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Optimization of the Fermentation Medium for Producing Pullulanase by
Aerobacter aerogenes

GONG Pei, QI Wei, DU Lian-xiang, LIU Yi
(Key Laboratory of Industrial Microbiology ,Ministry of Education,College of Biotechnology,
Tianjin University of Science & Technology , Tianjin 300457 ,China)

Abstract: The fermentation medium for producing pullulanase by Aerobacter aerogenes was studied. The fermenta-
tion medium consists of (g/L) : 15 corn starch, 10 bean powder,8 CH;COONH,,0.5 K,HPO,-3H,0,0.5 MgSO,-7H,0,
0.5 KC1,0.05 FeSO,7H,0. The experiment was also carried out in a 5 L fermentor. The effects of different kinds of
ammonium salt on activity of pullulanase were studied. The results show that the pullulanase is secreted into the
growth medium and perform the highest activity when CH;COONH, is used as nitrogen. However, pullulanase is not
secreted into the growth medium and the strain has low-yield production in the presence of NH,Cl,NH;NO;
and (NH,) ,SO,.
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PSR (Aerobacter aerogenesTCCC11061) ,
FH RHTRH 2 Tl S P R i R 2 PR

PR SRS M R A R R 3L, Rhm IR 3L A
GREFRIEE A 2% 8935

WIhA K& BER 3R 3k (/L) « Al E sy 15, EA K
5,CH;COONH, 8,K,HPO,-3H,0 0.5,MgSO,7H,0 0.5,
KC10.5,FeS0O,7H,0 0.05, pH 7.2~7 4.
12 FERR

HETERT , EF IO VER A FRA ] 5 HARTER 3
R ST, TR ZS s AR YN w s R 2 o
FEAb Al K AR
1.3 EMREFRREAE

gt Hi bR R AR TR 30 mL R FhE
FREENM 250 mL =i, 30 'C 200 r/min FEKIRD
IR 120 RJE UL 3% el R R R T
A 100 mL R EEEEFREERY 500 mL A, 30 C.
180 r/min $EARIEZ K+ 75 h.

5L KRIERER B R 3%, BeRl R 5L 0.7,
R 30 °C 53 200~600 r/min, &R 4EFFE 10%~
15% , B L 5% 55 h
1.4 FHERRAOH & REEE T RNE

Ji It - W & B, 8 000 r/min 5.0 20 min, |
TRV B A R AR

i A < 500 S5 FO 4D, 10 mg/mL G 37 °C
ARFE 1 b B0 ETE TR R AR

KFH DNS 00 B 7, #SCR[6] ik i 2:9F
WS AEAE A - 23 I 0.5% 45 2 WU 1 mL | B R 2%
M (pH 5.8) 1 mL % G 44 8) 1 mL, 55 CLRIR
30 min, HH A E, B 1 mL SOVIEIIA 1.5 mL DNS
AL WKW S min B, KOKER , ERE 10mL,

Filg 1% S1 B E L AE pH 5.8, TRJE 55 C R, &%
b A 2 SRR 24 F 1 umol 485 0B 96 i e

Jir i Bl SR — N6 ) A
1.5 EEZERE . 24 .DE EHNNE

B AR A R e 3R RO E S
SCHR[8]. ANIF] DE JE M 1 il 48 -5 I 275 SCRR[9).
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Tab.1 Effect of different starch on pullulanase

production U/mL
Al PEE R HETEN +EIER FokTE
25.24 5.80 7.62 24.86

(2) F TR P % Pl S0
7R T K BE R ) FE R, I E X PR R R, 4
RN 2 pros. 45 53R, TORTEM & 10 g/L B
T, 20 g/L LA F IS JrB 23 RAIR.
F2 EREHIREX RN

Tab.2  Effect of corn starch concentration on pullu-

lanase production
W E /(gL 5 10 15 20 25
WS J1/(U-mL ") 1542 2614 2486 16.86 14.12

(3) A7) DE FW AL K TEA X 7™ it 14 52 i)
KA DE (AL K E Ryl o X7 g4 52
Wi, G550 3 Bk, & 3 AT UL, DE N 6.7%MH ol
BILFER .
% 3 A [E DERIRLEREMX BRI
Tab.3 Effect of different liquefacient corn starch on
pullulanase production

DE /% 24 45 67 86 98 112
Bt 3/
(UmL")

