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Research on Screening of a High Cellulose-producting Penicillium Strain

and Cellulose Production
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Abstract: Strain X-5 which with high cellulos-producing activity was obtained and identified to be Fungi Imperfecti, Moniliales,

Moniliaceace, Aspergilleae,Penicillium.. Production of cellulase was carried out by submerged fermentation with strain X-5. The results showed

that the best carbon source, nitrogen source, medium volume, inoculum size, temperature, the initial pH value and culturing time were 5.0% rice

straw powder, 3.0% bean cake meal, 60mL, 5.0%, 26~28 “C, 4.5~6.0, and 120 h, respectively. Under the above conditions, the highest activities
of CMCase and FPase in the fermented broth were 75.72 1U /ml and 6.68 IU/mL, respectively.
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2 g KH,POy, 1.4 g (NH4),S04, 0.3 g MgSO,-7H,0,
0.3 g CaCly, 5 mg FeSO,4-7H,0, 1.6 mg MnSO4, 1.7 mg
ZnCl,, 1.7 mg CoCl,, 20 g CMC-Na, 1000 mL z&1#/K,
pH 5.5,

122 SyEfmdk s,

ORI RO T4 £ HE: 20 g KHPO,, 0.25 g
MgSOs, 14.0 g Eiflg, 2.0 g BAfR, 1.88 g £F4EZA,
0.20 g W4T, 1000 mL 7K, pH 7.0. £53r%Ed e
P PALHE AR 25 1T BEAAAE B BRI o

QUEAR LTI, B 1.5em. K 1.5 cm ik
TN EIRWISRAL A 42 B8 5 mL, I 1 2% FURR 2 E4R
(6 cmx1 cm) TEHTRE Y, —ioaeHRm,
FRZE 121 °C, 30 min N K.
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+7 200 g Peidt, EEUIECNL, 15 min j5

A g, EZRE 1000 mL N 1% A4 . 0.05%/HR
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A1 1.5%350E, pH 8.0,
124 RPFEERFRIHE

2 g KH,PO,, 30 g B40f#r, 0.3 g MgSO,-7H,0,
0.3 g CaCly, 5 mg FeSO,4-7H,0, 1.6 mg MnSO4, 1.7 mg
ZnClp, 1.7mg CoCl,, 50 g f&%y, 1000 mL Z&THK,
pH 5.5,
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B DVPRE RTINS 50 mL 95 RS FREE 1 300 mL
=T, 30 ‘C. 200 r/min F5%5%3~5d, 2RJE%
AIMERERAT T B it ai ik b, SRR RHIE R
BB RN, RIS R BN Al B 7 53 e N DR SRR o 2
o, T30 CHEHERESR, A BN, ik
375 B Bl T Vi AR P AR B TR 7 A BIB AR 1 35 (1)
BRARIEAT = B R e
1312 Hfihik

R0 2 T LR B o A T2 (20° AM/mL).
7E 500mL = f i e N Ak IR 7758 50 mL, T-jie
HARRR F 250 r/min, 30 ‘CH53%4d, KRR T 4000
r/min £5.C» 30 min, HU_EIEHNIEE CMC F1 FP B#E 77,
PR S BRARERG R =l RE 7, 153G E E S I
e
132  ZFdEms D

O FILLTYE K FE (CMCase) T /7: BUE 24 H
P 35 0.5 mL, LA CMC-Na AJEY), A pH A
4.8 MIEEFRZZ M 0.5 mL, DUAHIIRYIAXTIE, 50 C
SN 30 min, B, B0 2 mL DNS ¥, 3EKIs 4R
£ 5 min, JiKAH, E45% 25 mL, JR%E], 7F 550 nm
AbHE e,

QUELEE (FPA) ¥ /7. BU&E 4R BB 0.5
mL, LA50 mg(l cmx6 cm)#FHEIEARS NIEY), I
pH 4.8 EERZ L2 0.5 mL, DAASHIEY) AN, 50 C
% 60 min, EUH, A 2 mL DNS &%, #KG+
{RFF 5 min, JHUKAE, ERZE 25mL, B, fE550
nm &b,

B 58 S LA 1 mL BERCE 1 min 3 23 R4 A= 1
1 umol FZE FEEE & E SO~ 1 AMREHAL(IV).
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2.1 BEMITEIL
2.1.1 VIt

I RIR LR B, 79213 W Rl T A
FUAHBOR) 6 AR IR 1, [FINPRIX 6 AN EVE 5301
FENIBARSEIE IR AL, T30 CHrE IR, HIELR %

ISR 2.
1 RIRLIFHR Y BIFEER
Jhik Hzk X-1 X2 X3 X4 X5 X6

AT T/ 50 25 40 90 15 70

R 2 IBRAHRER

fhit B Az HYE AR 4D
R D/mm d/mm

X-1 35 15.8 45
X-2 31 18.9 6.1
X-3 14 7.0 5.0
X-4 25 53 21
X-5 3.2 20.8 6.5
X-6 2.7 116 4.3

212 HifdR
HY_ 30 H CMCase Al FPA s 7103k 3, Lk
B HMRAERREE LRI, 13 BINHERGS1) X5
BRIk o
%3 REMIEAEESRTHEEE B 1U/mL
EN X-1 X-2 X-3 X-4 X-5 X-6
CMCase B47%& 32.81 60.08 4529 2261 7567 36.83
FPA B 244 5.23 3.33 1.29 6.64 2.86
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2.3 RN = HE IR
231 AN[EBRIEXS =B 5

