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Optimal Macerating Enzyme Fermentation Condition by Aspergillus niger
and the Condensed Enzyme Liquid Preparation

ZHAO Yun-lin, JIANG Xiao-hong, ZHANG Qian, GU Yu-feng
(Key Laboratory of Industrial Biotechnology,Minstry of Education,Southze Yangtze University, Wuxi 214036,China)

Abstract; The optimal nutrition and culture conditions of Aspergillus niger strain 537 were
studied. The solid koji activity of pectinase, CMCase, xylanase,glucoamylase and proteinase were
4 973.6, 199, 8,4 993.3, 3 170.0,26 636, 7 U/g, respectively. The extracting conditions of the

fermented broth was also studied.
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1.1 ZXR#HE
1.1.1 4% BB 4LHEEMHE A. niger 537,

A% B 38 :2004-04-14; B H 3 :2004-05-20.
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1.2 BExFE

1.2.1 #@Ekht PDAHEHRHE,

1.2.2 AmAERLEE BEAeE0HB1 g,
(NH,),S0, 0.1 g,7k 6 mL.
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1.3.1 REEBHEEMNE  Somogyi k.

1.3.2 #4pEmsEnZ DNS KB,
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1.3.3 KEpEsssgiEn €z DNS KM,

1.3.4 ZassEME  Folin %5,

1.3.5 #udzhsscsat  RXE6].
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2.1 BEREUHHEZRL
R R R . BENE .NH,NO, .KH, PO, . E K
HWANHERERER-BEFENTIER T, 55
DUARRWERLE 3 K5 L GOR. ZERE
SERRE 1,2
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Tab.1 Orthogonal layout of factors and number

A B Cc D
K CRE+ER) (NH,NO;)  (KH:PO,)
¥ RRAE/ REWE/ HRRE g
(g/dL) (g/dL) (g/dL)
1 (¢ 2 2 1:0.8
2 (2) 3 3 1:1.0
3 (&) 4 4 1:1.2

(DR 8 g/dL+ %4 2 g/dL; (DORE S g/dL+ 7
$%5 g/dL; ()R 2 g/dL+ MK 8 g/dL.

®2 EXHRER
Tab.2 The results of orthogonal experiment

% (U/mL)

%;ﬁ ABCD R S#%% ARE B8 Wi

5 ] i B =
1 11 1 1 129.0 5.4 1847 848.0 114.4
2 12 2 2 1181 3.7 1511 737.6 93.6
3 1 3 3 3 145.2 3.5 1445 684.8 84.4
4 21 2 3 177.4 3.4 132.2 622.4 76.4
5 2 2 3 1 145.2 5.0 199.1 812.8 10L.3
6 2 3 1 2 1419 49 1511 798.4 96.0
7 3 1 3 2 1142 3.8 137.5 747.6 92.6
8 3 2 1 3 140.0 6.4 172.8 894.0 1211
9 3 3 2 1 127.8 5.1 161.3 832.8 107.3

B EXERTLUEH, SFHEHIEXSERN

A

REB:.D>A>C>B A,B,C,D,
HHEH.C>D>B>A A,B,CD,
AEER.D>B>C>A A,B,C,D,
{L®.C>D>B>A A;B,C,\D,
EHM.D>C>B>A A,B,C\D,

BREBERELFGEAER BT RKEL
HERCMD MHEBH~BERMEER,BR
ARERMEE/N X THERB. AREB.FL
M. EAERN. KRR AGES B, BB
REREAIE,MEERECEE. SaREMR
N RN A LR A RN A B, C, Dy, BKER R B
0.25 g, BE¥ 0. 25 g, NH,NO,0. 15 g, KH,PO,0. 1
g EKHEAL: 1.2 ¥R, FEREARTUREAR
REmITEME. REAMEFFRET—-EHHE
B AT EHEBOBRAR. MAETHTE
EREOBMENEEEN LS, WU RAE
3 A;B,C,\D;.

