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Selection of Mould Mutant Strain 9169 Producing Acid Protease

LI Nai-giang, PAN Jun-hua, ZHANG Xing-yuan
( School of biotechnology, Wuxi University of Light Industry, Wuxi 214036, China)

Abstract: The original strain Aspergilfus usamii WX-ZL10 was murated by ultraviolet radiation, mi-
crowave radiation and Y-ray. A mutant Aspergilius usamii 9169 was obtained. The yield of acid pro-
tease was improved from 2 800U/mL te 7 200U/mL. The mutant strain maintains perfect genetic sta-
bility after several generations of reproduction. The time profiles of both the mutant and its parental
strain were plotted in which some of their physiological properties were compared. By contrast of its
parent’s, the optimal duration for obtaining maximal enzyme activity of the mutant was 10hrs de-

creased. The pH value of the medium had great impact on the biosyntheses and secretion of the acid
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protease.
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BRFEEEME A, wsemii), &0 il BT
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1.2 B3
1.2.1 #do@EFehE FEWE 30 g, NaNO; 2 g,
K,HPO, 1g, KCl 0.5 g, MgSO4 « 7H,0 0. 5 g,
FeSO,. TH00.01 g, Bl 20 g, DAKE 1L, BER
pH, F 0.1 MPa E AT EH20 min.
1.2.2 #8242 E£ EE 0 g NaNG; 2 g,
K,HPO, 1 g, KCl 0.5 g, MgSQ, * 7TH;0 0.5 g,
FeSO,+7TH,00.01 g, B8 15—30 g, BEEH 10 g,
WAEI1ILEHER pH, FO.1MPa EHTRH
20 min.
1.2.3 ASEEE EXRW 10 BIW S0 g B
BE g BULESg ELE 10g, MKELL,
B pH, F 0.1 MPa KA TR # 20 min.
1.3 BEHE
1.3.1 #FAFa¥d DEEHEN 30 CTES
4 d 61 WX-ZL10 B FEHE, F 0.85% i) A 23K i
TRF,BTOE RS R =AM, £ 210
min EEXBERLES 5 h, FRTFIELMS
BEREFAEELE OB L REHEEEK
BRTFEEEFRED 106 Mol, BRFRZEE
.
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W S BBk WX-ZL10 WTRTF B, A 8
THER 9 em HERFEHT®W LT, &M FHEL
WRIFEEY Ol BEEEEENTILE Ti%
TRAEMNTETHRAERS L, TIEESNMT
EHEEEEN 30 om. ITFHFEMT, i 30 min,
FtpRE ATHETHEE, BB ER, ITH
I3 TR, HFFAGTHET, 8 I A9 BE B e ) 4
8% 0.2.4.6.8.10,12, 14 min. A &P I HCE
0.1 mL BB, MEBE MR, BARNBREMNS
B BRFEBREMERE 0.3 mL, BHSHER
EVE, REET O CEEFER(CIVBEER
WG OFILE A R4 ) B TR ES
BEEOLETHT.4EREEE FHEEY,
RIETERER.

- 2) MR

W UV SEBNRATERRR, EA 6
PHB 9 cm BRI, 40 FEHL
BB EHE Y 10 mlL. BH S hE R 700 W Bk
B K 2 450 MUz, F R 4B ed (5], 31T &
WAt AT B AL 2R, Ak PR e () A 5 0 0.15.30.60,

120.180 s. BN E A FIHE S 0.1 mlL WE &
LR MR, SR E RN B R
BEMERE O3 mL, AR ETR, B
BT 30 CHRSER BE RIFEHH TR
FLE.

3) Co %72

W B B B R W16 BRI AT BRI, S BITEA
6 B 1.5 cm 1 15 em BT HEEF, ST
BIZER A S mL. FI®Co R L 89 v STERALIE. 577
L 400, 600, 800, 1 000, 1 200, 1 400 Gy B 4b3E
R AN ESREESBE 0.1 mL BE
B, ENHE RREBRGHEER0. 3 mL, &
WMAWEHETE, HET 30 ClHEBMER. A%
KirEE, i RBoEK,
1.3.3 EREFaH&8%GFEIT 1 TBREEOH
M YN FEpH{E 2.5 B 40 THAFTKE
BEHSMEE 1  BERNSR KESHH
Folin 31 HI5E .
2 ERE5SWH
2.1 EIbhimE
2.1.1 BB EHREEGIR

106 /mL AT FBE W& 5 4H 70 T it b 3
B, MEBRTFERLRAE 1.
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Tab.1 The death rates of A. usamii after mutagenesis of ul-

traviolet irradiation

0 2.8%x10° O 8 5.8x10° 79.3
2 2.0%10° 28.6 10 3.5x10° 87.5
4 1.6x10° 42.9 12 2.5x10° 91.1
6 1.1x10° 60.7 14 1.4x10° 95.0

F|HRED, BEA R FE T RED 95% ~
09 % BT FS B, HEAE R IR & 99 A8 bt o B3 Bt v 0
BEHEYW, AN BEHERTE 75% ~
80%ET, B BRI AR B ERWE RSN
P fE FEHE 0 8 min.

