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The Screening of Alcohol Dehydrogenase ( ADH) Mutant of Rhizopus oryzae”

ZHENG Zhi LUO Shui-Zhong 11 Xing-Jiang MA Lin
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Abstract: During L-lactic acid fermemation with Rhizepus oryzae, there exisied a branch pathway by which pyruvate was tmnsformed to eth-
anol catalyzed by pyruvate decarboxylase (PIMC) and aleohol dehydrogenase { ADH) | thus decreasing the fux of pyruvate o lastic acid. In
this stizdy, the spores of Rhisopus oryzae AS3. 3462 mutagenized with nitrosoguanidine {NTG ), the appropnate dosage was 0. 15 mg/mL and
the lethel rate was 7% ~83%. Two mutants, named mui-1 and mut-2, with decreased ADH activity were screened out by yeast pepione
dextrose ( YPL}) agar medium containing allyl alcohol. These two mutants had decveased ADH activities of 41. 639% and 50. 29% compared
with the parent strain. The fenmentation behavior after 72h ahowed that the yields of ethanal produced by mut-l and mut-2 were 4. 87 g/L and
6. 56¢/L reapectively, while the wild type sirain was 28. 9g/L, and the lactate coneentrations of mut-1 and mui-2 also imcreased from
40. 3ig/L o 54, 45g/L and 44. U7 ¢/L, respectively. It is also fvund that mut-1 and mut-2 had 2 high reducing sugar consumption rate and
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biomass aceurnulation than its present strain
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BT TP %
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1.1 ##

KA E ( Rhizopus oryzae) AS3. 3462, HIGIE
THAP4YERRTIRYREARTRERE,
BT M AE B R R R P L
1.2 i%%FE
L21 FERERERE. PDA flHIEHRE,
122 YPD @ISR, EAK Sy, BORE
g, WEE 20g, EFE 1L,

123 MHARSREHRE: PDAEFESMA
0.1% B EHRHAT 0. 19 RPN,
124 WFERFE. BYPDEREERER,
EEENTH0. 6% (vwv) HEMARHE.
L2.5 ERISER. WA 100g, (NH,),;S0,
4g, KH,PD, 0. 3g, Zn30, « 7TH,0 0. 44g, Mg50, -
TH,00.25g, CaCO,60g, wHT IL,
1.3 ®RAE#E
L3.1 NTGHFHFEHE" . ATEKET KHE
BRF, LESH RN =MD, ERTFERE
LW A/mL £8, R 10 1 WAKTEE
YPD Bi3F AR, £k 32°C, 125¢/min H)$E BE
Fisoh, ARTFHE. EEEEAELCH D,
3,500r/min .0 2min, L EHFBRS, HXHE
pH6. 0 B AR L 28 phl B AL F, BO NIRRT
W, HATFHRERSGE 10 ~10)/mL, &£ 11k
fAI7E 10mL S008I0 A NTG ¥# B AR T3,
160c/min, 28°C T & B 1% 3F 30min, B 5 5
3,500c/min B.0x 12min, L HiEHE, FALH
BEE PR AL 3 K, B HREME NE
MR, 9Bl 10, 107, 10°, 10° 45 R, He
0. Iml 3% TREMHETEHN, EMERTEFE®,
2CKEFE 48h, iR G kAR, LHBTEML.
1 FEAKRRNTC BEHRTEAAR

% 5 MGHE® (wl) ATH (nl) H & (mg/ol}

a o 5.000 0

1 0.125 4.875 0.025

2 0.250 4.750 0.050

3 0. 500 4.500 0.100

4 0.750 4.250 0.150

5 1,000 4,000 0. 200

3

L 3.2 ADH ETFHAFEE: HiTE MEERX

© PEMZERMEDHRMATIKSHET htto

MAEmFER <25

EEEE KA FEHEERE, WO ImL B4
AEFIRRER YPD EESE |, 32CHEH, 1A
WERER 15 M EH. #METRELHEE,
HHHE R AR TE PDA $EIEFFE
L33 EEHTIM. 2. £l 285
ADH ¥E 4 47: £ 250ml =AM i3 A
SomL RS, 5% s9iEs A IR A
METHNR T EERE, 32C, 200r/min {E FRIi5
., IETE R BT E B, REEATFRER S
2, ABANEFESE, HLdRaomEyiy
B, ¥omneamE ADH &7,
L4 EElhE
L4.1 ZMENETFE—SHEREE: 17905
HEEN, HEE A EEFAERS (ZKHERH
FEH AR SAERAE), N2000 A5 TIE
W (BT AEBIAMEEIRERSHE ., GiEgR
FARE DB-WAX EMEH (XEEHOAREAR
#0O), HK 30m, HE 0.25mm, HWEREF
0.5pum, BIERMAF. N BERS, WEY 15ml/min,
SERERE 240°C, £1iE 220C, R W\ 250C, #
=g lpl, ikt 100, SRR,
1.4.2 FEBHPEITE. EDTA EHE%",
1.4.3 FEHHME: ARKE" .
1L4.4 #PEBNMENE—TEE. BHERR
tE, Bk, AmEmEEE T AE2~3 K
BEEE A CaCO,, T 60°C ~80°C M TR it
TEHEE,
1.4.5 ADH{EMNE: HEE -ZME (A
BEaLs) MEBRKIERS, BTHEAS, &
R—FREHOWEE, BRAEE: ZhBks =2
5 H0A 0. lmol/L SRR bk (pH=7.4), BFS
HAMMRE R P UK HERERE, SR)5 1 10, 000/ min ¥
FRBLL 10min, B 75N ADH 75, MEH
REIFEESMA 2. 3mL BEER LB ohil, 0.5mL 2
B, 0. 1mLNADH H ¥, MEFTF, M 3400m
TR A A, FinA—Ba%R (RIS
EREmME), Y6, SR 0.5min ME 4 H,
HRME dmin, 1 A THEHEMEE, BRI
HER A E A BAE.

