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Screening of Mutant Strains with High Cellulose Activity
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Abstract: A higher cellulose production mutant strain Penicillium SP 1.X435 was isolated and
mutagenized from parent strain HK003 by using NTG and hydroxylamine mutation combinative.
415 U/ml cellulose activities were produced by the mutant strain Penicillium SP 1.X435, which
higher 108% than that of the parent strain (200 U/mL). Furthermore, the genetic stability of
mutant strain LX435 was also investigated for 8 consecutive generations., This mutant was also

genetic-stable over 8 generations and therefore it was chosen as a working strain for industry.
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sp. YHK-003 iR Rl k¥R M ERAEY THRH
FRETIRAL, =EE 4 200 U/mL,
1.1.2 34k

D $iEERE@ s o/dL): BBE 0. 1,E/A
BRO.2, 44 FM 2,508 2;pH AR,

2) BIREHREAES g/dL) . EKREHR 2,55
1, B0 — 44 0.3, FiBR4E 0.05, B &M 0.5, R
BRERES 3, 8455 0. L, IR K 0. 1, Wi Be4k 0. 5;pH B

3) REEFEES g/dL): ERFM 5.8k
1, B 840 0.4, BRBREE 0. 05, B &0 0.5, & ik
450,05, MRE 0.5, EXK 2;pH AR,
L2 FEEMERKLE

HK-003 8 F & % % (B 200 U/mL)

TR W

30 CAPE0.5,1,2,3 h —RFEEH
B XM E M LX-38 B F 320 U/mL
TREM(1,2,3,4 mg/mL) . mneE

30 CAAE 3h L B
BT B ¥ LX435 B E 415 U/mL
WA (3 mg/mL) JBRE(0.5,1.0 g/dL) -
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1.3.1 #HNERARAMSERRAETEAGHFE

DHEEHRMEMATEAEEI K%K, 6 F
YHLE, BRBETFER.

VDWEIEFETF(304+1)C,200 r/min BEKIE
FE16 hFRFLETFHRRS BLo®E FIRAF
WHEH 104 /mL WTFEREBRS.

DKL TFHEREKRENR 104 /mL # HK-
003 WiBkAH F B W A 2 mg/mL A 7S Z A4
Mt — Rt G, B AL A & PRI 120 M
MR AR ENEBEAY.

1.3.2 REAFHENBHZAARTEHHRGFTL
]

DE S mL FREFERPMALHEN, FH
Wﬁﬁﬂﬂﬁ 1,2,3,4 mg/mL(ﬁﬁi’%&bEE‘fvi
KIEEHHIH 0.5 g/dL 8 1.0 g/dL) , £ A5 F
(30+1) CHEEK IR 4L B 30~180 min, R 5 iR
ERBALIEW 100 £5,3F0L 10 BB EEY
W, S 0.2 mL RAFR, N BHAUATFERR
[RIAE 7 B 3E 240 B W R 3R A P A, FF IH B EE &
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BREEE) /BTRATFHRNEER

2)¥ HK-003 Htk& FHRRENE FEZ
B MEF BB R &S FIAE 3 h, 31T ¢ KiB
ALK, HNBAEEEFRIESR, AR
PRI 120 MEAEREE LD 480 N E%E F L
REEHTVBHERAIBRERNECEELR
EEECHEK, BRBANBEEREKIENT
—RBEBABEBTHHREK.
1.3.3 TZAAMALEBROGELSHEER BERE
PR TEHEMAMIBEEHERIANBERRTHE
Bk LX-380.LX-333 YR B F , il IR BE 2 1074/
ml WRFEZRIMA 0. 5% B, TR IESE 16 h,
FRFLEFHEZRS, BHEMBEMRERE 3
mg/mL)EA AL 3 h, BFHRIE3R/E I 80 MNMB
AR R I 7k B B TE 20T W e
B,HERIABSHERAK REUZERINEK
B EFATRE _RNESRE . BREREKEAN
1.0 g/dL 4h, HERT R 58— K —#.
1.4 RREHNMNE
1.41 #% —RBETEHWHRTZHBE 30
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A5 A AR R 0 B, S0 AT 0 BB 5 P
OB RBHESEREEE.
1.4.2 A% PHEIANTHBERESMERERL
B AR 100 mL ZEEHEFEM 250 mL =£
#,30 °C 200 r/min FELEHEFF 3 d, HITEHENE,
A5 W AR 5 0 R B AR A H A, A BT <SO0 M B R
F AR, A BB IE > 110 % B9 09 TE 22 78 bk , M X B
JETE 900 ~110% MR A FHERERK, 345
HERTR RERMERRER,
L5 SHAE
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4 000 r/min B.{» 10 min, ZBIEK¥E% 3 &K, 105 C
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£ (FP B§¥E). —/> FP B§IEE X X : % pH 4.6,
(50£0. 1) CHIBEF (F) £ 4 R MK % i Bt I8 4K
FE L pg HEVENBER 1M RMGHE 1 SHHE
BHE,
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W, ERTRAFRE, XTRERERERES
THRESKGER ESHRRERBUREEE
K, BBk B0 EL BN, 4bFEAT ] % 3. 0 h X —
478 P —BREEIS 2 247 U/mL #8528 BBk LX-373,

