£ W ¥ R I7(6):443~448, 1997
Acta Microbiologica Sinica

SEERERT Y-85 MBI AL F iR
AXHE AHX & T X & # &

(WITREAY¥FE EIT 361009)

W T AEENE (Kuyveromyces sp.) Y-857H 0 M 35 ¥ 8§ (endocellular inulinase) ¥
Ffu5h R4 B8 (exocellular inulinase) ¥ 8§ # 53 5142 PEG6000-8% AR £h 28 nb i DK R R 48 38 4
MR, WEM - HBRE SRV, Protein-PAK DEAE B ¥ % #. Protein- PAK
200SWERERSREEHAIA - HHEAS EI MED; 5% R M DEAE-Sephacel B T 38 ¥,
Sephadex G150 BEBLL B85 15 813 B ME Fexo. £ Waters 650E B AL RS L E, ZEHE
BB ElI N EISRASRBEARERE AN, ET.EITM Eexo 44 7 R4- 5%
42kD. 65kD fl STkD: = EH HEE 5, £ B & B2 5 ¥ 30%. 35% A 25%; 1/ S (Inulinase
activity / Sucrase actvity) EE{E43 814 0.086,0.078 # 0.072; ZH MR/ M. EI.EDH
Eexo W8 B2 Bl pH 41814 4.6.4.5 7 4.6, BIEBE 7 5109 52T . 52C M 55C; Ag* . Hg' * Al
PCMB 85 HEH AN HER: ZE KB FRERG =P 028 (36.5%) M5
(13.5%).

X" WHERL, HhN, QAR

% ¥ 8 (Inulinase, EC 3.2.1.7) TE¥ 1L 35 %} (Inulin) A8 DA B Bl & 008, LI RUEE AT S
FERARFHEANRY. FRBOERTR, IEHANEERER, REREEE
EEHHESHA, BAERKEIEY. ATHE4EEE, B/ LHE RN RE
FEVEANRLREE=ENHBHAMTRAEY. DT RMNYRELS AT
Y-85% KM R AR LA OB — e R R, ME B R ZE IR, SR
BRI AL A I, S E BB A0 8 BT FE 1T L8,

1 HRfod &
1.1 ERANYE
HMEABERLE. BB YN B BRI SO RNk S ERE
MR ErP BRI, B O M LR R 3 0 R RS .
1.2 EEERNE
30 G R A B 05 1 O 4w o B R I T T
13 MH4EER
% H Waters 650E & B 4L & 4 (5 #i#E Protein PAK 200SW AE, 486 T & W35 ) FI B

*HF A - L HXWHRRIRE,
X T19965F6A 14HWH.
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WEBRESRERBEK T EERE.
14 BRBAEADSRSEARSRNE

BB G B Kb A B W 3 Dubis 58 MR MR MR BT, U R
te: EA RS ENTE Lowry BT, U4 MEFEAMEFEED,
1.5 EMfoTFRME

2 BB AR SDS—3 4% BE B 3E I i ik (SDS-PAGE) "l & 84 F & 2r BB
10%, T 48 e 3k B 4.5%, FL AR W % pHS.3Tris-Gly-SDSZE M, £ 4R 1 I 20mA, Rk 52 &
AEGEREL R, YA,
1.6 HEBRRBWRTD S

B 2= (Helianthus tuberosus) R, £ MK MTRHBESHEFH, XA il 5.
WK B RETE R &SRR, BRSNS 1Y A E B 2 (HPLO) 7
7, 77 R,