ADH f& HB i UE X #F 25C, LiEas
ADH {4k 74 #E | pmolNADH BIRG RN — 807 .

AA/minxVx

4
o xb 10

ADH U pmol/min
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ADH §§% (U/mL) =§$%% x10°

I AA,, - 340nm SEEA4F RN BE R AR 4L
H; V-B{ERMEE (mL); s - NADH BE/R
BEIEHEM (6.22x10°L - mol” - em™); b- AL
HE (cm).

2 ZR5aW

2.1 NTG SEHIIRBAIEITE HER

dFABREFLZAVEHBRERE, mEF
HEY, FUHMKREMNREEERXARMATE
AT, LR T RIRE NTG BB T fKR
T AS. M62 RTFMESEME, ERREI,

80t o
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sof .
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NTG concentration/(mg/mL)

Bl 1 NTG WK% AS3. 3462 HlF HAMLE

—BHRT, YAORNTFERERE, B
SR EA IR K, FAmaSE e
hEETRE R F BN R AR INTIRG, ALBR
RSN T0% ~80% & NTC AR AEEANE,
il PR EREAEELR 0. 15 mg/mL
. B, EERARETELRTRA NTG HKEN
0.15 mg/mL,
2.2 ADH R¥FFimyisk

TP AR AR IRE ADH 15 TR
MEFEEZE YPD BEHREPEMT 0.6% (v/v)
RTTEEE, HIFRFHARLENATNRIEEER
ADH bk TR A BT H RS EE,
FrLAZESABEN TR L, RF ADH FHEEN
ETMEAELK, TWRRELAERR T,
kG W #k ADH e, 498 H mu-l
mut-2
2.3 RENkSETRHE" ZEBERR

457 [y A P A R k. mout-1 0 -2 T4
FEe TSR, MWEREE12h 2, 5 12h BRAEair
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Btk ADH {EHHBREME, E10B X ADH & H
¥ BAE 5 B doh, Mba RO ZEAFRRRY ADH 1% 5
SYRIR R P BRI 41. 63% 1 50.29% , 3 &8
T mut-1 #l mut-2 RFEM LB RIERE, 4
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Bk 4.87g/L 416 56p/L, WG EBHESLE
EREE 28.92¢/L, ME 4 TEEH, mu-l f
mut-2 ERKAERAREF o MES, B
mut-1 M 72hr 5 R @ P FL BRI A 54 45¢/L,
mut-2 37 44. 07 g/L, TR EKY 40.31 L, &
£E2, A3 A4 KEESTEMN, KIRERT
ADH pis AR, Bofli How 2 B 5 4k L R 1
ERTRMAFESE -SRI T =LBRRE,
L4 EEEHRNEDRERE N TERNE AR

TEHARPFR T mut-1, mut-2 SEAF SRS RS
EREER IR PN ERRAAARLEEYE
BOEFfL, SRWE 5 @86 iR,
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Hoif FUREF FT 69 3 4k i 28 AR 5 I ol B A9 AR
Ml WEe RIFTLIE M, FREES, mu-l f
mul-2 A RHREEDRERE TINEWK, X
AT RE Rl T ADH 2748 Bk e 7 W) i oAl T 1k
MREEN T, X8, EREEREGT, T
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3 Zit

Wk UResE, MM WTER: (1) A
PSR YPD 3535 4, BT LLRHE4K43 ADH % H B
EFRAA BB AR, (2) PramtaRiank
#2% ADH %A ¥ mui-1 71 mw-2, HE K ADH %
N FI R E RS 58. 7% M 49. 1%, Bk
2B PR A B % 403, 8% #1340, 9% , mut-1 Z24
EHI MmN R ES KRR T 35.1%,
T mut-2 52 B Bk % 1 0 7 k2 4 oo W 1 R M1
NH9.3%., (3) EHEMERELGT, KRE
ADH Z225 8 mut-1 F1 mut-2 X i B0 ) A i 22 o
FihEdkE, HEWRHARTE THEREE,
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