i 152 SN TRI R R SE N AE P UA A PR 55 M

THE, B M, Rk, AR

(VLT R i 2B, VLJ5 o8 214122)

BE. ATERKR-AB-FHRIBRKRR, AN T RESNEL £5E R0 = %Rkt bR R
LR E R R A AR E (100~140 °C) A= i 18] (60~180 min) ¥ 2 ¥k | £ H 42 8 B -
Mg R AR BREA FEREAANRHEE BEAETERAE RS ZALEE RO L
#TF 120~130 CA R 120~150 min BB L ERK &, BE QT SRR R w15 BB r @it/
ERAAR REERLMERR RS A RB R 25 BB E Ao B 693w ¥ % K Tlhx D
ZRE IS, AT REBCE R AL TR, ko RS A ERAL A VA R BR AL A
hENERRFEMK kRS EFAZTET ZFGF 0, 48535 F R E<1 000 Akt
BBk iF g AR E BT, R EERR TARAEY, EAFR T AR R RoRd i 2 R
EBIE R F 0 6 B AR

KB . EBAER T RO R B RO B ] Rk 4

FESES TS 2023 XEHS:1673-1689(2022)04-0064-10  DOI:10.3969/.issn. 1673-1689.2022.04.009

Effect of Temperature and Time on Flavor Characteristics of
Corn Peptides Maillard Reaction Products

YU Jingyang, ZHOU Ye, ZHANG Xiaoming, XIA Shugin”
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Based on the system of corn peptides-xylose-cysteine, the relationship between
temperature, time and flavor profile and composition of Maillard reaction products was investigated.
Results showed that with the increase of temperature (100~140 C ) and the expansion of time
(60~180 min), the meaty flavor, roasted flavor, mouthful taste and flavor persistence of Maillard
reaction products increased continuously. But the overall acceptability increased at first and then
decreased, the score of 120~150 min was higher at 120~130 C . The increase of temperature
promoted the reaction toward degradation, and the types and contents of flavor amino acids and key
volatile flavor compounds increased with the increase of temperature and time. Based on partial least

square regression analysis, the relevant contribution components of different sensory characteristics
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were clarified. Furan, sulfur and ketone compounds were significantly positively correlated with

meaty flavor, furan compounds have a significant effect on the roasted smell, peptides with relative

molecular weight less than 1 000 had an important contribution to mouthful taste and flavor

persistence, and bad smell mainly came from sulfur-containing compounds. This study can provide

guidance for the directional preparation of Maillard reaction products of corn peptides with different

flavor characteristics.

Keywords: Maillard reaction products, reaction temperature, reaction time, flavor characteristics

B £ Tl PR R RO 9% T oK Y H
i P& TE, W] (i B i i 4 SERR SRR I AR 2
BT R Z — P, B KU RR 1 1Y
Ko 5 s T AR R 5RO R R B A
X FE T SRR B N T S AN TR AU B R A i A
SRR MO B AU A O i A B % R
AT DL o A TE B A5 2 1 R M XUk A G v
S BT AR, T EL A 2 7 A AR R M 1 SR R T
LI BSENRYiINS T e iR iU 3 SN Y =N S S 5
PEW, SR, 26 P S By 5 25 02 2%, IO Il 1y JXURG
AR AN, PRI, S B0 A 5 A2 0 BB AU 19 52 [
PSR B Tk kR A 18 M E.