1.7 MRS ERF
T ARG Y857 A 0 Y A0 WS RN 35 40 M A B TR 1 A 2 BEFE AL
B PR N ST A
Endocellular cricle extract Exocellular crude extract
} {
PEG W& M3 4 rp i R PEGWEMRE: B rh M3
PEG-phosphate buffer extract PEG-phosphate buffer extract
' |
WS SEIE DEAE-Sephacel B 47 (1)
{NH,),S0, fractionatin DEAF-Sephacel chromatography(1)
4 4
Proteir-PAX DEAEZ#T DEAE-Sephacel 287 (2)
DEAE chromatography DEAE-Sephacel chromatography(2)
¥ '
ProteimPAK 200S W& B it 58 Sephadex G-1350%# 13T 3
Gel filtration Sephadex G-150ge! filtration
+ ¥
MA¥EHMEI f1 EN B 555 8} 8§ Eexo
Endocellular inulinase ET and EII Exocellular inulinase Eexo
Hl ResmEEY-ssEASREALERF 2 HefmRY-ssRsanEuLEF
Fg.l Puification procedure for endocellular Fg.2 Puification procedure for exocellular
inulinase from Kluyveromyces sp. Y-85 inulinase from Kluyveromyces sp. Y-85
2 HRFR
2.1 FHREMOMAL

Fa oy 26 ) R KL G Wk 22 PEG-% 6 £8 78 v v XUk A b 4L B G 4 4 SR ITCTE. Protein—PAK
DEAE B F3r#ukk B4 (Waters 650E %5 B 4L R 40) i, 44k 48.56 %, 3511 64.59 u/ mg
BREW (& 1), SFEFABEARER A AN EZMERP A =£EAKE. Hit, BE
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-2 £ F ProteirPAK 200SW B 3, BB AT HMNBIEHR, 2@ & ET
EL, AHEBSRE A 1.48:1.00,

®1 HEARBRALL

Table 1 Purification of endocellular inulinase

5 g1 3t AEN Hig A L2041 B =
- Total Total Specific Purification Aciivity
Procedure
activity(u) protein{mg)  activity(u/mg) fold yield(%)
M N R
8635.60 6507.20 1.33 1.00 100.00
Crude extract
PEG-#% BR 1h 8 rit ¥l SR B
7795.00 1812.80 4.30 323 90.27
PEG-phosphate buffer extract
RREESTRINIE
5482.50 112.22 17.56 13.20 63.49
(NH.);S0s fractionation
Protein-PAK DEAER#7
2565.00 39.71 64.59 48.56 29.70
Protein-PAK. DEAE chromatography
Protein-PAK 200 SW¥EHEL I& ET1: 143040 11.04 129.57 97.42 16.56
Protein—PAK 200SW ge! fiitration EIl: 968.50 8.96 108.09 81.37 11.22

SOB AR Y-85 A B S 30 BEMLES B, £ PEGBERE IR B v Bk AR 38, P vk
DEAE-Sephacel 2 72 %tk E#7, Sephadex G150 i 38, /5B PR A 27134 5.
&7 162.80u/ mg KRG (£ 2).

2.2 MRYAIEEE
F2 RSHEHERHL
Table 2 Purfication of exocellular inulinase
5 ® b e HEA & 2R3 B ¥
Total Total Specific Purification Activity
Procedurs :
activity(u) prolein{mg)  activity(u/mg) fold yield(%)
By N
3980.00 15007.50 0.60 1.0¢ 100.00
Crude extract
PEG#% 82 2 % rP WO 4R
R 7747.50 4420.00 1.75 292 - 86.27
PEG-phosphate buffer extract .
DEAE-Sephacel 8 Xt B4
7493.40 1086.00 6.90 11.50 83.40
DEAE-Sephacel chromatography
DEAE-Sephacel & 3£k B 47
6500.00 276.00 23.55 39.25 72.38
DEAL-Sephacel chromatography
Sephadex G-1508E Bt 3%
2670.00 16.40 162.80 271.34 29.73

Sephadex G150 gel filtration

¥% 8 E1.EIlf Eexo & Waters 650E & H 4k & & (4871 Protein-PAK 200SW
HE, 486 R WAR) KB, ZFH AR x5 (E 3); E1 H EIl £ BR SRR ORE R
£, Ik 5 Sy R K AL
2.3 WS TFRME
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#* H SDS-PAGE
. g.uer B ™ ZEI. EDI M
Eexo #y 7> - & (K 4),
CHEMEERSA
42kD. 65kD 1 57kD,
HTHBRE=EERH
: AR, RS % E

