pH Keep on pHE. 5 Keep on pH4. 5 Not control

after pH4. 5
Final pH 2.5 4.5 3.5 35
Pullulan {(mg/ml> 17.0 36.5 45.1 42.0
Residual sugar (mg/ml) 22.7 15. & 6.9 10. 8
Viscosity of the broth {cp) 500 900 1100 700
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x4 — ZHPBFHBRTERE-ENEW
Table 4 Dependence of pullulan fermention on

ages of the first and the second seed

Conversion of pullulan First seed age (h)

(%) 24 36 48

24 54.9  51.4  42.0
Se“’"d(:j“d "% 36 - 491 481 45.4
48 4.0 42.8 —

Es EDPEMNEBOEE
Table § Effect of seed volume on pullulan fermenta-
tion

Seed volume (% v/v) 1.0 2.5 5.0 10.0
Pullulan (mg/ml} 40.1 45.6 37.3 37.0
Residual suger {mg/mi) 11. 9 7.0 7.3 69
Biomass (g/L) 15.9 15.4 16.6 24. 4

Final pH

e ASE. HEFZERAREURELSHITW
Table 6 Dependence of pullulan fermentatin on the
aeration rate, agitating speed and the num-
ber of vane group

4.5 3.5 3.5 3.5

Air flow rate (vvm)
0.5 1.0 1.5

Conversion of pullulan (%)

Agit. speed Numb. of vane

2.7 EOHRATY

LU b g Ry L, LS
24 INBPHEANKTEUE R FIEA R £
MEEMTETRE ERMES FR.E
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00 z 42.6 40.0 — Lt 2 >
700 3 34.2 48.3 45.3 BA=R B, RAER 7000/
810 3 37.6 43.0 37.3 min, M EWERAEN, LIREASE
REMHEPREEWMAHEER. HH
" 25
woo b 50 ! 100
BOO | 40 g 4 20
¥ g -
—_ ] =
£ 60T a0 5' S
= 5 & £
z @ 514 & ;
k| g E i
> 40 E 16 |E) 1w £
S E =
3 =
200 P 10 44 2
43
1} 0
0 20 4 &G 8 160 iz 2 0
Time(h)
M3 fE16L M CEHE M RRELE
Fig. 3 Puliulan fermentation in 16L auto-controlling fermentor
1. Pullulan. 2. Biemass, 3. Residual sugar, 4. Viscosity, 5. pH.
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EEMBHE AL, EEERNEYREESEMNMER=RERRNEW.

2.9 RBiIE

U ERABEFHEHEERAERTREREM L, S6RERFHTRE. UERE
HBEPFHSE. MR, BE. REWNY oH IKESHEL, £RERE 3. ERERE
FUTEEBLERBELETED 58%, BN 4mg/ml, B SRS EHEAH L
FHRTER, SEGHERTAERE.
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Studies on the Conditions of Fermentation of Pullulan
by Aureobasidium pullulans

Sun Wanru Zhou Tiesuo Xie Haoxu Ren Yonge Jiang Ning
(Institute of Microbislogy, Academia Sinica, Beijing 10008G)

Abstract The studies on suitable conditions for pullulan fermentation according to the
results obtained from the shaking flask tests was carried out in 16L auto-controlling fer-
mentor. It fount that the optimal DE value of starch hydrolyzate was 40—50 when 10%
starch was used as carbon source. The optimal concentration of ammonium sulfate in
the medium for fermentor was different from that of the shaking flask. The fermenta-
tion kinetics and effects of seed age. seed volume, airflow rate, pressure of tank, agita-

tion speed and number of vane group on the production of pullulan were investigated.

Key words Aureobasidium pullulans, pullulan, fermentation
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