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ZREBRFEFTHF"EHREIERENL

&t & % FXR

R REABRES TRER, @l fM 362021

RE AYSRHIHFR.HFTLHBECHENBAY¥BETHLZAAELEREBER"HREET ., HL
FENAXOMZNBECHREX)BRYENAFRE. XRMAEHAR I RERBEENEK, ALK
B8 2 KBTS RIS R B 183.89% M 147, 55%: WA R A REB B 2 b iE £ B X B 395.52% 1 381.
98%. W HAER T EHN ELNBRCEENS5~30 mg » L MFEAFAFE 45~60 min it , ZHNBR C
MEHBETHEFAET " HREEANHR LN ELEABERRE. AY SR NLNBRECHALEH
A RENERATEBS. T EBERREENHX RS0 89.02% 50 99. 13% MBS BRE
WoEBRREN TURANMEMETFOZNBECHBHSHLERATAT A NAENE.

*@iN MR, BE4B, 2NBRC, BT, BRML. S8

hESH#S Q933; Q550.03; TS 202.3 MR A

R EARR EAYPRAIBENEAD T R ERERE T, EE VB EMHE
RGP, 5EHERBTREOREARMUMAEEREEY, AN X&ERTROF RN
P A RR AR AL R (B N BRBD) SOE MR K R UL BE S B MR (BB L ) B9 — R B MY SR B MR
BEVEAERR A, TR EY AN F RO R RN S AN EE N ER RN . R
BHAETHY . SHIVMESHEY P EBRESERE, Bt T EXELAEY AR R, RS TR T
BHRSEL BT ENREY F G AR, BRI R R G EME B A& LY PN AL R
HxE BLBEHEEETFRHRETZARNERZ — LR B K C(Mitomycin, MMC) 2 N B H
(Str. causpitosus) P4y B MM, TEBANYMBELFHOROA R ERES, 75 DNA K TURKEE
BB ER IR NS REERE. ULHEBER CHRBRMEF ARG LY ETETER LR E.
FHRUHSRHECRELRS R, ULANER CHRMBT RS THLFREEFTHA.

1 #R5HE

1.1 HAMEFE

BB A niger (D, EFEREMBBESTRERABWEY TR EERMER. () HEBFERE
(LG 2,200 mL) : B &M 4 g;CaCO; 0.04 g;MgSO, « 7TH,0 0. 04 g; HhE 3 gs L B(EK. YA
40 g;pHEAR. Q) BEFHRIERERBRSE, %) HH W 1. 5;MgSO, - 7H,0 0. 05; R85 0. 5;
KCl 0. 05;MnSO, * 2H,0 0. 001;NH;NO, 0. 5;FeSO, *« 7H,0 0. 001; 58 2. 0;pH ¥ 5. 0. (3) &4
B R (RBEAE, %) AEWL 0. EXEM10.0;MgSO, » 7H,00. 05;FeSO, « 7H;00. 001;KCl
0.05;NaNO, 1.0;pH H A#R. (4) FATRITEFRE () . HE B 40;NaNO; 3.0;KCl 5;MgSO, * 7H,0
0.5;FeSO, » 7TH,0 0. 01;KH,PO, 1. 0; 58 2; B 1 L 0.7 mol « L' NaCl ¥ ¥ B %I, pH % 6. 0.
()L AR(EELSE, %) HMERFE0. 1; %53, 0; NH,NO,0. 5;KCI0. 05; MgSO, * THO,
0.05; MnSO, * 7H,0 0. 003;FeSO, + 7H,0 0. 003; 3}g 1. 8.
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1.2 REFREHHE

A, niger BIRIEFEBIXT B PRI20 h) , i BEZE . F 0.7 mol - L7 KCl BB W H L BE¥ (3 000
remin',5 min), H# FARBBHEE YMEH. R 15 mL HLB MASEKBRAFERBURRI N 10,
RRBE E AT RRATD T 30 CTABRHALHE 2~3 h, BUEER . 4 90X %i/aH LML,
FARUR G 3k 455 B8 B ARV, I 0 28 M R 3 R4 SRk 2~3 %K, 500 ¢ min B, BDAR JRRAE 4.
1.3 BHBLABR CHEEHNY G

