Ly FEIR

Acta Microbiologica Sinica

23 (2): 143—149, 1983

BiaEAEEMEE 7781 NiftEES
TEHEGHHGR

IXHE 4R%F BER T4

ChEMFE#HE | EHA 8 )

ROIAMFEEEE BR R B B4 i R A R R AT A ik 7781, B &G
EHLE AR AR S ERE— & LN B RRA R LA RRERIER, Lk
CHBREETFA BRRTERUARMETE R (P josthincllum series) 4 fF ¥ B (2.
piscarivm westling) FAPEMER (P jonthincllum biourge) Fyrbfali R, Bkt
BIKFERY (15D 108, BB (NaNO, 1.5%, (NH,),S0, 0.8%, KH,PO,0.2%, MgSO,

« 7H,0 0.059) 30ml,

PHS.5—6.0, 25—30°C K3 96 /MY, AEit A F i2RE 2 Wik 4.

CMC, HIEMTERES B4 200—220 mg/g.h, 4000—4200mg/g.h S80—650mg/g.h, 7E | 3&
o hmA 0.2-0.6g SHREELETLEH—-SBS,

2 O A 5

(=) #H

BEERTHER RPETHEREN (CMC) &
LG R AR R, 58 (pHE) 600—1000 E
Ho BAEBRELIEL LR i, 1| SEKE
¥y@i lmm, 0.5mm, 0.25mm FHFLAILE% 4:
2.5:3.5; 25 EEE0 6.5:2.0:1.5; RN
1:4:5,

(=) %k

1. BiMERT R B SR E R0 N (8/1):
(NH,),S0, 3.0, KH,PO,1.0, Mg50, - 7H,00.5,
CaCl, 0.1, KaCl0.1 FeSO, « 7H,00.005, MoSC,
« H,O 0.0016, ZaCl,0.0017, CeCl 0.002 #HEk
R RS A 20, BalE 20,

2. FEKEFE: BHRERSH L, AME
. B ERNEHBRERA LR,

3. FEkelEFE: LEXERAEREH
ik (KH,PO, 0.2%, Mg80,+« TH,0 0.05%,
HEEREBRRELE 0.2—0.4%)30m],

4. MR EFFER S (2/100ml); B E M
0.25, (NH,),S0, 0,2, KH,PO, 0.2, MgS9,
78,0 0.05, ¥ 0.8, Oy 0.5, BAMK0.1,
HER 2.0

(2) BRH*&

AR RAHE SRR, ARBKRGE
TREFREFEL, RRTEHEEIZREEE
BHm, FF-RAEREMEE e — 8 (4
Lem®) G2 S A th g 3 3R 28 b, F T BB B R R
SEFREFRDBS 3 96 NS RIER FiE,

WERKESE: 300ml = iR RESR 2L S0ml, B
B 5%(v/v), 30°C B (120 #/4) L
Bidte Fhr-MEdR 30 /K, EREESE 60 /N,

(/) MEERNE

¥ 108 4R IF A= SR RE, DK 200ml,
T 30c RB 1NN, Bohin el #ie
1:20 MeiRHuik, 1 DNS EHEN5 5 0lE ok R i
KR CMC, R RRTERN G, BATERME L
B K BREAT SR RITHEGES: WEL 6k
RmREER 1« BTHEN 50ml = M,
1:20 B§BHHE 8mly PHA.85 0, 1M i EEiEnh
iﬁ 3ml, ZRIBAK 4ml, }g}—‘ga 50C g 24
I » 3o 88 » 0O RO > T SR TR OB R 3 L

(L) Ra/NE

M0 10 23 9 (4000 25 /40 ), A M7E &
B9t H Lowry ERlEBRTRESREE,

AT 1981 £3 A2 A,

FALERREXEBRG, FURARAERSEESH
B FREFNKBBERZEMEN TE. HEH. BE
BERBHBHATREERR,. BHE, WERFEEDDH
BRArEE—IFEE.
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B 1681 B HAEBEI DR EREH

£ B & R RV, Bk —E AR BIER B B R A
(=) EREEEEE AREFEREMRELZFEL, Bl

L BRI ABSREBRAERTR  ERAEMBRBRAER, TEWNRE
¥, MEEEHH, MR EHEREY, BFERRBREPEREAREND R
SE e EMREKST & RERIRERN  BRRROER 151 o BERERER

B1 7781 EREEHIT
Pig. 1 Morphological characteristics of strain 778-1
1, 2; SERFESSTERT 50X)
Conidiophores and conidia

3, EERDBLELES
Colony on Czapek’s agar

4. AEMTFRERTFRMRERT(800X)

Conidia observed by electron rmcroscope
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SRR | % WiEs BA BEM E g R
H(EE 1:3) ERTER. KR4 X, T
SEREHE B REREREIARE 6 ¥, R
BT 2K, B 2B E I K. &S
M REE RS 778-1 Bk, BT
8 (Penicillium sp.)

