I@%sﬂ@h‘«i
WR S ¥t

Science and Technology of Food Industry

J7 K% At th il iR g Maillard Jg v S5 R 04
Je BRALFR P A4

o', AP ,E 8D REGE, EE Ee EE
(LAFHRBRFERIAFRE, ] TN 535011,
2. BERAFBHESE SR TRITLLE SEAA A EEEHLT, LB RF, ) G4 535011)
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Maillard &5 T 7, 3 %+ Maillard & B 376 & F AR HBAAR P ERAR ST RLRBERT T S, SR A
9 . A% Maillard BB T % 44 4 5L R A8 4% pH9.0, F_E 38 % 130 °C A= B R B 4] 60 min, /2% 51+ F B BIEE
£ 3] 13.77 4, Maillard & /= 4 (MRPs-SEH) %% SEH % B % 8%, &5 K L # dnja ik, MRPs—SEH Fu9 17 #+ & &
B4 ¥4 SEH ¥ 2 # K% (p <0.05) ., MRPs—SEH ¥ ¥ R A8 4% 4 279.729 mg/g, 3k SEH KAk 60.27% , 3 ¥ Tyr #=
Met 4% 4% SEH 4518 " 73.84% \72.98% , BLH % # 47 A B2 A L5 Maillard B 692 4K, His (&-F iR 44.85% )
A5 Maillard B 64 % M AR T84k, MRPs—SEH WP 8ok R JLBR £ % 75 B RJL B2 P 09 151 4 SEH ¥4 4 8.26% , Maillard
B BT SEH P aksk e g4, 24 %A  Maillard BB R & T B8 €% 5 Kok, A# R 5 #% 2 KAk S -4
RARIR AR,

KT 7 Z R EEAR  Maillard B, &% BB, RBE

Optimization of Maillard Reaction Conditions and Changes of
Physicochemical Properties of Enzymatic Hydrolysate of Sipunculus nudus
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Abstract ; The enzyme hydrolysate (SEH) was used as raw material ,on the basis of browning intensity and sensory scores, single
—factor experiments and orthogonal experiments were employed to optimize the Maillard reaction conditions, the color
parameters , contents of free amino acids and total amino acids and fluorescence intensity before and after Maillard reaction were
compared and analyzed.The results showed that the optimized conditions for Maillard reaction were as follows : galactose addition
4% ,pH9.0 , temperature 130 °C and reaction time 60 min,under which the sensory score reached 13.77.Compared with SEH,
MRPs-SEH became darker, deeper and fuller in color. The contents of seventeen kinds of amino acids in MRPs—SEH were
significantly lower than those in SEH(p <0.05).The contents of total amino acids in MRPs—SEH were 279.729 mg/g,60.27%
lower than that in SEH, and the contents of Tyr and Met were 73.84% and 72.98% lower than that in SEH , respectively. This
indicated that the two kinds of amino acids participated in Maillard reaction to a greater extent,whereas His( content reduction
44.85% ) showed relatively low activity in Maillard reaction.The proportion of delicious amino acids in total free amino acids in
MRPs— SEH was 8.26% higher than that in SEH. Maillard reaction changed the structure of peptide chain in SEH.Overall,
Maillard reaction improved the color and flavor of SEH, which provided a theoretical reference for the development of new
condiments of Sipunculus nudus.
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TA& B o (Sipunculus nudus) ,fEFR“ Vb H” | Xy
NS TEFR ENT I XI5 A0 )z, o L) pa B3R
PRI A B R TR L R R R T R S5 XL
R, HELA B B T S 2 ) A2
W FI . HETHE R B =5 EZE R G S
A TR DG Y — SR SL ) R RORE S I T
BN, P (Maillard ) 2 2 SRR AR B AR (A A6 2
R, S AR 2 46 -G 1 AR B A8 SN, vz N T

A AN Tk AR Maillard SR 2% 77 A2 1V 22 S
A 5 Sy IR 7 Sl Rk A £ 9 5 K
R, B T ARE T et 2R A IR 0
PR R S 7111537 7 R el - = R R B &N S
AR, T OC T 5 A B AR TR Maillard 2 W T2 25400
AL BIFIER DL IE .

