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(P EHFEREBRTH, LK)

HhT (Lspergillus niger) CP-831 £ 0.03% WINEMZ 40°c 222 30 4+58h, HREB—K
B R RS CP-85211, ZETERA B , MUK A BT 8515 7 % 308u/ml; 2
DL Bl R ER U Y, BRSO 842u) ml, PERETE K EHIA L AEHE 5 . RS
EGEFRAR A 8% B8, 2% EERIYH 29 Bils. EEEREAN: £ pH 3.5,

30°C, 72 /NEfo

LVUARBEA RN EIFHREREN: pH 3.5, 50°C; SLUSREAEREAEYN,
BER BB SN pH 4.8, 50°C. BRFE 30°C RE 12 /NI, pH RUEHEN 3.5—5.5, #
R, soc R 15 AMELRBEASESE, BEHRR 23%: IS RLAHERY

EHE,.BEDTELEL.
iR B RERE RS

TRl R R, B8 RERERN
MEAWEN, EAYRABET GBS
EHET~BRLY, ERtgtitg
BELHERR, HEENRARBESA
WHERE RS, BRI R £ AR
B (Aspergilius niger) CP-831 X AEH
M, T AR 4, e H— ks =
REEH KRR CP-85211, AXWHEHK
RERNAEE R AR EEERMAOTTIR,

O S

(—) &%

NEER: ZEph® (dspergilins niger) CP-
831, RRAMFEMEHFHTESOER.

A EERE: BN (Acpergillus niger) CP-
85211,

(=) anE

L. HESEFENEORER: FALSEA
HRIGURREFE. £IRAE (¢ 1.2x14 o) #E
AL 28°C B 5 REMEM.

2. RESTBEEFRE RREBERBEEEFRE,

3. BREEFENEERETNE: 25om) ZARK
Hsomi 5 2% £k, 2% BB 2% BB
Ry ik R eH 3.3), ISEERE 30 2r4b
R, EMMEmATF—IK,F 30c B Lk (280
¥/ 9y 53R 72 /NAF o

(=) #E:ABEE

L. PEEFEFHENH 4 BRCP-331 RAE
HE—%,.0m P 6.0, 0.05M FEEES T"H-0.025
M BB 10a), FTRF,EARGESE
B =Rt X ER. BEAEEhERRES
RTWEA 4 x 10° /ml CRAVFI-HER
o

2, N-FZ-N'-JEH-N-E & MO ¥R
EROLE: B CP-831 &R FEREK 20 T
EF—-ERUMEMMELE b, £—FHEF
Ty G —sEiElGE, 30000/ mia B0 5 4
,FFELFiKe M sml ERSMERENE
wIG, & 0.005% Tween 81 RUGEKEE HH
FE 107, REIABHAERTE T K 0.1
ml, WAHETHR 9em FEREIFLER E,287TC

A 1986 £3 A 30 HIgH,
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BiESNNES, BEAATEEERI M@
£, 28% $53% 5 RIEFT- A M.

(W) BRI EMIGE _

1. W% : SRE Mukheries F] Majumdarl!! §&
M Tutobello F1 Mill (UEIA#TH. HESR
SR E BT ATE bk KR 2 M e 3R
A ooml & 596 (W/V) BRERNI29% (V/V) EFH
BUM R SR (L pH 4.5) AR E d, 30C K5
3F 25 Ko AFHEBI R MR, H E 12
LHRETREME .

2. G i B ERSRRIE RGBS
47 R LR Y 4 L, W RS T o

(R) REBEHANNE

B20.25% JEY (Sigma P25, HETHRR)
EECREL eH 3.5 LRBRRERSRER
FEEERELE oH 4.8 ER#ErhigEakl) 0.5ml TR
Hrh, 50C RKBHEFFT, MAEAHBEOEK
0.2ml, {£i8 30 Ao SRA Somogyi®*' ki
E AR RE R

FEREHT AER ™ 1| 3w ib FgE(L
AT FIRNEREX s -EE S

fr (ul,

ES

L3

(—) EHRNEE

HEARBHEE (0.02%—0.3%) Wik
I, AR EEE B (25,30,35 AT 40°C) Fuii
[FI(15, 30 71 60 &3 HOMFRM T, W HAH
¥ CP-831 T FHEEAE, 7L 0.03% WY
EBK, 40°C 30 EbET, RB— &~
R EEZEEN, RS CP-85211, H#E1
i, RAH CP-85211 IR B ES
F KB A CP-831 DX E iy 5t Al A
Bs 2y AS 3.315 F1 AS 3.316, DIRE®
FE ST , B5iE 20 308u/ml; DISERAEH
BRSO R MR, EBIE 100 842u/mls  PUEE
& HAFAA R RERAE S Fo