2. BiFEE. 778-1 HRREEERIE:
HEREKBLE 5CEF7 K, ER 415
cm, Bk BE&. RREBWRGHRBL,
SERTEBRL (B1), LBHE, &
ANTMERBNEAERLE, BGHY
BikgRA, EF 10 RHRK 6-6.5m,
EEER “BiEiR7, 37Cc A&KRF. #XE
HEHENE, SA BN (EREER 1% X
¥) DA EWEHERE FEERIEET
FEE R LB, EERREEKIE
5 b, #TEEFH (10Brix) HAEEEIRE
FL15Cc EABRANREESR, 10 XEEE
B B IR R o

HHRESSTENE 1. REXFREG
MBS, RERRNERBLELEET
BRETVAMBRSERADPHARRNWE
Y, HTHSERTERRD, KBH

RERHERRZ RO, HOHRE
BRI ERFBRIONREERE, &F
aFHTEE, BRUAKIASERTEUHE
ANE, H AR T £ R T B SR
#8, FNEENEIE AT RASER
THBFHUXSHETBEER,. RER
1A% 7781 BB M EEFENANhE
|y ’

3LEHRE: AORRTTERAK
FERR, HRFHTT+HROLAYE
HHERBRAS ANBEhERK. T8
ERHAEDHAE B 100%, 80%,
30%, ERBRRYEDBEDSEKE
B REFURERELREAR WS
E U BT

(=) PEReE

1L E&F: BARENEERER (AR
Boh02%) Sl SRR, Fifkkk
RITS T o0 RIS B P M TS R,
BB NSRRIy R,
MERSRR R AR R S WEE, 4
AR RREERBRESRENRS
REHEAYARRBRNGE R, &

%21 FESIRREHWEEHIER

Table 1 Effect of nitrogen tource on cellulase activity

w’= NaNO,:1(NH,),S0. (NH,),50,: R¥% (Urca)

ﬁilﬁéi:_c:lla.ﬂase activity — ) o o

Wh) SBR[ BRE (BErE SR [DBRRE | BXE

Bl Ratie —_ i;l;; CMC | Cotton Fingflpﬂ E;l;:_ cMcC | Cotten [P HI_'I;_{‘"“[

10:0 84.5 3164 419.1 7.35 79.0 2939 374.9 4.2
8:2 91.7 3401 460.7 6.90 50.9 3036 390.1 5.5
614 102.8 3410 553.0 6.65 105.5 3071 418.7 6.5
416 §5.8 3186 526.8 6.65 161.1 3058 426.4 6.8
2:8 71.2 2891 444.2 4.50 896.7 2948 443.5 7.0
1:9 69.1 2851 413.8 4.50 92.8 2512 340.6 7.1
0:10 72.6 2939 387.4 4.25 84.5 2561 332.7 7.25

mg/g PMh = mg glucose/g dry wt of medium in an hous
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Table 2 Correlation between nitrogen source and cellulase activity
-
" Nitrogen NaNO,:(NH,),S0, (NH.D,S0,: BE urea _
. source NH,NO,
Ra i B 3:2 1:1
Cellulase activity \
(mg /e ; . )
X & M ERL| o lommnTBER ag lowmpIERE | e Lepsr
Filter eMe e Filter Filter
. M “otton CMC Cotton CMC | Cotton
Nitrogen (9%) paper paper paper
0.1 101.3 2055 322.1 79.7 1879 304.9 78.5 2992 394.7
0.2 117.5 3225 442.9 | 130.7 2829 427.7 99.7 3212 419.8
0.25 140.3 3740 508.9 | 152.5 3287 489.1 119.5 3590 459. 4
0.30 225.9 3960 654.7 | 153.1 3199 493.0 146.5 3528 450.1
0.35 225.7 4048 641.5
0.40 232.0 4180 667.3 165.7 3555 530.6 182.2 3643 467.3
0.50 186.3 3908 592.0 36.0 1007 86.5 168.3 3652 468.6
23 SHREATHNISENER
Table 3 FEffect of soybean cake powder used as supplemental source on cellulase activity
B oE ®
Cellulage activity (mg/g DMh)
258 (%) M oE Ok BB ok H B
Soybean cake Fine maize straw powder Coarse maize straw powder
powder (%)
#IEBH DRWIE | SRR R 5 RRIRIE
Fileer 7 W CMC Cotton . N CMC Cotton
paper Filter paper
2 245.2 4038 644. 8 181.8 3520 5006.2
4 248.8 4413 611.8 187.1 3527 525.7
6 254.7 4375 612.3 185.5 3727 586.4
8 246.0 4241 649.3 200.0 3914 521.6
10 260.5 4387 685.0 184.0 3665 423.1
R (Control) 208.4 4121 579.0 182.3 3494 512.2

