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Studies on the Characterization of acidic f~-Mannanase
from Aspergillus niger

ZHU Jie, WU Min-chen
(School of Medicine, Southern Yangtze University, Wuxi 214122, China)

Abstract: In this manuscript, the characterization of acidic p-mannanase from Asp. niger WM20-
11 was investigated. Molecular weight of the enzyme was determined as 39 000 on Sephadex G-
100 gel filtration and 40 000 on SDS-PAGE. The isoelectric point was estimated to be 4. 0 by
IEF-PAGE. The optimum temperature and pH were 70 C and 3. 5. It contained 19. 6%
carbohydrate. The activity of the enzyme was stimulated by Mg?*,Ca** | Li* \Na® K", but
inhibited by Pb?* .Co®* .Fe** .Mn’* and Hg?". K, and V,,. were 66.7 g/L and 333 pmol » min™
» mg"! with locust bean gum. The content of Asp and Glu was the highest. Enzyme hydrolysis
products from locust bean gum were oligosaccharides by HPLC analysis.
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1.1 B

B B (Aspergillus niger) WM20-11 Bt g-
HERBBR Rk, AL E K¥FE¥RAEYILF
1.2 FERAFRNE

Sephadex G-100. %%%ﬁ 2 000: Pharmacia
FRcENEAEA YA EAVBEEAR: LiE
HEAYHAEARAE =R ALK AREE C:
Sigma 7= & ; WA BERE. N, N7-F X XU 4 Bt %
(Fluka) ; SDS-PAGE & #iXt 4 F R BHRERE K.
oM T BB N, N, N, N B
L& B RA F# O 2% Ampholine: pH
3.5~10.0 for IEF, Amersham Bio-sciences 2\ &) ;=
msHEE AA¥RRN Y IEaNg. B R
G MR EEEYWEARTFRAR AT 46 E T
WFZ800-D3B #I; 3 H & H # ¥ & 4 : Mini-PRO-
TEAN IT 28 ; % fi AR W K X DYY-12C & ; B
W48 & Gt : Touching 995 B ; HE R B 3h 2 L.
AGILENT 1100 & ; & FE# A5 6 3% (X : Waters 600/
2410 &Y,
1.3 XERZE
1.3.1 EEMalE HICM4IFIESR: ]
0.5 mLEMHENEK,.ME 2.0 mL A 0.1 mol/
L.pH 4. S BEMBE IR FECHIM 5.0 g/L WA TR
Wi ,60C B 10 min; 3, 5- K8 8 65k
(BI DNS 3O M EE F . EELREZG T, S04

FHEAEFEHEEHEYS T 1 pmol HBWITTHEE
XA 1A HEREREERAJU,

1.3.2 A4 FREFMNEZ  F B 1:Sephadex G-
100 BT WA BT, & 1.6 cm X 100 cm, PR
WA 0.02 mol/L MBEBREEZE vh i (pH 7.0), (A
W 0.2 mL/min, MM FREEAR NS
1 ¥ 5 & H (67 000) 8 58 5 & H (45 000) BREH
B (29 000) FIZBA 5% C(12 300), A HHH 2 000
ERESE V., FIRE A TR LB V. R
lg M, 3F V./VoEIIFIFBRE M., Fik 2.SDS-
PAGE, #C#R[5IW B A ESLEERBIEKRL,
SERREEE 120 /L. EBRREWKE 30 g/L,
Tris-HCl Z i £, % DR 5 R-250 Jefa. K40
MAaFREBIREER A N RBMRILEE B(97 400). 4
I 3% A& B (66 2000 R AL3NE B (43 000) 4B ER
BFE§ (31 000) . B 2 (3 W& 41 4 57 (20 000) FIXG 1K
BB (14 4000, DAAHXTEBF NGB LIR I EER
B FRE X B LR, B £ .
1.3.3 Fo &0 RASEREHBKJEF-
PAGE) ¥, i# 0 Ampholine(pH 3.5-10.0) X % #
B R, B BIRE 54 g/L. FHERELRE
BN REBEF KR E—4% 2 cmX6 cm B
WOo.5cm KEW/ME,BEMA 2 mL HO B 20
min HHEFE EHUEBREMN pH EH. HHH5S
FIBRATEE — e — . DABERKES pH EE
B2 H LB pH B E MR, R EBENNEZK
K3 B A S Y pl 1E .

1.3.4 %#¥ pH R pH#AZXZZE pH2~6.5H
H%@‘Naz HPO,(%H’{ZF?\,pH {E 7~10 Fﬁﬁﬁ
BM-NaOH Z sp ik R. IR [E pH # 4 b %K BC il
5.0 g/L A TR VI VE VR, 42 00 28 KB O O B W B R
Al pH 44 T BHBBIE 7, AT 45 B8 & B2 A9 B3 pH MH.
HEE S5 AF pH WEMBIRE .37 CRIE 2 h, R
EHTEEMNELA TR ERE L, THBEBRE
pHEHE.

1.3.5 ZRHEBERABERIEE MBRAEARR
ERAKBT, RWBEFENERRRETHE
W AERMMESEE. TRBHEBEERERE
A U)Ky BV TE A (R IR BE B K ¥ R AR RS TR B D L R
EETHENEZGFTINERAHEIIEE.