A2 86 DL J7 K B B R Wk ( Sipunculus nudus
enzymatic hydrolysate, SEH ) & il 3E 4T Maillard 2
R, LA 78 B FURBCE VT 43 S PP 38 b , T8 B PR 2 52 46
ARl b, 38 0T E 3 I B0 P Ak Maillard J2 W T 25 4%
8,453 J7 A% B o B i VR S5 LA S V7 4 ( Maillard
reaction

products of sipunculus nudus

hydrolysate , MRPs—SEH) ; 55 X%} SEH 5 MRPs—SEH 1
(S RS AR 5 B A SR B i PO E i
AT XS He oA , Wh5E SEH Maillard Sz 3115 BRAGRAERY
AL C S iR YR R T S S NI R S e
1 #RER=E
1.1 HR5{EE

BT B H (A (10 £1.6) om, A TE (1 =+
0.3) em, (AHE(9 £1.8) g) R AN R
Bl PR 1 (4000 U/g) B 77 AR fEARTE A2 W) B HE
AIRTAEAF ; D-2RFUHE B, WL i EFL
HAMRAR; K E R B, KRRk
FIRFA AT 22308 ', RigiEiiibzial
FIARAF  a-ZUB B9, TP AL TR A R A
L EERE B, RIETTAEREG 3R =8O
[ S 5 B i a2 M EE TR Y K At vl SR AS/A=i I

S35 CM-3600d  H AR JE |5 - SEREIR A
H); L-8900 ZA AR SrHri  H A Hitachi 23 H]; RF~
5301PC 225653066 BETt H AR EHRAF ; DS-1 &
LG PEAL AR AR L DB—4 AN 458X i 14
A E AR AR A BR Y B 5 840-210800 %5 4k — ]
WLarEeE T RS AR A R F] s H1850
BRELDHL R S 5 EE A AR T A R H
STS000 pH 1 BZEHAES (M) AR H .
1.2 RWHIE
1.2.1 SEH Wyifil#s =% 3CHk[ 10 ], IFfEfEES. ¥
B S B B BRI NE IS BRE T, LA 155 (w/v) 11
LegmoK s , FHEH S 3 ULAZE 10000 v/ min A7
PEFTH 10 min, FZNCHY T ERIIA 8% (w/w) MR
i, Y8 % pH7.5,53 C i 2 h J5 T 90 °C K10 min,
Bf 7= 9 9000 r/min B5 .0 20 min, BT 45 1 3 W RP

enzymatic

A& SEH

122 FRREZRSE

1.2.2.1  BERPISIYERE  BC—E R0 SEH, 43 3 45
3% (w/v) 07 2408 . 22 28 08 ZL0E L 2 208 e
Bl P L e, AT AR 22 109 pH 2y 8.0, T 120 C
Bz W 60 min Ji5¥4 40,8000 r/min .0 10 min, B |
WA TR A I E S ECE TP, BRI EE —
W, G5 RBOF-I{E .

1.2.22  BEEINEASEM  B—EABEY SEH, 435
WIN1% 2% 3% 4% F1 5% (w/v) W EZU0E, 3t FE
ol FL e, PRI A R A9 pH Sl 8.0, T 120 °C #A
60 min J5¥ 31,8000 r/min Z5.0> 10 min, B [ V%5 & 3
ATAEAE BRI E SR E T, B S E A =k, 45 R
BOFME

1.2.2.3  pH fyszmm B —E (& FIY SEH, %) 3%
(w/v) BREZURE , BP0 LS A, 53 0 PR IR &= Y pH
57 6.0 7.0 8.0.9.0 F110.0,F 120 °C HUZ )i 60 min J5
2 #1,8000 r/min 2.0 10 min, B b 7% W& FE1 748 48 &
M 5RCE T, B4 S0 H 2 =, 45 R EBCE
PIHE

