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Abstract: To investigate the formation of warmed-over flavor (WOF) in surimi gels and how the odorants changed during a
two-step water-bath heating process and water-bath reheating process, surimi gels were prepared with a set of temperatures (heated at
85 °C, 90 °C, and 100 ‘C for 30 min) or lengths of time (heated at 90 “C for 5 min, 10 min, 15 min, 20 min, 25 min, 35 min, 40 min, and
45 min) for the two-step water-bath heating process after a pre-incubation at 40 ‘C for 60 min. Meanwhile, the surimi gels, which were
prepared by heating them at 40 ‘C for 60 min and 90 °C for 30 min, were reheated at a series of temperatures (60 ‘C, 70 C, 80 'C, 90 C,
and 100 °C for 30 min) or for a series of durations (2.5 min, 5.0 min, 7.5 min, 10 min, and 15 min at 90 ‘C). Thereafter, sensory
evaluation, electronic nose sensing, and gas chromatography mass spectrometry (GC-MS) were conducted to analyze the odor properties
of samples before and after the heating strategy. In total, 74 volatile components were successfully identified via GC-MS in surimi gels
made using different water-bath heating methods, including 15 aldehydes, six ketones, 15 alcohols, ten esters, four phenols, two acids,
seven hydrocarbons, and 15 other compounds. According to the odor activity values (OAVs) and sensory evaluation, the key odorant
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compounds that could affect the warmed-over flavor in surimi gels were hexanal, nonanal, octanal, 1-octen-3-ol, heptanal, (E)-2-nonenal,
(E,Z)-2,6-nonadienal, (E)-6,10-dimethyl-5,9-undecadien-2-one, (E)-2-octen-1-ol, acetophenone, and styrene. Additionally, the
warmed-over flavor presented "rancid-like" and "stale-like" odors. Additionally, the steps to generate the warmed-over flavor included
pre-incubation at 40 ‘C for 60 min and heating at 90 ‘C for 30 min, followed by a reheating process at 80 °‘C for 30 min. With the
increase in temperature, the WOF became more intense. This study provides some theoretical references for controlling the formation of
warmed-over flavor in the manufacture of surimi products.
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compounds

1 JBE 1) i AT AR B £ BE BN VR R BE R BT RE L
A8 2 B IBA B 1) RS ) — RS AR I K7 £ i, i DL
TRK A BE S VAN PR AR IR a5 B R L FEK PR
e, (HBEE BT SR, faBE ) 0 T R v
i IS TR G IR 2 7 A A R S BRI SR > R F
AR AR R, BIFR 2 A 2k (WOF)
[2]

WOF G418 28 &, 2w =gl A
Tt BE I S SR T 109K BRIk, R EE I
HANIRIE T+ 2. AT, EAMEE o iR
] i B AR G e WOF TR S0 IR 2 A4 il
T FE T KEREFS, WY WOF Rk 4 &
AU A, G KRR 12 I . O, PR
M. FRE. TR, (EE)-2,4-2 IRl 1-FM5-3-1F.
2- PR BE R S IR 5T SE AL B A =4, AR TR i AR A
i SRR AL R A D, RERE NS S
FEl G VR TR R ) ot 2 00 B T R T 9, 0 ARt IR
Fi TR R BER S WOF JERUAE O, 0T~ BE il i
WOF RURTER. B PR FFAT WOF 5l i 7 b,
P RN,

R, BEVMI4S S5 H T & (electronic nose,
END . T 7 [ AH ok A5 H-0AH €038 - 5 35 356 A R