EHSEAAEERS. FHBM SRS
BERBRRELY 3:2, HBESRE
H6:4 546 (R 1) FHERMSHE
#32FEE, RARRENLI—04%
EnmEtEA R ENmEE. Tt
F 3:2 BB SmE R 111 BHiESRK
FRESBREERR, REERREHRESHN
04% (F& 2)o FARAN 1 SERFEBA
IR, 3:2 HEWEREREARER, &8

ARE 0.4% HEil EEnERS O ER
FRFEETE RSO R BARRIEIEE
M, (AERBEEET RN 2 Sk
BEd, BmateiEARRETERE
F (F3)

LBESES: LEXRERLKRIE
Bf, FIERAEY 1 SEK R eh b A
B 2 SERRTER BN (R 3), BIEDHE
MMeTE 2 208.4mg/g.h, FHERE 1823
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mg/g.ho _

MRS, RS EERRRN Rk
BE W EERNASE 8. JLERS
HEDSEFENNBEENRLERE

C A B
x 10
L st }
A
+ 800
300+ 4 B
~
& 1sef | 600 c
o
ol
< wor 3
g
2
2 150 F400
£
F 2
= 100
50 200
L S S A i 1 L L
i} 4,5 5 5.3 6 6.5 7
pH
B2 REZH pH MREEHNER
Fig. 2 Effect of different initial pH on
cellulage activity
A: 5+ CMC; B: £EIBIE Cotwon
Cr S REF#EE Filter paper
C AB
> e’
Lg |
300+ 4f
—~
b
W
“x 2507
£
8 2001 3
=
[+
# 150
B
® g0 2
50
- L
0 4 45 3 5.5 [ 6.3
pH

M3 REARERE pH MR EEAER
Fig. 3 Effect of pH on cellulase activity
A: 438 CMC; B: 47 #HATE Cotton
C: 4Bt Filter paper

S

3. pH, BESNE: RE™REYS
PHOKRE)E 5.5—6.00 M5 oHIET
5.5 L EEEEET MR (B 2)o AR RS
FrEk, TEXEIFITRE b DL M ek N &K
HEBHEFHN pH, RITH 3:2 45
MR BEERESRAFRY B R Y oH,
f pH REEEEEBAGEEN, MM
R T REE.

4. BREREFREBREN 25—30C,
[E126 84—96 /[\its

(Z) WR&RE

gk, CMC MRERNERE pH
4814 48—5.3, 45 4.7—5.0 (B 3),
BEBREBERI—H XN 60c, FEN45
—55C (E 4)o

c A B
w10
Csb b
| 500
3007 4
=
T 250 F600
=
L
£
‘gzan-z. = G
E
Q150+ F400
%
tod
= 2
50 f200
I
i L

Ty 46 45 S0 55 60 65
& o)
B4 FHRKWRIERE R EE RN
Fig. 4 Effect of temperature on cellulase activity
A: 5r# CMC; B: 5+ EJE Cotton
C+ R4 Filter paper