BEERE 23.5% .
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Tab.1 Effects of NTG treated time on cellulase production

BfEl/h BFER/N ERER/MN BRBER/YK FHERER/K MERREE/N  BEREE/%
0.5 87.7 13. 6 82. 6 3.8 19.4 86.7
1.0 88.1 17.2 80.5 2.3 20.1 89.8
2.0 95.1 18.5 79.1 2.4 22.6 92.3
3.0 97.6 20.3 77.6 2.1 23.5 93.0

R2 AAREEHEMEAGHREELMNER
. Tab.2 Effects of NTG treated concentration on cellulase production
PR/ BEE BREE/ ERE HRE  SFHRE FEWEE/ BEERE/ RERR .7

(mg/mL) H/% % /% B/% /% (U/mL) (U/mL) BE/ % REHK

1 87.7 17.8 15. 4 70.2 3.6 245 315 28.6 LX-355

2 97.9 87.7 20.7 75.0 2.2 240 310 29.1 LX-346

3 97.7 94.3 20.7 68.1 2.3 247 320 29.6 1L.X-380

4 97.1 99. 4 19.1 75.8 2.2 246 316 28.5 LX-333

MNEZHUEL, S THEMRBEREN 1
mg/mL B, TR E K, Ny 17. 8% s 24 7 7 2 AR
BREFHRY 2 mg/mL &, HILRRE B 87.7%
UL S RBEEEES 4 mg/mL 8, BREH X
99. 4%, HA AR FHF X MAZTBRA 30 h,
XHEREATFRERILTFERERENRET &
ETEXAARN FE—-EEKES ., B
WM IER A R b & T A5 B BE 938 fn B
WERE, EREREIESD 3 mg/mL Bf, ERER
BRE 27.3%, 814 4 RIFELRE, BEhEkX
247 U/mL 8 3 320 U/mL(1.X-380), &% %
B, EREEMABEYKE N 3 mg/mL 423 3 h &Y,
TRHRBLF.

2.3 EHERMBEERNSABEMER

RIRW, BEFRWERO.5g/dL NEAH
THRBE, ERAERN 30.5%, L8 — T A EHK
HEMFAEREXBEAVHERR, AR YZKRK
BHREARS 1.0g/dLA, ERERBATHE. &
Zy2EHRELEAHEE, BB —HRBERE 415
U/mL #2245k LX-435, b i X E# HK-003 9B
ER® 2. 08 1%,

£33 EWHERMBENEAFEEAXNTRNEM
Tab.3 Effects of the combination of NTG and hydroxylamine

on cellulase production

B

R
B ERE BER LT
RS/ M/
il B/% R/I% R/% Gl WE/Y%
0.5 99.8 30.5 98.2 410 28.1
1.0 99.8 28.4 98.3 415 29.7
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Fig.1 The genetic stability of mutant strain LX-435
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M AKETETRENTHEEREXREEZ—,

BHERHA 2 mg/mL FEHEMEM FRAR
(e A 82 s i) %o ST 4 5 I o3 2 A S o 2 vl 48 U 8 R
MEFEBIR R R4 P4 HE, FR R R T REE S
THESHAEERE. RTRRBEEAHX
RS, SRR, TRHENMFEEREN 3 mg/
mL 478 3 h B, AR BT

TERG PR R e RO SRl b, Be B B R LB & AR
Bl 5 AR 5 0 5 18 B RO B 0E A S B bk LX-380.LX-
HAEREM, BT HEMEERE 3 mg/
mL)EEAHE 3 h, RAKEN BRGNS ERHEFTH
WE A EAE R 8 B —HREEIE H X 415 U/mL K
AR LX-435, b R BR B Bk HK-003 i) BB % £ %
2.08 5. MEEBX—HREHK, KEBEEHBETX
RENEE A TWAFRE T —hBTEK.
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