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Abstract: This study established eight model reaction systems using chickenpeptides, in orderto investigate their contribution towards the
generation of meaty flavor compounds. Chicken peptides caused an increase in pyrazine content (by 14744.1 pg/L), which imparted anutty and
roasted aroma to a Maillard reaction system, consequently increasing the meaty flavor of the system. In addition, studies with Cys-added
Maillard reaction systems, such as the Cys-xylose system, revealed that chicken peptides significantly promoted the generation of
sulfur-containing aroma-active compounds, such a thiophenes and furan mercaptans. The concentration of pyrazines in a chicken
peptide-Leu-xy lose system was higher than that in a combination of the Leu-xylose and peptide-xylose reaction systems; this further indicated
that the addition of Leu could promote the generation of pyrazines in the chicken peptide-xylose system. The influence of pH on the reaction
systems was also studied by building model systems with differing pH conditions. A low pH (< 5.0) condition in the Maillard reaction system
containing chicken peptides was observedto inhibit the generation of pyrazines. Combined with the quantitative data of non-volatile compounds,
chicken peptides distributed in the 200-500u region were concluded to contribute to the generation of a meaty flavor in food via a Maillard
reactionat high pH.
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Table 1 Reactants and reaction conditions of the eight mocel

reaction systems
B At B3k
R R WERK A Cys Leu
PR mgmL)  /mgmL) (mgmL) /(mgmL)
41 65 50 0 0 0
42 65 50 10 0 0
43 65 0 10 0 0
4 65 50 10 5 0
45 65 0 10 5 0
46 65 50 10 0 5
447 65 0 10 0 5
448 50 50 10 0 0
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Table 2 Description of the aroma of the eight model reaction
systems
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Table 3 Qualitative data pertaining to the aroma-active compounds present in the eight model reaction systems analyzed in this study

B%  Mbthtik  CASE '%";; ‘%ff;f: il / (DET_'Vfi " ﬁfff' j;d BAKE . Aokihike
1 2-FHAAEE  78-842 746 451 815 807 RIMSGCO 2,478 A, KR
2 2-T A 78-933 846 5.82 900 893  RIMSGCO 23467 HE
3 3-FHATE  590-86-3 805 6.12 914 906 RIMSGCO = 24678 &, £¥*%
4 23-T—8l  431-038 795 7.46 963 955 RIMSGCO 23467 Ak
5 E) 110-02-1 798 8.60 1017 1023  RIMSGCO 4 Bk
6 2-F JeEe 554143 717 10.40 1080 1095 RIMSGCO 45 Bk, B
7 ook 290-37-9 865 14.41 1238 1249 RIMSGCO 2,467 B
8 2-¥ feked  3581-87-1 876 15.01 1268 1279 RIMSGCO 4 BA, NE
9 v 288-47-1 849 15.34 1270 1283 RIMSGCO 4,5 BA
10 R etk 109-08-0 890 15.99 1272 1263 RIMSGCO  1,2,467 B, 1BRA
11 3-%4#4-2-TH 513-860 873 16.53 1278 1286 RIMSGCO  2,346,7 43 vk
12 2-¥ 3-3-k h#iB228588-74-1 757 16.76 1300 1303 RIMSGCO 4 nA&
13 1-%#%-2-RF  116-096 723 17.11 1312 1298 RIMSGCO  2,346,7 Aok
14 25-—9%iss  123-320 810 17.45 1324 1316 RIMSGCO 1,2/46,78 MRS
15 2,3-=—9 fekeA 5910-89-4 745 18.17 1351 1335 RIMSGCO 2,4,67 RIS
16 2;:5 ;:’ 1367859-6 729 18.73 1371 - MSGCO 4 WA, Bk
17 2-LES 6.0 875 19.31 1392 1383 RIMSGCO 124678  M&, BR&

