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W B FEWRENB (Response Surface Method, RSM) 71 32 8 % BF & (Kluyveromyces
sp) Y-85 MM RERMUT THE IEXRBHEL, IREHABRERREYHNE
BKTHRE 28%. B 151 A REEME#TNR AL E R, 31T 10001 M L3475 #EX ™
ERDRd, FHNREEEE 6890/ ml,

XA WRMOR, METFE, R RN ER

SES Q9395

38 8 (Inulinase, EC.3.2.1.7) E# L35 (Inulin) B RBE DL B4 4108, L BB S
FHAFBFHEAMRY, B3R EXHRHHBREZRES N, E iR Ry RER
PP, ERFEEBAGHFRTYHEME RIMORAMEE F & (RIMIRE TR ERT
Y 85BEA SRR, EME K FRIATER. £/ M aEANEN T NEE. BRNA.
pHEZGEHFRRE, #A=HNEHN TR, ER2EXW, TRBHEBTE (689 u/ m) R
FEIBEMNFIRKF @3.0u/ m)Y,

1 ARy
1.1 E#
B AERE T (Kluyveromyces sp.) Y855 Bk fy 4= 1R 2 40 1 ik 4R 48,
1.2 BENERIENEH
1.2.1 #oiEHFE (%) BEE 1.0, %% 2.0, EH K 1.0, 3k 2.0,pH B4,
122 BEEHE®). (EXRBRREART)EHFRERE 7.0(L88H), EXE
3.0, R%E 2.0,pHS.0; RSM LB wimsd o8 (0.2~0.6) il fy. HEMMBREME. HE
HAF R AT 3,
1.3 FENHAE
LF-S EHEREAEE, LB EREMEARATEL ™5 1000L XE:E. SRR E
Ho DX R o i 2 () SR 4.
1.4 MEFHE
BE AREMAYENNE, EH AU EMEEMEY R, BEHtM

sEERA - A HXHEAH.
EMEXHR LAEFEEE B RNE. AEEFHHA RS O2E). FOH(93E). ]’ B 4B ¥R

AL g,
Wl B B 1997-08-13

© PERFRMENHRATIHKSHEE http://journals. im ac. cn



k)| HY#S ReEBEBYSSARANMRSERAMTIR 209
ELLAGH (Sigma 2 F) =5 NEY.

2 FEXAnitw
21 FREFENRE

EREAEBAGLTR P, FITREAR BRBEUERE. EXEASHERBHEBSEH
WREABERKTHER, A EXRSEREXEERYRGNEERE, KESH8
BRERT LML, NRBRSERENANAESE, AR Y-R5BHETBA
M, VEATF T ESERNBEENHER. RE. EXERFHEELITBEREA
B, FRAMEE BRI RSB EERERE, ARNERYKESRKRD
KRB mE 1.

R HEOERMRESEROKE

Table! Concentrations and coded level of nutrients in experiment

SWHAT LS RE F % EXKE

Coded level JAEN%) Urea(%) Beef extrat(%) CSL(%)
-2 6.0 0.5 0.2 20
-1 1.0 1.0 0.3 30
0 8.0 1.5 0.4 40

+1 9.0 2.0 0.5 50
+2 10.0 2.5 0.6 6.0

* R EMBMW Jerusalem artichoke extracted juice.

EEENUMEESBE S E, R B Box—Wilsonh ¥ .0 4 4 1% it (Central
Composite Design, CCD)", A& 1 EBMEEFAAKTFHFRHT2SHELTR,. SR RAE 2.
®A RSM HiE S B H.

Y = Bg + ﬁ[x1 + ﬁzxz + ﬁ3X3 + Bax4 + Bl:XlXQ + ﬁlJXIXQ + BI4XIX4 + ﬁ23X2X3 +
ﬁ24x2X4 + B34x3x4 + B123)(I)(2X3 + I?’IZtlx])(?)(d + BIMXIX3X4 + ﬁ234x2x3x4 +
[5[234X1X2X3X4 + '3 llxi + Bzzxi + ﬁllxs + ﬁMXi

Kb, Y AR R, X W30 R JAED) W, X0 IR VR, X, 0 o O MV I X,
HERRITE, B IR, B, B, NETRH.

Cup sk R £ B BB AR AT, OB R BB A TR, SRR
3.

SHETLE AR, I3 5 B B R REAEY 0.87, 3B RRE A T - AL B3GR
B HTH— AR IHTREERO S RE RS TR ERE RS ABE AT — &5
MRIETH. SR (R OEN, FRNERS THREERERM Y —H GOHREE + 5.0%
BUR). R — EA TR e B R IR SRR W (%) B ER R 8.0, R
R 20, W% 02, BX¥ 40, RANHHTHA O REOHRME, BELRERR
SRERIAA. LA i 0BG E 5 e 2 AT B R B, F0E 4 (59.85 u / ml)
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HIE A7 iR B (46.76 u / mI) B K 28%.

