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Bk FE A R AREE .C, BRI C, RIS RN IR HE 43 BI7E 50 ~60.50 ~55 #1145 ~55 C, A HEXMARIE I BERMIE
pH4.5~5.5.
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Study on Cellulase Produced by Acidresistant and
Halotolerant Strain Penicillium sp.
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Abstract : Acidresistant and halotolerant strain Huanghu3 was isolated from the soil of Dabaoshan Miningar-
ea located in Shaoguan City, Guangdong Province. The morphology identification and 18S rDNA sequence
analysis showed strain Huanghua3 was belonged to Penicillium sp.. The physiological and biochemical
characters tests, culture conditions of cellulase produced and cellulase properties were performed. Strain
Huanghu3 could grow in the medium at pH 2. 8 and containing 200.0 g - L™' NaCl, respectively. The opti-
mum conditions of cellulase produced are com stalk pellets as carbon source, ( NH,),SO, as nitrogen
source, pH 7.0 and fermentation for 72 h. The optimum reaction temperature of filter paper enzyme, C_-
enzyme and C,-enzyme were 50 —60, 50 —55 and 45 —55 °C, respectively. Additionally, cellulase activity
showed more effective in the citric acid buffer system at pH 4.5 - 5. 5.
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1 MRSHE

1.1 #EFREFAFESE

EREEEAE A EF RN EELFRIEE
R HnPrLr i sE R’ Dubos S RIS FRE
SIERARARL o35 =

B E SRR . AR AN ERE T 5EE
M(EEERF0:4.1:3.2:2.3:1.4:0), 341 20.0 mL

Mandel’s E 3% . Mandel’s 3¢ % : (NH, ),S0, 1.4 ¢,
MgSO, - 7TH,0 0.3 g,KH,PO, 2.0 g,CaCl, 0.3 g, k&K

0.3 g, WM EZF 1000 mL K, MHEITE:

FeSO, - 7H,0 5.0 mg - L™" ,MnSO, - 7H,0 .6 mg - L™,

ZnSO, - TH,0 1.4 mg - L™',CoCl, 2.0 mg - L™".

- 1.0 mg - mL ™ FERER ;3,5 - ZHEKH
A (DNS) I ¥ :0.05 mol - L' .pH 4.5 Bty B 8 52

P ;0. 05 mol - L™ \pH 5.0 AT BRZE vh ¥l ; R &

SR 0. 51% IR A 4E R SITE L.

1.2 EBMSBERETHEEHREKMIL

KAL) 4B Bk, AN 100 g/L NaCl
T hnhr g F R AT A LT K P i h E
5.

PebIE R 4 d R 2313 E] Dubos AR
REEFEANROAERTIRE LS, WL
ﬁ&ﬂ@i‘ﬁk"ﬁ EAE B R K/, EEREHEEE E

12 B R R BEBR R 4R AR BHIE B2 W B Pk Huanghu3
BEFT 7= B R B
1.3 EETETEEE’J&E
SUE-BEKEMIEREEESRE L,
28 °C f‘?‘%? d Ja , MEH %, .fﬁ FE R A
MEZIES B E [ 9 | #H1TEE.

185 rDNA 5] B3 52 - a’c, CATB ¥ " K
& DNA,F§ PCR =" §#¢, IF 3| #p NSI1: GTAGT-
CATATGCTTGTCTC; [ 8| % NS8. TCCGCAGGT-
TCACCTACGGA ¥ ¥ r=81:%47 %M E.

1.4 THEEWER I E ik
Tt BR M BT <2 - A K, HPO, &R ECH| pH 4

2.8.4.4.6.0 f17.6 HEEH4:ABEEAKTIEE

Fr3k, A NaOH FFERACH| pH 25 9. 2 1 10. 0 f[A]
’F&iﬁ?ﬁi MO R FARAEIRE N 30 CHIEEIEFE
H 7 d g EKENR.