B 5 XA, BRSO RT RS BMA—E R MMC 13 22 (kR 5 A4 B & B, — & it 18] 5 #
B0, THBERTR.HEAEREREAAER. 23 RELE BB LT REKOME.
1.4 EMBERTNE

BRIy EIThE, A 420 nm BRUEH L HIRMER L. Rt B AR EB M A B 108 h,
T EEEREEW, 2 3500 r e minT' B, R EFEW 0.2 mL, WESIE. b RERME R T B, BDIE AR
MBTEU(u s mL™1)=1000« u+ 6/(t* v)=6000+ u/(t* v). P, ugbr¥Eth R L HEBH TN

B (mmol » L7'), t i K R B 8] £1 HYAHTRMXRER
(min),v IR BHHE (mL). EHF Xi/min X;/mg+L™" UgX10°/u+L™' UgX10°/u+L™!
N, 45 5 1. 507 1. 865
2 ER5iie N. 30 50 2.619 1.611
Ns 90 12 2,102 1. 606
2.1 ZNBRCHELTHAR N, 60 30 1.766 1.931
F1REMEYIRHC, AL N 75 80 1. 969 1.771

HERCHRUBHELAEMRAE
REFEGHFR, UK 3 RE DN G ERR TSR TR E RGOS LHE RF X hiFEEN
B, X, HeBRBR CHWE U WEEEE Ux VREFGKRE . B 1 ZLZAERXCHRBBHEL
BEFREENERIERL . FERKEERED, R0 RE R &% 52 ERUR.

(a) RFEW (b) MR %R Rk (c) Rl WM £k
R g #ANBE CHERK #BUBR CHAERH
] RUBZNBRCHEENEHNEAKEERNES

2.2 £[B/R CHFLEHHEITERAS TS &I
2.2.1 MEAATSER HEIKM DPS 44E MMC ER M4 &S8R R 1 898HH
RAEHR), TLURBAERZHA N

Y=529. 239 772+49, 995 887 3X, +18. 208 632 84X, —0. 659 394 131X, * X,

MR B BTG T SR INE 2 PR, BMBTAMRR Y R=0. 973 704, F=6.089 2, BEKF p
#2 FEHLALE

BEELK B R
XRE HAME HeRE LRE oSN HearE
1 507 1 450 57 1865 1876 —11
2619 2 586 33 1611 1 608 3
2 102 2 055 46 1 606 1 605 1
1766 1934 —168 1931 1917 13
1 969 1938 31 1771 1778 =6
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B2 REF%. LARRFTRBBE BRI BRER L 191

=0.287 5. B3 BRAFHES, HAHXLRZH R, =0.890 167, i} B % R B8 B 89. 02 % W if {4 59 7%
1. B EA R SRR, A 2 iR NE 2 FATLES, ME AL, EE LB E CHRENMK,

B2 RUBHLALZRERCEALWEE=Z4£H
BB HERRREM, H87E X, K 25~35 min Y, BELTHRER . MELANBRCHER
B, A THREBERRENERLES M YLHUBERXRCKERN 75~80 mg « L7'H, BELT,3.0
X10° u e L™ B9 B 12000 B T 91 B U AR SE R B R, =0. 890 167, 1 B X L B B AR 1% 89. 020 WA R B A9

