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Optimization on the culture medium components
of space-flight mutation strain Aspergillus niger ZM-8 fermentation
corn stalk powder for producing B—glucosidase
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Abstract: Taking corn stalk powder as the main raw material, the medium components of the aerospace mutant
Aspergillus niger ZM-8 with high cellulase activity for producing B—glucosidase by the orthogonal experiment was
optimized based on the single factor experiment.The results showed that the effects of bran content(F =32.414 >
Fo.oi =6.01) and nitrogen content(F =13.716 > F,,, =6.01) of the strain producing B- glucosidase were extremely
significant level ,the effect of water content was significant level (F =4.251 > F s =3.55).The optimization medium
components of the strain producing p-glucosidase was as follows :the bran content was 35% ,the nitrogen source
was 1.2% of (NH,),PO,, the water content was 250% and the inoculation amount was 1 :18. Under these
conditions, the B-glucosidase activity reached 42.49U/ mL.

Key words : Aspergillus niger ZM-8 ;corn stalk powder ; B—-glucosidase; culture medium components

th & 4S5 TS201.3 XERFRIRAG A X E 45 5:1002-0306(2012)06-0236-05

B — 7 75 BE T Bt ( B — Glucosidase , EC3.2.1.21) , 14
R C, B, MHR B—D— 7 4g Wl 75 29 Bl K fi B, BLA e
AR i o5 7 R Bl A e o R I T A = ) A R 2R
B DI RE Y o B — T AW A A T
BEyT L ok 3 R A R B A R H O Ak
T AU A B R N M. AR T AR
TEA) B 1L G2 W7 50 L OE B 2R BRAC U A ER 25 7

75 H #9:2011-06-02

EEBN: DA (1981-), B, Bk LT A, JHIF, B 5 &) i
M A LSRR,

HE&WB:“+—&" B £A3 L4+ %0 B (2007BAD8IB17) ; H3
KA R FHR AL KR B (1010RIZE029 ) ; H 7 4 #
F T AR B (1108B-02) ,

236 201252008

A B AR T, (E PRI A D R IR R 5 B
DR 22 A 6 1) B I BRI T B — 7 2 0 L T ) R
R R A Tl AR 4% 22 77 . B AT, AT 322 A
KRS IZ AR A T A 7 i i A W R T
B A B ARG . 7R AR AR B — 2 b T A
B AR Z2 A= v, S R R RS P A= FE 5 REAE 2T 4k
J AR b 43 5 Aty L B I v 10 I A T B — 7 25 0
TG, 7EiZ A oA W A, AT I, B A4
BEEF BT AT 7 S 5 e s PR 2 14 1) BATS o 45 3
P, VTR, BIFSE A 32 i B — A T i
Pt BB i B A e Y R v Rk B A A 1
P 2 A A AR e e SR ), BRI AR ZM -8 S
— R R AT A8 16 BT I T o 2 A bk, G R
e AR AR S i B— A B o ASBIF Y LA R R



@ézﬂfﬁil

Ay B ¢ 4

Fw AR B A FF A R SR S R L,
X2 BRI P B — i e R T A R R S L AU R L
TR PR RN ARG R S Sy AT R B S
FUEATHEAL , LAY D A P B AR Tl A A4 7= B — i %
B LS BUR R .
1 #Rl57R®
1.1 Rl 5EE

MR ZM-8 i KA AR e th K K I VS 2 B
ARk S AR AR B U ) TR S = b [ Rl o
e R K ALK 7 Pl 2 M X & 328 5 1 3R 45, - 47 T PDA
(LR RHE R IR L KR W [ Sigma;
3,5 Al KA IR A H ARG ¥k R A 4l
FORAEFTR  BTCEAS TR0 B KRS T, S AL
e ik 40 B B B R PR IR EK
FEFFHS 10g, Mandels #3230 (2% (NH, ), SO0,
0.05% MgSO, - 7HO,,0.01% KH,PO,)25mL, pH H
SR ILRE AR IR AL BORFEFFRY 60% , Eki i 40%
Mandels & FEW 250% (v/w) ,pH AR,