1.22.4 RMNVIRERZER  BC—@ERFN SEH, B
3% (w/v) W ZLBE , BEF 0 L, U8 1 IR & 119 pH
A1 8.0, 43 %F 100,110,120 130 £ 140 °C F #z I
60 min, & #J5,8000 r/min Z5.0> 10 min, B 7% &
HATH AR D E S5 E I8, B L B IR, 45
RBCFIME

1.2.2.5  JASRIASEm BC—E@ AR SEH, 3
3% (w/v) B ZURE, Sl 0% f , R IR R Y pH
A 8.0, F 120 C i& ) F 43 /& v 30.45.60.75.
90 min ¥ #1)7,8000 r/min 5.0 10 min, B | 15 W& 3
AT AL BEIE 5IRE PP AE , R AH SR B AT R, 4
B IME S

1.2.3  EAZSe fERRA R SLe AL b, DUSRCE T
S R PEFE AR, LIOVEES & (pH 52N il BE R0 S N
i) PO A~ DA 2 AT DU DR 38 =K L (3*) M9 IE S 1Ak ik
5, 2 KT HInER 1 s,

F 1 IEAI A EEK R
Factors and levels of orthogonal experiment
R

C RNREE D NHTE

Table 1

K A BRI

(%) B el (C) (min)
1 3 8 120 45
2 4 9 130 60
3 5 10 140 75

124 JEWE  lEREWEXT MRPs-SEH #E4T
USRS o 3 22 1)1 B AA BB W E &2 560 19 10
% (5 35 2o) ' AR U E VRO /N, 3
ITEVE PR . S ESCHR[9- 10 ] il BB PP b vfie,
W2,

1.2.5  W@ARERYIE  Ff MRPs—SEH ik 10 4%, 75
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Table 2 Sensory evaluation criteria

BE (15 73) BE R 353 (1)
TR W R 0~2
@6 1) AN ERE Y Y S N G E 2 e 3~4
HERE S FEANNIIREN TR R URE S I SE STl 5~6
TR TR SRR (BRI R ) MR 0~1
TR SR (B R ) BBk, JoHp vk (SRR A ) O 2~3
R 43) VR SR (R R ) AN AR B T e R (R A ), T A2 4~5
VAR SRR (ECER R ) AN B N, A ] S AR B R (AR A ), T LR AZ 6~7
AR LR (AR R ) AN B, A B A e ok (el A ), T U2 8~9

420 nm A 2 W SGAE , DL H SR Maillard 2 B B9 #5
AR

12,6 JVHTG @M E 2% Huang 4 (1 )57
o AT HLIH 30 min 5, 4350 FH AR HE R
ARFIARE FAARIEATAS HE , B 5 mL A 5 7 9 T 5% B 111l
Hh il 5E SEH 5 MRPs—SEH (44 Maillard 23 451
Tl BOSE L (58)E) (a” (LL5MMHE) b7 (HWiE
fH) .C*(F) M AE"™ (B 22) AL, Hop C7 =
(a”+b7) AE" = (AL + Aa™ + Ab™") " R
B RAE RS R R

1.2.7  F2 % A e R 35 1R Ui T A R R A A A
B BEREMR (Total amino acid, TAA) & & 1 & =
2 Liu 26 05 ik IR REVEE . 435 H 1 mL SEH
5 MRPs—SEH ( f4% Maillard JZ W 5545 R il ) F KA
& A 8 mL HCL(6 mol/L) F 110 C/Kfi# 22 h J5§
W B . MR E SR E 50 mL J5 , B 1 mL F
50 mL B ,60 C/RIGHTR T & FERSE 10 mL,
i 022 pm BB fE R FH A 3h & 3L 8 4 AT A
Maillard JZ B /7 TAA Sig 28403 X, T8 7k an
T :X, = (MRPs—SEH 1 TAA & & —SEH ' TAA &7
=)/ (SEH 1 TAA &#) .

