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T ERE, A B T ™ i 8 BT S AT P A AR
SO, TR O AL PHRFR & e T i F T
BN, B8 SR 40O R B IR AR I AL T 4t PR A
T e 25, 5 00 PR 9 i 2 3 R
0.79 g/100 mL, {H A X AT A A0 IE PR #EA TR 5T 5
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MR SRS, 0.45 wm JEEIEIE, 7 425 nm
AR, R i T RO
EEMAATE = Aps XK
Ay HHETRE T OCRE K AR B AL
1.3.6 EHEFRENZE 1)DPPH A HILEHK
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PR B HE PR AT A R LR 1. Bk
AT R LR T T, S2 Al S4 (SRR | FH IR A P
O3B T S1 A1 S3(P<0.05) , X F W AHE T
ARCER [ A5l vo A 2 I 9 0 A S RO T
WG, fEREE T MMM T, S2 MR 45
S4 BRI (HFTRE B B, 7ER A5, S4 i ITS)
BT S3(P<0.05) , 1% % W m #h i A i &
SR 32 BT i 5 AR R e L2 AR R S L T
SLFI S2 W& S A58 W FH LT S3 Ml s4(P<
0.05) , 3% 3 W] LAAE PHFFRA Sy 32 220 11 ORI
AT BE 3 X0 F5 ™ i 1 B 0™ Ak — S U R e, 7R
TR, 4 FhFE MR B EeE W, Jo I AN
Fe T AR AR PRI, ST RN S2 B BT
O35 T S3 Ml S4(P<0.05) , %W 2 FhtF+
FEE I ) € T e S A
2.2 mMELEEMREESH
2.2.1 BB BEMSESNT HEASY

A1 Hmih e RERFSMER

Table 1 The result of the sensory
evaluation of the soy sauces
G fief I S BN
S1 3.97+0. 032° 3.35+0. 038" 3.27+0. 049"
S2 4.23+0. 052"  4.12+0. 064" 4.18+0. 032°
S3 4.01x0.029"  3.11£0.033'  3.25+0.011"
S4 4.22+0. 023" 3.98+0. 024" 4.16+0. 042°

R S (LSS ke

S1 3.87£0.043°  3.92+0.022°  4.32=+0.023"
S2 3.89+0.041°  3.89+0.039"  4.12+0.301"
S3 4.09+0.057"  3.86+0.030°  3.93+0. 043¢
S4 4.12+0.044"  3.81+0.026"°  3.81x0.051°

i [FBAN R B bR /NE E bk R s 4 0] 22 5 i 3% (P<0.05) ,

FAG Y RSN E U Ay B, H SR
HRMEIN PR ABE SO R Y L A
SN RN 1 R R ORI AR NS AR
NI 22 H B3 (P<0.05), FR, 1 1 a]%0,S1
A S2 1Y S B & B (516.77 mg GAE/100 mL Al
571.73 mg GAE/100 mlL) 43 5| & 3 & F S3 1 S4
(427.48 mg GAE/100 mL Fl 478.99 mg GAE/
100 mL) (P <0.05); S1 1 S2 [y & % B & &
(76.05 mg RE/100 mL £ 87. 78 mg RE/100 mL)
I35 58 8 T S3 Ml S4 (54,28 mg RE/100 mlL I
65. 52 mg RE/100 mL) (P<0.05) , X7 W LIH P
KA T B UL A e T ) A 8 e B 2R A5 W
A A i S i, DA X 36 Sk A L S AR BE 7 A
B, 75 & T SRR ] B9 50 T, ST Ry S i
SR A B KT S2, 83 Al S4 2 Ja] thAF e AH
I, XATRe— 7 HOE KA #E T i 2R e &
Yy 2R A &) E2ZOR IR TR h T 4E R g R
G Tl I 2 P T R £ A R R M A KR A
(KA 2 T e SRR A R B T B R R SR I A
AR T B EAEY 5 B SR 5 —
D7, — LR A Y MBI AL S W S R T S
Rak e , e BRI, T2 TR T Yol 110 T 25 Ak 5 ) 0 8 )
FACE WS R EALT . S2 1 AT A0 R
357 5 2 v OO S R T 1Y rep AR S B I
(344.22 mg GAE/100 mL £ 38. 21 mg RE/100 mL)
A 543 (550. 75 mg GAE/100 mL F1 57.32 mg
RE/100 mL) (P<0. 05) , iX & B 4+ FHAT % 1 1 S
FILEN R & B, T BEEAT S R B BT AT
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of soy sauce samples
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[ 285 A T 1 i 5, TR W o % o R, A TR
AT BB AR PR A IR [ 2 e T 1 U B O, S B T
w8 S A s 7 R A W Ak B Ny B TR R 7 A Y 2 R
EERMOREYRE L fERE T 2N
U, ST MY i E AT S3,S2 @Ry
FUE i B E T S4(P<0.05) . XAfEREH N &
Fth T B 22 BRI O T A R TR S
SR KA SR P A T 2 i R R