2.2 EFEHHER

2.2.1 BHENFHOYA URFERRACS

AN/mL)ER EREIREAERKES, REFAYPE

KMMTRENTEE MEHHERENSE

RE A KR, iR B AR T =B AR 3§

A LB, ERRE 0.03 mL/g B HEAE.
%3 HME S EHREROER

Tab. 3 The effect of inoculative amount on enzyme
production
EHE B %/ (U/mL)
(mL/g R "AEFX ARE A Hi

B i ] ] B ]
0.01  140.0  4.15  123.5 653  67.8

0,02 165.9 5.22 150. 6 820 88.5
0.03 180.1 6.09 190.7 901 95.9
0.04 175.7 6.12 167.9 887 90. 4
0.05 166.9 5.34 144.0 812 87.8

2.2.2 ¥#HENFBHY YA ES0mlL ZAM
FEEARBHERE SR NKR4L ERES
Z, BHTHELIER IRANENZ, HEER
FMTFES, BHER&=BS, FUERZARFE
HHEN=ZARFEFRVEBELR.

®4 ERER ST WHAEBROEN

Tab.4 The effect of medium contents on enzyme production

by 537
ey BiE/(U/mL)

g BE SHER ARE EAH RBL

;] i i3 ] B -
10 207.1 7.09 216.7 944 110.9
15 185.2 6. 37 222.1 912 116. 2
20 174.2 5.70 172.4 883 111. 3
25 97.4 5. 86 130.1 555 106.0
30 89.7. 4,75 138.7 653 89.6

2.2.3 RAuF4RE THEERGRAKTH
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KEHBEESR ZARPEA 10 g RULEHRE
(F%k8 g,ﬁ’i)%} 2 gsﬁﬁ‘é‘%}& 0.5 g,%ﬁ 0.5 g
NH,NO; 0.3 g,KH, PO, 0.2 g, 8-80 0. 02 g, H
JKHHR1:1.2),840.03 mL/g BHHEHBBEAE
B 537 WFEKACA/mL), T30 CHEFT2h/F
BRI RMEE, FHESBYSEE. BBER
T E(3.06 o) Fr8 i BP0 T H B 1% , W3R 5.
£5 BREHATIRER

Tab.5 The experimental result under the optimal condition

.4 T e mgis/(U/g)
REE 4 973.6
HEXS 199.8
A RIS 4993.3
d=]. 26 636, 7
b gt 3170.0

2.3 BREGMNRE

2.3.1 RREMNGEE BREBRANEEKESR
YR 5 1% 2% CaCl ¥ . 2% NaCl B B 3k
A, EERERXBE LT 30 'C,120 t/min FHRH h,

10001
800
6001
400F

e

2%NaCl# i

200f

it A8 % )/(U/mL)

R, ARBBRE. BLR.

2%CaCl, i

RERNEHEE SR LE 1L TUEH ALt
FRBRELALARKABRRBRF, Hp CaCL 5
BRI R BRI

2.3.2 REMEGLEE BEEREFYMASEH
2% CaCLEW S F 30 'C,120 r/min FTAJEREE 2
$#0.5,1,1.5,2, 3 h 5FIEE, ERILE 2. AL
BEH BRNEXEHBHRIERESE WA,
EEE AR — B RER Rt 7] T T 1 » 4
F#ME LS h 5, BRERTHBENSTHEAL, N
Ti#hERERENIEN 1.5 h.

2.3.3 R{EREFHZE BEEEFYUMASMF.
10 f%.15 f% 49 2% CaCLIEWJE 4381 F 30 'C,120 1/
min TR 1 h MEBRBEFHEE.ERLES.
BREBTEBHAMARBERERRBER
A T REAR, B R B ERE W MM, BRF
15 M0 BHOEEELS FHAFIRRETY
50 %0 20 % (B R A% IR B R B A YR 48 BT I #E
Bsh HERE, S IEER L BREBRAT BER

FHETRALZRERMEIEE.
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Fig.1 The effect of different extracting media on the activity of enzymes
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Fig.2 The effect of different extracting time on the activity of enzymes
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Tab.6 The effect of the quantity of extracting media on the activity of enzymes

S S f A BE/ (U/mD) BMTE/U
b mE/mL R HEX ARE WK B RE  GHE ARE WL &A
ﬁ o ) & % L B M L.

