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i BN AERIER

HEE BEA EFE KFRT

LhARERESHEAEAFESTRE HE  250100)

W E T (Aspergilius niger)3id MBS ESRILE . DEAE-HRE 2 BFLEH
B H# Sephadex G-1004 FREEW, B8 7T ik At 3@l 4. WAHKh 67, WEY
25.5%. BSEREO0RGE pH 5.0, BERA L 60T, KB YATRED, B BENESF
B 28 000,58 13.9%, HSARAENEE RGN 4. EMAREARNNREE, 3t pH
MEEHEGERE, He?t PR R M E B ANEER. KEHERERRNEYD
T, Yy RS, B YER TR, I/ S M0 0348, SUEE NEYIH, K K 6.25
mmol / L, ¥, % 67.11 umol * mg™ » min”",

XRA FWE RHE

5 (inulin) E—#HEERSY, hBHLUP2, | AT REREER. RBERCEIFHR
BB — 2. | BT REENHEEHE, PHESTHREE 0~-30 M REREY. ¥
EARKUEGYHEERAFETEREY P KR ANRRE N R BT (Verusalem
artichoke) , |5 HAE K T IRH 80%.

BRFERFE R EYES LA KRR, 38 (nolinase), BIB-2, I-D-RRENM
(-2, 1-D-fructanase EC 3.2.1.7), EF] AE W2 FRRBFIEEFRZ T T £ RR
(P NEIEH ), NS FNFEND L2, 1 BFROMIEE). BiifigE
MEERFMHEY, BB FEA LS RBESECSM- AR, A 70ER,. 8
Shgk T 36 B 95 M) R (004 7 A ) 35 WIS K AR A 7 R 3R (UIFS) . S#R KR TE A 1L,
BREARIPEY L, RIS S50 B 8L A7 HES ML, 8 k@A &
— SRR R T A B 5 S 80~ 90% KB E SR B3R (UHFS). Wk, FIF 28 1 8
kT UHFS BE RSB, E—HAREBZZHAMNMER,

RICIRE B E (Aspergillus niger)319 PR HHHEEO 2 B AL B HAE RBISE.

1 MRy
1.1 WEEEE
B3, HILAKXEEEDRRMY, PEAEHEREAR N &/ 100m): BHFE

WREHESHMEH.
“HIRE A,
F X TF19964E 5 A 21 HH.
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60.0~62.5, HB Bk 0.2, KC1 0.7,MgSO, » TH,O 0.5, FeSO, - H,O 0.01. KT HET LY
B &S 15min FHSH R HE. S00ml =MAMREA 100 ml L3RI FH, 54xPa 20 minK
REM, T 30CEKEFGIEFR 72h, WERIER.

1.2 EENHEEEA

B Uk UL (Hitachi 200RP-520); % 4053 6B H (5 UV-240); HD-81-5A%
EMEOK M I ILAR) TH- 2508 IR &% 5 BSZ-1004 5 W £ % (1#). Bio-Gel
P2(Bio—Rad);DEAE-£ # & 52 (Whatman); Sephadex G-100F1 G-75 (Pharmacia); 3 %% (CP,
Lt Rl AR R ) B (L H AN ) S mE A E S (R, L isEa
AGE ) PR (PEM R LS LY ETI R, 4 FREERES (Serva);
HEXMEN AR CP 4.

13 BEHNNE )

B 0.9 mi A 0.1 mol / L pHS.0 i HAc NaAcZ M #1189 2% i3 8 55, 60°C Tk
5min, JOA 0.1 mli&E HHEMEER, BB IH A 60CHER 10 min /5, & 100C 3 A B
Smin FULR . #RJ5 B Somogyi®™ S ML M 7 BB, MR L RKMETFEA4
AR KR E | pmol BB T E B M8 20— MRS 3L (L),

14 EARSEMNE

KA Lawny®B:, U MBFAEA BIRHES.
1.5 ®Mikath

FREERDAELE SDS-RAHB R B KLY, Bk 014881 E 3 100V, H8E5
HANBEE, REBEEZ 180V, EHAK (15C) % H, BkGRAEDIEEE RS0 §
i,

1.6 EHTENE

KR BERIE ML, M 4b BT Sephadex G-75% 4 (2.6 X 100cm), F 3 % B4 2000
ME/ KGR, RS FREEEORYMAE 3mg / ml KEBR, $ 3 R 0Sm, &M
VeI BL7E 280 nm T HOERIL HEEBERER (), £HERS TREAMN gMW-V, / ¥,
A, R FREAN S T&].

