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B OB NERERABF NGRS R BT A AL ERASZ L LK, A
EREREREXERS IO ES SRS THRUAL. 2RAN . 2L X HABHAELHR
WEFPH AR OIRGHEHNRBT 18.86 U/mL, REXRRELFHORARARELHN):
$E5EEAMHAQ: 115, (NH,),SO, 0.15, KH,PO, 0. 2,232 80 0.1, i 1§86 h R K TiL |
59. 86 U/mL,
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Optimization of Culture Medium for Producing High f-Glucosidase
by Aspergillus niger Mutant
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Abstract: In this study, Aspergillus niger mutant with high g-glucosidase was obtained by
radiation. Single factor and orthogonal test were developed to optimize the culture medium for -
glucosidase production. Only 18. 86 U/mL B-glucosidase was achieved after X-ray radiation
mutation. The optimum composition of medium were listed: bran and maize power (1 ¢ 1)
1.5%, (NH,),S0, 0.2%, KH,PO, 0.2%, Tween 80 0.1%. the highest g-glucosidase activity
were achieved at 59. 86 U/mL with the optimum medium.

Key words: 3 glucosidase; Aspergillus niger; mutation breeding by radiation; culture medium;

optimization

FEE B (EC. 3. 2. L2D ALK R D  ARMUEHR. MAS LHAHHERE, AT
WHBER EAEEMOTEANZ— HBE  BWAERBTLHESRA HERHRRY
HEIEZWALEMYEAMERK. 8T BETAREDHEANMANBIRNE LR
FRNITFEGEUNFUREHHENAR.G R, BALEASSABFERHOHRRER

1 7% B 39 . 2008-07-25. :
EE® N FEMBA978-), B, EARELWA BB, TR+ . TENSHAY TR EHTR.
* HIAER: N A976-), B, EHBERA, BIEER. TR0+, TENEREYAREEIIEF @ HHR.

Email : mingll@jiangnan. edu. cn



#5H

HRmF . EEIHLE > NGB TR AKRL 125

ZHOTFHRAESFHEET BTN EAOBRE,
BHEAE—BRR EHEBHE, HBREK
EAREMIPMApHER TR TR KBERE LA
BEBURERES. B LHEERTBEIRS
Mok KA T W A R AR AT R .

PHEBETBEMTERARMERBRERR,
BERFEBENE. ZRARKERE, MBE
FRHTBINR AR REETEES . EHik.
ERRAEHBAEBIRT oA EETHN R
EHAETBIERE I AEEETFBEH T
EFRE—-EHHEBKE. BHEBEST X-HE
EHAETEEIEXD 30.91 U/mL, BFXE1])#B
#HH 17 U/mL,

1 MHE55E%

1.1 ZBEHE
1L1L1 ## BMBaEEFREXREMEYHR
ERE.
1.1.2 %%

PDA 552 . DR B (X EYIH)I300 ¢ HEHH
20 g Bifi§ 20 g F®/K 1 000 mL,121 CKE 20
mintt

REABEFE - FKFK 0.5 g, (NH,), SO, 40
mg . KH,PO,50 mg,.MgSO, 5 mg,CaCl, 0. 25 mg,
FeSO, « 7TH, O 0.25 mg. /R ¥ 5 mg, ZnCl, 0.05
mg,fil/K 25 mL F 250 mL =AM +P,.pHEHA
#,121 'CKH 20 min,
1.2 ERAE
1.2.1 ##eszHhsk 7 PDARIEBEFEL,
30 CHEILE# 48 h, A58 A PDA BEEEFHEMN
500 mL =M (FMFEHRRE),30 CHEER
24 h, HEEAKETHFREREFHAT EARE
B (250 mL =A% 25 mL, 121 'CKE 20
min) , RS 3 10%,30 'C.150 r/min 3% K%
72 h, UABEW T 4 000 r/min B.C> 10 min,
L EW WSS,
122 ##aaAt RAXHES v-H4E¥N
R EHITEBALE, 85 6 18] 8 min, i o %0 7
E. 4588 -t pEERETH-BRR . B
BEM AR,
1L2.3 phE&EBRTSmERNLHF% BO.5
mL —ERMBERHB, MA 0.5 mL 0.5 g/dL
KBHHEFETF 0.1 mol/L pH 4. 8 B ZE PB K H),
55 C4& 1R 20 min J5 .M A 1 mL DNS &, 4R
BIFERKPES min, B HFHABKBRE 10