( Head-space

solid-phase  microextraction-gas

chromatography mass spectrometry , HS-SPME-GC-
MS) s R 4 T E DA 1) it DRUR A R T B TR
PRI T AR &8 B (57 SRR MmN
WR 72 5, AHICED N RAFAE B4 AR AL BRI 22 57
DRGSR B B A A AT I L AR E PR 22 . R AR )
R4 (T8 MBI E PR 5 (AL R,
ER AL AR B SRAT 1 7 A P BRI S A 5 A Bl
el AL B TR 22 R REBEAT IR, TR SRR &
BEAT 0T S VP, BENEE G A B 1 G, LR
PEANRSSE PRI o B B 45 5 SRR DAY AT 4 T 2000 4
SE A FFIRE i 1) U 22 52131, HS-SPME-GC-MS 43 #ff
RO R RAE HLZ B ST, REARAB R MR RAE

266

B BRI, T R T KUk A R
7310 Ko SR Rl g s U TR AR . SR
JE{H Codor activity value, OAV) & XKYIF K E 5
HBEMEIIEAE, 456 GC-MS ] FRPE &AL A Pxt
FE i AR UK ) DT R, 45 & 30 20 #r (principal
component analysis, PCA) T LU & 44 KR Bkt
ANTIRE F TR o5 R

AR SIEH 1 PRA VR £ 18 BE R JEURL, i AN R A
75 AL 1) BERE R N SEIR T B, LT 5 R
s T A AR IS5 (HS-SPME-GC-MS)
ARSI T B, A 45 A SRS PEAE Codor activity
value, OAV) Ml Fpi7r 70 #r (principal component
analysis, PCA) fiffi g i WL £ JBE i) o 75 8 e sl 28 Je 52
Pk A I A AR I S SR A R R T R )
Fh, It HARBAN[F) 5 07 200 8 BE ] 0 WOF X
IRV PR AR AE 7 o T 3 R ™= i it DR, DA
g JEE ] it WOF JRUBR TR ol S 478 ) SR S ik 21
WA -

1 RS

L1 APk 5 3A

IV R £ BE , R T S K B B A IR
o
T, TN 1,2- &R e, W H

Sigma A ] .
1.2 KB E

AUY220 T3t RoF, HAEEEA A HH-4
R R AEE K B, EEEBEFRAF; Avant
J-26XP B VR E LML, 25 D152 B R BR A A 5
Hi,f- £ Fox 4000, £[E Alpha M.O.S A#]; 50/30 um
DVB/CAR on PDMS FaN[FAHMAER L, bifg 22k sk
SRR HRAF]; Agilent 7890A/5975C St
IR (GC-MS), EEZHBAF .



ence and Technology 2020, Vol.36, No.8

MR EmRBHY Modern Food Sci
1.3 REF =
1.3.1 &BERRE AR EF %

BV VR A0 BE R K R 3 ho FH 207K A0S0 7K 43
S, EEN=, MERTTK>ESESE 80%. K
K o B BEREAT A e, Hh 3% 1 min, #hT
3 min, FrEEEERARLTSRNMES, REHF
FEWANLE N, 33 N D R BE B T 40 °C
ABIAEE A 1 h, T AFERNEEE (85,90, 100 C)

*1 FR2EARERIZ

KGR AN A (5. 10 154 20, 25, 30, 35,
40 45 min) B UM, SERCZ S TR IR
WA, RE—ARES: BaBERET 40 CKIBIR
FEdin# 1 h, F 90 CABFREEH IN#A 30 min, 4 C
A (120, TAREE (60, 70, 80+ 90.
100 °C) KBIABHAFIRSE] (2.5, 5. 7.5 10, 15,
30 min) E#, FRTER T T K AR A A,
N A RE
i BRI B G B S5 E
BB (B2R) 2%

Table 1 Parameters of two-step water-bath heating (the second stage) for different surimi gels