1.7 BARDRESEMNE

REEB-RRE S ], UH B ERE.
18 FHAME RASFHERSHRBERE,

2 HERAuiti

21 HEWMOLELE

01 BMREUTIE: ¥ A BRSO O KRR, 1 E R AR E 40% WA,
4T B 24 h, £ 10 000r / min B0 10 min 5, L R EHEMABRE T 80% WA, §
4C48h LA L, 18000 r / min B0 20 min, ¥ ILIEE T & 0.1 mot / L pH5.0 i HAc-NaAc
BRop

2.1.2 JREE: R A BioGel P24+ FHHENBLEE, A 0.1mol / L # HAc-NaAcE b ¥
(pH5.0) L/, MR IR IR A BER . BRI PEG20 000 B S H.
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Fig.]1 Chromatogram of inulinases from A niger on DEAE-
cellulose 52 column

——Ay,, —NaCl concentration; —o— Enzymic activity.

213 BTFXHRE BRSSO 8EBMNE
i bR B rhil V-4 ) DEAE-4T % K52 =7
B (D3.0 X 20cm), TAIF B EHBERERZE
280nm YRR BK A, B A 0~0.8mol / L

70 110 150 190 230 270 310 350
¥MAE Elution volume {ml)

B2 RihEHWESAS AR Sephadex
G-100= 47 3
——A, o HEWISH.
Fig.2 Gel-filtration of DEAE-purified frac-
tion of inulinase from A niger on
Sephadex G-100 column

— Ay e Enzymic activity.

NaCl( B [F 0 28 s il A ) HEAT SR PEBEBESE L. D E R MR BEE B IS N, LA A
EHELOE. P EEEARSR—FBHEEE (S A)TE0.15mol / L NaCl &4
—RNIE NGRS B), B P REMERILE 1. 4R EERIE NS, 4CENRE
5.l PEG-20 00034, THEEMASY A #iTETHAEEME.
214 AFHEN: BFXEENBRMHN AKSERS 18 000r / min B 020 min /5, i
2] 7 45 [ 0.02mol / L i HAc-NaAc 28 th ¥ (pH5.0) ¥ # #) Scphadex G-100 /2 #7 £ (2
2.6 x 100cm) -, A EE R Brpse i, S RWEHMNETHE. ERES (H2) =/ REE
e, H o ) B S A TR, SR TR AR RR A R Pk 8.

£t ERS R, WREE 319 EMBPESRTERATIENSBEAS, RARK

#1 RAHRNIWMEE D WL
Table 1 Purification of inulinases from Aspergillus niger 319
. RHLE BWE 2EH ST L, G 3 AN
Purification steps Total activity Total protein  Specific activity Yield purification
L (mg) (U/mg) (%) folds
BN
Crude enzyme 1625 29130 0.56 100.0 1
WERETE
(NH»504 precipitaion 1026 161.8 6.30 62.8 11
BFEREN
Jorrexchange chromatography 469 219 214 289 38
SFREN
Gel filtration 414 11.1 373 25.5 67
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Bh67. SEERE SDS-ERBRAER B IK (SDS-PAGE) & H, X — FEH 4T ks
Wy —., BMBHES 9N E T BRANLERTITE L.

22 BREXMR

221 HWWOESHER: SERREENE. RAMNEBEEY-IBENEQ.HABER
k5 13.92%.

222 4 FRWME: SDS-PAGEMNE, RMEHEMN Y TR 25000, HLERTE
EME, MEZEEENSFRY 28000, REMES A SDS-PAGEL MR KT AHES
A MENFPTFREF —CRE. BRI ENBNEEMNS TERHEN, X&H
R R TEERR,

223 FEENSHAME: ZLHBEERSHEERNE, HHBASE AN pHs 4,
HEBAHTETXHBEHG pHS.0, X0 HH A EHEH, A58 DEAE-SHERBH,
M LA B i e S 1Y

224 pHXMIEHMBE IR ECHENER: LUXRE pHHE (pH3.0~8.0)MI Fr 8K
~Na, HPO, 2 1 M B AU B 15 1 S8 A9 HAC-NaAcE M, FFNEME /). SR RN E
BRI BOE pH A 5.0(B 3-A). BHEBES LEAR pHWEMMEES. 8 (~25C)K
Bhfo, MElE. SRFUHMBHREERSE, (& pH4.0~6.0 HEA HLRRE. M
& %7 7E 80% LA L (& 3-B).

