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Abstract: To analyze the effect of the composition of ingredients (Sulfur-containing substance, saccharide) on meat flavor
derived from high temperature sesame cake protein hydrolysate (HTSPH), the influence of five sulfides such as cysteine (L-
Cys), methionine (L-Met), thiamine (VB,) on the sensory evaluation, volatile component, pH, brown intensity and
glycosylation degree of the maillard reaction products (MRPs) of HTSPH was first investigated under the constant content

of HTSPH and xylose, then the difference in the characteristics of MRPs obtained from the reaction of nine saccharides
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including xylose, ribose and galactose with L-Cys and HTSPH was compared. Finally, the mixture design was conducted to

explore the effects of the composition of L-Cys, xylose and HTSPH on the properties and volatile components of MRPs.

Results showed that the volatile components of MRPs formed from various sulfides differed remarkably, the MRPs

generated by L-Cys had a prominent meaty flavor and the highest sensory evaluation score (69.32+1.34). Comparison of the

properties and composition of MRPs produced from various saccharides revealed that the sensory scores of MRPs prepared

from pentoses were significantly higher than those of the MRPs papered with hexoses, and its volatile compounds were rich

in meat flavor components. Xylose was the suitable saccharide for preparing meat flavor from HTSPH. Mixture design

revealed the composition of L-Cys, xylose and HTSPH dramatically affected the flavor profile of MRPs. 22 key volatile

components have been identified though Partial least squares regression. 5-methyl-2-thiophenecarbaldehyde, difurfuryl
disulfide, 5-ethylthiophene-2-carbaldehyde, 4,6-dimethyl-1H,3H-thieno[3,4-c]-thiophene, benzaldehyde, 2-furfuryl 2-
methyl-3-furyl disulfide, and 2-furfurylthiol were positively correlated with the sensory score of MRPs produced by

HTSPH. This study provides theoretical guidance for the preparation of the meat flavor from high-temperature sesame cake

meal.

Key words: sulfur-containing substance; pentose; aldose; mixture design; partial least squares regression
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Fig.1 pH (A), brown intensity (B) and glycosylation degree (C)
of MRPs derived from various sulfides
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Table 1 Sensory evaluation criterion of maillard reaction products
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Correlation coefficients between sensory evaluation score and volatile compounds detected by GC-MS



545 % 5 144 F 3R A BORHELSON R R SE AR ) IR R A2 - 55 -

FE—0.97) 7T BB S IR Ay 280 75 A o 43 1 BRI ELAEG L 24
MRPs {4 Z= PN 257 o3 e v e, B 2 AR B 5 27
R, H AR IO, 25 AT SR T R AZ
PTG . MRS . SRR 5 . AE SRR 5
SaliE R IOEARDC, 2GRS 5 AR R 53
A IEPETUAESE, 7oA ARG 1 IR AT B e R 2
RS B BRI, AnfbaE R | AR ELER L 2 |
R D346, B e R S At A BRI 1)
F94liE M. 25 TR, MRPs H A5 18 e 5 TR 75 R
41 BRI  SRIRMR ST AESR R B My AR
JGY, AT AR 2 5m o, A5 Bh T 3R A5 i i o
PRIBRATAS o
2.2 #EEXT HTSPH B9 MRPs FUIE A MR 5 R B4
gz Al

an &l 4 r s, AN 6 BE 25 . HTSPH. L-Cys [
MRPs pH A 3525 51 (P<0.05) . BERUBESE, I
f MRPs (1 pH ¥ FRF b8 5 X0 MRPs 11
pH(P<0.05), X751 bb BV 20 o m S hifl f2.
R R FRARRED ) 22U LA v SE A S N 1, ZEFL
Ah ST TP SR AE R, 294 nm OGIE S
420 nm S HIMCHRSERAE SN H TRl =4 S A KA =4 i
Az R AT N, SR SERIAE S N HR R S A
PIAE RS, XA USSR TSR N . 22 2
AR 2 A o WG R PT BB 22 20Ot Ry 2 4>
AR, OB B v T A RS, AR I SE R AE I N