2.1.2 A FETHLR

J 15 WHSANT, SEFRIMEEER 30 om,
B4 8 min, B A BT HFTEIN, FHHEE 70 4
SREFFEERARER 10 & CNMEED
K 2 BEm.
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Tab.2 The production of mutagenesis by altraviolet irradia-
tion

B % B/ (U/mL) B BEE/(U/mL)
uvy 2 800 Uv, 2 900
uv, 3100 Uvs 3200
uv; 3 300 UVy 3050
Uvy 3400 uvy, 3 500
Uvy 3200 UV 3510
uv; 3100

M EREH I EE RS E UV, Wik, R
TR H R 3 500U/mL, B & 8 bR A O
25%, 1% UV, BBk S 77 2 8 T, 7B sfh. bt
NSRS EREAE BENE
AFEFEET, FRT RS TSR,
2.2 REET

HTEMEE BN ES SRR TES,
HILH 0 BRI BT IE, B3 B,
HIEL B R Ih # 700 W Bk R 2 % 2 450
MHz #1338  10° /ml &) UV 2
TR, HAS TR B 4 R A AT S B A T, B
MEMRHRNE 1,5 3 PR,

120
100 [:

80+

L] 30 60 90 120 150 180
1 ﬁi&@gggﬁﬁm&
Fig.1 The death rates under the mutagenesis by mi-
crowave
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Tab.3 The effects of mutagenesis by microwave on A . us-
amii

BRAE BULE/ AR/ BENE/ RAREE/

B fE/s % % {U/mL} %
120 95.5 35.3 5 800 635.7
60 90.5 28.5 4600 It.4
30 18.0 10.5 4 000 14.3
15 8.8 5.0 3 800 8.57

RAEE R, 120 s BRAH, EETH=E
e BBERBHERIE 65 7% BT TR
B R AR 2R R T O R 4R B, TS
BRNESEMRIET,

AL ETEFME R S P, Wy, (B
5 5 800 U/mL), Wi (BEIE 5 750 U/mL), W, (B
5600 U/mL), Wg (% 5 500 U/mL), Wy (B 55
5400 U/mL) . & 3 R0 Wl Wy 130 T8/
B E R, RIFFE. W (BE 5 750 U/ml), W,
(815 5 600 U/mL) ¥, MIES T — S HEM Y
EHE%.

2.3 coETHR

H%Co ity y HEH M4 E 10° H~/mL 8
Wi BAH T, #I &% 400, 600, 800, T 000, 1 200,
1 400 Gy, A4+ B4 & F) F 2% BA M A /D b 4T 30
it 60 BEETHE, REH AR SR BB,
M 1000 Gy S kPt 4 BEBAK TR T
HEMR W RER, BT ¢ PREEaB KT
BEA 7000 UfmL, #—30 B o4l 1% 0 —
559 169 FEEAK TN 7 200 U/mL T B,
Wi B =B E T 25.2%.
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Fig.2 Moutagenesis chart of A. nsamif

2.5 REHEERTE

RREAFERERETHE 9 169 KAER
(30 CTTHF 4 O, BRAAKMAE. BRENARK
MFERFER AR RS (500 ml =AY 50
mL), 7 220 r/min JEFHRIEE 30 THH 90 b W
BERERRERNE 4 Bn BR7A5, BT
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Tab.4 Genetic stability of strain 9169

1% B/ (U/ml) & EE/(U/ml)
B 7 200 BER 7 200
B 7 350 B 7 300
B=R 7 30u B 7 250
AUl 7 250

2.6 BEBHAFEBHHRLEBTEBSHNE
FIEBEIE TR, S00 mL =AW 50 mL,

FHER, 30 CTF, 7 220 o/ min EERBRER .

MR T, 228 R IR B PR AY S B Rty 2k S 3.
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Fig.3 The time profile of the mutants and the injtial
strain
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B 3 A, FEREEE S BB EEER 80
h AR 7 200 U/nel. £, TTH KR 90 b
AL BAREE; R B EHEESHREE
HEFRTE R, pH B DAL SRR R R, 5
FE  HEMBEEEAMROERE -EME
£ sk m R R PR B (U5 9% 40 h LUS ), 3K
5k S EEHE A0 pH (ELRH & K i A bk ) R .

Zoik A B A Co BRFTHL, B
HHMUEEHEEE RSP 7200 U/nl £
ENTHRSHFERE xR pP—REXAMHRE
MBEENESSLE SOLETEERSRDY
B OSTRREW, ARG EERE S E A E
BREET NEFRHEERNEESEE RET
217 T X 755 2 -t 7 8L B 0« T ) 4 TR A B
e B 5 T 338 ) 40 B0 R O A ST 4R, SE i FR )
BUEME B AEEER A TRBELE N EE
A, ST A 0 6, AT SR 9SSR A R . B R
ST H A %2 b 45 B 0l &b 78 B A R 1R AT
HEIS 1R B M AT 3T b i BA A R, HE C A
PR, KBS NSNS TEERS.
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