Z4drgk CP-85211 4R 29 k)G
RS d - FRBAKRER, B
RS R EEE AT,

Bl FTRARGENEA~REERDOLS

Table 1 A Comparison ot pectinase potecncy ot some strains of Aspergillus niger
5 Rty Cufm
= . o . & B & me nzyme activity {ufmi)
Strain Width ot clear zoae (cin)* e WL T RS
On pectin On PG **
AS 3.315 (LR
(Wild type) 0.9 66 167
AS 3.316 (BF4=T)
(Wild typey 0.9 67 168
Ccp-831 (F4&H)
(Wild type) 0-9 68 172
CP-85211 {CP-831 BT #E)
Csiutans of CPoA3T) 2.9 308 342

* P Mukherjce H Majumdar®’ 229 Tuttobelle g Mill E’]ﬁﬂﬁ%ﬁn BHTE 30°C BE3g 4 K.

* The method of clear zope of Tuttobells and Mill modified by Mukherjee and Majmndar™”?

was ado-

pted. Organisms were incubated at 30°C for 4 days. ** PG:polygalacturonic acid

(=) RTH CP-85211 TE KR

L RREX PR EL8% £
HOURMBRERRE R ER, 5ilEnnAE
BB TR AR xR 2 ATl PR

B AR o

£E AT A B P B SO AT
SB10% BEHT . BEHEHMERB
g, TR, &3 RVLERRA
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Table 2 FEffect of various additional carbohydrates on pectinase preoduction

&
oW B OB “Enzymne activity {u/mi) B om B & Enzyme activity (ufml)
Additiona! carbon source Additional carbon source
(1) £ B |sRramEs (1%) £ M sERenmEs
On pectin On PG Cn pectin On PG
OB K B S D=t ]
Cellplose powder Na. 123 209 434 Arabinose 209 434
g % — S Y 7 ¥
] Cellobiose 209 435 Galactose 211 36
WO B = &
Glucose e 433 Rhamnose 208 433
% B ¥
Citrusnpeel powder (2987 308 842 Xylose 209 432
%’ccrjnm . 291 807 Egucmf 0. 436
ERTAMEE 294 810 M 208 433

%3 ERSHIBOARMAROHER

Table 3 Effect of difterent combinations of wheat bran and citrus peel powder on pectinase production

= ®
Wheat bran (%) 10 % 8 & 4 2
(-2
Citrusnpccl powder (%) 0 1 2 4 b 8
B AN f;“n cc%n 56 790 308 307 292 234
Enzyme R
activit
(ufml’)’l 5;&&?[,%&@ 553 813 842 837 779 698
BE2—4% HEBEHNES. 3.7,

2. BRMPENEN: E&8% X
BRI 2% REREMBIRTIRES, S RlE iR
FEE, ETEERR. &4 AR FMK
LG iR AR, HhLImER
FBNYREREE, HRABRRE 8. K
F A AR R A I EIE Mo

EEFEPHEREN SR, #T&
B, MR REREY 2%(K 5)o

3. BEFvssd ot MU RERUR I 3
FEMHHRBR AR oH, T B AR
(% 6)o REFF CP-85211 EREH B
pH 24 3.2—4.0, Hig#is pH 24 3.5—

4 BEFEEXNEEN £REHE
B THATHES, AMNEFIEPREN
KER, UEBEEINET). “HELZR
RS 28—32°C, EIEEE 30°%C,

5. BEEXMEENEN.  250ml =
AR EAAEFRNERE, KRBSE
X e Eg R E Mo #MMIE ST B R LRI
BiG, MTEEHGEES), MABSREE
T 7= #so

6. R EMN BRI,  250ml =
FR%E soml BEgr L R IR B E X P EERY
Bm(E 9. EFMRARETEEN, S
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Table 4 FEffset of various additional nitrogen cumpounds on pectinase production