A 8

© bt
450 — PR
400 - W%
o 350 / .
@ 300
B 250
¥ 200
150
100
50
360 400 440 480 520 560 600
Wk (nm)
K4 REBEZEH MRPs (9 pH(A) . #AFLE (B) 5
BRI (C) 5528

Fig4 pH (A), brown intensity (B) and glycosylation degree (C)

of MRPs produced by various saccharides

T 4% FhoH 215 14 16 (B AL T+ 420~440 nm (8] H g (&
250 LA B RTAL, B 2RSS FEI R A S
B, DENGHNBIEARAS [] W] 5 S 7 A5 52 g =4 1 21 1k
1K

9 B 5 HTSPH. L-Cys 1 MRPs A A& 14
86 M AL ST, LA PR ST 15 Fi, BB TR A
43 9 B, BIBR L Sr 7 Fh, BSOS 9 B, IR R BR AL
5y 15 Fh, ZsrMR Sy 8 b, AESRR S 3 Fl, By AR
AT 3 P, SRS 6 b, AREIBR ST 11 AR (& 5) .
TS HARPEIE AT MRPs 7E3% % M Bo R X 51
S RIS SRR IR 5, ANE . BT S5 A2k
1 MRPs H PR 035 18 U7 A 53V B8 0 4353 A
(69.38+2.75) . (61.59+3.17) . (61.39£2.53) ug/mL,
76 i T HARE o I R T OB Bk iR 2 R
AT, T COWHTE B R 3 34 R R (A T Sk 2R
40N, HAE 1 DA R EIE U ZS TR B, FRR-f45
(L2 DA S N = AN e N NS - = e S 2= R - ARG
PER, S5 41, Bl 6 7 ak JRT45 A4 23 52 i MRPs
2H %, Z BT LA R 2SR MRPs 5 HAh EBiA 4 k22
S, TETERBRZEMN L BB, T 6 DA
AT R FH 3L, v T AS (A BE, JEHE a-L-FRZENE, A
FIFE I G EAZ I, 3T ROV M. X ik
WL MRPs 47 8CE SrHT 2B, AR . Bl hi 0 |
KZHHIY) MRPs HATURAR Y R IR, HXUSR S Es
FER)ZR B U, BURBE TS E (R 3) . 458
GC-MS & M 5 REEM 55, A EES
HTSPH. L-Cys Z&3EhifE s W IV R R TR .
2.3 HTSPH. L-Cys 5AR#E=ELLHIXT MRPs #F %
MRS 5 R E AR

ANIE IR HTSPH., L-Cys 5 B A= i MRPs
B R PR 53 A WK 6. AR SERTAE I 1y k)
S S5AFARTR], AR 32 JEORE EG A5 PR32 1), MR Ps 4% & 14
WA R 2R . RIS R I, 11 Fhlskla &8
AL MRPs 7] 43 % 5 25 5% — 25 S1. S6. S7, H
S6 5 S7 1) MRPs ZH 125 5 58 /IS, AFRfER A IRkt
ORBE & 2T L-Cys 19 2 f5 Y [H B, S1. 87, S6



- 56 - 0 Tl B 2024 4F 7 H

sl
46 gq’f?ﬁ'ﬁ%ﬁ%g&g :
n-rﬁﬁfii_l‘gié; %

H

S-Z K24 H R

S

T

=
2 It Ly
RO o RgaET =

[ e = S

2- 13 2-F -3

T 2-H 23k

Zf
- 2.68

A BTRAFRE A28 EFLBE A HERhE R Z2EpE A

- 2.42

- 2.15

- 1.89

- 1.63

- 1.37

- 1.10

- 0.839

- 0.576

- 0.313

- 0.0500

-—0.213

- —0.476

- —0.739

- —1.00

- —1.27

F—1.53

- —1.79

- —2.05

- —2.32

- —2.58

Bl 9 Floh 52 bR EE A RERY . L-Cys 19 MRPs H ¥ & 1) i oy B JHAIE
Fig.5 Heat map with dendrogram of volatile compounds in MRPs produced by reacting 9 types of saccharides with
HTSPH and L-Cys