B Aok
18 = qﬂ%vrtv,fp 14667-55-1 761 19.73 1408 1391 RIMSGCO 1,246,78 &R A
19 2-HAEsA 98-022 800 20.17 1424 1425 RIMSGCO 4,5 W&, Ak
20 f,_ ;‘ ’;:;ft; 13360-65-1 872 20.7 1444 1439 RIMSGCO  1,246,7 BARILA
21 33 98-01-1 729 21.09 1459 1447 RIMSGCO 1,2,34,56,78 A
22 WikMkeiBk  1438-91-1 787 21.59 1468 1357 RIMSGCO 4 A, WA
23 CEhEeked 1192-62-7 729 22.18 1501 1483 RIMSGCO 2345678  £4%, #&
24 2-Tiekwh  4466-24-4 842 22.47 1523 - RIMS 2,345,678 -
25 KRB 100-52-7 711 22.67 1531 1530 MSGCO 1,245,678 FhAR
26 2;};5; 18217-82-8 757 23.07 1537 - MSGCO 2,6,7 WA, £
HTR
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BELER
27 5-WAH-2EES 620-02-0 826 23.86 1568 1555 RIMSGCO 3,8 Firk
28 2-FBtrkvl  3194-15-8 736 23.92 1581 RIMS 1,2,46,78
29  3-zAeEw 7774-73-4 787 24.04 1563 1555 RIMSGCO 4 wA, NE, &%
30 5-VEbAkE:  823-825 707 24.79 1607 MSGCO 26,78 M, A
2-%F }-5-F
20- J & A
31 PN 40990-29-2 794 25.18 1613 1585 RIMSGCO 4 Mg, WA
32 3-FEkEey 20731-74-2 759 25.46 1635 MSGCO 4 Bk
33 KB 122-781 838 25.58 1640 1623 RIMSGCO 2,478 2 & R
34 2-T.BhEeEed  2420503-2 772 25.71 1646 1643 RIMSGCO 2,478 A
35 2-vk ik ¥ B 98-00-0 772 25.94 1655 1573 RIMSGCO 1,2,4567,8 A&
36  3-EwWAE:  498-62-4 805 26.83 1693 MSGCO 24578 BA, A
-5 WR 4 ;
37 S tz\fj; ;5 13679-70-4 709 27.23 1741 1759 RIMSGCO 4 B’AE, AE
2-F 3K-3-F
38 P 6301297-5 730 28.54 1768 MSGCO 4 WA, Bk
39 2-ZEREEw  88-153 857 28.69 1775 1762 RIMSGCO 4 WA, Bk
40 AAekek  1438-%4-4 809 29.75 1824 1823 RIMSGCO 24,6 WA, BRE
41  2-ABkeEy 13679759 721 30.04 1837 MS,GCO 4 ek, WA
2,5- —F Bk N
42 PN 932-956 835 31.18 1919 MS,GCO 4 ek, WA

E: ad MM SIREL E BNIST 2.0 5 st 54, bARG 483 (RI) 6931 B 7 3% H1000+100(t) (e 1-t); H 0 ahtfsatg iRy
B IR A EAMPIRCHIR it A] (Hfahadth B ot R A A MR CAC 2] ) 5 ¢ KAKRHE RIR T3 KM sk
http :/Avww.odour.org.uk; dM S5/ /RE T MIZ], RIFEARIE L AR ESATEGIRMEA &, OF5 A= 1 AR 193], e 000 2 ] v

I 2] g Aorta g A8 AR AL,
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SRR T RIRBOR R IR K . B T EAETTER
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6.5 MRS R 1 BRSR SRR, AEK pHAE
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A, Leu-WE4HH thg KE MR B T Cys-
FEAEL LB R R I o A S g 777
T (- A 2R o, 2 R S R A 2 8 o — o £

RIMERESE ), b i N 572 B 2 RS P 4
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WA, Bid ) 2- R milE A pl. ANCEE KR &
BRAL SV R T #RAAE T-HE-Cys (41 4) 1R &R
BN A HoS, AN RITR AT A R
EURACEY), 0 2- -3 TRIE AT . R AR A
U2, Eric 256 KL Cys IR INRE (RHE SETEHT AR 11 A
Yo-KE R 22 AR AR N B4 & BAL & Y A iy