1.3.6 2B TAMAETRGYEH BLEBET
(BRWEHN 1 mmol/L) 58 —F 40 CHE 1 h,
LA I 4 V8 85 7 i B R D ot BR D BB S 4

1.3.7 & FANRX RAEH-BRE:1 mLiEY
WRENBEEOBE.IMA 0.5 mL 60 g/L B EXBK
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VW, FRHRE A RGLER 3. 6 mL, FIR#E R A 20
min, il & ODyyo . MABEENFRHE

1.3.8 #HHAFFHME LI0.625~5.0 g/L I
SRR Y , NS e kW e mg e, L 1/0S]
HEEALER,1/V R AR, 1E B 3 (Lineweaver-
Burk)fi£k. MEHZEMYATKREIAHBEREN
Kol Voo

1.3.9 KAMARRSESHN BHESZ HCH
/K f#, & AGILENT 1100 S5 R H 30208 Ll 2
KBBRFEMEERNEARMNETE.

1.3.10 KM =# HPLC 54 K7 50 CTKME
10g/LAGK 10 hEH LEBRNEKETY. &
P& 4 K. Waters 600/2410 8 i {¥ , Sugar-pak-1
3 4% (6. 5 mm X 300 mm) , Wi 3148 H K , k£ 85
CLEHHEE 0. 4 mL/min, R ZEHF R L.

2 #RE##

2.1 AxsFRE

X o FREWNEMF E 1,380 Sephadex
G-100 BRI IE B EE T H 2 lg Mi=—0.894 9
(V./Vy) + 6.170 2,R*=0. 998 6, FF IR {E LERE#E &
EHMRBI&ETH V./ V(L. 765) K i L M8 8 8
HEEEMEREH Mr 2R 39 000,

ik 2 1T SDS-PAGE, 5 2 WK 1,33K18
lg M,=—0.970 3 (R(+5.077 8),R*=0.984 9,4
WEEE M RE(0.490) MirdEf &R ERBH M,
b 40 000, PR T B WIS M, HE, 5P XEE N
B, AREREMSHBERBY M FBEXE
5, /N RA 22 000, KEYE F] 162 0007 ,{HEZ ¥ K
LSR8
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Fig.1 SDS-PAGE pattern of f-mannanase
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Fig.2 Effect of pH on enzyme activity and stability
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HEESRBETUERENE 3D, BHXH
HBBEEMABENTO C, MMABREHHIR
(B 4)FWH,B7E 50,60 CEIER 20 min, 1§ I THER
£;65.70 "C B ¥ BE B . SIS AE o e fE) R T 75
CHRRRBI K% . - HBETE 50, 60 C{RIR 30 min
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Fig.3 Effect of temperature on enzyme activity
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Fig. 4 Effect of temperature on enzyme stability
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Tab. 1 Effect of metallic ions on enzyme stability

ERET HMEE/Y% 2EET X/ %
CK 100 Cu?* 96.2
Mg?t 139.9 Fe** 90, 2
Ca®* 132.6 Pb2t 89.3
Li* 119. 2 Co** 84.2
Na* 115.2 Fe** 58.4
K* 114. 8 Mn?* 49.0
NH** 101.3 Hg?* 2.3
Zn™* 97.8
2.6 R

HAHBESEMSHEENRESH 19.6 %,
HOABEO., W EEAKBEINEE - EREERN
EAR.AHHA - WABEE. FEHAR
HL,ARREERAHN A HBEERRBAARRAE
B S AL | T 7E 40 B A AR S AR 2 R BT
2.7 BHAFER

SBEIEE RN E L ZE AR E
BB K.l 66.7 g/L, Vo i 333 pmol/(min.»
mg) ., .

2.8 SEEMEARRSR
BERMAR(E 2%, (Asp + Glu)/(Lys +

Arg)Rg 3. 74, B B i WM20-11 fi =8 g H B

BRIV ERYERR A B, T A A B 45 R ESE

TiX—smi. Lind BB K Lys AMEH) Arg &

BREWMAEAFRNEERABIFIE. KK Lys/

Arg B HE X 1. 36, HSEhR F BB EER Y.
£2 FHRRARNEERAR

Tab.2 Amino acid content of f-mannanase

P P
RER  w BER Ly

i
BEB Lmv

Asp 14.4 Ala 5.9 Phe 5.5
Glu 10. 3 Arg 2.8 Ile 5.3
Ser 8.1 Tyr 8.1 Leu 7.8
His 1.9 Cys-s 0.8 Lys 3.8
Gly 6.1 Val 5.7 Pro 3.5
Thr 9.5 Met 0.7

H.EFPRMERGT . CERSTHEBER LERMAEER
R B RIR 10~15%.
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Fig. 5 HPLC of f-mannanase reaction mixture
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Ml E WM20-11 PAEMBRYE B HERERS
aifb , B & 10 38 1k 4 & 43 81 8 : Sephadex G-100 F1
SDS-PAGE il 15 &8 i) A %t 43 F B & 43 3 & 39 000
140 000, AR RE; B 4. 0; BIE/EA pH M
BESMHN M7 C:HMEAIHERSN
19. 6% ;Mg?* (Ca®* (Li* \Na™ . K" Xf 8§ & ¥ 35 1
A, Pb** [ Co** \Fe** . Mn** | Hg*" X} B§ & # I 1F
st A E BRI Ko fl Vo 435128 66.7 g/L
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333 pmol/(min * mg); MM H K+ Asp M Glu BEW, VIR ﬁ-ﬁ'ﬁ%ﬁﬁ%l_\&ﬂiif‘fﬂ
SEEE;HPLC MM KBAEKN Y EER ERR PR MAIT T Y Ewt. s, FAH
THEL ERIRENE. BREBEKAREEINSHERENHEYE. ™
MREREA X HBREMAAERNIF ARHBESNERYBERMHARHFRELEE -2
BWHIE AR REHT SR, FEA —E N R Wrae e, U etk — E MR BF R M S84 .
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