# 3 AFFERM MRPs (B E IO

Table 3 Sensory evaluation of MRPs produced by various saccharides

WiH RIS g R I LR Gz N afiE bk LiokT:Ned Ry
AH 75.80+2.59" 43.00+2.12% 72.00+£3.24° 46.60+3.85" 75.00+3.61 77.60+3.36" 69.32+1.34°
TR bE 70.40+2.97° 44.40+1.95 57.20+1.92° 40.2043.35" 77.60+2.88"™ 76.20+3.90° 64.76+1.79°
% 73.00+2.12% 45.20+1.92% 59.00+2.65% 41.80+2.17° 78.80+2.39° 79.20+3.19* 66.90+1.51°
RSN 19.60+3.65° 44.20+2.59" 80.401.82° 38.20+3.27™ 73.4043.21% 62.40+3.91° 39.66+2.13"
% 18.80+1.64° 41.6043.71° 65.60+2.30° 36.40+4.16% 77.80+3.56™ 55.204+3.56° 37.06+0.96¢
HiEw 19.00+1.58° 42.4043.91° 62.20+3.11% 22.60+3.71° 66.40+2.61° 50.80+3.96" 33.94+1.30"
S 18.40+2.70° 37.60+2.61¢ 55.20+3.70" 33.60+2.97¢ 71.20:4.44% 57.60+2.51% 34.72+1.75"
eyt 45.80+1.64° 47.20+2.39° 41.80+2.49¢ 32.2042.28¢ 75.60+3.78% 68.00+2.12° 49.38+1.11°
I 23.8042.95¢ 46.40£1.95% 70.60+£2.97° 49.00+2.65 68.40+2.70% 60.60+3.78%¢ 45.99+1.06°
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Table 4 Experimental conditions of mixture design

Fedh X: HTSPH(%)  X,: L-Cys(%)  Xj: Xylose(%) JECETEH H4>

S1 20.00 30.00 50.00 61.42+1.31
S2 85.00 3.00 12.00 58.18+0.54
S3 47.00 3.00 50.00 43.20+1.63
S4 85.00 5.00 10.00 54.92+1.56
S5 60.00 30.00 10.00 41.24+1.67
S6 59.40 14.20 26.40 81.88+0.82
S7 39.70 22.10 38.20 70.96+1.49
S8 72.20 8.60 19.20 79.12+1.53
S9 53.20 8.60 38.20 76.14+1.05
S10 72.20 9.60 18.20 78.52+0.65
S11 59.70 22.10 18.20 68.98+1.06

*S5OIRBHAR T 2R

Table 5 Variance analysis of mixture desgin

TiH EEBEE FOrf WECEIR WY P PE

TR 6 204238 2042384 340397 1561.13 <0.01
E2ea] 2 2047  881.852  440.926 2022.17 <0.01
R 3 1893.14  624.483  208.161 954.67 <0.01
X, %X, 1 0.01 51.677 51.677  237.00 <0.01
XXXy 1 1665.18 214972 214972 98590 <0.01
X% Xy 1 22795 323383 323.383 1483.10 <0.01
ff(?fizg 128.77 128769  128.769 590.56 <0.01
FR2EEVRIE 4 0.87 0.872 0218
it 10 2043.26

7E: R?=99.96%, % R>=99.89%, il R*=98.09% .

HEAE 20%~30% Z [0, & 7B 5 B8 —FhECRH L
BT E PR A 5352 ], 2 BEAE S (HTSPH : L-
Cys:Xylose 4 0.594:0.142:0.264)FHLL, 14011 HTSPH
PS8 I AH N 9l b HA P R JSORE, 8B A5 o0 BEAS TE AR
1, BEISIBCE ARG S 2 98/ HTSPH, 7557 5 31

FRERAT, A FaRAR AR 24 HTSPH & it
I, KR PIAKE S L-Cys &, 41155 98Pk
R (ULEESS S2 5 S4), )2, HTSPH & i Ik, 23k
I RIBR R ATE B (UURE AL S3) o BEINAHR ) %
FARRE I 53 SRR UL, 4353 R A T, BS54
HGH TR L2, D ANE S i, 15953 4, X2
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Fig.7 Response surface (A) and tracking diagrams (B) of
sensory evaluation scores of MRPs prepared by HTSPH,
L-Cys and xylose
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