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E % R B %
(FiEgL L RRER RF 071001) ek AFaRdER RN 430070)

W E B (Apergillus niger) MBY % B 8 25 5 M 2 5 & £k §7. Sephadex G-200 S/ it
3. DEAE-S# X B FXREN. BB E K ER =% (PAGE) H&S K, RAT 4 MR85
#14y EL EII. EXIL 1 EIV, 8 SDS-PAGEME 4 T-B4F 5124 102.6.97.9.61.2 # 36.5kD; A% 12
RAMKNESESH S50 415.424. 48 M 415, 4 MSWBERREBEH K 55~
60C; E1 B0 iE pH 9 pH 4.0, A& 31 E4 N pHAS. HEASNABEHH—EXR. 4 TR
BN A, R PERR AT, 55C 4 90 min, EIH —E MUK, KA INMASEHENER, 4
ABHBRIIE.

XA RUB. A0S

EF Q556

3 ¥ 88 (Inulinase) & R R E B — 358 (nulin) B K@K, FTEXETHHN AN 4
M e Y. AENEY SRR, UERATERD, MaMEY > L8
MY REYE S, KEMEKSEA -2, | RGN, EEAR RS,
R R & —¥. Nakamura M 2 B T8 (Aspergillus niger) |2 B0k ) i 21 25 87 B 32 60 5 4 —
/I\“Wiﬂﬁﬁﬁ'ﬂﬁﬁﬁiﬁ%ﬁ,iﬂ‘%%ﬁiﬁ:ﬁ%mu BB G BREE (Kluveromyces frigilis)
AR B B YR B L K RP-2. 6 RIS AU, TR ERW, ME KM RN B P2
A LR HR, B —EhRO R RS AEEREmE RN ERT, RUREMN
KAE A KA AR E TR 4 B R B0 Bt B Mo AR MR MR R HER.

1 #MEFFE
1.1 EBENE

#k 60g, MM EE 0.5, M 6.5g, K 50ml,
1.2 FHiNERR &

500 ml =R 20 g B AL, B A KB 8d, KB R E ¥, 17 1:2000.A 0.1 mol K K& ER
FErhIK (pH4.5) B BE, 15 2518 2 min §THOE %, EEKE 4 h, FRY 2 min, N2 RK
IR R & 46 B A o A BN S ML RE
1.3 NRaaREIR
131 Wb aidk. 7 0C &4 T, /8 40% MR ERBRERAERD, A o0% AAERREN

» Pt A AR RS WATR (EE P RLIAEEIMEWFHRERR).
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HA ¥ A8, A Sephadex G25 Hiih, 2 — 8 6000 HATHS.

1.3.2 Sephadex G200 B#f: H R AR 2.5 x 90cm, B K RIELE 14cm, F# 12ml / h, Al
LKB2023 & A sh 24700, BAEBR S 10T, A 0.05mol pHS.0 &Y KE KR 28 M i F- 45 J 26 .
133 DEAE-4 %R DE, B T X8 EM. HFBHEAEM 1.6 X 60cm, A pH6.0 # 0.05mol
Tris-HCl 28 /P -8, #H 5 12ml / h, A 0~0.5mol NaCl Ze#E#8 B BERR.

134 HBE2E ARABREETIRBIKITIE, REE T% = 3.1%. C% = 2.6%, A
pH6.7 B Tris—HCIZ Mk AL Hl: 7 B BE T% = 7.0% C% = 20%. Fl pH8.9 i Tris—HCI£ op
WRCH, B AR Ch pHS.3 ) Trs-H EHBMEWH,4C . 120V HER K.

1.4 SHMESE

141 B8 FENE. XA SDS-BRABAMERAREIKE RESTRED . KA
§ (Carbonic anhydrase) 30kD, B8 B & B (Ovalbumin) 45kD, 4 Il i§ B & A (Bovine Serum
albumin) 66.25kD, Bl ¥ €& 1 (Ovtransferrin) 78kD, B 45§ (Aldolase) 158kD., Lir¥EEH
HaTROMEMHEAKYBXIREEIEAEFE, HEFNEMN S T8,