8 1 89 30 &€ - 47 7 BE #i & NaCl 25.0,50. 0,
100. 0,150.0,200. 0 #1250.0 g - L' ,pH 6. 0 f % %]
FANEEO BRI, WEIFICREKRER
BE 30 CHYSESFRFET 7 d A KFLL.

1.5 HZBEFEHMA

L1 x10" mL~' ) & #k Huanghu3 8% 3.0
mL, A SH & B (ORI B £ KRS
SREES 4 g, AINE A MAS [ & IR sk 18], 3+
20. 0 mL Mandels B3HR#%,121 €CKXH 30 min) #
250 mL = AP, KB T IK 5 3% (28 °C, 150
remin'), ﬁEﬂSZiﬁ%&FF

1.6 HERAF.EBEANERTERE

B 1.0 g REERE{ARE, in 20. 0 mL Z81@ K, ZiR
B 1 b EER LK, PEE 4T i, B B
Rille R HER. W s 4iReTE 71.C, BEE 1A C,
WG TTEBE I ESEGER[12-14 .

RIS 1 X ISR B AN IRY)  ir R IR &
PR R B B, TE R &1 (50 C,pH 4.5,1H1R
I h) T, B/ 4R KA L 1. 0 mg R &34
P SRy 1 BT JJHAL(U).

C, B8IE /12 . CMC NJEY, Fr B & PR IR 5
BB, 7E R DL 554 (50 °C B R 30 min) F, &/
B A AR KBEEMR 1.0 mg HHBEIITHER
N1 AEETE JJBAL(U).

C, BBIE /1 S : LI As TR AR, iR R P
W BB, TE SN 574 (45 € ,pH 5.0,1E1R 24 h)
T, B/NHEACT 4E R KA AL 1. 0 mg B W BE AT &
RIBEE N 1 T EE T8 (U).

2 HRIFaM

2.1 (HEFFTHERBEE
PRiEREIE 4 d BB TE 0 51 HFP | Dubos A 4EE
WIEEFRE UL BEERRIOAERTISE LT,
R IRE#K Huanghu3 7F Dubos -4t E A IE s R,
B 3 d BB A b=, B7ERIR ﬁﬁ?ﬁﬁ?fﬂ‘é‘iﬁﬁ
FHEPFHEREHEBE(EL).
2.2 FEEREHHETE
2.2.1 HBHEALEK %%EE%%EREL
28 C iﬁ%7 d 5 2R #IE ﬁ ]
#E2H6, % BRES, %%&?@?E H
?Eﬁx*“f!ﬁ—“&%ﬁ, M4 1 ~4 M /N
A 10 ~20 MrERT, AR RE S RIE.
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| Btk Huanghu3 MIRIRA SRR TIGIES
Strain Huanghu3 growing on the cellulose Congo red agar

Fig. 1
medium

2.2.2 18S1DNA F3l447r WIERIFFIFE NCBI Lk

Fi Blast £X{4-5 GenBank 5 LA HKIELH PR 51 TR TR M

LA, ALH S 17 %hEHGEN T BB BE%A 98% LA L

RIRIRYE. Ha, 5 Penicillium herquei 8 [6] 15 P15 2]

9% .

RIBHEE A FEARFREE R K 18S
rDNA FFFI a8 I BERISA T BR Penicillium.
2.3 EHRHTERFA M 1

B #f Huanghu3 7F pH2. 8 ~7. 6 H&jHE R BEX
AR R P A KR, £ pH 25 9.2 1 10.0
RIFAEEE R EAREAE K, £ Huanghu3 2y if R
H.

r4N

Bk Huanghu3 £ 8 25.0 ~200.0 g - L' NaCl
HHEEHESREEBBRIEEE R EREEEERK, &
HFAEE NaCl 25 ¢ ~50 g - L (IR h A K IE AR,
£ NaCl 100 ~150 g - L™ (3SR AP A K BT 1
% NaCl200.0 g - L™ s B P84 &, P A %
B E A TR % RO £h 1.

