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131 ~ 136 g/L, &Sk 140 gL, BEEEALZF N 86% ~ 0%,
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Abstract: In order to obiain higher L-lactic acid yield industal strain, ihe original strain Rhizopus oryzae PW352 was
rutated by means of N* ions implantation and a mulant strain Rhizopus oryzae REI303 was obtained. Hs lactic acid
yield was increased by 75% than that of the originak one. The acid producing condition was oplimized by erthogonal de-
sign. The concentration of L-lactic acid reached ta [31 ~ 136g/L. and the conversion rate of glucose was as high as 86%
~90% under the optimum condition.
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REETEAZ -FHARTE, BEAFRGR, RT%5, ®TE, HEAT
EYTROBE TEFRE" Y,

B EmATERS, B, Ak, BlmaATHER S MRt
BEL, £/t aEBNcHEE, B8 ZNHTEARERTL, fFE
st e, AYERHE, BEEBEEMEERRCHESTRAMHEY, HE, Bl
PRAELPRM S R —LLl, WA TFL (+) -FABRANEERE, SREIABRAHE
BEUERRGRABEAE N EFRARSSME, B HSEERELBRT 28, &
FMAERNER, MABRELE—SHNEREFEENE L. KBE ( Rhixpus
orzae) BHHMEBHL (+) -ARAER, RENIARESTIERHANERZ —, &
THREFHBTEARAR, BB —#%&7 L (+) -AMEBE, &Rk 131 ~136 gl.,
PEFE LR 86% ~ %% .

1 HE5FE

1.1 #H
L1 BERN: KRE (Rhizopus oryzae) PW352 Hl RE3303,

"EETHHESEH (Ne.2001 BAX2E)
WRBHE: 20030024, E B8 2003-11-18

© RERZEMEMHRITPTIEEHRIEE http://journals. im. ac. cn



-6 - e EER 2004 £ 31 (5)

LL2EESR 3, TRTIERE: 3x PDA MER CaCO,, 455, ME ST K,
1 L PDA thin AT Byt 1.0 g WEHIBE -4 . BEFARR 30 g, (NH, )50, 3 g. KH,PO, 0.3
g Zn30,-7TH,00.2 g, MgS0,-7H,00.75 g, Bl 20 g. FAFHFHE. HAHEE 100 g,
(NH.),80, 3 g, KH,P0, 0.3 g, ZnSO,-7H,0 0.2 g, MgS0,-7H,0 0.75 g, pH6.8, CaCo,
(RMKE) . KBRS SAW4EH 150 ¢, (NH,),S0, 3 g, KH,PO, 0.3 g, ZnS0, -
TH,0 0.2 g, MgS0,-7H,00.75 g, pH6.8, CaCO, i1 8 CRMKE).

1.2 Ak

1.2.1 853007 BHEHFE: 36C, 4~7do FHREH: 360, 36 h, BT, 250
ml, 1 S FRPRA SO ml B FHIFRE, M —E RN TR, VISR N Tk
EHE1.0x10° 9/ mL, BF 36CTEIK, 200 o/min, RHFIEF 12 ho BEEIEF. 250 mL
SAMIRA SO mL IR BERE SR, HOBE 57 07 000 TORE% 1:20 RO EIEFN R % B b
B, BT 36CIEE, 200 v/min B35 36 h

1.2.2 REEEFHEA: 7~ 10 L A KGR FTEKTNFRPEOHT, BUELE
BRI EIREZ R T R, TR 10 MR TER 0.1 oL BB TEHEE
KT RIEH 15keV REF, RAEFBITEA, EAGAHEGR A | mL 4 ME kv
B, HEBREAET 10% ~ 107, K 0.05 mL W THET RS REENRER -,
34C ~36°CH S, SRBUPEESITIIN, S,

1.2.3 riidrid: pH, RAIEFHE pH iX40R pHS-2C RIS HRIET . BT HIE M
B, mERIPEORA ., BERWE, M. BERTL (+) -FLBR R EER E,
SAH-HPLC K 7, uBondpak C18 #E (3.9 % 300 nm), W ahAd, W R-K-BERE (10-90-
0.3), Wi#: 0.8 ml/min, #£3d, 25°C, KMIPK 210 nm, {LE5HE WATERS600, i
#ir 996PDA 195~ 400 nm. KB L (+) AWM ENE, EDTA e, Moiss
(SBAOC BILifE s ),

2 HZR5IE

2.1 REEEFEET
PWIS2FEBE78 41g/L. T SRS
HH1200/L, 6534 KHIELH 15keV BER, 2.6
o 10%ions/em’ + s FEE, 7.8x 10" ~
RA3012/"#89.08g/L, -
'ﬁ%ﬁ]é(}g/br"‘ 7424 2.08 x 10%ions/cm” 77 8 Xf i R E4T
RBUISK113.13¢/L, % RBS00278104.51g/L, HALE, B8 L (+) AMsE
SRy kbnas | TR0 RO PRI R, Lk, R