I 4 BN FIBIR A TP BRI, BRI 4
B 4. R 4 0THL DURRRDR BRI ISR FR S AE
Y R BRI PELCHRIS 1 Bk 74.37 UL 1 6.68
U/mL, PATKFF. Bk R AR A e A T R A1
A L FH R ok A T 7 B

4 FEBGENESHSM  BAL 1U/mL

B EARAF £ 4 (EERO) Ak
CMCase Bg7%& 54.21 55.64 74.37 49.37
FPA B 434 4,01 6.68 3.69

2.3.2  WRIEISIIEXT =B 520
TESEFRIFE I TE R, HAL KRR
AR, GERWFE 5. HE 5 WA, BIEAEARER L
WA, SZIINBRIEHA R S lEEe /1,
FIBZ T a, X-b IR T 5 f (Bl 24 5%
=5 TEBERNEN AN B 1U/nL
BRFRAEY% 1 2 3 4 5 6 7

2.3.6  EEFEILELAG pH X R R
W EEFRE pH A RIRE, HAREEFAAR,
SR 9. R IE pH v 4.5~6.0.
9 TREEFEFIS oH BB BT 1U/mL

pH 40 45 50 55 60 66 70

CMCase B#/% 62.17 75.02 75.38 74.88 74.92 68.36 61.19
FPA B37%& 503 646 653 637 649 559 506

2.3.7  EEFRIR BN R R0
TAFNRE T AT BRAL, 45 R 0R 10. 7R
oSS IR LN 26~28 C
10 FEIREX=ESHISNE B4 1U/mL
BEIC 24 26 28 30 32
CMCase Bg7& 5195 7394 7442 6519 5022
FPA B47%& 4.03 6.55 6.49 5.37 3.98
2.3.8  HEFEIS D0 H A R A
TARFREFRR R, MRS, SR N% 11,
K597 120 h PRk 21 =g
=1 TEHEFATEIR BR8N R0 1U/mL

CMCase B57% 1793 33.62 50.53 67.83 75.28 74.89 76.01
FPA B&7%& 096 297 411 578 615 6.33 6.25
2.3.3  AN[EVEIEXT = B 52
I3 6 A R U T Pl S, TSI e
B 6, HFE 6 %1, LG YR NIRRT
PR e FH S Pk A R A T WA -
& 6 FREIRRR EGE SRR BRI 1U/mL

AR (NH.),S0Os NH,NOs NHCI Jk& 24t BrEF

CMCase B&7%  39.83 4538 62.15 11.07 76.03 24.37
FPA Bii& 3.06 3.69 509 071 644 138

2.34  BURESINEXS =R R

TEREFRIE R AN G HIR,  HAh R
A, RN 7. WAF X-5 WA EERT 7 SRR
=N 3%.

£ 7 TRIRERAMEN FEAIRM B4 1U/mL
ARAEEM 05 1 15 2 2.5 3 35
CMCase B47% 857 23.96 29.49 4481 67.84 7427 75.48

FPA B4 049 140 216 335 571 643 637

2.35  FERhEXS R S

WEAN AR E, HAUKBERAAE, S5RNE
8. WITSH 5% i fERefhE, M EA LU KA
Wi 2T A4 2R B R I 7

#* 8 TEHEMEX BN B4 1U/mL

BAEI% 25 5.0 75 10.0
CMCase B47& 5643 76.01 64.90 51.09
FPA B4 411 6.47 5.33 3.98

16

B 1Al /h 24 48 72 9% 120 144 168

CMCase #47% 17.44 31.47 49.85 67.01 75.18 70.23 63.29
FPABS#% 097 216 404 558 652 617 532

239 EAEXEE R
T 250 mL =S FER TR, 777 B
5, FERNZE 12, 75 250 mL = fIf%E 60 mL 1597
FERE AT AT TR
#* 12 TEIRAEX FEERRZNTERAL: 1U/mL
FoRE/ml 20 40 60 80 100

CMCase B87% 4575 66.13 7572 6296 42.09
FPA B&/& 3.64 511 6.68 5.29 3.31
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KT 358 eh B 31— PR AP 4EBENS Jm X-5
Ftk, ZIESEIE A A0 58 R
TEIT, 22040, 224 B , ABESR}, 5% & (Penicillium) .
XIHEEE X5 WRIEEAT K IR A T 4 SR 3R
B, DL 5.0%A8 50 MEE, 3.0%E R AEIE, 1E
250 mL =i R3s 60 mL £5775E, FRhEAN 5.0%,
BRI N 26~28 'C, WIUf pH 45~6.0, K577 120 h,
FEE 7 s, CMCase BiEA 75.72 1U/mL, FPA
%N 6.68 IU/ML.
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