mL,7E 722 ® 4 X% E it £ F 540 nm 4t ® OD
HS, UK SR B R R R D ik AL e
SH,. ELREBT, EXEIEHEYTE 1
pmol FEH(UHHEITH ITHMEN T HF
BRI,

2 #R5H#

2.1 HAMHEFE

HEITUERN BMELE X-FRBHEL
EMIERE, & 30.91 U/mL ML EEKEST
18.86 U/mL,

X1 FREFLBENRMEOKNE
Tab.1 Effect of radiation treatment on B-glucosidase produc-

tion

BiE BiE 1/ (G/mL)

I¥: 13 12,05
X-HRFTEB 30. 91
rHRFEEEK 25. 48

2.2 WiEXEO KR

oMM, BMBEUKE S ERR HHKE
ROREBTE /1 B, Bk LI, B TH 66 R B KB A D it
B BEIRAE LA ZEHRS KRN ERRR
B A S FF FRE D BB , BK B R B R M A B R 4E
BT, TSR oK BR B oK B B Bt AR O TR ol B R
EWBBEAEE, BERM 2oMEHEESEXRE
UREH1: DARE,FBINEERR.

’ £2 BEXNFEEW

Tab.2 Effect of carbon source on f-glucosidase production

BR®R EIMERSS/Y%  BIEH/(U/mL)

34 2 31.80
EXH 2 25. 96
S | 2 21.41
B+ EKE 1+1 35.16
B+ E KK 1+2 29,03
B+ E KRB 2+1 ' 30.21
B+ K 1+1 21. 62
L3RS, 2+1 26.57
b IR 1+2 22,44

2.3 FWEXFEHARMN

FIRW, LHMAMKTAHLA, (NH), SO, N
RiEet,p WEBEH MBS N8 (37.65 U/mL),
HAEEEET 0. 1% (NH,),SOMEXNEE .
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Tab.3 Effect of nitrogen source on f-glucosidase production

25 [kl 80 WKW
Tab.5 Effect of Tween 80 on productionf-gluicosidase

AR FIERSB/ Y% EES/(U/mL)

=R:i3 0.1 35.19
EAkK 0.1 3144
(NH,), SO, 0.1 37.65
RE 0.1 35. 81

2.4 BEEREL X < EE A R MR
&4 EW,0. 2% 8 KH, PO, 34 7= B§ A #4712 itF
fEREH .
F4 mBRENTHER
Tab.4 Effect of phosphate on fi-glucosidase production

B BMERSB/ Y% BEH/(U/mL)
Xf B CR D 0 24.70
KH. PO, 0.1 27.66
KH, PO, 0.2 40. 63
KH. PO, 0.5 33.16

2.5 RLB-80 X} EE AR IR

F5KRM,tiE 80 XA RHIER, BEE
0. 1% IR 80 X 7= AR #E 1 FH 8L & , T R & 43
¥ 0.15% Kynt 18 80 Xt 7= M (R M FIFF 4R T K&, iR
iR 80 B P H . =BAEIWMHIER.

& EMERSB/ Y% EEF/(U/mL)
st B R ) 0 27.35

H: #8-80 0.05 41.02

Hi8-80 0.10 41.62

it ¥ -80 0.15 31. 17

2.6 Mgt FEBHNKR
FoRV.EHTHESRNHE, X ™BEK
EmwAK.
®6 Mg HFEHmEM
Tab. 6 Effect of Mg:* ion on production f glucosidase

& HIMEESE/% 8% H/(U/mL)
MgSO, 0.01 39,43
MgSO, 0.02 39.10
MgSO, 0.05 39.32

2.7 BHREEXTXRAHL

it EREERAR, WETRWBEY 41T
FERR JHE T EMNNRERMER. X414
BEER BRERES B RERE S PR ot
B8 RESH. FRIAX4MHEM"RNEE
Fw EEE-TEEANREFMBEERN 3 K
Tt LGOEXRAR, RREHAR 7, HE
REX & B R R IR B E R A R R
T HERRET,