SR A S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
KGR E)C / 8 90 100 90 90 90 90 90 90 90 90
KBBF A /min / 30 30 30 5 10 15 20 25 35 40 45
i BEREI K SIS HIN T
*2 TRIZFEERFRIVIKBEERSH
Table 2 Parameters of water-bath reheating for different surimi gels
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Table 3 Sensory evalu

ation criteria of surimi gels
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Table 4 Sensory evaluation results of primary reheating samples

e s, BEIRA ek Ak HARRE 5L
S1 0.00£0.00° (A A&AE)  0.00£0.00° (R ARA)  0.00+0.00° (FAA) 1.25+0.255  0.38+0.082
S2 6.92+0.84° 6.67+0.99° 6.25+0.69™ 7.17£0.62%  6.74+0.38"
S3 8.58+0.73" 8.67+0.75° 8.00:£1.04° 8.17+0.75%  8.30+0.40°
S4 7.50+0.41° 7.67+0.55% 6.50+0.71% 6.42+0.45%  6.91+£0.28"
S5 1.42+0.349 1.42+0.19¢ 0.00+0.00° (A A&%)  2.00+0.00%  1.17+0.07°
S6 2.25+0.38¢ 1.92+0.53¢ 0.00£0.00° GRA&AA)  2.25+0.63%  1.51£0.31°
S7 2.5+1.15¢ 3.33£1.62° 3.75+1.44° 2.60+£0.86"  3.07+1.04°
S8 5.42+0.34° 6.58+1.02° 6.92+0.67"° 5.92+1.24% 6.25+0.37°¢
S9 6.58+0.73" 6.83£1.31° 7.17+1.52% 7.42+0.79®  7.06+0.76"
S10 7.17£1.49° 7.17£1.40° 6.33+1.46" 5.25+0.48% 6.34+0.81"¢
S1l1 7.00+1.38° 6.83+1.03° 5.92+1.06™ 5.08+1.37%  6.07+0.89%
S12 6.92+0.67° 7.33+1.90° 5.50+1.61° 4.42+1.54°  5.83+0.90°
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E FRARE ABEARIT R GHEREA 0, FI ERFERRIRELER LA LTFESL (p<0.05) .
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Table 5 Sensory evaluation results of secondary reheating samples

e ShA, BEIRE ek Ak AR
Sa 8.58+0.53% 8.75+0.48% 8.00+0.29° 8.08+0.19° 8.29+0.20°
Sb 8.75+0.38% 8.83£0.37% 6.17+0.62° 6.25+0.56™ 7.24+0.42°
Sc 9.25+0.25° 9.00+0.29° 5.83+0.99° 6.25+1.03" 7.28+0.63°
Sd 8.50:£0.50" 8.42+0.45%° 5.50+0.58° 4.67+£0.69% 6.43+0.44%
Se 8.33+0.37" 8.17+0.37% 5.42+0.79° 4.08+0.98° 6.15+0.50°
Sf 8.00+0.76° 8.00+0.76° 5.4240.79° 3.42+1.13° 5.85+0.65¢
Sg 8.75+0.38% 8.75+0.25% 5.58+0.98" 7.17+0.85% 7.33£0.27°
Sh 8.75+0.38% 8.58+0.45% 5.17+1.34° 6.75+0.69" 7.04+0.56"
Si 8.58+0.34% 8.75+0.38% 5.75+0.75" 5.75+0.69% 6.92+0.42%
Sj 8.58+0.45% 8.58+0.34° 5.50+0.71° 4.58+1.02% 6.46+0.52%
Sk 8.33+0.55" 8.33+0.80%° 5.42+0.61° 4.17+1.37° 6.21+0.58¢

E: R ERFHRRIRELEFBA % FEXL (p<0.05) .
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Fig.1 Sensory evaluation of odor characteristics of samples
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Fig.2 Radars chats of samples prepared with different
two-step water-bath heating methods
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Table 6 GC-MS analytical results of volatile compounds in surimi gels prepared with different two-step water-bath heating methods