HHH TR IR - R B R R R 5 AR ATy
A ) 36 o7 7 f2 I AR FR A 22 A XU 9 ] 8 v R L
s, 5 R 2 22 Ak 2 B AR (14 1) B, A AT ¥
F L 3l 2 1 R A g SRk o) A TG R | T A
o M A 2 KU A FR T G B 3 M v ELARY
R AR BP0 3, 8 1 A e U 2R A7 26 7 78 B 1y, TR > %2
JIK B G 1) XU SR 2 e 2 1 % n D A7 B T 4
KT IR-ABER R 7= 0 R AR, B T 1R R 9 2 o
Hb I RS [R] 2 5 e 58 P S W o AR Y
R HAME S 02 R BVR R [F A& 42 2R AT, 38 3 5 i
r (] 1) TR B S RRR SR (45 7 1 1 XU L
R 7 A 2 SRS S R SN R R 2 B S I T - v T
e R AT 10 °C, B EE 3 i 3~5 %5, (H
1o 7 1 S R B T R 3 T R — SV A 1 S TR F
PR LM 3 42 il 72 180 CLAF , LA 100~150 °CA Ky il
B HET, &2 E LIRE ) B R R 7R 55
P78 2 5 Ak 22 IR XU T T 64T T R A F5E  He 55
PLSEATF KON IR, 5 A BE7E 80~140 °C .pH 7.4 % 1F
TANE 2 b, AR T AN [] R AR ) SR R R 3
SE A T KR T R R E 25 AR R BRI T
A A 5 Tolk b i R A 3 A R A2 i A A Y

e B K IR PR 56 7 728 S 7 7 9y et R AR LB S 7
(SRS N1 DAE 5 S o = POl ) o8 S i B & A 38
7 9 47 e 5 DAY T IR AR I JRE A 114 S 1 7 S 5 W) )
it FE b R WLARE

VR T FORR-AWE—F P AR IR &R, %
561 S Tk JEE R [R] X6 JHG 5 7 48 B B 7 KR
PE A I 42 AR T AR 20 i o0 A | 17 8 28 R TR
N AP ELY S AR/ PR A S WA Ve D)
T PLTE R P WAL = LR S, A DG AR L Sk
T f5 /1 3fe [ 5 XoF S L 4 2 N 7 400 KU Jik 43
B R IE Z 18] AR S R AT 20 A, B A R i A% R
FEAR IR AR 5 TR 23, R AN TR AU R T R IR SE 7
TR B 7 ) 114 R ) 1) 6 B Bl

1 MR 5HE

1.1 #REF

TR AT A 2 B B R R
AR E 5 AR CEBEERR (B R . b
AR A RS w77 5 =R O O T B
S (TSGR « 25 4 A2l A B 7)™
CO~C24 1) IEAG Bt S bR HE i - Sigma U512 6 7= i
1.2 UHF5EE

DF-101S7Z A4 =0 mg I m #48 Pl 4« Bl B A
P RS AR N S810R R VA VR B 0 L .
Eppendorf 28 7 7= iy ;KDN-103F %I [ 2 & &AL . |
T 2T R AN AR A R 2 ) 77 5 TSQ AU BBk FHAY < 56 [
FEBR AR BB 2 | 77 i s Waters 1525EF 25 A0
F AT : 95 EHRFRHEA W 7= 6 ZHER 1100 23
M2 1 8l 5y Bl 35 B 225 28 Rl ™ i
1.3 #HRA*
131 £BBEEFHeH4& HRBGEEEKRE
FIRS, 25 25 7K BE U5 et 3 K0CR 109% 18 43 1R 07
W, T 58 C.pH 8 514 T kM3 000 Ulg & 4K

L& S L £ 2L 2022 FE M BE 4




RESEARCH ARTICLE

YU Jingyang,et al: Effect of Temperature and Time on Flavor Characteristics

of Corn Peptides Maillard Reaction Products

F B 3 h, K 10 min J5HGER T, 4 000 r/min
P EES L 20 min, BT WA 2 FORAKS, 4% 18—
FO AR BT K Bk AR A2 B & R L TR A A1 R A
W pH 2 7.4, TEARFENREE N K 120 min, BHTE
120 °CF S AS [R) b i), R v H) 28 0k S I, 75 31 &
KR~ AW 212 Joe 2 i 95 v 4 S 1y = e