1:5 55 212 7.0 214 113 931 11 660 385 11 770 6 215 51205

1:10 110 137 4.1 127 65 558 15 070 451 13 970 7 150 61 380

1:15 165 101 3.4 105 50 476 16 665 561 17 325 8 250 78 540

2.4 REHBHEHE
2.4.1 REFEHEFE BTREMTERHRK
FOoRMERENEMRELAT M. LR P HF
HTEXBEERERE FEAEREREFURE
SRERS 3 FH R BREENER. 5 EE
VR4 UF202 BB IR A, AN 2 FRE N
30 000,7E 25 'C,40 kPa(¥ 1K 18 CYWEHT
W RBEP R T HEEL RERERSEERA R-
501 BESE AR KA, 7£ 50 C,0.1 MPa WEES&XHT
W IREER R S BEA. PEAERBBWRSE
KR PR AR L HT )G, 8 A UPIS-503
BpsHEBRNBRER, BEAN>TREN
10 000, ZEZE | T F 60~80 kPa By#RfE E3& T #17
W R 25 BRER. BFIRAE TR E i
BRET.

AT LU H , o 28 4 4 R OB o 48 IO SR B
B EEBB T 90%, MEXRBREENEAS B
ERGEHERR LR EXRPRA, HEAR
AR GE OB 5 R AR, WA AR OB, R
e TR K 2 W E RS AN hH AR, T H
ATFREFBEAR, BEESHRE, E/BHE
WRLER BEERPEFERATHEBHREL
BAE.

R RBATEOER
Tab,7 The recovery rates with different methods of conden-
sation

B R/ %

RE #8% ARWE R ZEO
B B B M N

LRRAWEE 9 73 85 59 65
PEAERBRBRE 94
ESBERS 75 69 70 72 67

2.4.2 RERGNAHIEHOYh HTHREARS

BRPRAE, KBEEHE MRS AT 8. KK
FRB R L AT IRE, A UPIS—503 &

4R T7

89. 6 94 90 95

FEAEENBREE, RBEHEN S FREN
10 000,7EZ B, 60~80 kPa B fEE R T 347K
oBLOWEMERAE 25 FAEL, FRAKS TLUEH,
s 4 2 R U WK 4B R B R BRI, [ R R B
90%.

®38 ERRFER
Tab.8 The results of ultrafiltration experiments
B35 /(U/mL)
WA BE ARRE 94X BB EOH

B N B B =
130.33 104.67 4.37 7111 640

BREG L
RWLMEG L) 129.03102.62 4.26 67.78 616
MR (0.2 L) 3039 2298.7 100.0 1527.8 14 600

BREBEN

(X10* U) 65.2 52.3 2,18 35.6 320
HRLBBEETE S .

1ot Uy 645 513 2.13 "33.9 308
RBIBRER BN

(X10* U) 60.8 46.0 2.00 30.6 292

BELEKRR) 99 98 97 95 96
HBERE 94
B R 93 88 91

89.6 94 90 95
91.2

3 & #®

D EEX EFE R RGTEFRRERNTRR
AR EBRTZ &M BRREFRBEMHREK

- B HFERE ARG E QMR T i

EABIX3 4 973,199. 8, 4 993. 3, 26 636. 7,
3170.0 U/g.

) MBRAGHETTER, REREEMGH
2%CaCLEER L 1 : 5 MER LI ASE M+, F 30
C,120 r/min HHEHTFBE 1.5 h. '

3) BHEPSHFEPRBIRLE F &, B BYR
#FLBT 90%.
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