26.86 28.42 34.64 32.12 30.54 2520

2.1.2 TRV AAERR A = B %00
(1) ZR BB

AHERIE R 10 g/L EAKIER (DE A 6.7%) , LA
8 g/L WIRAIR%EL R TCHLEIR , >R FHAS R B A ML,
FE LN IR RE I, S5 R 4. WA, SRR
SRS IR B A LA,
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Tab.4 Effect of different organic nitrogen source on

pullulanase production U/mL
SX20) HEAM B S 4 PR HY
38.34 24.86 34.65 25.67

T SEUHURINGT e BUC I Jr s S 00N 10 f57K T 121 °C

7§75, 30 min A HG I pH 7.0, 280 H 42 B4 180 ~ 200 Ulg,

T 1 g . PRSI LA T
(2) G0y FH 0T il 1 52 Ml

AHURIEZER] 10 g/L B EKTER (DE 24 6.7%) ,
HUE S R, ME G R WK 5, TP R
10 g/L I fRcidi A i e k™ 1.
x5 ZHBIBRIREX NI
Tab.5 Effect of beanpowder concentration on
pullulanase production

SRR /(gL ") 2.5 5.0 7.5 100 150
WS J1/(U-mL ") 2036 2842 32.64 40.04 28.73

2,13 AW B Ha
(1) BRI

KR o AE N 8 g/ BEIRE: B IRE: i
e K EARKEE , DA TN B ER AR Ry xsk BE, D0 LT 7 il £
SO, G5 RILR 6. BEFR B I ARG RR LT , IR P
)65 22 ARG 0 e, T LK R 0 R 530 22 R T
Wb, s AR e AR e AL B I A 2
BiG 7 %, HZib ST A
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Tab.6 Effect of different ammonium salt on pullu-
lanase production

T Hf 73/(U-mL ")

Pt (2 [ B
A 15.00 41.20 56.20
TR 30.22 0 30.22
fiF R e 15.46 0 15.46
Afbi 10.34 0 10.34

Pagi 0 0 0

(2) T R i FH % 7= Tl 1 32 i)
AU A 10 gL B FKIER (DE 4 6.7%) ,

HLAEWE R 10 /L 092008, OB B e i FH &, e

Hxp = Egrsgm, 25583k 7 PR, BSR4 &R

8 g/L I Id A I R Tl

*7 BRERERVIERIR EXI BRI R0

Effect of acetate ammonium concentration on

pullulanase production

W E /(gL 4 6 8 10 12

A% 71/(U-mL ") 24.16 32.14 4128 40.12 2842

Tab.7

FHHRLEEB F24% H3MW

22 BRELABIEFENHE

FEBAL DR 2S00 LAl B R, FOKTER SRR A
il B i PR ) 7 Tl A KR . A B 2R 45 TR R 22 ]
MR E AR, SR Lo (3% BEATIEAC ST T, IEAS S
WEER LR 8. tER 8 A, FORTEM FIBSIR B 5%
M4 w2, = AR AR YO, « BERR S > £
KVERy > Gk, FI IR AT LB A & 7K1 19 i
FHAE, BDERTER 15g/L, S8 10 /L, BS IR &%
8 /L. Hy" &G J) 55 , ik 41.68 U/mL.

*8 BEREEXIWRHER
Tab.8 Results of L, (3') orthogonal experiments

s ﬁﬂé?ﬁfﬁ/ Eﬁﬁfﬁ/ E%ﬁ&?%/ i1 7'31/
(gL) (gL) (gL) (UmL")
1 10 6 4 20.32
2 10 10 8 35.64
3 10 14 12 23.46
4 15 6 8 38.22
5 15 10 12 32.72
6 15 14 4 22.28
7 20 6 12 29.68
8 20 10 4 22.54
9 20 14 8 34.82
¥IfE 1 26.473 29.407 21.713
¥IfE 2 31.073 30.300 36.227
¥IfE 3 29.013 26.853 28.620
W2 R 4.600 3.447 14.514
Wz VA 31.855 19.197 316.200
1 e B 2 2 2
F Lt 11.588 6.983 115.024

TE: FIRSYE Fo10(2,2)=9.000.
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M1 ATLAE SR ALALS i & BERE 5R3E, 30
‘C . 180 r/min ¥53E 75 h, f i E 2L TS S W] ik
42.82 U/mL. TR AR MO B AR T 46 77 i , 7830 Wik
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Fig.1 Time courses of fermentation process in shake flask
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