132 £BEBREFHOREFRL  IEEPE
LR 7 ) I 0.1 % A6 3 5 5 435X 0.5% 11
9] C 7] 5 00 3 A, A i R R K R S LR TR A
i T 60 CARE AR, Bl 15 450+ & IR E
PERE DU, RPAE A BRI IR (Y AR R AR IR RRak i |
AT Z MR SR 6 A bR AT AT 40 (0~7 43), 53
{ERR RO, R 3 WO IEITHERZS 20,
133 mxtoFmEHAalE  FRE 100 mg #
i T 10 mL 2R WA A E %S, T 10 000 r/min
B0 15 min, AL 8 S SRR SR GPC 344k
PR | 38 2o bR v il 2 07 BRI H R i B AE X 43 T
i MO, 5% ST %A TSKgel 2000SWXL
(300 mmx7.8 mm), FiEHAH V(20 ):V (K ):V (=5
418 )=40:60:0.1,UV £ I J% £ 220 nm, i 0.5
mL/min, H & 30 °C,

134 #&aAsken 2 BORARFES 3 mL, =
AL (10 o/dL) T B 3 A5 )5 T T A 20 min,
L 10 000 r/min #.L> 10 min, B 400 pL b3 B ERE
Kl {633 25 0F . £63% 4 ODS Hypersil (250 mmx4.6
mmx5 pm), i 40 C;F s A A8 0.6 mmol/L
ZTREN B AHM 0.15 mmol/L BEFREN Wl 2 (&
B 1:2:2) ;i E A 1.0 mL/min!™,

1.3.5 ARk A S 24 B 3.0 g BEE T 15
mlL ST, A 2wl 1,2 500K B R D AR 7 T
(0.056 pg/mL) ,iR5) 5 %, R 75 wm CAR/
PDMS ZHCk T 50 °CF £ HL 30 min, 250 CHEMK 3
min, A EE M B4 % H N DB-WAX; 2%
A He, it i 1.8 mL/min, AN B2 FHE A0 06 AR IR
40 C, 14+ 3 min,5 C/min FFIR & 90 °C, HF L)
10 °C/min MY R T} = 230 C,44F 7 min; K0 3R
J 250 °C, i 4 Bl BB UR , L FREHE 70 eV
BRI E 200 °C, 3 TR 250 C5 kT2 & 51 H
i35 wA, KMEREE 1000 V, FHETEE msz 35~
450141,

1.3.6 # 4 4 # R Unscramber version 9.7 ¥F
15w e/ — 3 815 (PLSR) 43 #r , Hoh PLS2 I F £

AN RAR & 5 24 | AR 5 2 (8] A 6 P40 B, PLST H
T2 3 AR 0 —A R AS B ) B 2 S oA,
I SPSS 19.0 B4 7 e 25 1 #r

D ZEBRELR

2.1 AN[EBE A E T 5 R 18 KR 4 XK 45 1
MER

JECE P A 2 AU A3 BT v g LS H LR
Tk o SRR PP X 56 S 4 S Ny 7 ) AU R 1
A543 B, AT LAKE A A JRUBR 25 48 B 1) 25 S fik o
L1 0 W o AN [ 52 3 88 RIS i) T S P78 Iz i 7= )
PERE PR 5 R W 1 Fon o i A A R s [ 2ok 2
23 PN TE A AR AR R 2308 S i A
AR 100,110 CLL & 60 min 25148 F 7= 42 1 53
PR R UE T, B 50Kk DLAR LAl 4S5 0 43 2 R
o, R EUEAR AT 2 M 2 o B S IR O
BT ] A A, 3 K R 56 7 A8 5 g 7= ) ) TR A R
Pt JEE R FESL M R OR B ORI G a , X0R ROR IF
22 A ) Jo 5 B — B 5 B ) 2 I AR R, S R
TR B — 2 i A BB IR R 1 KR RS I3, A3 D5 3
W, 36 hr 7 2 0 ik F R B B AL S, A wE My
FRIGE W 21 Ak 45 0 %68 TR i A 14 JF i L A 22 T R,
TRt JEE A 2 i R i 1 e JEE ORI 5 i R, 5 RO Y
APERA G, YR IR E) 120 °C, B GE K
120 min K DL B, SERLAE N 7 40 1 R 7 I R
JE IR T i iR A IR D) A R T P M R PO g T 45 XL
MR 0T, 32 B R e AR 2 AR ORE A S B B KAk A
W %) 56 it S I T T IS R e v B s B T
R o S BRI AR 7 A TR R T 140
CE AL 150 min Y €57 78 58 72 ) 1F 2 1
FRZUAR SR ZmW, FEREREZHREE, 4
WFGE &I, H4 B B 0T 36 o 4 s N 7= W S 40~
60 min B JRUBR S5 g, B[R] 3 4 25 7 A= BH I 0% 40 ok Al
T SLRUCT ) PR] Ik B8 ) 52 1 B2 RS [ % K
JOR S 7 A 2 I 7 ) 1 R R AR R OGBS CE TR AN
iR EoR, T 120 CHLEE T O 120 min 7] LU 45
DU 1 1R 19 6 K IR SE 78 B g = )
22 EffERNEEGHENSFREHFHTH