YR EZ/(nglkg)
%k A5 Rg4e4 =54 — KB KB KB KB KB KB KB KB KB KB KB
(85+2) °C (9042) ‘C (10042) ‘C (5+1) min (10+1) min (151) min (20£1) min (25+1) min (35+1) min (40+1) min (451) min
1 1159 1- % M5 -3-B% 6.67 17.98 4.86 nd 11 19.72 29.39 10.5 4.12 4.32 4.14 431
2 1450 1-3F M5 -3-B% 137.34 282.73 306.45 387.06 214.09 211.1 198.03 268.51 321.17 500.47 722.61 722.18
3 1557 1-F B 43 13.27 25.26 30.98 6.63 10.45 15.13 18.47 19.55 30.26 30.02 32.12
o 4 1614 (B)-2-F M-1-B2 2031  44.54 66.96 167.26 32.15 45.55 48.5 48.19 53.56 77.52 137.5 165.31
5 1638 - 4L 4.69 7.98 11.98 12.43 9.35 10.72 11.19 10.3 12.34 10.38 13.94 15.39
6 1906 RUEE 1.08 nd nd nd nd nd nd nd nd nd nd nd
7 1966 -+ =tz 8z 2.62 nd 16.32 15.31 9.31 8.95 10.25 nd 15.52 17.87 nd 23.25
8 2121 2-FRAHK-TE 80.66  85.67 139.99 136.23 101.83 150.16 169.59 155.31 164.41 179.76 149.63 168.25
1 1083 (WS 2.44 3.94 9.84 22.83 6.41 7.03 7.83 8.44 10.76 14.08 22.89 24.22
2 1289 FEr nd 2.21 11.98 16.52 7.86 6.25 4.65 6.91 6.24 13.2 16.82 17.56
Bk 3 1391 ES 5.96 19.06 26.9 36.25 10.49 17.27 17.82 22.66 24.27 28.87 36.46 36.91
4 1520 E S 31.14 3248 92.47 33.98 33.14 40.91 85.39 89.43 85.27 91.16 97.2 98.43
5 1705 3-TH-RFPEE 2.52 10.91 12.31 20.02 8.59 12.09 12.96 12.15 12.94 16.78 15.07 18.79
1 1196 1- & Y -3-BR 0.68 nd nd nd nd nd nd nd nd nd nd nd
LEES 2 1570 (E, E)-3,5-F—J-2-BR 17.71 23.6 44.72 42.18 25.29 27.18 37.73 45.07 44.08 44.2 45.6 47.32
3 1647 EN 4.53 10.79 195.75 9.59 5.42 7.7 14.2 63.77 113.43 319.64 74.82 423
1 1008 WK A R T B nd nd 157.13 nd nd nd nd nd 130.44 89.93 65.67 nd
o 2 1306 IERBR Tt A B 18.38 11.16 8.9 7.94 17.26 18.53 20.42 15.9 8.03 7.04 6.6 5.34
3 1632 T R B 12 20.97 30.98 33.48 nd 14.87 24.04 28.2 28.28 30.22 41.75 45.56
4 1817 LB % AR ES 5.85 13.08 28.21 nd 6.42 nd nd nd 21.3 29.47 28.57 nd
. 1 2000 Ry 4.15 8.49 14.92 19.41 9.03 9.2 10.34 10.46 13.8 20.61 18.22 25.67
2 2318 2,4- =3 T KRBy nd 16.64 37.34 33.33 7.18 16.81 29.5 32.59 37.84 44.63 44.73 43.77
54 1 2171 i3 nd 3.69 13.01 15.37 3.8 nd 9.8 8.01 8.55 16.92 17.67 16.05
> 2 2498 + =& nd nd 13.25 14.55 nd nd 12.39 12.75 13.59 14.14 15.8 16.03
1 1325 o-FE R 5.08 10.71 359 37.58 8.05 15.55 18.63 21.78 23.89 38.67 4231 46.17
Do 2 1590 3,55- =9k 2-Th 68.08 166.73 179.04 239.22 95.55 105.19 161.72 168.54 162.77 191.85 221.73 226.13
3 1817 [EE] 1.49 13.08 19.16 nd 5.34 nd 11.97 13.75 14.98 18.37 19.8 19.9
TR
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IR 1 1700 +-ik 0.96 28.09 113.18 124.06 23.59 62.84 61.63 49.13 50.13 125.19 121.36 101.41
1 1129 XK nd nd 10.77 nd nd nd nd nd 6.55 nd nd nd
2 1165 W B B B nd 11.21 33.02 32.46 13.77 17.19 17.56 22.53 29.95 38.6 40.78 47.77
3 1180 (1-F R TH)-K 3.53 13.42 31.49 3.47 17.67 nd 54.25 117.82 104.73 28.93 22.7 18.05
4 1573 [(FAEABL)FLA]-R 349 54.66 104.28 nd 62.97 124.72 106.14 117.82 109.85 124.48 132.15 132.67
5 1587 1,1,3,3-v9 ¥ 3 fk nd nd 13.17 nd nd nd nd nd nd nd nd nd

