16 1

Vol. 16 No. 1

2000 1 Chinese Journal of Biotechnology January 2000
1 2 1 1
! 100081  * 430061
1 288.78
u mL 80~ 90 6.8
124.72 Km=13.3mmol L Km=62.6mmol L pH 4.4 pH3.8~5.6
pH 90 % 55T 50~57.5C
50C 16h Mg’ 11.28%
Q342 A 1000-3061 2000 01-0060-05
HFS 90 %
HFS
90
' HFS
As-
pergillus niger
7 48.4~50u ml.?? 1
356 1.1
Kluyveromyces IW9801 Kluyveromyces
7 K. marxianus 1L
20
2umlL I S=1 15 SOT: 1.2
pH 4.5~5.0 K. marxi- 1.2.1 g L 20
_ 8
34.5u mL I15=10.6 1.2.2 1L NH, ,80, 5g KH,PO,
- N 1870 35 MgSOs 7H,0 0.5g EDTA 15mg ZnSOy 7H,0
L L
o o 0.45mg FeSO; 7H,0 1.5mg CuSO; SH,O 0.3mg
CaCly; 2H,0O 0.45 MnCly 4H,O 1.0 CoCly
Km 7.4~15.7mmol L e e R AR T TR O
90 12 6H,O 0.3mg H;BO; 1.0mg KI 0.1mg NaMoOy
2H,0 0.04mg 1.0mg 1.0mg
0.4mg 30g
B 1490 1.2.3 YIP g
L 20g 10g 5¢g
1998-12-04 1999-09-17
39970549 " 99036
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1.2.4 AMEFB T HEIZE K (1L):
(NH, ),50,10g, KH,PO, 6g, MgS0, - 7TH,0 1. 0g,
EDTA 30mg, ZnS0, + TH,0 0.9mg, FeSO, - 7TH,O
3.0mg, CuS0, + 5H,0 0.6mg, CaCl, - 2H,0 0.9mg,
MnCl, - 4H,0 2.0mg, CoCl, - 6H,0 0.6mg, H;BO; 2.
Omg, KI 0.2mg, NaMoQ, - 2H,0 0.08mg, i B8 £
2.0mg, JERR 2.0mg, £ F 0.8mg, HIEH GE
GPE % 0.075mL, FEHH 10g.

1.2.5 RKEHESAVLEFRENFTHE (L)
(NH,),50,10g, KH,PO, 20g, MgSO, * 7TH,O 5.0g,
EDTA 0.375g, ZnS0, - TH,0 0.225g, FeSO, - TH,O
0.15mg, CuSQ,'5H; 0 0.015g, CaCl;-2H,0
0.225g, MnCl, - 4H,0 0.05g, CoCl, * 6H, 0.015g,
H;BO; 0.05mg, KI 5.0mg, NaMoQ, - 2H,;0O 0.02g,
ZEES 0.10g, B ER 0.10g, EHT K 0.8mg, 4 a1
GP il GPE £ 0.075mL., R 500.0g.

1.3 #E¥FEEE

B EEEEEE 6.6L Braum HE R B
BT, R EMER R 2.2L, BRHE N 7.5%, T
WY 1d 4 32T, BH H 200/ min FREEHLE
FEBMIER. BB E pH M pO, Bitk, K8
B 38T, ¥ 800 ~ 1100r/min, S & 9L/min.
HEFEE Sh BRI G C Bl E, b, £
EHHEEMS SR ELEH pO, >30%, H 2ml/L
HC FIE/K&EH pH1E 4.5,

A HPLIEFHEYZ 121C K E 40min, THLIE
FEZ 121C X 30min, HEW S 105C K&
20min, fEERMBCELERE.