R . AT SO /e B B 1 S 4
SR HESE T A 18

2.2 A PR & 4B RORL A R A LS A B

® 4 REUER N, 270 3P RIREM A MEBER

Table 4 Quantitative data of the aroma-active compounds presentin reaction systems 1, 2, and 3

e %% 04 miin : # el
XM R+ ASE (413)  ABE (412)  MAAK (421)
Strecker &
2-F AR EE 451 25943 5° b 23.4+1
3-FATE 6.12 279.1422.2 - 17.140.4
S 22.67 24724194 - 121.3404
RO 25.58 121.4#105 -
sk K
bk 14.41 628.94534 < 3
LS 15.01 558.8440.3 - 28.142.1
2,5- =% foita 17.45 10845.34985.6 - 279.2421.1
2,3- =¥ Motk 18.17 258.2420.8 -
2-THA-5-F otk 19.31 480.6336.2 - 17.941.0
= ¥ ket 19.73 791.9474 - 25.642.5
3-TA-25 = fobok 20.17 1005.9491.7 - 87.942.9
2-F 356 At A rte 23.07 176.946.2 -
LEES
2-T 5.82 - 47.143.8
2,3-T—HA 6.12 118.747.2 156.9+10.0
3-#-2-T BR 16.53 6642.9 27.440.2
1-# 3-2-R BR 17.11 265.7423.2 373.2401
GRS
LS 21.09 2812.64233.6 273.4492 27.642.3
Tk 22.18 91.442.4 153.746.9
2-T Hrkvi 22.47 52.240.7 215.8456
RBEA K 7 23.92 96.240.6 125.9+10.0
5- ¥ WAk pREs 24.79 228.3489 298.6459
2-7X v ¥ BE 25.94 386.3432.9 1251427
22108 29.75 74.644.9 -
5-F H-2- Bt 23.86 - 173.2416.1
AERAE M
3R F B 26.83 52.240.6 - -
2- LRk 25.71 62.542.1 - 57.342.2

E: ak TP HESDE=S); bAkTARES.

P2, 2 FI3 HHER AL ST e XTI,
SERNE 4. HEBSERTH, BRAKS 5EREKR
N R EOTER T ORE IR, AR,
LR, 2,5 LML . 2,3- LN . 2- 2 0E-5-
LS . = FIJEIER | 3-2,3K-2,5- R BL R A 2-
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5 N SR IERREM KK B e Rl pr T
LR, AHEL ARG, XS PR - H Ak R o
) — LUl I RS (M 273.4 5] 2812.6 pg/L) « Bk
WY (M 1251 3| 386.3 pgl) &t @ e
(p<0.05), 1M 2-THA (M 47.1F 0.0 pug/L) « 23-T
Wi (A 156.9 #118.7 pg/L)  1-F25E-2-75 R (M 373.2
F 265.7ug/L) I BEIPHK, X ATREZH T B K
(12 5{e T k% Amadori 5 HE= 40 K 3R4E 7 1) i
TSR . Stk ah, AGRIK-FER R R OUR I
A 3- My FREE I 2- 2 Tk SEME MR Rl 5 A . o,

2- £ T WML [ B A7 T T A AR ARE 1 2 AR Sy 8 R A
E S =o Sy CTRY NI P U g it /e ] L155
YIH (0 S RERR I MTR B, R R R DB R R
FR L2 Cys IR R T S I &Y & i By 2