i 6 1730 ¥R KA nd 33.43 32.08 134.31 nd nd nd 12.67 28.47 33.29 144.12 162.42
7 1746 =N 3.61 12.49 5.62 7.28 5.03 4.18 6.51 5.58 5.29 6.54 5.74 11.35
8 1757 N, N-=TAFBtK& 2.34 12.36 16.89 18.14 14.32 14.76 16.45 12.99 16.36 23.19 25.34 28.73
9 1858 2-FH-A 3.61 6.06 9.41 9.69 5.03 6.35 6.51 5.58 6.45 9.43 11.49 11.35
10 1955 1,2-3R 3t fpeiked 1.05 4.4 12.97 11.34 6.6 11.93 14.23 13.15 14.45 16.32 16.44 18.78
11 2167 T A BLAZ 93.4 108.13 356.97 362.52 102.33 166.66 232.85 251.93 295.2 366 366.19 389.21
12 2445 KliEY nd 6.41 20.34 20.3 7.77 9.27 10.59 11.93 15.81 21.74 23.86 26.64

E: “nd”E T A,

F 7 FEIKAEHRFH ARG BRERE A M REKA 5 GC-MS ELER
Table 7 GC-MS analytical results of volatile compounds in surimi gels treated with different water-bath reheating methods

R 2% /(ug/kg)
aE 5 REH/EK U5 . K K KB KB K R K K K% K%
(60+2) °C (70+2) °C (80+2) °C (90+2) C (1002) ‘C (2.5+0.5) min (5+0.5) min (7.5+0.5) min (10+0.5) min (150.5) min
1 1450 1-3F i -3-B% 297.98 250.22 26227 298.37 361.14 348.71 298.72 302.71 294.06 3354 360.21
2 1491 1 106.42  32.80 45.34 63.51 56.16 77.85 99.61 56.29 61.18 54.56 49.29
3 1547 S AERR nd 15498 109.89  73.88 143.32  506.20 nd 42.54 117.18 16.34 366.65
4 1614 (B)-2-3 Hi-1-B% 49.72  76.05 126.57 149.57 154.16 180.45 84.66 92.29 100.37 103.55 108.39
5 1652 2,4-—F K3 Bz 16.59 17.53 17.94 21.45 26.8 24.84 18.31 18.80 19.13 24.7 26.07
S 6 1660 1-+8% 14.14 nd nd 37.85 21.72 32.78 20.02 nd 25.57 24.98 nd
7 1662 2,7-F —f-1-B% 269.82  207.99 nd nd 372.95 383.56 283.54 297.66 312.64 352.85 357.66
8 1689 L-o- 76 o0 8% nd 51.44 42.4 40.65 50.16 200.84 13.42 19.27 26.02 343 42.12
9 1711 A F B 15.67 51.94 187.33 nd 27.86 147.13 nd 14.78 15.22 nd 5.62
10 1906 NTEE 5.24 5.24 13.80 18.23 nd 94.36 nd nd 5.4 nd nd
11 2121 2- KA CEE 13.19 16.74 11.18 16.79 nd 12.03 nd nd nd nd nd