TGL-20M HUEG# A 2R B0l MU ) 5722
BT IR RS A BRA F] .
1.2 XLWH*E
1.2.1 kB ISR B E ZM-8 gHmfh -+,
JHIC B A BRER K B AR , ek > 10°~107 A4~/ mL )
TR, $2 6% (v/w) IR e A B Fh 1 55 5%
I 30CHE KT 7 72h J5 Kl #5 i EA il 422 1:10 422
Ao 4 AKERE P WL, S 3 b 35°C fE IR 1 3% 72h J5
SE B A HELT I
1.2.2 A5 SIS 1) oA D 2R S0 G

1.2.2.1  ffEER AN e 43 Ll 0.20% |
40% ,60% | 80% 1) %k 5z s Jin & by 7 Bl e Uk, P <2
P71 o

1222 fFAEREMTE 475 L, NH,C1 NH,NO, .
(NH4)2CO3\(NH4)ZSO4\(NH4)3PO4 ﬂﬁ%j‘jﬁlﬁﬁ
AR CEEE N 1% ) , 0 BN o

1223 HAESHENFE HEWME T RIERFEY
oAl B Ay S m s N 02% 0.6% 1.0% . 1.4% |
1.8% K W , I B o

1.2.2.4 HFAEE/KENHE Wremmiismikdoks
A 134 J55 & Bk 45 51 A 100% . 150% 200% .250% .
300% J 1% , I < Pl o

1.22.5 SfEEAMEMFE  FEEARN S TR
R Fb 4o 1:30 1:20 ,1:15 (1:10 . 1:5 K& fZ, W &
T o

1.2.2.6 IG5t TEVIEHE T hiE
AIRRYIERE 2 I, 38 0 1B A8 ST X R 4% R kAT
AL LI B B A re I 5% IR 3 4 45 .S58 IR 28 K-S
K PR 2 S U6 % SR T 5E o

1.2.3 MBS W R o AR S, A K
A AR R S, IA — 2 R 288K, T 30°C IR
Lh, Y 2 o008 , SR )5 2 5% 38 10000r/ min ¥4 1R 55
UL B S 0 10min, $2 B 3 W E &5 = 100mL, 5
1:204H fifF o 25 FH

1.2.4  [EWE AW E TS WS k13 ], A

Vol.33,No.06,2012

#E o WGE Y B 09 B % 0.5mL, il AJIE 4 A 1.5mL
0.5% 1) 7K A7 8 H 28 vl W, 7 1 %) B8 o A
1.5mL DNS 7 % D 4t 46 i 36 M, 4R J& 78 50°C £ 95
0.5h, B HY & 57 B ) Rl A sh i AL 1.5mL DNS %
L 1k B B2 R, FE 53 8 51 )5 B K Smin, 8 H) S A
540nm P FIRE OD 1H
1.2.5 [0S S8 L E—E MRV A& F (pH
WL ) L ARSI R T R /K RS 420 A2 R 1 pumol 4
2P TS W T SR — NG ) B (U/mL)
1.2.6 FIRALEETTE: A IAS 0 A5 2R Excel I
SPSS R A4 T AL BT AT o
2 ZER5HH
21 HEARMEXEME ZM-8 /= p-HEHEEHE
A

F 1 AT, 24k RORE R Bk R R ol
40% B, PR D BE B — A WE T I R ) S e,
35.39U/mL, e, Bk & il b i, WA RS 3R
FaE AR ZE AR T A ) R i = i A K R
st Zat, AR T B R Th A RIES
L= 30 A SR R g n L, BRI Ak R R R AR FT A
THE NI LY R A A TS AR
2 [
o {/‘/{\i\{
25 b
20 |

% (U/mL)

HI 15
10
5
0

1

0 . 20 . 40 . 60 . 80
ERBCAS I (%)
PL kA o 2 i 25 ZM-8
7 B A B T
Fig.1 Effect of bran addition on Aspergillus niger
ZM-8 B-glucosidase production
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Fig.2 Effect of nitrogen source on Aspergillus niger

ZM-8 B-glucosidase production
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Fig.3 Effect of nitrogen content on Aspergillus niger
ZM-8 B-glucosidase production
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Table 1

Factors and levels of orthogonal experiment of

producing enzyme medium
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Table 3 Variance analysis of orthogonal experiment of medium of production B-glucosidase
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Table 3 The sensory evaluation results of base—liquor
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