2.4 AEERERNEERE

2.4.1 3E5utEstBEF A HA  BEIRETE K
YN EBERMNEREBEDAEEEENEW, X
MM SHEERE 2.0 g, HMAHAZ, MERFH
AEIEPAERZBRIE . B2 JRIES,3 #
HE17E24 ~72 h R B MERK WA,
72 h Bk R KME, ZEHEARRBERNTIE,C,
BEIE /1 E AR RCR, TREMIEEHA,C, BiE L
Fr AR REER C, B4R, Mg 4KEETE -1 LB AT
Sef 08 B S B R 2 /).

2.4.2 REHEENBEBEHANTw BEFBEFAE
KIETEHE—MRARBRESY,.BREE KREFHERI,
FEE—EHREABERNAREUREE ZBHHE

TR, XET YR T ERERIBERR W
e TaEEN. ARERETHERETEERSE
AFGHF R ELB, R R7K IR R B 97 O 5, 28 °C, 150
¥ 72 h Ja S EHER W, MR R A AT 4
REE ), WA 3.

. -1
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Fig.2 Effects of incubation time on cellulase activity
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Fig. 3  Cellulase activity produced in different mass ratios of rice

straw powder and corn stalk pellets

2.4.3 RAERRXBEEHANGHw 4.0 g TXKE

T ERRIR, 5 0w =2% BRI, AR A, 55

FF72h SR, RAERBE N, RE 1 K1
AR ERSRERIN T ARG, AR RENFA
BARHER, 8 E EXNARTHEIUR, ESERT
AR, BA(NH,),S0, ARBENALERBRIE IR
&, (NH,);PO, RZ, RR&BE. X—EREERESH
£ IREA B, X T RERI R R A B AN H X,
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Tab.1 Cellulase activity in different nitrogen sources

yE 4K BE C, BitE Ay C, % 71

R ; ] )
/(U-g7") /(U-g) /(U-g™")

bRk 88.515 230. 406 485.277
R R 36. 029 114.314 265. 546
A ibek 56. 045 137. 888 338. 493
BERR & 80.286 213. 949 424.117
EAS) 67.165 191. 264 391. 869
+RE 38. 698 126. 768 285. 562
B iE 40.032 130.771 322.258

RE 40.032 94,298 236. 634

2.4.4 ik pH XE&E A% H ZELULE
R, 5l R 85 5R % pH 4 5.0.6.0.7.0.8.0
F19.0,5538 74 h GBS 1, &R WA 4,3 MBS
JIEPH 5.0 ~7.0 BB FRMFAFHESE,pH 7.0
2o BB ACEE TS 1 LAB /D nE BE T B, C, HE T FE
IR BE K, C, =?ﬁjﬂ£pH7 0 £ pH 8.0 Z[&]#]
#er FH, HIRER K, R4 R E pH X
AR é?ﬁﬁﬁﬂﬁ/ﬂmﬁi

00 o geatmgiE A
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Fig.4 Cellulase activity in different initial pH value

2.4.5 BEXNBEEHAGYH RAKWIELCERE
I E SR A pH 4. 5 BT BEER 28 rh il A BEML RS IR, /K
R N AEAS R BIRE T 47, C, B8A1 C, BEIE 1B
XA pHS. O UMY BERRE B e, &S /Y

GERZRHE IR AERE .C, BB A C, BER MR ERE
R4 50 ~60 .50 ~55 F145 ~55 C;7ERESETF 60 C
i3 FhESTE XS BI TRE, 2= 65 CHY, JLFRZER
% ; SR LR C, BSEIREE N 35 ~50 °C Z (6] A, BEYH
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Fig.5 Cellulase activity under different reaction temperature
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Fig. 6 Effect of different pH buffer solutions on cellulase activity
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