2.3 mENFEGEST

2.3.1 DPPH HHEFRE DPPH HH AWML
FFE A T AR E , ©ak) 2 F T A Ak 7
YE R B Hy B3 B 70 sl S e B A 1 e AL AE B
FI16) M RE S B DPPH [ H LT I R AR 3 T
/N, HIE 3 AT1,S1 F0 S2 () DPPH H i 3R %
(75.57% M1 75.719%) % & T S3 Fl S4(64. 75%F
64. 68%) (P<0.05) , 3= WA F #5230, 4 FHT
T A AR DPPH H LI FREE ST, 45 R
5N R BT 4 R — B, 3K T BB PR R
FEREHEI0 0 BB | e B AR R A R T L, T
K EEFCRAR R AR, S1 5 S2.83 5 S4 1) DPPH
H AR BRI R 22 5 (P>0.05) R EET. 2
XM DPPH [ i S5 3 bR R A 2 B8/, g R
e E S/ e AR TS herE S et GRS N Wy Sl
i e 100 £5J5 19 DPPH [ 3635 B 2 2 = T AH TR
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Fig. 2 Dark substance content of soy sauce samples
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At ABTS H HHETE R R A 4 o, HE 4 7]
H1,S1 RS2 By ABTS H H 35 BR % (169. 17 mmol
Trolox/mlL F1 180. 25 mmol Trolox/mL) % & T S3
1 S4 (148.09 mmol Trolox/mL FI 155.03 mmol
Trolox/mL) (P<0.05) , Z B4t PHFF ¥l ) ABTS H
M ETE PR BE ) W3 T I R4 R S ko
SR TT LS TR — B, 3K AT RESR AL R Il Y B
T3 S A 5 S A v T B, T R T SO A [ B 1 14
T,S1 1Y ABTS H Hi & VE R % B 5 KT 82,83 1Y
ABTS [ HAETE BRI 1 R T S4(P<0.05) ,3X AT fig
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2.3.3 ®FEN YRR R AT S AT
P IR, T AT P AR kR
MR JE & 5 s, g S Al S1 Al S2 [k
J711(6 039.58 pg AAE/mL F1 6 577. 60 wg AAE/
mL) i % & T S3 1 S4 (5 270. 83 pg AAE/mL Fl
5494.27 ug AAE/mL) (P<0.05) , £WAHK T & T
e AP A R bR AR, R
FEJECRIAR A A5 B0 T, ST RE T g T S2, 83
AR Rt B KT S4(P<0.05) , 3% 35 B i L H
AR RS S SR R R AR &
B, Bl B A S ) 5 R S R R R A OGO
FR ek S TR R e e I YR S R, AR
G hErE SCECAVE TR N P hErE St