JECE PP Bk AR A B S H R B (H T R
T i UK 1AL 22 AR T, 45 6 4 F I BOR — &1 43
BT, 74 B 5 o A B UK R AT AT A AT, R A

&3 JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 4 2022



T E RS R AR KK £ 5 ) Rk A ) Y

SR

b
Ay

e 100 C
mep= 110)C
120 C
cew= 130 C
-~ 140 C

[AESUS

AT

SRR

() U BE X S R S 7 W T R PR

. » - 60 min

BAEEZME <e- 90 min
7 —=— 120 min
~=&= 150 min
==&~ 180 min

BEAUS

.........

[PIEAVR

STk
(b)) HeTF) X S8 A28 S 7 7= P T e P 5

1 GRE S8 X 3 H 18 R Y B E SR R0

Fig. 1 Effect of temperature and time on the sensory characteristics of Maillard reaction products
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Table 1
temperature and time
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Changes of relative molecular weight distribution of Maillard reaction products under different reaction
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Fig. 2 Effect of temperature and time on the composition and mass concentration of free amino acids

24 RS R iE) X 5K S 4E A 1 KUK B 4 B % i
FERANEAL G W0 ALV = ) A R R
LR oY, phe s FERE AR R B B, 5 A B A KU
FrtE e R . R SPME-GC-MS Xt 2% $ii 18 )2
JSL P HEAT 23 BT, IS AN Ta) T A Il B AR [ ) JH 4%
Je A R 23 B R o R A T 3 BT, AR SRR AR i
e OGS K M R B 2E AT 11, i3k 2 o,
i3 P A B, AN TR S BT B, G
SHARE A M B3 B P 6 K o i o RO A ], e
SRR B S W B o 28 e TR 0 I i R Y T
o S I B 3 o TR R ) B T A A T R
14 ~F DR R R R L 0 4 I e R S TR B e
—BEE R RS W RGP, HAT A AR X
WR B WE WY WEME K BRI AL AW, oh B A
P22 11 S A7 78 S IO v ) A S5z 1o A e, I o 7 s o

OYBURIBING 22 | QI ) 1 3 SEmE My 3-mEwy
5 H 32— mE My F R A 2, 5—mE Wy — F I 25 AU T
T B A B 120 °C R A Bt A A B, PR 0 s i R o A%
1) T K K S P48 2 B = W, LA B8 Y A
MR M2 AL S W E R LA RO A R
TSR AR, TEMREE 5 T 120 “CHY &0 fs 5
Wy PRI B Y 2 F RO R R 1R g | B T
(Tt I TG 2, PRI b A 2 oh A TR 22
IK A A AL — Z B2 BRIE B 12, 5 i Ik e 2
A B I WA B ARAE , R S Ak 2L &
VO 2 AR U () R B BTk, SR %KY
JEAE 120 °C K Lk 1 il £ (4 55 Hr £ 52 13 7= 4 Hh A 4
I H AR R B TR A T T G, R ARG
Wy 3 BEORE R Ak B B R 1 R A G 3 1
J 2 ) o A S AT R R D) b R R

I JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 4 2022



F#%iE 5. BEL N R Rk E BT Rk %

F2 REEES B X ERE R R PR 2 4E & 1 XURR A 4 B9 S0

Table 2 Effect of reaction temperature and time on the key volatile flavor compounds of Maillard reaction products
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