225 RENFEMEANREHNE
W: 7 pHS5.0 B, £ A [E R (40T ~
TSC)THERMTE ., MEHHBNEE
BERE AN 60T (B 4-A), HEERAEAR
[F] f& BE (30C ~80C ) T4RI& 1h. R/5 M
EWE. R E 4B EVHHEERY
BIFMHRBEHE. ESOCHEEB WG B
& JRFIE 90%; £ 60C R 1R th /5, &8
& IR EET 80%. HERT 60T it
WL, R T RS, BHEEEMY

15035 1R PO AR 5 T ORI A 3 pHARERASRBEENEH
BEAMEGSEE, T sme N FF o FRELME; BRH pH TRBZ AN
SOC LA b A H R MR RE, B B gl Fig 3 Effects of pH on activity and stability of

g

35 Relitive activity {% )
-y
3

34 5 6 7 8

590 0 3 R R e o e
R T o 45809 KR’ T TR T A:Enzymic activity at vanf)us pH; B: Enzyme stability at
R A RIEFAR RN, various pH.

22,6 FEBHUEME - D2% ARKIVENE REENEY, HEENE FEN
TR RN X LY Fw KRR, LSS R Y MBS H 1R R 100%. ST AR X L
1 S JEE Ay A A R GREVAGBHERO S —HEER, CAREAT RS,
MTHEAEREENRAS < 1%WESE L ERERTEFE. ABASE 8.6
HEEE BRI RS, XRAHERAERTRYESTE-2, | REFRAGEAM
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Ha4 BESHREEHORESNER
A:ARFBRETHREINE: B FREE THREEMNE.
Fig.4 Effects of temperature on activity and stability of

invlinase from A niger

A:Enzymic activity at various temperature; B:Enzyme

stability at various temperature.

0 i P
30 40 50 60 70 30 40 S50 60 T0 30

ML —4, Ei P HPLC 424,
EREEBEMEREEN R
RIS, X R BN X — NN
ST, ARBEENELFRZENMT
BARE RESBERANBHES
ERmEEEOSRENER.AE
A% I8 T 55 0 R, AL O RS X 3 0 0 R
EHEBEEEMA T S)R0348, KF
Snyder 1 Phaff!" 8 3¢ ) 35 95 85 5 FE AR
By - 2RATHE.

227 ZRETHEEAINEW. #
BERBEYMAAFRMEEET G
PbAc MY &R B YY), H AR
3 2mmol / L, EMIENEH EMEN
BoHUAMEBEEFHEE NN
100%, HEMARRERBE FEHER

KM, SR (FDIRFNERATHRREREAAREANEHEN, HPE2RE

F Hg'*.Pb' " A O 9 Ml R B .

F2 EMBATHHWERENOER

Table 2 Effecis of various metal ions on inulinase activity

EMRT HxmEh ERmET bihsr. il
Metal ions Relative Metal ions Relative
{2 mmol/L) activity (%) {2 mmol/L) activity (%)
c 92.2 Mg” 658
7o 9138 o 48.2
K 89.6 Pt 170
™ 76.9 Hg" 8.7
Mo 66.5

228 ﬁﬁﬁl’ﬁﬂ]ﬁ%ﬁﬁf:. B EHEENE, UARKENGEEREIEY. NES
[ 57 B M BE, 3% A Lineweaver-Burk fEE 2, K15 R B 5 M8 Xy 3B /9 K (AN 6.25m-

mol /L, V_{H¥ 67.11pmol » mg™" * min™.

EAX TS, B TFREEFE, THAN T RARERE WA, Hddn
A b SREER 95% L B, HKTEA LT, ERME S #ITT B, HMMAS B

MYEE RS Z B X R, RR#—PHR.
#8 £ X
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PURIFICATION AND PROPERTIES OF INULINASE FROM
ASPERGILLUS NIGER

Chen Guanjun Sun Zhongdong Wang Yingda Qian Xinmin
(The State Key Laboratory of Microbial Technology, Shandong University, Jinan 250100)

Abstract The main component of inulinase was purified from fermentation broth of
Aspergillus  niger 319 to homogeneity by using ammonium suifate fraction,
ion—exchange chromatography on DEAE—cellulose column and Sephadex G-100 gel
filtration. The specific activity was as 67 folds at the fermentation broth, and the
yield was 25.5%. The inulinase, containing 13.92% of carbohydrate, was a monomer
protein with a molecular weight of 28 000 Dalton; and its isoelectric point was pH
54. The optimal pH and temperature of the inulinase was pH 5.0 and 60T,
respectively. The enzyme was strongly inhibited by heavy metal ions of Hg?*, Pb**
and Cu’*. The optimal substrate for the enzyme was inulin and the product was only
fructose, but it also had invertase activity with the I/ S of 0.348, The K, and ¥, of
the inulinase was 6.25 mmol / L and 67.11 pmol * mg™ - min™', respectively.

Key words Inulinase, Aspergillus niger
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