B &N s E B
W W H B Enzyme activity (u/m!) W om E B Enzyme activity {ufml)
Additional nitrogen source By |2 mw AL Additional aitrogen source R B |smEymGm
QOn pectin On PG On pectn On PG
B =B W
NH,CI 1.5% 203 338 Yeast extract 0.59% 162 177
£ B EO R
NHNO, 1.0%% 183 353 Beef peptone 0.5% 167 177
. AR *
(NH,),HPrO, 1.0% 239 595 Casein D555 183 241
g O B
(NH‘)-;SOJ 2,0% 307 842 Soy bean cake meal 2.09 203 240
E
NaNQ, 2.0% 183 322 Control I58 177
£# CO(NH,), 1.0% 92 121 i

%5 uBREEMNEREOES

Table 5 Effect of concentration of ammnonium sulfate on pectinase production

(NH,),50,(%) 9 0.5 1.0 1.5 2.0 2.5
B E | & e 153 226 758 215 308 308
Enzyme
activity .
Cafmly |BREHBER 45 122 522 751 842 841

%6 AnEREoH ¥ HOHER

Table 6 Effect of initial pH of medium an pectinase production

JE R B el 2.5 3.0 3.2 3.5 3.7 4.0 4.5 5.0
nitial pH of medium
; ] ijd
BOE N O peonn | 1% 240 280 307 305 289 244 183
En?:yl:ne
activity
(ofm) |BRIREER 555 | 65 743 841 840 781 183 | 174

¥ ARARHEENES

‘Table 7 Effect of cultivation temperature on pectinase production

B Ox B E
Culdvation temperature (°C) 33 28 30 32 35 37
LR ﬁn pccﬂtijtn 240 277 83 259 209 168
Enzyme

activity

(afml) fmgﬁfl-[?ggﬁ‘f 549 724 728 693 418 217
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Table 8 Effect of aeration on pectinase production
#® R

Volume of medium (ml) 20 30 i »0 60 7

s | B K 332 319 295 281 210 173
On pectin

Enzyme :

activit

Cufmm1} gﬁ:&?{,%;&@ 840 798 755 727 654 499

%9 ERWERHN<BROE®W

Table 0 Effect of inoculum volume on pectinase production

T B (2X1034ml) PR 4E i LERT-HH (2% 100
Spore suspension (2% 10* spares/ml) Mycelial suspension*  )/50ml i 32 K
In c‘f*i ﬂlu %(%) One loop of dry
ocuium vollm . spore (2% 109)50
0.2 | 0.5 1 2 4 8 2.5 5 7.5 10 m] of medivm
; RE 3 93 { 306 96 30
B¥iEH Onp pectin 298 304 3n6 302 0o 293 303 301 2 307
Fnzyme| _
activiry
(ufml) é%gg‘;ﬁé 835 838 840 | 841 836 831 841 540 |837 834 8‘.13

* Bq 896 FEEEYE N 25ml T 250ml = MG, REE R T-70 7 — R, 30°C % (280 #%/ 51 )R 30 /bR,

fEXA R T

* Twenty-five ml of extract of 8% wheat bfan in 250 m! flask was sterilized and inoculated with I
loop of dry spore and incubated av 309C for 30 h on rotary shaker (280 rfmin). The culeure was

used as secd.

#10 FWHEASE
Table 10 The time course of pectinase production
BoOo® M 24 36 48 60 72 84 96
Cultivation time (h) :
TR P Eid
m‘ s On pectin 12 74 203 262 284 284 285
Enzyme : :
actvity. .
(ujmi) |PREZMER s 273 614 703 726 728 728

NAKEEAK, fil,BTHFR.H2
BT HANT 18 T = 0 TR R
R

7. FENELE: ATRTEMN.T
AEEFRA AR, Mg R R kS
Wk I, RIEREE (& 10)0 HE5F 72/
B R A So

(=) ®EH CP-85211 TRIOHE
i}

L. pH XMEETEJRIR . FARFE oH
W EREPREDPRITEBRE. SHEHE

1) &MR. YHLRRAEYN.BIERER
pH % 3.2—3.7, BgfEFA & pH 2§ 3.5;4
PLE R R YRR, EH oH
4.5—5.0, FiZ pH H 4.80

2. BEXSETEHROEN. B2 RKE,
T L RE AR, R ULRY IR
AEY,. BEHEERE B 50°C,

3. Mgy oH RREYE. B AAR pH
B LR EMNER AT 20 %, 17 30°C K&
PRI 12 /hFE, I LR B RS RV
ERARY, NEBETE3). K
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B pH MRS IR
Fig. 1 Etftect of pH on enzyme activity

L. REAE® On pecdn; 2. SEEANHE
BRE: A On PG

K+ 4 Enzyme activity (%)

0 !