®7 EXHBARRITHIH
Tab.7 The design and result analysis of the orthogonal experiment

EES
RRFS ﬁ&—f—Aiﬂe#} (NH.,B)ZSO‘ KHzCPO. m’? 80 éﬁ;ﬁﬁé
A: DERSE/Y BEHSB/ % BRESB/ % RE /%

1 1(1.5) 1(0. 05) 1¢0. 15) 1(0. 05) 43.34
2 1 2(0. 1) 2€0.2) 2€0. 1) 55,56
3 1 3(0.15) 3(0. 25) 3(0.15) 45,37
4 2(2) 1 2 3 37.13
5 2 2 3 1 38.25
6 2 3 1 2 42.78
7 3(2.5) 1 3 2 30. 92
8 3 2 1 3 36,17
9 3 3 2 1 44,90
ky 36.07 27. 85 30. 57 31.63
k, 29, 54 32.50 34.40 32,32
ks 28. 00 33.26 28. 36 29. 67

®ER © 8,07 5.41 6.04 2,65

R K A, B, C D,
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HETHANEENRESHAD.EHEN
BERZR KIS HH A>C> B>D, M EkK
BBRBNHFRERAMETROEmMBER, BEFE
AL KH, PO, 5 B K Z, k7 80 X LW .
HEpEEREMIERENBRERLY A BC
D, ,Ep#kE+EXBUREEH 1 D1.5%,(NH4),
SO, B4 % 0.15%, KH, PO, JR B4 % 0. 2% , it
B8 RBAMO. 1%, EREHTRESLENE
5 H1 KB 59. 86 U/mL.
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B pHEEET BN R ERGHETIE
SHATAEYEREE>BE L, Kb X HEEs
FEAREME N ESR K, 53 18.86 U/mL. &%
BUBREEEHREREN: LS YEERMESE
KkMGERE1: D.EES$0.15% (NH,), SO,
RESH 0.2% KH, PO, i 431 0.1% i 80,
i3 BEIE 1R KAl A F) 59. 86 U/mL,

[1] ¥, 55 & WX, % REBE> s HERTBRBASOMRD] MALASS¥IR,1999,10(6); 732—734,
LI Ping, WAN Xiao-chun, TAO Wen-yi, et al. Fermentation conditions of g glucosidase production from Asp niger[J].
Chinese Journal of Applied Ecology, 1999,10(6): 732—734. (in Chinese)

[2] Garcia-Kirchner O, Segura-Granados M, Rodriguez-Pascual P. Effect of media composition and growth conditions on pro-‘
duction of bate-glucosidase by Aspergillus niger C-6[J]. Appl Biochem Biotechnol, 2005, 121—124; 347—360.

[3] Ramirez-Coronel M A, Viniegra-Gonzalez G, Darvill A, et al. A novel tannase from Aspergillus niger with beta-glucosi-

dase activity[ J]. Microbiology, 2003, 149(10): 2941—2946.

(4] talim. BB (As. n. XD-DSBHHHE M BAGHE]. &FH¥,2002, 23(11); 59—62.
YANG Sheng-yuan, Study on g-glucodydase production conditions of Aspergillus niger (As. n. XD-1)[J]. Food Science,

2002,23(11): 59—62. (in Chinese)

[S1EPHR. BIBMAMBIESUHFER(D —EBAIBEHATLIOAR ZREEAMKENIL. RASRET

Mk ,2000,26(4) :40—42,

JU Nai-hu, New advances in enzyme engineering research and enzyme preparation industry( Il )

present status and de-

velopment prospects of enzyme preparation industry at home and abroad, and countermeasures for speeding up the develop-
ment of enzyme prep[J]. Food and Fermentation Industries, 2000,26(4):40—42, (in Chinese)

(R . F450)