TR
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1 1083 B nd 15.27 28.91 31.67 37.34 39.63 12.07 14.67 17.98 24.89 34.33
2 1184 33 nd 20.67 71.43 72.98 75.06 82.62 nd 13.01 13.97 55.16 65.87
3 1190 B9 4Bt 46.91 nd 55.99 nd nd nd nd 8.52 16.19 15.48 nd
4 1240 (Z)-4- 2 M B 8.09 9.55 12.14 13.39 7.61 19.53 9.58 8.66 7.07 9.71 10.92
5 1289 FEk nd 26.02 41.36 46.48 49.94 63.08 10.14 31.14 34.14 38.67 37.17
6 1391 S 27.94  30.81 30.44 35.77 37.10 37.84 33.33 32.10 35.44 37.18 35.84
% 7 1498 KB 7.25 9.90 13.98 14.85 19.03 21.20 13.35 15.25 15.87 17.28 17.05
> 8 1514 (E,Z)-2,6-F —fin & 17.00  16.39 16.87 16.68 20.26 20.21 18.27 18.43 18.96 18.59 20.04
9 1520 R B 19427 96.18 117.11 1385 102.38  173.94 99.33 93.17 95.5 105.78 92.63
10 1534 (B)-2-: ¥l nd nd 12.66 23.97 68.69 70.74 nd 30.72 47.65 58.52 50.4
11 1721 4-TH-RH B 37.31  34.65 44.61 48.8 35.12 69.49 nd nd 33.63 34.30 36.1
12 1790 34-ZF KT R nd nd nd 24.56 62.05 65.93 nd 8.99 8.87 11.26 15.28
13 2011 4-F R R T B 8.61 8.96 7.50 7.68 nd 39.44 6.61 5.25 3.45 nd nd
14 2089 LS nd 27.94 31.77 140.4 22.73 278.7 nd nd 46.54 nd 101.05
1 1302 3,6-— % Hkh-2,5- 36.20  37.87 nd nd 46.06 13.50 39.50 32.16 43.74 34.69 43.82
2 1338 6-F A -5- & M -2-B 53.07 59.47 63.84 68.07 74.55 94.57 63.9 67.58 74.87 82.83 52.45
BiR & 3 1570 (B, B)-3,5-3F —}-2-BR 4421 7841 133.1  140.12 155.14  166.58 nd 65.01 84.98 70.92 92.80
4 1647 Ea 61.93  44.68 32.82 31.87 nd 29.08 38.63 20.79 22.05 25.18 18.53
5 1841 (E)- 6,10 =¥ J-59-+—8k —H-2-81  5.31 6.86 11.22 16.41 27.84 46.66 8.82 6.46 10.41 21.47 27.27
1 1628 ARTHAIRT A TERES 1 79.34  8.03 5.70 nd 16.6 nd 41.46 nd 36.58 19.36 13.13
2 1670 o-F A F AR T B nd 37.56 27 23.89 nd nd nd 7.81 44.8 nd 109.2
- 3 1717 TR T B8 nd 54.41 15.91 19.56 nd nd nd 13.06 21.00 28.46 63.10
4 1765 KA ER F B 14.16 nd nd 8.24 nd 6.44 nd nd 4.07 nd nd
5 1767 o, o-=F KB LE B 50.65 nd 13.36 79.21 nd nd 44.89 31.25 19.14 nd 18.64
6 1802 FTER-3-#K-224-Z FHORBE  311.78  29.17 23.18 20.73 nd 64.88 nd nd 3.95 nd nd
1 2000 EX 33.96  20.14 16.42 14.49 16.02 15.59 19.07 12.66 12.62 19.11 13.87
ok 2 2080 st § By 13.54  10.55 10.74 11.02 11.33 15.04 11.77 8.35 8.69 12.19 9.80
3 2169 T T4 74.11  76.36 82.71 81.11 78.67 95.08 78.4 73.48 76.08 79.55 88.60
4 2318 24- =T A KBy nd nd nd 109.53  106.27  460.74 89.1 33.34 55.25 103.87 66.84
Bk 1 2171 8 7.49 17.30 nd 16.61 nd nd nd nd nd nd nd
2 2498 + =8 nd 13.48 nd nd nd nd nd 28.08 nd nd nd
TR
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oz 1 1250 D-A74 4 nd 94.41 10293 12327  86.82 609.78 nd nd 66.33 70.47 85.61
- 2 1261 T 2839.22 1482.98 997.1 913.58 314.9 392.39 1128.95 886.07 733.35 704.73 366.22