142 FBMEAINE. 28 Uhm Z #6800 &7V BGE 48 B 4R 50pl, bi A 4504
5% ¥ 35 % (0.1mol pH4.5 BB ZE P #k) . 55C HH B K 10min, 100C ¥ 7K ¥ Smin 23 X
& BUH RS E A, A 4.5ml ZE18 K, B4, R Somogyi—Nelson 77 % M 2 35 J5 8 ; A1 H R
FRAMBETAERER. ALRATRSHRAKGTESR, ELRZUSTESIH KB
P4 lumoliE R B REN Y | 181 /1 36 (U),

143 AEAEANE. RAEIHEL G250, B mEaE e R,

144 FHEBAREROTYSN XAKENE. BAANETE 28 K =101:2,
R K-k,

2 HERAT
21 RS

M M9 BB AL R I 1. 4 Sephadex G200 4+ B /5, BAFWMEAEHE
S8 YE B ¥ (PKILPKIT) . # —# Fl DEAE- XS
FRBZHE, PRI 5 BEP 2N E08EIE S
¥ (PKIIa. PKIIb) ; T PKI{G8 5 | N0AETE 1, £
HL I # #, PKila. PKIIb & i B — & & A, N X B
ik 48 M PKI{A i LA R Lk . #E— 43 PRI
FPAGES B, k)G, HERD A BB, X4BEHT
B4 % %85 1E 1 W 384> (PKIa. PKIb) , F BP0 BE
B &AW, S - KB, BF @ ka(LE
. APRHE, RBEB K LOTBEKND, 750K
PKIa. PKIb. PKIIa. PKIIb # ¥ EI. EII. ENI # EIV. Ubhm
1 Nakamura #F W B h B o BLRE W PR AER) 3 DB 86
A, KFRERSHARBGHOBONR LA | e R
—EMER, W%Eﬁﬁ%ﬁﬁﬁﬁ‘#&~ﬁ%ﬁ,l& Fg | PAGE of invlinase components
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S, EBTEBEAFHAR, BT FEHEETERBARNER, KAERHFH - R
KA.

x1 BiER Ms BRERE

Table 1 Purfication of inulinase from Aspergilius niger Mg&9

RE % BWE BEH A 20 /%
Total Totat Specific Purification Activity
Steps activity(u} protein(mg) activity(u/mg) fold yield(%)
MMM Crude extracts 162359.50 731.37 22.23 1.00 100.00
R SRt 13322.40 389.85 34.85 1.54 81,94

(NHu): SO4 fractionation
Sephadex G200Z#7
Sephadex G200 Chromatography

PKI 2050.31 73.21 28.00 .26 i2.61
PKII 6208.24 70.53 88.58 398 38.18
DEAEAF X EH

DEAE-celiulose

Chromatography

PKI 112767 1593 70.80 3.18 6.94
PKlTa(EI) 1342.90 151 371.10 16.69 8.26
PKIb(EIV) 2962.46 6.32 426,20 19.17 18.22
H k7B Electrophoresis

PKIa(E) 270.44 6.25 43.25 1.95 1.66
PKIb (EI} 547.55 5.54 98.85 4.45 3.37

22 KRB M3 FMEMEARS T

P SDS-RARBERAMEBRERARANE 4 T H A7 TR (MW)
MEBEH(pD), X 2EX\4MES G FREREAR. BT TEILFR EIV (5. %
JBE 2 A B 1 4 FF, AT BE EIV 2 ey B4 5] 6 T B 44 R B = R 4K, 7E e 3K, 4 i 2
SDS HIBEZMABEHRELE. 4 THHBHINFRAERAK, B EIM EIV
FEHSERE4ISENAENMERESH 424 M4, XTHRBERT FFHEA
BIEAR, Unm ME TREBH BN = A5 0508050 4.5.49 f1 521, 545
RERMFER.

£2 R E M FHROFEA RS TR
Table 2 Mblecular characteristics of inulinase from Aspergiflus niger M89

El Ell EM EIV
FF & (kD) 102.6 97.9 61.2 36.5
Molecular weight

%L F (pD) 415 4.24 4.48 4.15

Isoelectric point

2.3 Wi B M89 MR ¥ AR o RO ALt it
231 BEREREERSHHBEYE. EARBEES TNESETNFHIE N, UNE
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100 - 100
) #
> 8ot 2 sof
= g E
. 6ot g 6OF
% 404
9 L
“* R
R e
. £ 2[
T 2r -3
¥ D..“_l_ L 1 1 i 1 J
[1] T i L P i i 50 55 60 65 70 75 80
45 S0 55 60 65 10 75 WA Temperature (T)
& X Temperature (T}
H2 BEXHBEEANES A3 #HeEmehREs
Fg.2 Effect of temperature on Fig.3 Thermal stability of inulinases
inulinase activity @: E; O: EII;, ®: EIll; ®: EIV.