o®
R T 92 25 AT 4 ShR

ME AR TR AERERARRE 1096 RA; 2 5
B3] EA,867 (T. pseudokoningii) N,78(T.
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pseudokoningis) AR, AT MO
e ARIRAEREER, BLUGE
REMEETEHRERXOEMN, 245
EA,867 1 N,78 {HEEARLAEK,
BRI 778- 1 B2 H B T A bk
QM9414 1 EA867 iTHERRS. &E
PRy BIEEE T B R SR 2 th 3 gl
RGBT &SRB EHENE, RBEREHA
QM94 14 [EHRphsr R sk 45, CMC B B§ 7%
BEIX B 114.4, 1645mg HHHE/g.ho 4
FRAMIETE 4 864.8mg ) & ¥E/g.24h
WIREE R R IEBLAE . CMC PIFEHEN 7.7,
103.8mg B &M/ mlh, sy MRS
30.6mg AR/ ml.24h, AR AR RETE
WG BBEEN 8.8%, BAEKERN 122%
778-1 BEEE B o R IELE . CMC  FRTER
B R HE> BI040 255.5. 4213mg WA /g.bs
SrIRRTETEREY 700.2mg ] %5 KE/g.24h,
WK IE 4T R BB 4K, CMC & H12h 6.9,
287.7mg HWHH/ml.h, SR ILE N
16.9mg &M/ ml.24h, FAMMBHREE
BEREEN 5%, WEEFA155%,
EREERMOE B R R CMC B #:t
QM4 14 FH—1F, Mo RREEEHET
OM9414, FEHERFRP 7781 ERDR
RTEER R MR T QM9414, 4 % CMC RerE
MET QM9414, EA867 FE kil f# &
g%, CMC IS 229.7, 4956mg #H
$/g.h, SBMIEIE NG 626.6mg HER/
g.24h, [E A B R R R0 R B 8 209.2 %,
kI 9.8%, 778-1 BEHKEI{EELSY
AL AR TEER IR ¥E 55 T EAs867, 4 #%
CMC BgiE#:{R T EA867, {ENERIES
AR SR ME R R E PR RS AT 15 4
2, TibEEHMRBEEE RS T EHE T
EA:867 #1 QM9414, ZHLAMKE KRS
#(1:20 IBH) EEAGNEEEARSE
ERBD, REERBESEATEHEE

B&E 778-1 EEHEKET QM9414,

BRIEMNHk—F FH 2 OM9414 &
MCG77 ZEHY, HABRIMAE X —EH%HAR
REEEN . MCG77 & OQM9%414 A9iET
RAEKY, CHREABRE% 0K
AR TR0 100mg W /Lh, 778~
1 Rk BERRIY 60 /N, EE MCG77 1B
B, CHES~ERBEREETEN LIS
mg B&H/1.h MARET MCG77,

E45 BN RENT S EEE RS
MNItREREEAE, WATCRTHER
REARE, YRRARTERBEERS
M—XKil, AMRIMNESNEBEE-NE
HETHE, EANERE, MHEFRET
A B R A R, A ERRE EH
MAR BN BEBE T B UM A 47 2 R A
B R 2RI HERY.

£ ¥ X W
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STUDIES ON THE SELECTION AND IDENTIFICATION OF
PENICILLIUM JANTHINELLUM SERIES 778-1 WITH
HIGH CELLULASE ACTIVITY AND THE CONDI-
TIONS FOR ENZYME PRODUCTION

Wang Yifu Zou Bangji

Ge Yinghua Wang Jixuan

(Institute of Foresiry and Pedology, Academia Sinfca, Shenyong)

A wild strain 778—1 with high cellu-
lase activity was obtained from red loam.
In semisolid culture, the optimum conditions
for enzyme production are maize straw pow-
der 10g, soybean cake powder 0.2g, nutrient
salt solution {(NaNos 1.5%, (NH():SO.
0.8% » KH,PO, 0.2%, MgSO4 ° 7H20
0.05%) 30ml, PH5.5—6.0, at 25—30°C
for 96 hours. Under those conditions, its
enzyme activities toward filter paper, CMC
and cotton degradation redched 240—250,
4200—4400. and 650—700 mg glucose/g
DMh respectively. In shake flask culture,

the optimum conditions for emzyme produc-
tion are in medium containing {g/100ml)
glucose 0.25, (NH,),S0; 0.2, KH,PO, 0.2,
MgSO,-7H,O 0.05, wheat btan 0.8, soybean
cake powder 0.5, peptone 0.1, rice straw
powder 2.0, at 29—30°C for 60 hours. Un-
der such conditions, its enzyme activeties
for filter paper, CMC and cotton reached
6.9, 287.7 and 16.9 mg glucose/ml.h respe-
ctively. Its ability to degrade straw appeared
to be stronger than that of Trichoderma
reesei QM 9414,
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