23 WA E Cys Far BRI RAE KA

Ak &4 B 5T

F 5 HEWKR 4 5 PAFEMSNE LAY EELR
Table 5 Quantitative data of the key aroma-active compounds

presentin reaction systems 4 and 5

‘ T ?’E‘/(ug/L) :
A ERAL S _ CystA#E  CystAdE+il
i s k()
EL 8.6 b 36.442.2
2-F Aok 10.4 457433 = 371.4+165
2- % Hokwd 15.01  36.3#3.2 47.341.2
R 15.34  17.3#0.8 72.446.0
2-F K-3okvhFREE  16.76 1735432
2-F-3-Fruskekr 1873 152.7#11.7
2- MR AFREE 20.17 1462.8+32.0 1627.4328.0
FAARI B 21.59 73.822.4
3-FAES 24.04 52.4+1.3
3- T AR E 25.46 31.343.0
2- LBk ek 25.71 104.746 4
3K 26.83  36.1%2.1 47.340.2
5-WA-20%0WE: 2723 13.240.7 57.34.9
2- LAy 2869  11.540.9 62.744.8
2- A B oy 30.04 67.440.5
25-ZFELARy 3118 47.2492.1

E: ak FREMEASD A =3);, bEkTARSE.
EIAE Y TR R AR i R A
¥, Cys A S s = AR5 Ak AN T ik
AT, XA 4 S RS BREE RS

BEATRTE o0 #r, S5 ILER 5. MEL T8 Cys AR, X8
PRI A B AE X R M AL S 7= A B I R 42
HEER, JTH VR A, Cemy HkiE Cys 5
BRI e Tt 56 A SN ] AR SOy SRR, TR
PUASIEG 2H 4 FZh 5 IS5 R R, XS RIKINS 5T L
fritix— i, g R S A R R, A
PR (44 R0 Cys BRARF= A1 HoS T REE K 5 5 5
BN A 2- - 3- R I e DA 4K 3R PRIV e it e
K EMNAERBA BERTTER, ERARRY,
AWK Z X - EE (A 1462.8 % 1627.4
pg/L) 5 2-FFBE-3-WRig e (HH 0.0 £ 173.5pug/L) Al
2- FHRE-3-FHARFE MR (0.0 3] 152.7 pg/L) AR
HA BEMEIHER (p<0.05) . RN 2-kEk
Tl 2-H - 3- R B ] A 2 FHRRIE 5 H,S RS A=
IR, T AT S 25 R 3R XS A Ik ) 25 v] DR X
— [ R AR i R,

24 AR Leu A48 RN IR & £ K

KA B 4 HY R v

BT ZRKLAAL,  H B AR il I B — e
BRI, BRI, RS
BRI RAE SR B — e A BAE . SR BRAE S
Pl [N ARZE 5y RAE Strecker g B AR BRI
RSP, FEXG PR IR A S BEAR ZR A NAR N Leu i3EAT
RN, BB LA 2,6 A7 BHE RIS VB W%
6. FILLIEMTIIE B, FRZ: Leu A B4 pRIIIEEE , Leu
RIS IR T X PR -3 e 7 A& 2% R eI 1S 1 A Rl R
Ak — B sEN, Jolie 2,5- — FARtEE (A
10845.3 #| 181543 ug/L) , —HFLmME: (7919 %
1739.2 ug/L) 13- 2.%£-2,5- — HIFLmEEE (M 1005.9 F
17257 pg/L) . TIASRAKIIZ 5% T Leu 1 Strecker
PfA A B 1 (p<0.05) fRIEER IMAE KR 3-
FHJE TS (M 12987.0 #1] 23902.0 ug/L) - [AINS, AHLEL
A Leu-H A RUI-FER R, Leu-fIk-KliA b i)
DRI AT 1% -2- DY TR DAy AR ) 36 s 8 Jse o2 v 1] 7
YIS B BN (p<0.05) o Xt MNH— M
fifeRe 1 Zhang S5 R FE I B 36 R AR SO MNAR R I K
B, BIAH RIS Al SR Frth R ) A e /D T I
wHI B R R,