2.3.4 BBEFRERN FEHRETHNLERST,
Fe® B SRA R B EAAE T, AT AL R 2 B el 2
A A AR A Y BRI, Bk B T OA D R
WP Y B B ARG PR A S bR . FE AR S Y
Rk Re 1 an sl 6 it B 6 AT, 7E K
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Fig. 5 Reducing power of soy sauce samples
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JEREAH TR B 1B SR, ST BB TR R E D
(26. 06 mmol FE/mL) & X T S2(28. 25 mmol FE/
ml) ,S3 M8 E FiL IR EE /7 (25. 86 mmol FE/mL) 3
BT S4(27. 93 mmol FE/mL) (P<0.05) , 1]
AR AR A AR IR R AR ), X AT e
S TR R 25 il 1 I A R R R R
MAE LB T 2RSS T, S1 5 S3 MELE T8
JRAE S I 2R (P>0.05) ,S2 5 S4 Z Al AETE
FHRI RS 3 T e PR 3 A 4 s 34 I g
R A2 B2l 5 W R B A Ak 5 0 1 2 i A1, 38 32 Rk
I RS, — RO B R T B R A SR
JyRaE P GRS R (2 38%) T
EFRRERT (29 28%) , B S3 T S4 Ay Ik & 2 1T fig
1o, X TE— A R L R R T R il R R I R
il 5 BRI B R B IR R A2

3 %5ip

AR R FH e 0 25 A I T 2R £ [ 25 &
W T2 e 1 2 AL IR Il A 2 B S O
XF HEAR T 1 4 b S BCE AR P A AR
Wy ot e p A TR R A BN A58 R BT
AR B0, b PEAF o il B A HE B S il
A PR S G ) € {FL AR O 2 5 PR
{1 A I3 1L B 3% 5 DPPH F iy 315 BR R (ABTS
FI Hh 5L R 3 A0 g 24 0 3w T B R, A
FEPIRE 8 A T AT R 5 T B A AL
s BT Rl A, v #h M A PR Il Ok
T B 261G W) 5 B R DS AL A W R R,
M A B 5 A TR ARG 1k . ASBTSE 4}
R 4 1 0] B v 470 4R T35 P P A 5 il 1) T
KARME T R

S 3K
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Study on the preparation and antioxidant properties

of peony seed soy sauce

ZHANG Mingjun, LI Yingqiu
College of Food Science and Engineering ,Qilu University of Technology ( Shandong Academy of Sciences) , Jinan 250353, China

Abstract; Peony seed soy sauces were prepared by high-salt dilute-state and low-salt solid-state fermentation
processes, and compared with soybean soy sauces, in order to study the sensory characteristics, antioxidant active
substance content, and antioxidant properties . The results showed that peony seed soy sauces had stronger sweet-
ness and better color than soybean soy sauces with the same fermentation process. The contents of total phenolic of
high-salt dilute-state peony seed soy sauce and low-salt solid-state peony seed soy sauce were 571. 73 mg GAE/
100 mL and 516.77 mg GAE/100 mL, the contents of total flavonoid of high-salt dilute-state peony seed soy sauce
and low-salt solid-state peony seed soy sauce were 87. 78 mg RE/100 mL and 76. 05 mg RE/100 mL, which were
significantly higher than those of high-salt dilute-state soybean soy sauce and low-salt solid-state soybean soy sauce
(P<0.05). And the DPPH free radical scavenging rate (75.57% and 75.79% ), ABTS free radical scavenging
rate (180.25 mmol Trolox/mL and 169. 17 mmol Trolox/mlL) and reducing power (6 577. 60 pg AAE/mL and
6 039. 58 pg AAE/mL) of high-salt dilute-state peony seed soy sauce and low-salt solid-state peony seed soy sau-
cewere were also significantly stronger than high-salt dilute-state soybean soy sauce and low-salt solid-state soybean
soy sauces ( P<0.05). In summary, peony seed soy sauces had better antioxidant activity.

Key words :soy sauce ;antioxidant activity ; peony seed meal ; low-salt solid-state fermentation ; high-salt dilute-state

fermentation

(AL 4% HEAR )

(&% 52 W)

decrease of free sulthydryl and ionic bonds content, the enhancement of surface hydrophobicity, and the increase of
hydrogen bonds and disulfide bonds content of TGase-induced MBPG. High CaCl, concentration ( >20 mmol/I.)
led to the increase of free sulthydryl and ionic bonds content, the reduction of surface hydrophobicity, and the
decrease of hydrogen bonds content. Moreover, CaCl, pretreatment induced a conformational transition from a-helix
and B-turn to B-sheet and random coil. The CaCl, pretreatment could change the structure of TGase-induced
MBPG, which would provide reference for the development of MBPG formula foods.

Key words; CaCl, ; transglutaminase ; mung bean protein gel ; structural characteristic
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