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Application of Response Surface Analysis (RSA) in Fermentation Condition
Optimization of Penicillium decumbens Ju-A,, for CMCase Production *
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Abstract: Fermentation condition optimization of P. decumbens Ju-Al0 for production of CMCase using three
kinds of plant cellulosic wastes as carbon sources was made using RSA method. The result was that CMCase was
the highest when the level of carbon source was 9. 77 % , 8. 69 % and 9. 97% , and liquid volume was 64. 7 mL,
54.2 mL, 40. 8 mi for carbon sources of millet straw, wheat straw and paper sludge, respectively. The value of
CMCase was 29. 261U/mL, 29. 14 [U/mL, 29. 81 IU/mL, respectively, in the above cases. The value of R? is
0.9117, 0.9246, 0. 8655, respectively. It could be concluded that the fermentation models were quite reliable.
The method can be applied in optimization of fungi fermentation medium.
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1.2 EF#

FHEEARE: 10%BER N, BIE2%, HRpH.

BHEARIESARE: KA Mandels EFFEMEHEY | BERERZBHNONHYE
HRERE, AESERETN 2% MEKE .
1.3 #WEIEHf

MAFRE ( x10°4MAF/mL) M, 48 300ml ZMAETM Inl., EERBKE
120r/min, 30CHEFH .
1.4 BREMELE

W FE S 10, 000/ min 2500 30min, THERAENSKER, BO.5mL, 1o ¥%H
HAREN0.5mL, 50C )i Smin, 100CHHHE R, BHEER, MFEKE
25mlL, DNS B85 i RO 30 TH B MRS s, SRR b A R B AR e i (L,
(SPECTRA MAX190, USA), ¥KN 550nm, M§{E @ SCRAERIFERA (TU), B
PR L umel HERAIBER N | MBS AL,
15 RBigit

35K FH Box-Wilson RO & it RWn w487 (RSA), BERMEENERKA
HREMER, ERHEATEMERMHAT, BUSRENLE, HEESDE /N,
MEREARMEVEARNEER WA, BEMRERENEHE 2 BEMHTS K
FRBERT, RN REKTFSHBRENEL,

F1 ERPEBAFESRBIEE

# ¥ * B HEEER

WA it Yo 303
KF (%) (L) *¥ (%) (oL} AHF (%) (ml)

-1.414 8.6 38.8 7.6 21.8 8.6 25.9
-1 9.0 45.0 8.0 0.0 9.0, 30.0

9 10.0 0.0 9.0 50.0 10.0 40.0
+1 1.0 5.0 10.0 70.0 11.0 50.0
+1.414 11.4 81.2 0.4 78.2 1.4 54.1

2 ZRSHR

2.1 ARBERGEHERER
BEE LR, FLOERAS KEEFHTRERFAERE#MRE, SHR%
HIT2HEER, REFHIES% LA, CMCase ATRMTHE, FRBKENRRER
R#z2~4,
F! BEBABRENIRIGHREER

& B kO (%) EEE (o) | Y,/CMCase

X, RS x X2 A x (IU/mL)
T o 81.2 1.41 24.8
2 1 1 a5 Nl 18.6
3 10 0 B0 a 28.6
4 1.4 1.41 60 0 16.7
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k2
5 10 0 60 0 29.1
6 10 60 0 27.5
7 9 -1 45 A1 24.7
8 8.6 -1.41 60 0 22.8
9 10 0 38.8 141 18.2
10 10 0 60 0 30.2
11 1 1 75 1 24.3
12 10 0 60 0 28.1
13 9 A 75 1 26. 1
R} 0.9117
BEAEY: Y, =28.72.066 + X, +2.054 + X,3.775 + X} +1.075 + X; + X,-2.900 * X}
£33 ERBIBEHXBEHRER
K ¥ (%) #¥a (ml) ¥, /CMCase
B X SIS x, X, HRBMH x, (1U/mL)
1 9 0 8.2 1.41 22.2
2 10 1 30 -1 17.1
3 9 0 50 0 28.0
4 10.4 1.41 50 0 16.3
5 9 0 50 0 28.0
6 9 0 50 0 29.3
7 8 -1 30 - 23.9
8 7.6 -L.41 50 0 24.6
9 9 0 21.8 1.4l 18.0
10 9 50 0 29.4
11 10 1 70 1 24.8
12 9 0 50 0 28.1
13 8 -1 70 1 25.7
R 0.9246
EIEABY: Y, =28.562. 430 X, +1.930 + X,-3.405 + X} + 1.475 + X, + X,-3. 580 + X2
R4 BEREEHBENIEOHEER
K F (%) ERE (ml) Y,/CMCase
FE X,y WG =, X, HRIS{H x, {IU/ml)
1 10 0 54.1 1.41 22.1
2 11 1 30 -1 23.5
3 10 40 29.3
4 11.4 1.41 40 23.5
5 10 40 3.8
6 10 40 29.7
7 9 -1 30 -1 25.6
8 8.6 1.4 40 0 24.9
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sk 4
9 10 0 25.9 1.41 20.7
10 10 0 40 0 28.7
11 11 1 50 1 27.1
12 10 0 40 0 29.4
13 9 a1 50 1 24.8
R? ‘ 0. 8655

EIRF#%: Y, =29.780.222 * X, +0.597 = X,-2. 178*)(% +1.100 = X, *X,-3.578 *X§

MR ~4 WA, YA, 28 40K B = Fh B IE A K F 4 B4 10% . 9% 0
10% , BPRRFLLATFINS:1, 4.5:1, 5:1 , BB 45 HI7E 60mL, S0mL. 40mL &, H
CMCase iXBAH, .0 8 FH{E 4 5% 28. 7IU/mL., 28. 51U/mL. 29. 781U/ mL, [R] A
BAT3AFWMEBRELIAERY, HMESHPH R =0.9117, R =0.9246, R: =
0.8655, WHIHMAIMARRE, TUAFREFHHN,
2.2 WEESH

WA FEERHATEE, BRI REBER CMCase B =4W R E/MTE (E1~3),

" 8 \le\

Volyme /40 Volume 30 i
B 1 25 S B IR Ao T 34 B B2 S R R v S i 4 A7 B

o ] 5 s e RN HE 1 ~3 ATLAEE, S81nNEas—1

- mE A, e ERETFTFEERE - EE
K, i, oTRERBEEAHITRESASNS
8 :
2.3 BEESAHWE

W2 ~4 HLEEFF SAS Bt (Statistical

Analysis System (SAS), USA) it#&, #1183
AERFEAFE (&) MERBNORDME,
Volume 30" X HHTHRE BB AR R IR = CMCase #y5/E
M3 B NEEMRAETE AR S,
£5 BEATREERNIRER

50

®m R KF (%) BWE (mL) 452 CMCase (IU/mL)
= & 9.77 . 64.7 29.26
# 8. 69 . s4.2 29.14
PiE:i g ©9.97 ‘ 40.8 29.81
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MES LR, (LEHRRIREMN CMCase B & TEGHPLAMEHE, i
MGRITATREEE™,

3 &

AL RSA FERALATAN, Ju-A,o 5 BE AR AT AN R BB TR Pk B K- Fie vl & v

FECMCase ERB X, EF—EMEEBAAT, USH. EHAEHE®R AHRIE,
CMCasef{& n] LA 4515 3 29. 261U/mL, 29. 141U/mi, 29.811U/mL , W REHAE N
BRRE, B A AEREANFEHERERN,

2 X X W
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