25 %A RR SR AR RR IR R R K A4 B
Zi
B S R 288 RS PR ) B S B A
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R
7 6 HWEUKRER 2, 6 A0 7 h KB SIREMH L EYEELE R
Table 6 Quantitative data of the key aroma-active compounds present in the reaction systems 2, 6, and 7
Tt 1R 112 min : AR ML)
Leu+#g (287) AR Ak+4E (L2) A7) fk+Lewt4E (41 6)
2-FAREE 4.51 b 25943.5 105.6403
FATE 6.12 12987.04817.9° 279.1422.2 23902.042166.6
Atk 14.41 266.143.1 628.9453.4 971.4474.8
LS 15.01 543.5449.6 558.8440.3 1371.8417.2
2,5-=F fotbok 17.45 1253.7+12.2 10845.34985.6 18154.344845
2,3- = fobk 18.17 45.143.1 258.2420.8 326.3+13
2-TA-5-F Hotbi 19.31 2721467 480.6436.2 972.6494.1
= F Aotk 19.73 536.1451.6 791.9474.0 1739.2475.1
3-T 2,5 F Hhotboa 20.17 336.5480 1005.9491.7 1725.7+159.6
HREE 21.09 1500.4+16.2 2812.64233.6 5791.44202.7
2-T ek 22.47 153.445.2 52.240.7 297.2424.6
5-F BRI AR 24.79 427.1428.0 228.3489 921.8470.9
3-# k2T 16.53 23.620.6 66229 72.344.6
1-# #-2-7 BA 17.11 172.5+14.2 265.7423.2 762.3454.2

E: aR TP HMELSD AN =3); bRTAK.

F S AR i E R S R RS, TifE

oas i RIS T 5 L) 2- 2 RS £ ] B
:g 0.40 S S R I R ).
i A B 10 T 22 B 8 - b
o ons) B, TS, PRI B A R T )
% 020) A AT RS IKEREG 220 nm Uk
o157 T L
o 2. HILE TR, A A A K R N S

Asp Glu Ser His Gly Thr Arg Ala Tyr Cys Val MetPhe Ile Leu Lys
1 JRIAEGRRY . PSR R ASERAE RN AR PR R &
A=y <

Fig.1 Free amino acid content in the original hydrolysate,
thermal degradation products, and Maillard reaction products
2, ARUREEARY) ) B AR A TR
2. CRER. HEMR. TRER. RNEAR. R E
W2\ SCRIRMAE TR, FEREMR N, & B dE
U HARE R IR &2 (M 0.04 3] 0.38 mg/mL) B 1)
ThE (p<0.05) , R T IR 28 P At o] LLRE TR L i
R IR o TS EU AR g S S A AT 4 s I 2 ) 4
PRI, IESFRER AN AT LAk — 5 (it B E R
TR (S EM 2.38 2] 2.50 mg/mL). FLL, 7EA
S ISBER AT, 3 SRR RS PRI A B A R PR
(R E R T SE R A8 S R AR ER] « EHE =
Hiie, A ERPILTRAEIRERR, RYZEHE
Y-ER R ASAHSER HS 53R, &
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#r>1000 u Ik BRI 200~500 u F kB RIZ R D, ] i
500~1000u <200 u (KB I %, 32 BHFA A e
% 3 H>1000u A2 200~500 u fik B> il 500~1000 u
Je<200 u [REBLEAR o 5 BRI B IRE b, SR
SN 200~500 u B ISR, <200 u EIERRIS X
1342, 500~3000 u ik BHiE s/, 1i>3000 u Kfk
W2, XN R XS PR R 200~500 U fik B 2
Z 5 FERER N, <200 u F1>3000 u fHE2 RHE
JEUHHE T AR R AR ] A ] DASEBR R A 5Bk . A
FuAR BRI 53 SN AT TR SRS SR BRSBTS
A T R ik R S B g™,
2.6 pHE XK KRS 23 ER M %
PHIEL A R SE Rl s B3R (1 EE R bR, X384z
T2 A I R VA S ORI 2N B i BT R

