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Optimization. of the Production of Raw Starch Digesting Enzyme
by Penicillium sp. X-1 under Submerged Culture

SUN Hai-yan*"?, ZHANG Wei-guo'?
(1. Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China;
2. School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract: Flask liquid-state fermentation experiments were to study the optimal medium for the
production of raw starch digesting enzyme by Penicillium sp. X-1. The results showed that the
carbon source, nitrogen source and MgCl, play key role on the production of raw starch digesting
enzyme, The optimum medium obtained by response surface analysis as follow: corn meal 42 g/
L, soybean meal 30 g/L, MgCl; 16 mmol/L. Upon the optimum medium, the raw starch
digesting enzyme activity reached 239 U/mL, which was 7.5 fold of that obtained from the basal
medium.
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Ek® KR GEERAEHBaTEBE,
HERABYAF AR FERE&:- BIERNER
B, HRKERS M 722 By REH.
1.3 FEREEAEXEARREREHS

$ 50 mL BEAIEHFE(EXRTEH 20 g/L, T
¥ 20 g/L, pH H4R,0.10 MPa K # 20 min) F
250 mL f94E M .30 CHEBREKIE IR 96 h(¥
140 r/min) , J E BTG .

1.4 BERXE :
1.4.1 FRKENFHYH RARFEMKE
ERELEFRETHERD HERSRBEHEE
R, LB EETE,

1.4.2 RAKASEHGYH RAFAFANAR
BEREFERETHEHS HERS RIS HREE
R, LB RETE .

1.4.3 FRLEE T MY FEERER
e 45 &HE M 10 mmol/L B MgCl,. ZnSO, .
FeSO, .BaCl, ,CuSO, ,NaCl, MnSO, 1 CaCl,, X &
B RIEFREFGEARE, LB,

1.5 MEEmAERALESE

BAUEERRENBHEREENER,
Bt EAE AL IR, R AR,

1.6 £EMBIARHE

R1.0OmL EBHK.LEYHEE,5 000 r/min
B0 5 min, L LR MEEIS . B 4.0 mL #Y 2 g/dL
HEXRERB WA O. 1 mol/L pH 6.5 FrEME
WEWE D ,40 CTHH 10 min, FA 1 mL iF 4
BREKMBEE. 40 CERBRFE KA 30 min J7, MA
ANMEEAHE W 0.5 mL K1k K, K 0 B A
3 000 r/min B.L» 10 min, BX I ¥ ¥ F§ DNS 5§
HEHE.

MENBRMNEL - ELELREHT, 1 hBHK1
umol HEFEH R B & X — MBS 8L,
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2.1 3EFRR

2.1.1 XRHKANFHGHBAH MAR1ITLUE
HO BB EEWE N 20 ¢/L 1 40 g/L B, EXB
EBF BRI, EX0RBEEM 20 g/L #£5 3]
40 g/L,BIERAE T 2.5 1,355 80 U/mL., FE 1
R EEMANRERHFEE AL2ER.
HEEARBEREREN 40g/Li, BERAEKR
W ERMANE 1T, EXBARERBERE
H 40 g/L,

21 AREBEXFROKMA
Tab. 1 Effect of carbon sources on enzyme production

B i%/(U/ml)

" REBW®E 20 g/L REWE 40 g/L
Ek# 32 80
mxE 28 56
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Fig. 1  Effect of corn meal concentration on enzyme

production
2.1.2 ARAKENFHOYH MRZTH.F
PRGN RABEN T, EFAFRILEAR
FLEABFRERFHRR,BEERE 34 U/mL; KKk
RE DM, B85 R 32 U/mL, % B3 F & >~
MAKFHZAZ, EAKALEHBNBRERS,
HAEGFBRAERRE. NE 2 W35 9k ad & i
BB 30 g/L.,

