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Metablic Inhibition and its Fermentation Properties
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Abstract: Aspergillus oryzae A2.104 was used as the original strain‘for its stronger 2-DG resistance. A2.104-166 was obtained as glucose
metabolic inhibition mutant by protoplast mutation breeding. A bench-scale soy sauce brewing experiment showed that both protease and
glutaminase activities of the strain A2.104-166 improved and carbohydrate consumption decreased by 33%. The ratios of total sugar to total
nitrogen, glutamate nitrogen to nitrogen and free amino nitrogen to total nitrogen of the souce fermented by the mutant were higher than those by

the original strain. Sensory evaluation results showed that the soy sauce brewed by /A2.104-166 had lighter salty taste but stronger sweet and

umami tastes.

Key words: Aspergillus oryzae; protoplast mutagenesis;2-DG resistant mutants; soy sauce fermentation

B BRI P R R YRR B, OK i i
T F AT IR R 384 T SV FRRR KA S o 5 TR I 1Y
2 B JFURL R A ) R A R LE ] R LT A
FRBETEAE o N AR R P RN RO REEANR], Xof B
KAV REZE S AR R il v i B K A & e
RGBT . OB AHLRSE, IR 5
(1 22 S 083 TR 2 R RO IR SR, 0 L S S A o
FHARAAR K FRISE MR i) iR 5 B AL 5 P AR 1) 22
A M T ROK A S b aT DU R, i b
WAL EYNEFER 2, Bl PRk &Y ERL D,
AT A7 0 ZEE-400f) 1) bl w7 A 5 D 0 3 A B DT 92 1
R KA SR

2-JliE &I (2-DG) & D-Hi %) Bl 4k 2RI,
kS E#A: 2012-03-28
HeWH: ERARTIESSMBFRE (HLETD (2009252); 7&K
EBRARBFIRE (200902717, 20101022213) ; Bl AR RHE T RITT E
(201021)
fE&fEN: Bz (1982-), %, THEIM, FENBHENSLEEETIZS
EHRRIE

e R A AR QTR 0, 3 RS Al P BT 224K
HEMAEKR, £5H —E2-DCIK R IR LA K
{0 R A T2l SR A R ) SR AR TR PR, SRR TRTR FAY R
R AR B AT B 8 1E 6 A 0 i 18] T e
BEACH AN AR g e HE B B0, IER2-Ii A
%) BE R SAZ HIBL AR H RTIE A 120 WIRARL. [ AT 7T
TAEH, 2-DGE RN T B a . B RSN F
Mk E, PG T RATREREL ARTHERRI L AT 4R
BRI MR H AN #52-DG R TR &/ &
F, 3RS T IEk B R R BOKAE ST AR R
ol R O, 78 [ IR W 2- DG T K 8
B RIE .

AR SO oK B R iR 2B SR AR AR B R 3
AR, HePEbE i BA 2-DG UL A A A I 58 22
By FAT T o-SEA B B DR AN, ELARI Rt o
B A B DG S 25 DB I AR R, AR I R 4
AR R B R B T TR
PR GF S £ o

982



M EmBHL

Modern Food Science and Technology

2012, Vol .28, No.8

1 RS

1.1 A

K #h 2 (Aspergillus oryzae) A2.101. A2.102 .
A2.103. A2.104 s L T ¥R PR B A A IR A
b LR H 0o LR FRK o
1.2 BERdE RG IR L
1.2.1 GitHFRE

K54 CUFEIRIER, REMKEN3 h, T
Red H) G REERE, IMNTENLER Rl i & i B o
F PR R FERE, 121°C, 0.11 MPa:K %20 min;
1.2.2 VIimRE ek

KA ANF2-DGIKFE ik B3R 5, HAREC 7oA
1.0% (mN) FEERAHN. 30 MMATERRR. 30 mMACKE. 20
mM Tris-maleateZZ /% (pH 6.0) . 1L5%ZiflE, 2-DG
GER) ; EFAER2-DGIRE/EATME IR AR .
1.2.3 Hifnkiest

Bk 12 g, A3 gT°250 mL=fali ., $itdksy
A1 A8 mLK, iE/k30min, FEXREESET121°C,
0.11 MPa K20 min, A ZIRTHEELEH .
1.2.4 mBiE sk

HHBREFR L NIN0.6 MIFTH BB AN s 214
1.2.5 ARDEAEE: 7R

0.8% FIF ARV H 3N 0.6 MIFTH 2% , 40 O
%M.
1.3 JEAR AR 5 S SRR SR A
1.3.1  Jgl AR A &

XK i B B 22 R R TR B B 500
1.3.2 HRIMFARLAHE L

1) 2% R A 5 A4 R A5 WS M £E30- em Ak 43 5l
HE58 min. 10.min. 15 min. 20 min. 30 mini#E{Ti524%,
AN S R FR B IR A8 W IR B %, e G MEUE
BRI
1.4 EMEDERE
1.41 il g At

Jiie g R IN/K150%3E 7K1 h, 121 ChnE#&#20
min, HIALfEE &P/ A5, BHIE140 CHY
FERROK il B A AT /NS E KU
1.4.2 REEAT

A In2fE ERmEE HK, 30 CHEER BN A
Je i, RS SR BRI R T R T
1.5 dhRkEEE IR T
1.5.1 EREEE RNk

ZEb (EABEE e %) SBIT 10317-1999
AT

983

1.5.2  o-VEN B J IR 7 15

2 IR 42 Tl bt 0 MU il 5770 38 e 7% )
(QB/T 1803-1993) 47
1.5.3 oIk i ik Al 7 ik

5E XUCNA0 CR, A1 minfiEfbl umol?S ZBE % 1L
N R I 7 WS J 1 ALE SCAL U,
1.6 WKILEVINIHEFE

VERE 5 5 W A RS 7R AR 45 1 e, I— 8
&, FH2 NBRERI00 ChK g2 hy SR A A
Ao F RS EOK R (DNSE) R A e ik 5
B

AKALE VI EFER (%) = (FURMRIRAKAE Y
) - R R KA SRR R BE R BR KA S
X 100%
1.7 BRI M
1.7.1 M EFE

Z i AR B I E J7¥EGBIT 5009.5-2003.
1.7.2 W EEPRAREMLEFRN &

K FH HLALI € AT B 3l e Rl .
1.7.3 B E

Z W £ it A SR R0l 72 77 VG BIT 5009.7-2008
1.8 il RERE ML

DALY R B R OTHR, 9N R B0t AT S i A7 K
BV, FEIRERR. BHOR ARG SR

2 GR5SH

2.1 SEIGSRAERIE
2.1.1  HRFEMk I 2-DGHUME W [ &

100
90

—4— A2 101
—m— A2 102

A2 103
—+—A2.104

(& PRI L /%

— = -—Q/ft e—— ‘ :;

0 10 20 30 40 50
2-DGHIE i mM
E1 [E)2-D6K & X EE B2
Fig.1 The influence of different 2-DG concentration on colony
diameter
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Fig.2 The fatality rate of different UV mutagenesis time
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Table 1 The results of flask koji'using protoplast mutagenesis

strains
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Table 2 The enzyme activites of soy sauce koji fermented by

glucose metabolism inhibition mutant
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Fig.3 Ratios of total sugar to total nitrogen, glutamate nitrogen

to nitrogen and free amino nitrogen to total nitrogen of the souce
fermented by glucose metabolism inhibition mutant strains
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Fig.4 The sensory evaluation of brewing soy sauce using glucose

metabolism inhibition mutant strains
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