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1.2 BEFERBRES

RHAREFRHE (g/L) 2 2F R K 140 g, BEAE Ky 20
g,121 °C K 20 min.

Fh IR AL (g/L) - I ZTHE 60 g, 25 1k 20
g,NaNO, 10 g,MgSO0, -7H,0 5 g, KH,PO, 10 g, F 3k
7K 1000 mL, 121 °C K# 20 min (GH ¥ R 204l .

A e A SR 5L . OK, I T R R B T 5 0%
KK B KRR M, 535 A 250 mL =i,
T 28 ¢ JFURH, F KK 12 mL, 121 °C K4 20 min.

AR . R I EE(OPA) 80 mg, B-$i ik L ¥
80 pL, H1iE 10 mL( OPA K& B-#i sk Bk AL iH
H s g ali) .

TR 2% WO B 2. 47 ¢, 7K 100 mL, H] NaOH
4 pH {E 2 10. 4 (R R 20 Hral) .

1.3 FENEE

8453 RILLH ] WAt BT, e LR RN
A BRZ T 512008 7 = 2000 AH G A (B 58 2
2 TOEKIES A B. 04. 03. SPI87 (i T /Fuli) 5
[ 22 FEAS B A BR 2N 7] LRH-250-G 1T 7Y £ e, i 4
HCRRIEFRAE ) ARE ST
1.4 ZWHE
1.4.1 2w BREAER

FHEZFR R AN [ 21 il 25 B ke 14 30 b iy | 453k
B3, # A 100 mL FpF W 35 35 3,30 °C
180 r/min }%3% 36 h 545 H.

1.4.2 HAAiHik

FETCTR AR T, 43 000K 6 Ak 5 16 B b 35 35 Wik
FFIC IR 08, THE, B v BE PR % 2 x 10° 4~/ mL.
A WIS mL, $A [ Kl ds 5 3, 25 CHE9% 5
d, 73 AT BORE I Herh GABA & i, i ik )™
GABA & B 2L i & k.

1.4.3 GABA M & 7 %
1.4.3.1  trdfEfh el

B FE A 500 we/ml B GABA A5 7K 5 W,
B8 10,20,50, 100,200 peg/mL HY A 4 15 K £ 4.
DIASTF] GABA o 7K 5 VROV B R B A 5, DL HPLC
T 5 P 0 TR RRUE(E R AR A, 25 145 31 GABA #r
HEfZE.
1.4.3.2  FEAALEE

BUR A2 il B & BEFE i, 60 CHET = HE 5, F)
e,k 100 Hf. #EHFREL0.500 0 g FE 5L, A 4
mL JFE 43BN 4% 4 TCA %k ,30 °C K 2 h, 7%
ZEELOEH,10 000 r/min B0 10 min, ] TCA E %

ZE5mL. WH 1 mL £0. 45 wm JEMEEIE | 2 /e 40T
A (2 pL BERR R 2 WL A5 A7) 8 min, 37 B EFT
HPLC #il].
1.4.3.3 @it
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mm,5 pm) ;K BB EEVEI i ahAl A hafidK 1L,
T 1. 6% BETREN (S HT4l) I8 pH {E K4 7. 2; i sh#H B
B Z M Ak =45:45: 10 ((RFE) 1 L,
1. 6% ISR SN, V8 pH {HR 7. 250 ~2 min a4l B
9 20% ,2 ~18 min JiaiAH B B 20% L F+ % 100% ,
43 4 min, 7E 22 ~ 26 min N, i ZhAH B H1 100% K&
2 20% . Kl g Sk 58 AR I g R DN i K Oy 338
nm, #2425 C WA 1 mL/min, AR 2 pl.
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VSR S ) T ) BT i Wk B2 4 0,0, 05, 0. 10, 0. 50,
1.00,2.00,5.00,10. 00 g/mL AYARAEZ . LAAIH]
R B )G B 2R B TR K U W TR B R A bR, L HPLC
I B W TR RRBUIE R N A B, 22 RIS B0 25 R A
HEMZE.
1.4.4.2  FESHALPE

BURRIZT th 25 & I RE i, 60 C HL+ EE T by
e, 1 100 HiffE. #EFFREL 0. 500 0 ¢ £ 4, & T 20
mL B0 A 8 mL AR 75% 11 £ B,
7% Ab B 30 min, 3 000 r/min £5.0> 10 min, T 3
WA FIEW, EAE 25 mL, & 30 min, £ 0.45
wm JEMT I S ] HPLC BEAa R 5 % & &t
1.4.4.3 AigE&M

{a3%HE, Agilent TC-C18(4. 6 mm x250 mm,5 pm) ;
WA V(ZHE) : VCREE) : V(K) =70:10:20(
Wl YE pH {E M 2. 66 ~2.68) ; D¢ A I &% | K6 I %
KA, =331 nm, A, =500 nm; F:i& 25 °C; Fik 1
m[,/min;ﬂ:ﬁi 20 plL.
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Fig.2 Effects of fermentation temperature on GABA yield
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BFEEm T 2 A (B R BRI Ak 2248 5, GABA (1Y)
SRR, AT BESE TR Ao g B R S R P A AR 2
T 90 R il ) 05 PR RRRALG, TR AIR T GABA 7™ 5.
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Fig.3 Effects of fermentation time on GABA yield
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Fig.4 Effects of monascus inoculum on GABA yield
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Tab.1 Factors and levels of orthogonal design

ES
KT A B C D
K K 2w BHER
L/ C i) d R/ % i/
1 27 6 14 0. 05
2 30 9 17 0. 10
3 33 12 20 0.15

TEAS IR0 2, R 5 3 b L3k 2.