1.4 HHREENE

EHRERME FER. 2T ELYHENE
W 0.50mL#12.5% ~3.0% 3 ( EEbERH =
J7)0.50mL f£ 55C K W 10min, & M4& % pH #H 4
4.5(0.02mol/L. Z.BE-Z. BB R v i ) o by AR
EMERNERPEREESR], BNMBISERAE
L RREEFESMNEE | WERCETEHE
A1 EEEERA,

2 BRE A

= PR BN R FT R PR O IR
METREREN CESER T E RS EH PR
AR A, LA ERERENIERHE
HEMERADIKE #HTTRPENTR. ¥
HAEERNEE AR ERERTOTRELLSE,
S 20W, 39cm B E ML ETE 10 ~20min, ETH

2.1

HEEVR TR LT IETOE, LREkHFE—F
AT I F 0, 3 W 2 # & % (200r/min, 3d
RT)THENBEEX N MEEER~EHYEE
#H Kluyveromyces TWIB01, 2% B tr 46 £ 20 L 14
b SRR TR B ERERE,
2.2 WM IW 9801 BEREMIANEPINER
B A ERA0ET (B gk %

B 1R 7 0~ 120h Z M H MM EER
28 b, JLF 24h 8 1 18, KBE 1d, 24, 3d, 5d I3
¥ 8 1% Y B3k B 22.71, 60.54, 116.06 0
288.78u/mL, 7 3d PARTAN 18h LUSWEKHM T &,
HME G 1ERR T 6~ 12h AT 142.2~
55.43u/mg AR HE —~HHBH 12 - 14u/mg
EHFEANEAKE, Z296~-120h X EFAF 170/ mg E
AFGHENS, BEORES DR, HHMEA T W
BRAYR-FHEZ EMHLEHESE, R
SELHERBELEZ AN EXAXETRRE TSR
M. HP . BEEYWE(TE)ED 121g/L, EGK
B BiET 16.67mg/mL, B2z, BEE S X
EOFLQUER EMEMEZEEERREST
XX R, R FKFXF 288.78u/mL, K
H60.68u/mgMEALRUBIHHEENBER S
WREEKFIER 4757.36mg/L, & & H K 245 W
Bi28.54%(E 1),

Activily
Special aclivity

Biomass

% < u e

Prowin production

125

Inulinase activity/(u/mL),Special activity/(u/mg ),

0 12 24 36 48 o0 72 B4 96 108 120
t/h

B 1  Kluyveromyces TW 9801 7E 38C T ¥ M EEI5H,
LA, SRR O F iR o ] dy
Fig.1 Time course of inulinase activity, special activity,
total protein secretion vield, and biomass of
Kluyveromyces IW 9801 under 38T

2.3 WIBRHEBFERTR
HEHELSH &S B, LiE N 14.8u/mg
REE 132460/ meg(EHE), S E3 K 8.95, &
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2 % # 16 #
BRI, HEATRE Y P RMBF 3T, 4578 6 005 R B 3
FTEH 0.02mmol/L E58E 2 vk (pH4. 5) 3 26 (L B§
W AT I 24 R 3 *f
2.3.1 HHEH YRR E 5K Y :
WHERE R (DEBRRIE R, AR 1 0ER |
YR T L[] B A T A SR, /S iy 1 ©

24.72, (2)Km {H: R AEHEN, BEBESE —
fi A 30, F¥E S B4 5000, BELH 0~ 30mmol/L ¥
BHEOHERR, MEBEEL VK RER
EEREMEBTEARNBMETER Vo =
24.4mg/mL min, Km=13.3mmol/L,

F1 FRNNEBRRM
Table 1 Substrate specificity of inulinase of
Kluyveromyces TW98(1

Substrate Activity/ Relative /s
conce. /{mmol/L) (u/mL) activity/ (% )

Inulin, 5.0 28.20 100.00 1/24.72
Sucrose, 73.04 696.97 2471.52

Y hEER, 88 V. =234.6mg/(mL -

min), Km = 62. 6mmol/L, ¥ FEHEY Km &
o, ZEMRERYESE RS, B iR
HE AL R,
2.3.2 FMEERN oHEEAEER.BA2%HE
~ M RERY pHE N 4.4, 7 pH3.8~5.6
R PR T RS pH B TIEYER 90% . A8 Bk
HMMpHEHERE . X T TREMME
EVESE N,

21

E =}

Acetate buffer

~r

Phosphorate
buffer

Activity/(u/mL}
[

L=

36 4 44 48 5% 56 6

pH

64 68 72

B 2  Kluyveromyces 1W 9801 MM pH iEHETEE
Fig.2 pH profile of inulinase activity of
Kluvveromyces IW 9801

2.3.3 HYMEERNRE.RESHEESHE
YERE . %5 018 B0 Y BB - A B bR A W B S Y
WX S5C, £ 50~ 57.5C LHE ARG 4
R EEE(E 3): HUMEEEHEIRE SRR