®: E; O: EI; ©: ENL; ®: EIV.

B BOE R R R, & 45 2 SIFEA R B E T RIR 90 min, A5 A4, MERREH
BME N, FREASORREYE., SR8 2)FH 4 44 KRR ) BiE R ERE
55~60C, X 5 F H %, Nakamura 1 Unm Z#REMNEREEA -, RENEREM
EBEKANEYEEREEET, AEITUFHR. 4NN RRERE -EER, 2
FR /P E S BT BRET, 55C R4 90 min, EIRF LN, KR I MABRANE
hegEk, SAHEBEREE 6STH.4MHIBRAGENREE, TXEREREE
HMERBESSCRAREHET. AXMNEREMARERY, RiIBEHHMOMREH
i, BOERE R, VRERBRUERES LR RRAEATE.

232 Rih% M89 ¥ N HY 8IS pH M MR . AR pH 89 0.1 mol 78RR BB —

1001
)
T sof
2
g
v 60 FGB EHEMEV XS R
: : (10min)
® 40}
&
® 20
R

olggm— o 00w

4 s 6 ? FG & EH EIIl EI¥ XS R
pH

(30min)

B HHMKRAne o
G WHEW. F.RE. S . R WM X MR
Fig.4 Analysis of the hydrolytic products of
inutin by inutinases
G: Glucose; F: Fructose; S: Sucrose;
R: Raffinose; X: Controi.

B4 pHEWEE TR
Fig.4 Effect of pH on inulinase activity
®: E[; O: Ell; ®: EIl; &: EIV.
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M. ELLRBEBRH 5% K8, ME pH B BME BN, 58 E %W, 4 4
Ao I H RIS N RER pH ¥ W% T, 815 pH W B &5, EIL EIL EIV K &8 pH ¥
4.0~5.0, 2 pHS5.5 L LB, B % A P E % BT RIE pH % 4.0 £F, 4 pH5.0 BH{Y#
A 75% MEETE 7.

HEAD I AAR pH 9 LR B b ERE 120, RGHE pH4S5, MERL S B

ML, BREY 4 A5 B E BT, 7 pHA.0~ 7.0 B KW S %, % pHI0
4 Ao BHE —EBRERKE (20%~25%), EE5E40H, TUEH, 7 pH5.0~7.0 7
BN A0nRENNEXRTEN, Y pHERKES, HHMEE HEERKE.
233 HARHHMAL KBEBNERIR. BEADE SSTAE 5% HEH (ENSEY
A b3 ), 2+ BIFEK AR 10 min A1 30 min BAEHATACENT. FMEE. B, K FEE
SR, GR(E SR 4TS KBERUYRER BAREEHRSEM, 515 4
AH WA 5T 190 SEVIBE, Uhm BBt B 6 3 M ERMASBENMIM, SATRER
—3, i Nakamura 2450 Bl % 3 MHHMAS S, H—-PREEON TN, £4 2404
SRS BOEATILRIARNEHERGERMARNER,

$ *F X W
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PURIFICATION AND PROPERTIES OF INULINASES
FROM ASPERGILLUS NIGER M89

Jia Yingmin
(Departmentof Food Science, Hebei Agricultural University, Baoding 071001}
Zhao Xuehui
(Department of Food Scienec and Technelogy, Huazhong Agricultural university, Wuhan 430070)

Abstract  Four inulinase components were purified from Aspergillus niger M89 by
(NH,),SO, fractionation, Sephadex G-200 gel filtration, DEAE—ceilulose chromatography
and polyacrylamide gel electrophoresis (PAGE). The molecular weight of El EII EINl
and EIV were indicated to be 102.6, 979, 62.5 and 36.5kD respectively by
SDS-PAGE. Measured by isoeleetric focusing, their isoelectric points were 4.15, 4.24,
448 and 4.15 respectively. Four forms of inulinase exibited maximal inulinase activity
between 55~ 60C  with optimal pH4.0~ 5.0. There were some difference in their
thermal stability. The litte the molecule of the compoment was, the stronger its
thermal stability was. All of four compoments were exo—acting inulinases,

Key words Aspergillus niger, Inulinases
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