2 XEGHINHER
Table 2 Design and results of expermets

me E - EE AL 3rge JE— . HHMEE
23 EX3E Inulinase R F%¥  Inulinase
Tral HEHRHE Beef . Trial HiER Beef y
o JAE] Urea extract CSL activity o JAE) Urea extract CSL activity
: {u/ml) {u/ml)
1 -1 -1 -1 -1 41.70 14 +1 -1 +1 +1 4142
2 +1 -1 -1 -1 49.10 15 -1 +1 +1 +1 44.73
3 -1 +1 -1 -1 42.43 16 +1 +1 +1 +1 3765
4 +1 +1 -1 -1 4995 17 -2 0 0 0 46.54
5 -1 -1 +1 -1 39.96 18 +2 ] 0 0 45,56
6 +1 -1 +1 -1 52.36 19 0 -2 0 0 48.68
7 -1 +1 +1 -1 4429 20 0 +2 0 0 50.38
8 +1 +1 +1 -1 58.01 21 0 0 -2 0 58.61
9 -1 -1 -1 +1 34.80 22 g 0 +2 0 51.67
10 +1 -1 -1 +1 44.24 23 q 0 0 -2 41.06
11 -1 +1 -1 +1 39.57 24 0 0 0 +2 35.40
12 +1 +1 -1 +1 46,05 25 0 0 0 0 42.10
13 -1 -1 +1 +1 42.10
23 FRAXEANREPTESN
Table 3 Estimates of coefficients from aforeasaid experimets
rx & E TEH F & 2 % REE
Variable Coefficient Significance Variable Coefficient Significance
Conslant 42.10 XaXu -17.18
X 60.15 * XXX -6.28
X2 24.20 XiX2Xs -22.33
X3 0.21 XiXaXa —63.69 *
X -71.95 * XaXs¥a -32.19
XiXa -16.55 X XX XKa —10.38
XX -21.32 X 15.00
XiXa -59.57 * X 41.12
XaXs -0.52 x 83.92 *
X2X4 -13.27 X —43.65

* HOAMEE [ndicate a probability of <0.05

22 1SL ARAMESRRAFEHEE

ENMENTUREREEHESMEMLE, ARENPTHIERE, 7 15L A E KRR
IHAFEHEMEARIRK. XRRAN 7L, EHEB 5.0%(V/ V), RERE 30C, #i5R 1.5
1{(V/V /min), #FE 0.5 x 10°Pa, W H 400r / min. =HEBK ZMRTHOMIEHT
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Table 4 Experiments to verify predictions from regression equation

® ¥ + % £ bt Fr e
FE Wit RE Beef k¥ Inulinase activity (u/ml) #HxfiRx
Trial no. JAE) Utea extract CSL HiH LM Refative error

(%) (%) (%) (%) Predicted Observed (%)
1 8.0 2.0 0.4 5.0 40.00 4124 +3.00
2 70 1.5 0.5 5.0 43.79 45.39 +3.52
3 9.0 1.5 0.6 3.0 62.70 59.85 -4.76
4 9.0 2.5 0.4 3.0 55.47 55.46 -0.00
5 80 2.0 0.2 4.0 55.47 54.02 -0.26
6 100 1.0 0.3 4.0 53.53 55.50 +3.54
7 80 2.0 0.4 5.0 39.96 40.53 +1.40
8 70 2.0 0.2 3.0 52.90 52.36 +1.03

67.61u / ml, B R B R —H A SE IS 68.83u/ ml, KRR ST nE 1. KB
U, AR EE AL KT8, EEA KRS B AR &KL K —BafE (12h) K
5 A FF 8k, ik o % 35 W v R SR R AE
FOBE ok HRERAR R AKF. XRHIER 7 A
BRERRNERARZDHEEH
H. BANEERKHREERE, KB
RhEBEEEEE, ME &S * 20
ERNWAEELMGER, XRABEEE & B T
HRRkEFBEZHTEHTRER
x.
2.3 1000L =8Pk
ER#FF IS, £ 10001 # Li#fTr
E#W R PiIA, SRS AR
EMEREMRAAFER XBKE
SOOL, Hf & 5% (V/ V), Kk
300r/ min, S & 1.5:1(V/V/ min),
W 435 0.5 x 10°Pa, IR 30C, & _
MhERRBEMEAHMIEFEEMENE N
(u/ ml) %+ 51 4. 67.3, 72.9, 66.5, 71.7 12 18 2 30
M 66.1, KB B0 RS A B KA MR e
KOBHELUR pHEAFHS ISLA B0 ISL R P R A
Eﬁgﬁ%{u" PRASEREN, WA Fig.1 Kinetics of enzyme production in a 15L fermentor
WKL 5 ¥ (RSM) R 2% th A9 3% 3 & A. pH(o), |Dissolved oxygen(s); B. Total
UREMRHAEHN ="M LZIRER activity (©), Activity in suspension (4A), Biomass
AIfT#, PessoaF AREY, HER (*); C. Total sugar (0), Reducing sugar (e).
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# ®EB} (Candida kefyr) DSM 70106 BHREOLE LA ZBE 2h, B BRA TSNS
43.0 u/ ml, 3B SRR} Y-SSHBRTE 1000L # L HIMIEX 689 u/ ml, 5Z M H, P ifEE
EAFE 60.2%. ME, ZWREEE&EARE 40, HEREHBRARMNASERHE
A i 52 W A O S 5 L, B— Bk FT B T Tk A =58 Me 0048 R i k.

7 151 BB HT ARG R, RINER Y-85E 55 8% 8 8 i 7232 8 Fm
PSR, M LHEREEETEH—HRE KT, RIS HTOEERA, BAK
BT Tk, EE#TZ .

Hip EOBHBRSIHBAHTHIHTEIEE ¥ TE,
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STUDIES ON OPTIMAL CONDITIONS FOR INULINASE
PRODUCTION BY KLUYVEROMYCES SP. Y-85

Wei Wenling Zheng Zhonghui Zheng Zhicheng Liu Yueying Zhuang Shushan
(Department of Biology, Xiamen University, Xiamen 361005)

Abstract The application of response surface method to optimal medium—screeing for
inulinase production by Kluyveromyces sp. Y85 has been investigated. The
experiments of condition control for the enzyme production was carried out in a 15L
fermenter. A large scale fermentation (1000L fermenter) was performed five batches,
and average inulinase activity of 68.9 u/ ml achieved.
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