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Q 1moldL pH 48 Q 5%
(Signa) , 60 10min; 3, 5- 213
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1 ymol ( 3 3 :
1 B (V); 12 1
g 3
(U /g) Table 3 Effect of the proportion of
w ater addition on fementation
2 mL g /(U g Y
H20 wlid Secific enzyme
21 medium activity
a8 1 699
211 10 1 976
, 12 1 1106
( l) 1 14 1 968
B 214
8 2 f (NH4)2304 NH4«Cl NaNOs
(482 U /) ( 4 4
1 ) )
Table 1 Effect of the proportion of w heat bran , , 10 g/kg
to soybean flour on fementation (NH4) 2904
g g /- g Y 4
V;)gﬁaegr?rﬁgur aJec;thivﬁrt];yme Table 4 Effect of other nitrogen
10 0 387 urces on fermentation
9 1 442 . /(U- g ?
- /(g- kg b o g
N itrogen ? ecific en e
j 2 jzs sour?:e Concentration ¥ activit;ym
6 4 453 10 1162
(NH4) 2904 20 1153
212 30 1074
10 791
8 2 ! U rea 20 596
( 2 2 , 30 450
10 1118
Q4g Q 5SmL NH4CI 20 1027
(1045 U /) 30 991
2 10 785
NaNOs3 20 710
Table 2 Effect of the anount of konjac pow der 30 702
and steep liquor on fementation (9] M so
/9 /mL /(u- g?h
Konjac Steep Specific enzymge » (NH4) 2804 B
pow der liquor activity [5]
0 836
Q2 Qa5 844 BM 9602 B J
10 679
0 890 (2,3]
Q4 a5 1045 , )
10 770 ,
B ,
B B (NH4) 2904 ,
[2,3,5,6] ( 1)

, , 10 g/kg
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(NH4) 2904, 5 1% 84 h,
215 KH2PO4 , BM 9602'°! M s0'*!
) B 36 h
KH2PO 4 ( 5 60 h, N K-27!%
5 ,KH2POs 2 0g/kg N 16-5 B
48 h 40 h, WM 20-11
5 KH:2PO4 B—
Table 5 Effect of the anount of 1200
KH2POo0n fementation
) /(- g?h ~£1100-
KH2PO4/(g- kg ) Specific enzyme activity ‘,,,,'%
.
1187 2
= gl 000 -
20 1295 &t—:
30 1248 = g 000l
216 (28+ 1) , (30 1) «@ 1
, (32+ 1) WM 20-11
800 I 1 ! ) ) o
( o) 6 , (30% 1) 60 n 84 96 108 120,
& BB [8)/h Fermentation time
’ ' 1 WM 20-11
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5 Fig 1 Profile of enzyme synthesis
inWM 20-11 strain
Table 6 Effect of the cultural tenpera-
. 2 2 PlackettBuman
ture on fementation
WM 20-11
/ /(U g9 B
Temperature Fecific enzyme activity 8 Plackett-Bur-
28+ 1 884 man 8 , 2 ,
30+ 1 1295
125 SAS
32+ 1 1220
7
217 WM 20-11
1 1 1 b
7 Plackett-Buman
Table 7 Experimental design of PB and effect of various factors levels
Factor Low level High level t Pr> |t|
X1 (g g) W heat bran: soybean flour (g g) 878 122 9 1 Q571301 Q 607 791
X2 /g Konjac pow der Q2 Q25 6 107 478 Q 008 82 *
X3 /mL Steep liquor Q3 Q 375 Q 040 807 Q 970 014
X4 (ML g) HO wolidmediun (ML @) 11 125 1 3318986 Q 045 088 *
X5 (NH4)2904/(g- kg Y 10 125 Q 598506 Q 591 677
X6 KH2PO4/(g- kg %) 20 25 Q 299 253 Q 784 281
X7 /h Time 76 8 96 4 298 358 Q 023 164 *
X8 /__Temperature 28 35 - 190434 Q152977
D* > 95%
Note * Reliability> 95%.
t- , , 5 Plackett-Buman
3 99 1%, 95 5%,
97 7%, 95%, , BoxBehnken ;
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15 , 8
8 RSA
Table 8 Experimental design and resultsof RSA

X1 X2 X3 Y 1
o /9 o (mITd 9) h f/(U- gl
N umber . H Dli . Specific enzyme
Konjac pow der medium Time activity
1 - 1(Q 5) - 1(1 0 0(96) 985
2 -1 1(1 4) 0 850
3 1(1 5) -1 0 870
4 1 1 0 874
5 0(1 0) -1 - 1(72) 1080
6 0 -1 1(120) 1 036
7 0 1 -1 995
8 0 1 1 976
9 -1 0(1 2) -1 890
10 1 0 -1 880
11 -1 0 1 865
12 1 0 1 825
13 0 0 0 1350
14 0 0 0 1 336
15 0 0 0 1328
SA SRSREG RSA 299X i+ 34 75K 1X2- 5 BXiXs- 144 253 +
(9 6 25X X 3- 172X 3
Y= 1338- 18 625X :- 34 5X.- 18 875X s-
9 R:A
Table 9 Regression equation of ANOV A
F
Source Sum of squares DF M ean sguare F value Significancy
Simple tem 15 147 25 3 5 049 08 155 595 79 * o
Quadratic tem 516 158 97 3 172 052 99 5302 095 8 *o*
A lternant tem 584 616 5 3 194 872 17 52 465 331 *
Error tem 486 75 5 97 35
Total 478 485 9 53 165 546 122 2 * *
I S *. JFoos(3,2)= 19 16,Fq 01(3,2)= 99 17
Note * *. High significante, *. Significante, Fa 05(3,2)= 19 16, Fo 01(3,2)= 99 17
F 546 122 2, F> Fa 01(9, 5): )
10 16; R*= 99 90% 2
2
Fig 2 Regonse surface plot
, - Q1254,X3=- Q 05640 Q 98¢,

Y ,  X1=- Q037 91, X2= 117 1, 9%h
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1341 U /g ,
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1337 U /g man 3 ,
Q 3%, RSA WM 20- ,
11 : 9 0g, 10
g, Q 98 g, Q375mL, 11 7mL,
(NH4)2904 12 5g/kg,CaClz 1 0 g/kg,M g041 0
3 g/kg, KH2PO. 2 5 g/kg, pH;
28 96 h, 2 3
: 1337 U /g
3 WM 20-11 ﬂ-
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Study on the solid-state ferm entation of acidic fmannanase

ZHU Jie',L | Jian-fang’,W UM in-chen*
(1D eparment d M edicine, Southern YangtzeU niversity,W uxi, J iangsu 214064, China;

2 School o Food Science and T echnology, Southern YangtzeU niversity,W uxi, J iangsu 214036, China)

Abstract: T he effectsof the nutrition ingredients and cultural conditionson the production of acidic
mannanase by A spergillus niger WM 20-11 w ere studied in this paper. The optimal fermentation medium
contained 9 0 g of wheat bran, 1 0 g of soybean flour, @ 98 g of konjac pow der, @ 375mL of steep liquor,

12 5g/kg (NH4)2804, 1 0 g/kg CaCl2, 1 0 g/kgM g04, 2 5 g/kg KH2PO4, and 11 7mL of H2O. The
highest fmannanase activitywas 1 337 U /g dry matter by slid-state fermentation at 28 for 96 hours

Key words fmannanase; A pergillus niger; lid-state fementation; reponse surface analysis