U B9 2 FE MR (Free amino acid, FAA) &7 £ (1 &
2% Lin " 070 IR RSVEIE . 439 HL 10 mL
SEH 5 MRPs—SEH ( f £ Maillard )z b7 £ F i1 45 )
T 100 mL B, A 10 mL 10% (4 =44 Z R TTHE
2 h,8000 r/min E.0> 15 min JFEL 2 mL &%, i
0.22 pm 5, R FH A 3h & 315 5 P %2 . Maillard
RHTE FAA S ARbZR X, BRI R X, =
(MRPs — SEH 1 FAA & & - SEH 1 FAA & &)/
(SEH 1 FAA &5 .

1.2.8 W AT/E IR EZ A SHEISEE =%
Huang 25" 05 k. SRIHZE60 0606 34 SEH
5 MRPs—SEH ( 4% Maillard JZ ¥ 45444 F Hl£) MR
PETE G R B ARk, B S H0RE Mk K
298 nm, % 561 F3 98 Fl 309 ~450 nm, Bk 4% 55 )F
5 nm, JHIEE 25 C,

1.3 HiELE

SR SR SPSS 19.0 Bk k47 82240,
L5 AL P IME = i (x =5) T R T-K 56
AT 25 W HT, W MK p <0.05, R H
Origin 9.0 /E& .

100, zvir7m)

2 HER55H
2.1 PEMEMERE

PERFPZE LR i Maillard 52 57 55 & 4 9 48P IR
U L AT, R 2 2R SL SN AR FR Y
My AR R 5 BB VT 43 Y0 /N T8 A B AR R AN e LB A
2, UL XU 5 SEH &/ Maillard [ W 1936 MRS,
7R R BB XU B0 852/, 3X 5 Benjakul 2587 [ B
FELE I Maillard S i 388 & O BEBE > b —3, 3L
W5 SEH [ WA 28 04 28 B AR E P43 24 i 25 kT
AW RAAR ZR (p <0.05) , ThR Ju 25 1y iF 55 4%
SN IE TR KR ) — e FUME SN MR FR ) A A AR
KT EAR R, SAPF TS, B30 4 ik 25 &
BN ZLH - 475 28 1 BK Maillard 5207 7= 40 08 D R Re 4
R /I R A A T N i X N LG S [ S
M ELA TSR Y Maillard 2R 3G PE, 2 8F T ASHFST
LM, WS SRS 86 %k 2 FLBEAE A Maillard J2 3 1Y)
i N,

0.45 -

-] ‘
0.40 I VESY
0.35]
2030
0251
320.20
=o.15]
0.10]
0.05]

0.00-

22 LA
REES
BT OBERPZENS Maillard SN 46 728 BE 55 1B 103 A 2 )
Fig.1 Effects of sugar types on browning degree

and sensory score of Maillard reaction

2.2 WERMERE

Maillard Jz W #4235 2% 56 25 34 5008 48 0 & (9 35 i
AN o MEAS X MRPs—SEH #8748 J& 5 )8
SRS N 2 BT . BE A 2 LRSS o i 1,
MRPs— SEH 1) #8 A8 & 5 J& B PF 43 S Wi 34 i, 154 B
Maillard [z W F2 B 7E RS2 N TR, 4 €4 5t A Wi A2 o
BRI IA B 3% J5 , W AR Bt T 22, A X A
E,IPTE 4% BFik B B K. BOB VRS ENE S I 4%
B 3A B i KAE, B S 52 T B X & i T3 okl 3L
BEGSN NPT Maillard 2 Wk BE , E & T A MY
JEAPE, 1958 T MRPs—SEH fy A XUbk ™ (B hn
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I R, 22 K A SR AL SO, i S VAR 2R A
] i e S W AT E R o N S s AR SR
YIS BN I 4% o

0.4 13
e
- 12
_ "~ |-
203 R
P F10 éR
R Ly &=
=02 g
' o A -8 &
~ HIT [
0.1+ : : : —+6
1 2 3 4 5
BHAS I (%)