%2 FEAEXT@MOHEM

Tab.2 Effect of nitrogen sources on enzyme production

BB (20 g/L) K% /(U/mL)
=L 34

GX: % ] 32
+HE 22
333 3 18
RE 17
NaNO, 18
NH,NO;, 13
NH,Cl 9

(NH4),S0, 6
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5 ar Tab. 4 Experimental design and resuits of RSA
5 or s EkH B MO e
FERRE) RREKE) EEBEE
% 10 20 30 40 50 60 1 (zo_;/m (30 ?;/L) 10 mmol/Ly 1
S R RKE/(g/L) -1 0
B2 SHRRRREDEROLE 2 -1 (20g/L) (15 mmol/L) 100
Fig. 2 :::c:i I'soybe:m meal concentration on enzyme © 3 —1 0 lg/L) 0 116
2.3 FALABEFHAB%WYh B3 4 —1 0 1(20 mmol/L) 173
,Mg® I Na* Xt 2 B = A A #4591 2 Mg 5 (40‘;/“ -1 -1 143
LA MOk PR B 2.5 5. WM Zo Fe, . " 152
Mn®™* [Ca™* Xt =8 JLF B A KW, Him B # , o 0 0 234
Cu* AFIFr=m, mE 3wA,EHEFREPMA 15 8 o o o 242
mmol/L MgClL A | F=88, 1518 3. 1 5,3
] 100 U/mL, 9 0 0 9 237
%3 FEEREFHEHOME o0 -1 ! 1
Tab.3 Effect of metal ions on enzyme production 1 0 1 1 167
EREF B#%/(U/mL) 12 60 :;/U 0 -1 152
pog:i] 32 13 1 -1 0 156
Mg** 80 14 1 1 0 131
Zn* 33 15 1 0 1 144
Fe** 32
Bt 28 2.2.2 ZkEBAKERSES BERLIHEBERS
oo o 5, DU TR BT 0 () 46006 B 52 LU O
- . RB B E ZKE R
Mat* 33 Y= 237.6667+8. 8750X, —0. 8750X,+
Cat* a1 11. 0000X,—61. 4583 X?—50. 4583 X;—
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Fig.3 Effect of Mg’ concentration on enzyme produc-

tion

2.2 MEEAERUERE

2.2.1 BB ¥AKF HREUELFEFRR,
EK Y EYHB B W E A MeCl, 3k BE X 7= B R 1
B UXIAMHENETER, UARNEE LR
WA E, RTTEZHRER=ZAFMHRE, KREHTR

14. 5000 X, X; —4. 0000 X, X,

xtE A FRHTHEFHRR S, TLUEE:
Fap>> fon (9,5, W EIAFBE foaKFL
BE.R=97.47%, RAEHERRTE 97. 47X N8
A, HIKE I B S E B Penicillium sp. X-1
REEFEARDNBRET —MEEREE,
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Tab.5 Variance analysis of regression equation

FE Bl FHM b2y b
MS F

k% B DF ss EN R
MR 9 26169.02 2907.669 21.38254 97.47%
B’E 5 679.9167 135.9833

B 14 26 848.93

H:fo.an(9,5)=10.15 fo.05(9 ,5)= 4.78
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Fig.4 Response surface plot for X,and X;
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Fig. 5 Response surface plot for X;and X;
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Fig. 6 Response surface plot for X;and X,
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BASRIS : Y 0 2 of K08 . & 958 A1 MgCl 43 5
3% 42 g/L, 29 g/L #115 mmol/L &}, 715 2 5 & &
7% 239 U/mlL,

3 % ®

TREH.RE.ABRR MgCLW=BEREX
MW, W RS REAR N . EX
¥ 42 g/L; S99 30 g/L;MgCl,16 mmol/L, XK
46T . BEEBT 7.5 45,358 239 U/mL, &
BF200 FRFBMENABMERMFBNTE
118 U/mLUFE R 54 UH R A9BSR LD,

(1] B BREE B8, ERBBILM™ L Aspergillus niger (6 )M B R A8 RA]. MASHREEYER,

2006,12(13:76—79,

XIAQ Chang-qing, QI Tian-sheng, ZHAQO Hai. Isolation of RSGA-producing strain Aspergillus niger (64 ) and its en-
zyme producing conditions[J]. Chinese J Appl Environ Biol, 2006,12(1) ;76 —79. (in Chinese)
[2] Rajoka M 1, Yasmeen A. Induction, and production studies of a novel glucoamylase of Aspergillus Niger[J]. World J Mi-

crobiol Biotechnol, 2005, 21,179—187.

[3] Morita H, Fujio Y. Effect of organic nitrogen sources on raw starch-digesting glucoamylase production of Rhizopus sp.

MKU 40[J]. Starch, 2000, 52:18—21.

{4] Goyal N, Gupta J K, Soni S K. A novel raw starch digesting thermostable «-amylase from Bacillus sp. I-3 and its use in ’
the direct hydrolysis of raw potato starch[J]. Enzym Microb Technol, 2005,37.:723—734,
[5] Miller G L. Use of dinitrosalicylic acid reagent for determination of reducing sugar[J]. Anal Chem,1959, 31:426—427.

(T - £457)