SO o o R PR) A S o s 87 R 2 (RO b TRIRE R B T
WHLR, HEpHE 7 86.5 (4H2) 55.0 (4H8) KIS
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MEZR, BARRN VRS VIR ER SRR TR .
R LLEM 75, AEpHTE X A 2 Fhbt ) AR i 2AT B
IR, T RIR S R AR 2T . B
WHFREL, i B SR IR SR RE R R rh e A AR 5
B HIpHIEL, 0 SRR I AR B IR pHIE
513 Amador i I /K A T — R IR IR 1.
AT S EAE AR, RS 5 S8 e b ZE DT R 15
RAMTEVECEY), 3D TTik AR, TR R A
il 7 B pHE -

1001 0<200 u

90 - 8200~500 u

80+ 8500~1000 u
— @ 1000~3000 u
S eof =>3000 u
& s0f
,,E 40t
4 30f

20}

10k

T I A e i I e R
2 [RUREERRA . PABERR R FNSERAE R AR PRIAR S Fa
Fig.2 Peptice distributionin the original hydrolysate, thermal
degradation products, and Maillard reaction products
R 7 REUKR 2 718 hXESIREEL S EEXLER
Table 7 Results of the quantitative comparison of the key

aroma-active compounds in reaction systems 2 and 8

i G ot I (pg/L)
E]/min  pH 50 (428) pH 6.5 (42 2)
IS 14.41 -b 628.9453.4°
Ll Xer S 15.01 558.8440.3
2,5- = Fotk 17.45 2489.2+125.6 1084539856
2,3- = foibok 18.17 258.2420.8
2-THA5-F Aats 1931 32.742.6 480.6236.2
=¥ Aotk 19.73  147.94126  791.9474.0
3-TH-25 =¥ kit 2017 12464117  1005.9491.7
HREE 21.09 524344298 2812.64233.6
2-T ek vy 2247  326.5+16.9 52.240.7
5- F BRI ARES 2479  756.4465.1 228.3489
3-HHK-2-TH 16.53 66229
1-#2 3-2-7 R 17.11 265.7423.2
E: ak T T HMELSD fE(n=3);, bATARKEE.
3 it

AHIE FE ARG IR B S, R T SUL AR S
R, XSRS 53 H 8 DTk IR AL & k4T
T SRR, XS PIRKTESE hl [ R Hh 3 ZE TR
TREMERRYI, BN Sk 14744.1ng/L, ATk

— P UTERNE SR . AL TEEREAL RS, XS AT -4
A 22 v ) — LS BRIR S IOpE (MA273.43112812.6 pg/L)
I PR (M125.13386.3 pg/L) & Eth W 1
(p<0.05), 2-TF (M47.1%10.0 pg/L) « 2,3-T —fid (I
156.9%118.7 pug/L)  1-¥2%:-2-TAfH (M\373.2%265.7
no/LD I8 EHFEIC, IR~ H R k2 5] RE
feBE 7 0% Amadori=E HE 4 [ml ik KL T [l EAT o 33—
A2 RS IN I S Z AR Cy s i) [ MR R I S W, 0 1A
JIRAT DR R E it 25 Cy stk SR St RIS AL &)
Un2-F RNy | MRy . 3-FREEMENY . 3-FHRILMEYY . 3-
WEWy T | B-F BE-2-MEy FIfE . 2- LMy . 2,5-—
B Pk S Iy . 2- P P oy 2- B - 3- W A 2-FF 3
-3- PP g B 2- e B I P A2 s 17T Leu-3% PO -
s 22 R R IR A i B K T Leu- WS KRR &R i 2
1, 15 Leu FRVAS IS X A k- WA Zx e abkies ) A RO AT
TREAER o e, AR T AN REpHIE AR R BT S8,
45 R ORI pHIE XSG K 2 5 SRl s A= Rtk e 75
TREpHIE . SR A3 RIEYITUNE BdE 5, DR
WA AR JRpE, DLLeuw AR il B2 B4R, LACYs
JIRERI B AL A IS N Ik S 5 36 il SR A e A
HRYIRAEATRIEER: T AR R &5 4T
FH, R I ARA H1200~500 u T BRI T S
JSEXof £ it FA) PR A SR T B AT EE 2 Tk
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