2 BEESINE XY Maillard Jz )W #8725 B 5 RCE P4 B 520
Fig2 Effects of sugar content on browning degree

and sensory score of Maillard reaction

2.3 pH WM

pH AT P45 Maillard J52 )57 JEFR , &1 3 W] A1,
Bt pH 50, 487 BE K. Ajondouz 457 Y BFFE LY
S R AR R B S5 T R B Maillard 2 157, LG
W R R F, A S A R — k. [HEE% pH 1Y
ISR PE4 JE 1 K F vk /0N, 78 pHO.0 B, B 1T 43 e
L xR i T pH BN, SR R T Tk, BL-NH, B
AFALE, BLAT IR 2 45 4, BETTREAR T Maillard 2 )37
FREE W T S AT AR e pH B, S5 i
SRIN SRR XSRS 2 I A 5 29 pH 3 @, 2
A 7 A B A R R, B TR R M. T
pH9.0 B} Maillard 2 )W B4 o

0.5+ r10

0.4 i
~ L &
<03 X
'H:Il N
2 [" =
0.2 Biuing
= 6 %

= ok
0.11 e VA s
0.0 T ! : ' : 4
6 7 8 9 10
pH

K3  pH XF Maillard Jz 4678 & 5 8B PE4 19 5200

Fig.3 Effects of pH on brownmg degree

and sensory score of Maillard reaction

2.4 ®RNIBERII

FH B 4 W], B N R 1 TR A8 AR R A
M , 32 I & iR AT A2 Maillard 23 o AH G SCHERBF
FELE P W, AE — E R I A] P, O R R R,
Maillard J5z 7 38 & kbR, 45 T 85 10 °C, 5z i 3 3 14
3~5 fi%, MRPs—SEH [ /8B ¥4 W 25 18 %= 19 T 5 56
WIS VRIS, 7E 130 °C B3k 3 5 KAH , 3X 02 i F
i O RN /Ry, A o § A Rl o 5 i A OB =% ]
B, PR, 38 B A SN HREE A 130 °C
2.5 7R E R R0

MNIE S ] RAFE Y, Bl S 8RS Ta) (9 S 4, 46 AF )3
e T E ks T 22, 33X 32 B R N O AR RO ) A
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0.40+ - 14
L 12
0.35- —~
2 108
S~ p
.30 g &
R ifu
= D
r6 #
0.25-
- W & ﬁﬁj\ 4
0.20 . 2
120 140
&Jﬁm JE( C)

B4 58 RE ST Maillard J52 o7 #6245 B8 5 R0 B 340 B 52 )
Fig4 Effects of reaction temperature on browning

degree and sensory score of Maillard reaction

0L 4 o A AR R B /b W Y AE AR, BB B N AT,
¥ (0 ) B, Maillard Ji2 57 B8 #4 1) 58 427 o R
B a] 7F 30~60 min B}, MRPs—SEH JXUBR 56 25 52 W /) 76
Sy IEATIHRAR , 24 /2 B [A] A 60 min B, £ 7 BR FI
AL P B O Y , B T T RS R R R R SRR TR
5y T B L IX AT BB 5 ik o 2 Al ) 26 SRR (0 2w B Ak
H— BB | N 2 R M G A e ik
J2 B B} [a] 15645 60 min,

0.5 -13

3 12

£ ]

= 0.4 [ L1~
= — 3
1 F10 3
2 L9 B
= 0.3 i in
_8 m::]

S, ) L7

0.2 = VT4
L6

30 40 50 60 70 80 90
SN 7] (min)
KIS SN TR] % Maillard 52007 #2855 B V43 (R 520
Fig.5 Effects of reaction time on browning degree

and sensory score of Maillard reaction

2.6 IEIﬁWA
BUEMY AT B2 Wt Maillard 52 37 Xt SEH JRUBE

E"Jﬂl% 185 Ol , W0 e A8 B I il 34 S Maillard 52 WA #2
BE AR AR B i KB, MRPs—SEH  XUIMR J2 17 43 48 2%, i
B35 PLURE PR B3R AR, P4k Maillard 2 )37 5%
F, 45103 3, M3 3 AT W JBE 114045 SR 11 5
FEERWF R DM EED) > C (RN EE) >
B(pH) > A(BEG &) , L &2 A,B,C,D,, Bl
4% 17 2 FLBE S I i . pH9.0 | 130 °C ) 2 17 T B il
60 min [N EFE], A FIERCLE %A A,B,C,D,
HA, BAEZ SR T AT 3 IREGTESL 56, B E PP a2 45
N (13.77 £0.47) 43, & T IE A S50 AR — 40, Bd A
ZH A MRPs—SEH XUBR B35 1) e A 5514
27 RMNBIEBFSHMNTK