FIHIEZZ B F 24707, itk 2E R 54,4 4>
D X211l 55 2 T KOK 7= GABA (1) 75 1 52 M A2
P 1 BRI Ay « IR BE | A TR s ] | 20 i 25 42 b
A ERRAS I, i IE SR k (B /AT AT LA,
F:AEKE N A,B,C, D,.

BRI 2 s Rz 3. R 3 WA
H R TR B AR A TR [R) 1818 S 2 AL R b R R
JE ) BB R T R e (R ) B . 25 k (HAIE
ZESLI Ty 2 A P A R R 20 & CH-1 R ROK
77 GABA & it W e fE R eS80 0 . K eIl 30
C, KBTI 9 d, 2L B M 80 17% , 5 2R
WA 0. 10 g.
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Tab.2  Orthogonal design and experimental results

SEHy N GABA JFi et/
= A B C D (mg-g™")
1 1 1 1 1 0.75
2 1 2 2 2 1.45
3 1 3 3 3 0. 81
4 2 1 2 3 1.53
5 2 2 3 1 1.84
6 2 3 1 2 1.23
7 3 1 3 2 1.09
8 3 2 1 3 112
9 3 3 2 1 0.9

k, 1.003 1. 123 1.033 1.163
k, 1. 533 1. 470 1.293 1.257
ky 1.037 0. 980 1.247 1.153
R 0. 530 0. 490 0.260 0. 104

3R TT Z 0 e R

Tab.3  Anova of orthogonal test

% B2 s P D pum
IR Il 1B
KR/ °C 0.529 2 27.842 19.000  *
RS E]/d 0.381 2 20.053 19.000 =
rhE R/ % 0,115 2 6.053 19.000
BRI/ %  0.019 2 1.000 19. 000
R 0.02 2

s FEIRTE 0. 05 K- |- A6
2.4 MU XERT GABA IREZNE=

gl

MR RIEA R HE# R ARG FH A HE
0.2 pe/g, 7 ol AN BEIA B [E bR, R
o KA B 2R Y B, DAORIE ™ S 1 2 k. R A
TSRS T A5 S AR S5 AR AT S0 TR S 6, X i 549
H GABA FIEEE 2R I S RORAR 03 3 B 45 2R DL IE] 6.
FH L6 (a) AT, 2L 2 HE A h GABA YL B R
16. 246 min, 54 1. 93 mg; HE 6 (b) AT, FEE R
AIPRER B E] A 4. 856 min, &k 0.01 pe/g, FH G5 EIA
FREFHLE RS R R S AT 1 pe/g BIZEKR.

3 % it

AR S B85 Rt B AR ) ) 21 i A2 197 GABA
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Screening of High GABA-production by Monascus and
Optimization of its Fermentation Conditions

ZHANG Yuanlin, WANG Changlu®, CHEN Mianhua, LI Fengjuan, LI Zhenjing, @ WANG Yurong
(College of Food Engineering and Biotechnology/Key Laboratory of Food Nutrition and Safety of Ministry of
Education, Tianjin University of Science and Technology, Tianjin 300457 , China)

Abstract; To screen high GABA-producing Monascus strains from the laboratory, effects of Monascus
inoculum, temperature, time, and the sodium glutamate content on GABA production were studied. Tak-
ing the production of GABA as the index, single factors and the orthogonal experiment were implemented
to attain the optimum fermentation conditions, the temperature of Monascus CH-1 30 °C, optimum fer-
mentation time nine days, optimum inoculation 17% , and optimum dosage of sodium glutamate 0. 10 g.
The GABA yield by Monascus CH-1 was 1. 93 mg/g and the citrinin content was 0. 01 pg/g below the na-

tional standards. The more forms of red kojic rice food product can be developed.

Key words: monascus; y-aminobutyric acid; fermentation
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Cryoprotective Effect of Degraded Konjac
Glucomannan on Grass Carp Myofibrillar

WANG Jun', WANG Lan', CHENG Wei', WANG Yu’, WU Wenjing ',
FU Xiaoyan”,  WANG Shaohua', ZHANG Jinmu', XIONG Guangquan'
(1. Institute of Agricultural Products Processing and Nuclear-agricultural Technology ,
Hubei Academy of Agricultural Sciences/Farm Products
Processing Research Sub-center of Hubei Innovation Center of Agriculture Science and Technology
Wuhan 430064, China;
2. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The cryoprotective effect of degraded konjac glucomannan (KGM) on the grass carp myofibril-
lar was studied and five degradation methods including acid hydrolysis, enzymatic hydrolysis ( dexira-
nase, cellulase), +y-irradiation hydrolysis, and microwave assisted hydrolysis with hydrogen peroxide
were used. The cryoprotective effects of KGM with different degradation products were compared and
freezing points were also measured. The results showed that the degradation products of KGM had a cryo-
protective effect on the grass carp myofibrillar during the frozen storage. When the amount of degraded
KGM (enzymatic hydrolysis, <y-irradiation hydrolysis) was 0.5% , the cryoprotective effect was better
than that of commercial cryoprotector. The degraded KGM could decrease the freezing point and enthalpy

of water as a new cryoprotector.

Key words: konjac glucomannan; myofibrillar protein; degradation products; cryoprotector
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