T AMZEENSBREET , TR RER #3 iﬁJ’Si&ﬁ:éﬂ&# CHEZR

. AT R A3 1 o T L FF MU 57 BRBGEHEN & T ERAE

HHABECHEMBEELZEBETHTHN Uik YX105/u+L™' X,/min X;/mg+ L™
HA kBT 2.780 30 80

AT, e (] 05 A 2 R T R SN A R B AR
HEAABBEATR . GRORKR IR B4
PRVEAE S0 I 1 tH LA P BR B 5 BB S B9 ANMIN2 1 ANMN3, W78 BS 7% - S E 10 3R 4 B,
F4 SNBERCHETRMBEBI R HMREEKFIIBIE
- ikl ke BEERERE
BERER ANMN2 ANMN3 HBEER ANPN4 ANPN1
oD {§ 0.299 0.516 0. 422 0.129 0. 391 0. 379
5 X 10°/u« L™ 1. 424 2.619 1. 865 0.488 1.931 1. 865
HNEIE/ (%) 100 183. 89 147.55 100 395,52 381.98
2.2.2 RAEFRHAFEER HGEIHHM DPS 4638 MMC BB RARESSRITHHEEGK 1 HaR
THHRMEHE), AT LB B EEZWMK
Y=751.390 518+40. 614 462 5+ X, —1.029 372 862 « X,—0. 344 324 708 » X, * X,.
SHERHFTHIE ST, 3R 2 Fim. HHXRREB R=0.997 846,F=77.118 5, BE/KF »p=0.083 5; A
FRETARE, KHXRB R, =0.991 355. AT A, BAXNUGEBERS R ZRNUBRE
99. 13 %o N {E A9 A2 4k, B ST 0o B I A AU AN S R 28, I 3 B, WAl 3 AT R Y, BRI A, B F MMC

A R 1. 943 58 5

t/min

4257 BIE 6250 s
Xy/mg-L™'!

M3 BMBRERGLNBER CAZEWNE= %A
Ve BE RO K, RN 7 M S B T . MR E X, & 10~80 min , BHE L TEEWEN,E MMC
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WA, AL TR EBEEREOE A RR . Y MMC R ERER, BIEALTHY .
PN RS A R R, =0. 991 355. A X HE AN AR AR B 99. 13 % WA (B A9 AR k. BB T XA A 8
SRERIF, TREE/N ZHUESEN, TUAKERBRFHNLHNBER CHRMBRARETH
FAAVMERN. G EBSARTMNEENSRARAABRRIR. FRMBIFHR. FRBEHRSE
9 R 5 B B TS B9 B #k ANPN4, ANPN1(3E 4.

3 &XRE

HEREDERGES, DA EYBEARALBHTARO R, XAIRRAER. FXRFHER
HARHMERRIHELREBAKAML. TRER S+ A DPS V 3. 01 ik % K
MEXZHBFD) V312U ERBEEBFA TLEERER. BEIRAHIRTST. BHR
HEBZNBR CHATHLZEMRERAULRBR CHBEEMNEN(X), EECCCHEARKEBTZ.
HEAMARULZRBER CHAENRRERAABRMRT R, BFAER 89. 02067 99. 1306 W i {4 A9 38
. ZEEBABRENF FRRED, TRFANLRNEX CHREBELEFREATHHTORN.
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Modeling and Parameter Estimation on Strain Improvement in Phytase
Producing Aspergillus niger by Mitomycin C Mutagenesis
' He Yancai Chen Lu Zhou Wengang

(College of Material Science and Engineering, Huaqiao University, 362021, Quanzhou, China)

Abstract  Uniform design was employed to optimize the process of mitomycin C mutation for strain improvement in
phytase producing A, niger on the hyphae or the protoplast with the treating time (X;) and mitomycin C concentration
(X:) as two factor regression equation. Four strains of higher phytase producing A. niger were obtained in the chemistry
mutagenesis, their relative phytase activities were 183. 89% and 147. 55% of the originals from A. niger hyphae;and 395.
52%,381.98% of the original from A, niger protoplasts, respectively. Their regression response surface model of the u-
niform design show that mitomycin C mutation on A. niger protoplasts for strain improvement of phytase producing ability
was better than that of on A. niger hyphae when mitomycin C concentration was 5~30 mg * L™! and treating time was 45
~60 min, Using the uniform design for the process of strain improvement by mitomycin C mutation on A, niger hyphae
or protoplasts and using the experiment result analysis by regression, obtain a model and adjust the model parameter, the
relative coefficients were 89. 1% and 99. 13%, the fit was good and experiment error was small, the model could be used
in analysis and prediction for mutation strain improvement.
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