SEH 5 MRPs—SEH PB4 250 NZR 4 Ui,
24 0 J, Maillard JZ 5 6 )5 B0 22 53 W 3 (p <
0.05) , MRPs—SEH 3/ L™ 5% K19 AE” $3d B
Maillard Jz 7 {5 i fif W8 5 AR S, BN . a” .\ b°
A CT G, R W] MRPs—SEH 20164, T i g £1. 5 i 25,
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Table 4  Changes of color parameters before and after Maillard reaction
FERL 24 TR L’ a’ b AE”
SEH 79.313 £0.126" 0.829 £0.021" 21.136 £0.020" 21.152 £0.021" 1.552 +£0.097"
MRPs-SEH 54.275 +0.016" 24.425 £0.014° 72.989 +0.009° 76.967 +£0.012° 62.692 +£0.017°

T S B JR AR A RN P RN R Ve 22 57, p <0.05,

*3 EWEEIT S

Table 3 Design and results of orthogonal tests

. BEIS
S A B C D 4
1 1 1 1 1 10.00
2 1 2 2 2 12.63
3 1 3 3 3 10.75
4 2 1 2 3 11.00
5 2 2 3 1 12.33
6 2 3 1 2 12.00
7 3 1 3 2 11.75
8 3 2 1 3 10.33
9 3 3 2 1 11.75
k, 11.127 10917 10.777 11.36
k, 11.777 11.763 11.793 12.127
ks 11.277 11.5 11.61 10.693
R 0.650 0.846 1.016 1.434
FZEFER D>C>B>A
A A,B,G,D,
03 N 5 3X = PR Oh Maillard J2 W ’J@‘FE%T‘%@,
NG AR R B INIR . Jonathan 457 f BIF 5% 4%

RFEHH , Maillard JZ W red) L iR/, a”™ 5 b7 B, B
EIInGR, SAMFIE SR —2,
28 RNNGEHESERMESERIETNH

FE Maillard Jz Wid B2 5, —J7 1T, FAA s ik i
BHEE B 45 b R R L E R OB R
S5 —J7 T, RAFF K53 i L a2 BE R A/ N 43 T ik, i
TER W VERR h FAA A8 fble— st /™,
Kt Maillard Jz 7 89 F2 B2 75 B TAA & & 3R R,
Maillard 2 N HTJE TAA &AM anE 5 Proc, B3R
5 A1, Maillard JZ i P=4 v TAA &858 SEH i 3 [(4%
fIK(p <0.05) ,H:v SEH 7 TAA & &k 703.987 mg/¢g,
MRPs—SEH /1 TAA & &% SEH F&AK 60.27% , iX &
FH T Maillard S ) {8 #8 14 220 L R O T AR 53 i A= e 1y
ZHEMR , H. Strecker AR TSR L DL NOBE RN 21 B 18 5
KRG, -G8 i Maillard 7=4){#145 TAA é‘éﬁ“ﬁ 5 Liu
A P IF SR SE R B, Tyr 5 Met & 4 SEH 43 %)
k> 73.84% (72.98% , Ut W 3K P FR & 3R & 5
Maillard Jz i (AR BE%E T, 1M His (5 FE{IL 44.85% )
Z: 5 Maillard J i /49 7 P AH X B2 o

Maillard [z )W /i J&5 FAA & 2454k 45 1 0L 36 6,
3 6 W%, MRPs—SEH 1 FAA #H a5 SEH AH[A],
IS €8, 2,18 A TR AL BB DR SR A HB A1, YR 17 Fhess
DL . A& MR & 5 F TRAA & A A [F R
JEYR /L, MRPs—SEH 1 TFAA &8~ 124.682 mg/g, %%