(
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l i

oA A b L
m 15 20 10 15 20 10 15 20

BFf8 Time {min} E"B}ESU, ﬁé&ﬁﬁ%ﬁ

E3 Waters 650EEAAGRKLEHRBAE W 5 ) 238 22 B BEK,
Fig.3 ldentification of inulinase purity by waters 650E protein purification system Ettalibi 25 "% #§ &, M
Aspergillus ficuum ¥ 3 AVIHHMLS T <0}
B/ ¥ ¥ 64kD, T Uhm % "V M Aspergillus
nigar P BHWFHERBST TR EZ
300kD,
24 MABRAKEEDSRIE
ZHEBARED-EI ZEIT RN 30%,
EIl 27 35%, Eexo X 25%. WY R BN+
S BRWE, Aspergillus niger ¥ 3 B4 &

T 8 My

B b S B 5 20%. 30% Al 40%"Y, ‘ N . . .
Aspergillus ficuum % By 8 B & B LT ’ v 0 - A
2204~ 41% Z fa]ol, B4 SDS-PAGEZRMEMIT TR

2.5 Kmﬁlq' 1/SEMANE Fig.4 Determination of inulinase molecular

£ pH5.6,0.1mol / L #I NaAc-HAcZE ¥ weight by SDS-PAGE
A& g5, 5 B DA B A B B (Sigma 7 &, I. Albumin (67 000); 2. Actin (43 000);
MW 7 4 000) X JE®, A lineweaver Burk X 3. Carbonic anhydrase (30 000); 4. TMV
| BBEE RS ET.ENA Eexo X 35, % Gapsulate protein (17 500).

B KM BRSSO N, M = AT 2% RS (T ) MRS
EHE(S), HHEEBI/SHE. REERRRIFI. NEBREENHNIET/SHBER, T
BRHAENERS I/ SESEREE, FAFRENTKEERE. FHit, H#AEI\IE
B E R — KM LM (Invetase, E C 3.2.1.26). AT XA BSFEKEH BN
$ (L8, Ettalibi S0 R BB T/ SHARGT 102, MEABH T/ SHEERT
107, EBXMAYU4E,E].ELM Eexo R EWBE.
.6 MPEHSRYE

LS BFE. RSB AESNETU.0%), FFMAER(I0u/g)BET.EQ
0 Eexo,S0CHEBIESHER 6 Wa, FYHABKENBEEEHSN. BABEGHEAAR
B AAENE S GRTERS), RLER REEUAEU =R Kk®R. #=
BRREHARSHHEAC BHTHRESFCHELERS — MRS T, Hit
FEFEHEFKSE. NOEREETAABRERAIR TR SRIBRERKER
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WoARERS Y- SSEESENRANRISHE OB ET.ED A Eexo B4
NHEBRE. BEEENERBEEMIBHN: MEHWKERR, # 0 Etalibi 2 M
Aspergillus ficuum P=E RGBS+ 5 B E 5 PO R BER 3 Fhoa DI BB AET.

F3 WHMOK AL SHEE
Table 3 K, and I/ S ratios of inulinase

e AL ] 2. 3]

Ko
a4 W Inulinase Sucrase ys
pure enzyme For inulin For sucrase activity (I} activity (S)
(mmol/L) (mmol/L) (u/ml) (u/ml)

EI 9.6 16.0 427.4 4969.7 0.086
EQl 8.9 14.9 406.6 52128 0.078
Eexo 10.0 15.6 395.0 5486.1 0.072

27 pHEXMNEHNBEEMNER

MERRKA 0.1 mol / L GLy-HCLZE M & (pH2.8~3.6),0.1mol / L HAc NaAcZE
# (pH3.6~ 6.0) 1 0.1mol / L NaH,PO,-Na,HPO,Z M # (pH6.0~8.0) R4, T LR R{A
pHER 0SpHE) Err b, U AW AN EY M T =MEE N (50C), R LW, EL.
Eexo B8 X P B8 pH¥ N 4.6, EI N 4.5. B =823 A& A pH(E K 0.5pH
{H)K R H,30CHEE 24h GNE 8IS ), ETL . EIl % pH4.0~ 6.5, Fexo 7 pH4.0~ 7.0
HEARREE, BHYE 90% U EiF .