2.3.4
©

25 30 35 40 45 50 55 60 65 70
e

B3 #uMrREBELR

Fig.3 Effect of temperature on inulinase activity

Hik, AMRTHEHRERBEOHREETR(E 4).
TEARFENRE TRk 3 6188 Lh, 57 55C TEIE
B, EFM.2535 545C FTHWRAEHERE
R/, 55C, Llh BrBEIEEHNE 67.91% (L SCTF
B YEE R 100%), 65, lh B A MIEHERE
26.11% ., W 5 AT5n. AF R HBA SOCTH
fHRYE M A, S0C T BB =R 294 16h, 6h B R
BEiGYEA 83.02%, 12h 11 53.74%, & 36h iR
#32.09%,

35— — 10

. C T Activity 90

20 ] _ —&— Relative 80
N activity n g
- =
g 15 1 60 E
s {150 §
E 10 {40 2
< {30 ﬁ

5 20

16

0 0

5 25 35 45 55 &5
TreC

B4  Kluyvermyces IW 9801 35188 BT R
Fig.4 Temperature tolerance of inulinase of

Kluyuveromyces TW 9801

100
80
50
40
{20

3 Activity

—&— Relative
acilvity

=}

Activity/{(u/mL)
Relative activity/(%)

[= T U - O -

¢ 6 12 24 36 48 60
th

B 5 Kiluyveromyces IW9801 MEHHBE
50T T8 tE B
Fig.5 Stablity of liquid inulinase from

Kluywromy:es IW9801 under 50C
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pH 90 % 3
Mg** 11.28%  Ca’" Mn®" F&* pH 4.4
15.72% 22.41% 27.60% pH4~5 4 Rouwenhorst '
5 pH 4.5~5.0
Table 2 Effect of metal ions on inulinase activity pH4~5.5
Metal ion conc. Activity Relative pH . .
mmol L u mL activity % 55C 50~57.5C
CK 58.59 100 4
MgCl, 25 65.20 111.28 7 50C 16h 6h
CoCl; 25 49.38 84,28 12h 36h 83.02% 53.74%
MnCl, 25 45.46 77.59 X . .
FeCly 25 42.42 72.40 32.09% 5 Mgz
11.28% 2
36
3
6.0L
288.78u mL 90 427g L
37u mL ' 6.8 121g L 6811 16
50u mL 8 4.8
1998 C < 15mg
3.63 ° dwt mL
4
1
IS
1 24.72 L'15~  288.78u mL  80~90
113 8 16 Km 6.8
=13.3mmol L. Km =62.6mmol L 2 1 24.72
Km = 13.3mmol L Km = 02.6
Km Km mmol L pH 4.4  pH3.8~5.6
7.4~10.0mmol L B 14.6~15.7mmol L 1012 pH 90%
Km=19mmol L Km 3 55C  50~57.5C
=60mmol L Km 50C 16h
6 10mmol L3 pH Mg?* 11.28%
4.4 pH 3.8~5.6
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A Study on Screening and High Density Cell Cultivation of A Yeast Strain
Kluyveromyces with High Inulinase Yielding and Its Enzymology Properties

WANG Jian-hua! LIU Yan-yan® YAO Bin' WANG Ya-ru!

' Feed Research Institute Chinese Academy of Agricultural Sciences Beijing 100081
2 Wuhan Institute of Medicine Design National Administration Office of Medicine Wuhan 430061

Abstract A yeast strain Kluyveromyces with high inulinase yield was screened. The highest inulinase activity of
288.78u mL was reached when a high cell density cultivation method was developed for inulinase production. It was 6.8
times higher than the highest level reported in the same species. The activity ratio of its inulinase to invertase was
1 24.72 the Km values were 13.3mmol L and 62.6mmol L when inulin and sucrose were used as substrate respective-
ly The optimum pH value was 4.4 this enzyme also showed a good pH adaptability and stability i.e. more 90% of the
highest level was maintained between pH 3.8 and 5.6 The optimum reaction temperature was 55°C higher activity was
maintained between 50~57.5°C its half life period was 16 hours at 55C It was found for the first time that addition of

magnesium ion into the reaction system increased the enzyme activity by 11% .

Key words  Kluyveromyces inulinase high density cell cultivation enzymology property high fructose syprus
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