112 2019 1141

25 Maillard VTG BRI S B

Table 5 Changes of total amino acids content

before and after Maillard reaction

S SEH MRPs-SEH Ak
(mg/g) (mg/g) X, (%)

Asp 55.182 +0.707  23.032 +0.707 -58.26
Thr 27.841 £0.212 11.700 +0.424 -57.98
Ser 28.627 £0.354 12.036 +0.141 -57.96

Glu 105941 £2.121 44700 +1.697 -57.81
Gly 48.689 +1.414  20.177 1414 -58.56
Ala 47.549 +0.566 19.718 +0.389 -58.53
Cys 6.348 +0.283 2.659 +0.212 -58.11
Val 66.583 £0.707  28.906 +1.556 -56.59
Met 22511 +0.424 6.083 +0.162 -72.98
Tle 21336 +1.414 8.968 +0.423 -57.97

Leu 38.795 +0.283 16.061 =0.315 -58.60
Tyr 33.526 +0.707 8.771 +0.780 -73.84
Phe 31.638 +0.354 13.728 £0.223 -56.61
Lys 61.551 +1.414 18.930 +0.853 -69.25

His 13.821 +0.707 7.622 +0.511 -44.85

Arg 39.665 +0.460 13.741 £0.429 -65.36
Pro 54385 +1.311 22.897 £0.956 -57.90

M 703.987 £11.548"  279.729 +8.351" -60.27

B R AR A NG R RN W E M 25 5%, p <0.05; 78
R BUE TR -7 IR MRPs—SEH & SR 1Y) & 3% SEH
Wb

SEH &% 51.12% . MRPs— SEH 1 [ 5 bk 45 3 g
Val\Leu\Ile\Met\Phe\Ser\Arg\His 5 &t ik 2 L iR
Asp.Glu ., Gly, Ala & & %%

TFAA 5 TBAA/TFAA N & T SEH, H "I" TUAA/
TFAA # SEH B T 8.26% . /o F TBAA/TFAA [
HN3(1.90% ) , FEHH Maillard JZ W 9% /0 T SEH H3 ()
B, [R] B e i i 22 35k 198 E R Ui 25 4 3k 18R P 1Y B

Hahno
29 RMNHETEARIRER N EEETN

Maillard Jz )37 B} J&5 T A ok 45 44 0 22 A6 7T i Py IR
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Table 6 Changes of free amino acids content before and after Maillard reaction
e By AR SEH(mg/g) MRPs—SEH (mg/g) TR X, (%)
*Asp 8.614 +0.318 4.320 £0.113 -49.85
Thr 7.808 +0.479 4.309 +0.229 -44.81
" Ser 5.635 +£0.166 3.688 +0.411 —34.55
*Glu 15.450 +0.908 10.516 +0.934 -31.94
*Gly 15.389 +1.322 7.182 £0.176 -53.33
*Ala 15.752 +1.227 7.193 +0.834 -54.34
" Val 2.359 £0.035 1.187 £0.014 -49.68
Cys 20.943 +1.766 13.366 +1.348 -36.18
* Met 11.425 +0.151 4.604 £0.141 -59.70
“Tle 10.548 +0.120 4.717 +0.187 —-55.28
“Leu 29.714 +0.331 13.412 £ 1.424 -54.86
Tyr 24.564 +2.505 8.611 +£0.283 -64.94
" Phe 20.958 +1.549 11.770 +£1.319 -43.84
Lys 23.932 +1.049 8.606 +0.354 -64.04
" His 5.707 £0.304 4428 +0.212 -22.41
" Arg 30.608 +2.414 14.439 +1.380 -52.83
Pro 5.697 +0.421 2.334 +0.129 -59.03
TFAA 255.103 £9.372 124.682 +5.136 -51.12
TUAA 55.205 +2.011 29.211 £1.077 -47.09
TBAA 116.954 +5.112 58.245 +2.042 -50.20
TUAA/TFAA( % ) 21.640 23.428 8.26
TBAA/TFAA( % ) 45.846 46.715 1.90
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Fig.6 Changes in intrinsic fluorescence intensity
before and after Maillard reaction
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