=HREN SRS pH M pH R ETEE 5 Penicillium purpurogenum 7= (] % ¥ KB A
A, iZiEh, R pH P37, IR AMREBNERAERE &Y.
28 BEMNBEHNBEEAKW

£ 0.1mol / L HAc—NaAcZ Ml (pH5.6) AT R M E T (40~70C, HIFE 5C) B
RE,FGREREIMETNKBHBREREREN 52C, Eexo X 55C. XKL
P B R ERE GOC)REFRAE, 5 Vandamme S E W B S ¥ B EHEY., B5
S HEARFERE A0~70C, HESC) THRB 10min/G. MEHXHRAE L ERHH,
EI.ENBEARE 55C H7F 85% M35 71, 1B A 60°C B (LM 40% & ¥E; Eexo BE A&
STCHER 87% BIEH. BEARD 60T B, 47 45% &tE. EXHEAD, EBRHH
IR BT 7K 8, R T 48 o5 R A0 2 ) 60 2 o8 R NG L o ) s ) A T A Y
29 EMBTFRRLEUAGHIRBEHES

ERLUMBEABE R, 25 MA & 28 B F# EDTA. PCMB, i 3L 5 48 3 B X
I mmol / L, 50CHRE | W MERE . GREFA N N=ZFMHHEHEER, M
%t Eexo B —EMIEEM; Fe** %t Bexo & —EMWHIER, M Ag*. Hg’* # PCMB 3t =#h
MgABRNGMBMEA. A PCMBBRMBIBGSHETTUEH, =N EEEH S
HAE. Nakamura FiRiE Penieillium sp.2 F2AER 3 RSB 8+, Co*+ xF B A B8 1Y
BERERY, IR ELATR PR LK.
210 KOMAKRBEFEHMABRH=DIH

BEE o B 5 B 2.0%. 5.0% F1 10.0%, 3 1g A 100 MBEEEMBET.
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EIl # Eexo, 50 CHB KBRY, HR—E W EIRHE, 2 HMESLFRESE. 5REH,
2.0%. 5.0% M 10.0% WA BBRR S WNE AW OhAHME=FBI T2 KR, (B8
ik 99%), Fl HPLC 4, (i i b {0t SR o A G 2 0 0, SR 0 5 86.5%. B &%
5 13.5%. LL g R, itk h = Fh 300 R KR 0 0 tE R S R B N R,

$ * X ®
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PURIFICATION AND PROPERTIES OF INULINASE FROM
KLUYVEROMYCES SP. Y-83

Wei Wenling Yu Xiawen Dai Ya Zheng Jing Xie Zhong

(Department of Biology, Xiamen University, Xiamen 361005)

Abstract The crude endocellular inulinase from Kluyveromyces sp. Y—85 was purified
to two components, designated as EI and EII, using PEG6000—phosphate buffer
extraction, (NH,),SO, fractionation, DEAE chromatography and gel filtration (Protein—PAK);
The crude exocellular inulinase from this strain was purified to Eexo by means of
PEG6000-phosphate buffer extraction, double DEAE-Sephace chromatography,
Sephadex G-150 gel filtraion. EI. EIl and Eexo were demonstratled to be
homogeneous by Waters 650E protein purification system. Thier molecular weights are
42kD, 65kD and 57kD, respectively. All the inulinases were glycoproteins containing
a saccharide (from 25% to 35%) and belonged to the endo-inulinase. In addition, EI .
EIl. Eexo were optimally reactive at pH4.6.4.5.4.6 and at 52TC. 52T, 55T ,respectively.
Ag*.Hg’* and PCMB inhibited these enzymes' activity strongly. The products of raw
inulin extracted from Helianthus tuberosus hydrolyzed by these three enzymes were
fructose (86.5%) and glycose (13.5%)

Key words Kluyveromyces, Inulinase, Purification and properties
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