RCSO&M&giL. PR YK RE3303, TR0 15% (W/

A Bk 140g/L, 0 F81.46} [ ATHE 1400/, 72 584,51

. 2 V) IR T, mREA L EEE

RD311977#120.31g/L. | {RDBIO7 12154 /L, o 2 I -
ﬁﬁjﬁtlé@mﬁ%gss.ﬂ ﬁﬁﬁ140g/1_.?‘$g86.81 130 gL Lh |, H 4t E1E 86%
\ 2 4 N%,

RE5003/8i78.41g/L, | [RE3303~R134.94¢/L,
4 5 %006|2.2 FHIMLE

R BE150g/L . 7 ¥86.41] |H &8 150g/L.7 4:89.96
: KM HPLC X % BE 17
= 7S it _ .
L ) AR TR A ST (IE 2), M5 AR R
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[ 1 H [ [ L ’
Retention Time{min)
l.1actic acid standard

Retention Time{min)
2.sample of 12 hours

A\

M HEMEF SR S T u
Retention Time(min)
l.sample of 24 hours

T
2

T
4+

Retention Time{min)
4.sample of 36 hours

P2 RE3303 A~RE Neb ()30 AR 515

2.3 ZEBIZHWR

2.3.1 R, EFEXTRBEAE M. RS SR
B AR AR mER, ER LRSS
AR, MO ENARERNTRESEURYHN
RAHBI-YHIS L. ZEKRES h Gt AtEA:
K, 20h GEKER, B3 EMRBRS"BAX
FH, WEPBaLUE S, B F 12 h 980,
PR, B AHERE S R X R TB
K, MHEREN S%E, TN 130 /L, KT 4%
HRT 10%, SRR ARER TR
2.3.2 ESEXIARAENER. MK
e A I O TEVT 558 ARV X P BRI R
(InE 4 fFE 1), £250 mL HIBEY, EHE

130
120

= 110

]
H 90

£
E
T
-

7E 50 ~ 80 ml. Z A%} B - BB AR, MR ~
He RO PR BAE W, HP 200 t/min, 50 ml/ 2

250 mL 3 BE M B A .
&1 BEARMEZERY REN “RAOYW

e

50 mL/250 mb 80 ml/250 mL

EHRER

150 r/min 103.58 98.72
200 r/min 129.3 113.8
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2.3.3 KEHEREEAMBMA . HTIRERE REDBD WIRAEE A, HRm LT8R
BIRRTE K YR EHLEL (NH, ),50,, MgS0,-7H,0, ZnSO,-7H,0, KH,PO, #1TIEZR. &
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Bk 2.
®2 L, ) EXXRER
. W Rkt iR
HERE (%) (NH)250, (%) KHPO, (50)  ZnS0, (%) Mgh0, (%) {g/L) F (%)

1 13 0.20 0.02 0.010 0.025 92.5 T1.15
2 13 0.30 0.03 0.015 0.050 99.12 6.4
3 13 0.40 0.04 0.020 0.075 97.29 74.84
4 13 0.50 .05 0.025 0.100 95.52 73.48
5 15 0.20 D.03 0.020 0.100 127 .81 85.21
6 i35 0.30 0.02 0.025 0.075 128.51 85.67
7 i5 0.43 .05 6.0i0 (.05 iii.25 .17
8 15 Q.50 0.04 0.015 0.025 121.16 50.77
9 ié 0.20 0.4 0.025 0.050 115.08 71.92
10 16 0.30 0.05 0.020 0.025 115.71 72.32
11 16 0.40 0.02 0.015 0.100 113.91 71.19
12 16 0.50 0.03 0.010 0.075 115.53 72.21
13 17 0.20 0.05 0.015 0.075 112.38 66,11
14 17 0.30 0.04 0.010 0.100 114.36 67.27
15 17 0.40 0.03 0.025 0.025 111.93 5.8
16 17 0.50 0.02 0.02 0.050 113.05 66.5
kl 96.1575 111.9425 111.9925 108.41 110,325

k2 122, 1825 114.475 113.6475 111.6925 102,675

K3 115.0575 108,595 111.9725 113.465 113.4275

k4 112.93 111.315 108.715 112.76 112.9

R 26.025 5.88 4.9325 5.055 3. 7525

L E S RO LIE AR E RE3303 RAEMREIRFRAB N 15% HEHH,
0.3% (NH,),S0,. 0.03% KH,PO,, 0.020% ZnSO,-7H,0, 0.075%Mg50,-71L,0, &FHE
FIRIBF E BN > (NI, ),50, > ZnSO, > KH,PO, > MgS0,.
2.4 EHBEENR

BT E W RE3303 BEf TR0, ERE 5%KFERLT, AFL~Fe i, ™=
MR FHEIFAE 130 gL ML b, BETTiK 140 g/L, F2{LHTE 86% ~ 90% MR KT,

& X X W

a1k, AR
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