0 6 s 70
HE Temp. (°C)

B R NEEE AR
Fig. 2 Effect of temperature on sazyme activity

1. ¥ On pectin; 2. #WEAMAE On PG

YIRIEBITE pH 3.5—5.5 ZAlL 8 B E,
T 52 BEVE DIBTE 95% UL ko

4. By RGEM:, BBW A oH 35 M
483 ERE MR 20 {5, TARGRE
HEHRE 15 o805, oH 3.5 BIERELL
BRGE, oH 4.8 BUESE DL £ BT 8
EEE G, MEEE . mE 4+ FH B
B EERE, 60c iR 15 48155,0L
REARDERE W 23%, DIERYE

%
'\\

2

$ 5wt Residual | activity (329
=3 =]

Loyt | L L 1 1 t L N .
30 4.0 50 6.0 7.0
pH:
- B3 Eemy pH RER
Fig. 3 Stability of enzyme at different pH values
1. REAEY On pectiny 2. HHEH
BEAKEY Oa PG

=]

W RRE ) Residual activity (30)

# B Temp.(°C)

B4+ BHRBEE

Fig. 4 Thermal stability of cnzyme

1. BIZAEY On pectiny 2. EREAR
R AT On PG

BB . B IR L,
¥ W
DL Y E IR 26 % 2 L £ 25—40°C 1Y
BEMEN, MEMF CP-831 BiTFHE
B, FE40°C b, KRB M E P RIREE

LRk CP-85211, XEM, /REFTLAE
R, A UR A N B EFRS R, K
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HRHEENE LR R

RAERFS, RIT Mokherjee Al
Majumdar'® {ZHY Tutobello F1 Mill HY
FEEAH B, AN BTREREF, 9
DLt g it & it R R RS, Wik
AT A A P 3l e K A B R o

EiEY, AERI(TEREREERER
BE)MESBOEERMEL, EER
SR RECE AU R RS ) A AR L GR A2 R
) TREBROREBER(GRESRER
FEEEMLNG ., FRIABEMENREERR
e T, AN REBEENTER M
(RHAORBERBENLEE R LK Z4 )
&, FEEANREREGEERNESBERS
FEeERES. REB 2R, SREAEME
B, FRIAEBEBERTRKEEE).
ETERMERAE, RITEASELAERE
BARBRRHOREABTERESD, A%
EMAENREBE R 2 gyt

Fo WIEEiRKRE, EMERNARIEM
FEMT R R R &S B & Wi B AT R 5
HER, REZERAKYHEARR, REBE
& W A T AR 2 LR KOG R 1T,
EsVEFRE oH X 3.5, IWFUEMEH; X4
Pl R FLERERR VBT, BSIEREGE
pH 2§ 4.8, i@l 5 %o

g2 ® X ®
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MUTATION AND SELECTION OF PECTINASE PRODUCTION
STRAIN CP-85211 AND ITS LIQUID FERMENTATION
CONDITIONS

Cui Fumian

Liu Han Zhang Shuzheng

{Inirizuze of Microbiology, Academia Sinica, Beifing)

- A muiant strain CP-85211 was oliained
from Aspergillus niger CP-8§31 by treatment
with 0.03% of N-methyl-N -nitro-N-nitroso-
guanidin (MNNG) at 40°C for 30 min. En-
zyme activity of calture filtrate of the mutant
strain was 308 u/ml on pectin and was 842
u/ml on polygalacturonic acid. lis enzyme
activity was about 5 times of the parent strain.
The optimal medium consisted of 8% wheat
bran, 2%_ ctirus peel powder and 2% ammo-
nium sulfate. The optimal culture conditions

are following: initial pH 3.5, temperature

30°C, and cultivation time 72 h.
The optimal pH and temperature for en-

zyme action on pectin and poulygalacturonic
acid were pH 3.5 and 50°C, pH 4.8 and 50°C,
respectively. The enzytne was stable at pH
3.5—S5.5, 30°C, for 12h.
plex has a weak thermal stability. After in-

The enzyme com-

cubating the enzyme complex at 60°C for 15
min, 23% of enzyme activity remained on pe-
ctin and lost all enzyme activity on polygala-

cturonic acid.
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Mutation; Pectinase;  Aspergiflus niger
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