. 1 1400 + Wkt 109.62  64.10 60.17 66.09 25.68 63.85 72.08 nd 129.05 74.63 34.94
s 2 1700 +-k 103.6  75.35 80.49 84.13 42.04 103.27 45.80 25.11 42.67 47.88 48.72

1 1089 LB nd nd nd nd nd nd nd 6.09 nd nd nd
2 1129 K 318.44 196.82 150.71 93.38 57.46 62.90 118.8 63.27 31.63 40.50 48.54
3 1140 = F K 435.28 430.58 384.26 254.77 132.89 78.38 126.37 58.28 69.65 71.52 67.88
4 1730 HRA RN 304.15 16690 222.66 227.15 789.18 nd 96.29 28.4 nd 35.32 nd

Hqt 5 1746 A 89.29  60.92 64.38 64.79 65.18 87.22 88.03 91.16 91.21 85.11 86.85
6 1757 N, N-=TA¥BuAk 61.96 133.29 nd 116.69 nd 26.90 43.80 24.08 25.14 nd 30.79

7 1858 2-F kA 16.44  26.51 38.98 29.74 25.65 18.44 19.90 11.09 16.69 22.90 11.43

8 1958 F R 84.99  78.26 88.27 89.25 94.62 74.60 48.50 37.48 40.26 57.53 53.41

9 2167 A BEE 76.90  65.01 65.25 55.54 76.08 44.90 42.30 53.35 64.39 91.82 62.01

E: nd? R T AEE.
7 8 TRIZE KA AT A & & BEEEARIE & M KUK 4 R 0AV
Table 8 OAV of volatile compounds in surimi gels prepared with different two-step water-bath heating methods
‘ OAV f#

EHHANR PR g™, 2 s3 S4 S5 S6 s7 S8 s9 510 s11 s12
(WS FHEok, EpEek 4.5 0.50 0.90 2.20 5.10 1.40 1.60 1.70 1.90 2.40 3.10 5.10 5.40

1- R Mi-3-B% Fi#kok 4 1.70 4.50 1.20 0.00 2.80 4.90 7.30 2.60 1.00 1.10 1.00 1.10
A AR / 85 0.00 0.20 0.40 0.00 0.20 0.00 0.60 1.40 1.20 0.30 0.30 0.20
FEr Wik, Fkek, MAGA 0.8 0.00 2.80 15.00 20.70 9.80 7.80 5.80 8.60 7.80 16.50 21.00 22.00
ES mhgek, FHER, HAE% 1 6.00 19.10 26.90 36.30 10.50 17.30 17.80 22.70 24.30 28.90 36.50 36.90
1-FM-3-B8 Lok, Bk, &% 100 1.40 2.80 3.10 3.90 2.10 2.10 2.00 2.70 3.20 5.00 7.20 7.20
(E) -2-3F Hs-1-B% A8 ek BRIKR 20 1.00 2.20 3.30 8.40 1.60 2.30 2.40 2.40 2.70 3.90 6.90 8.30
K LA A=k, BRek 65 0.10 0.20 3.00 0.10 0.10 0.10 0.20 1.00 1.70 4.90 1.20 0.70
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Table 9 OAV of volatile compounds in surimi gels treated with different water-bath reheating times

EARRAYR Arkdnid 1A/ (ng/kg) OAV fA : -
Sb Sc Sd Se St Sg Sh Si Sj Sk
S FHek, HENEok 4.5 0.00 3.40 6.40 7.00 8.30 8.80 2.70 3.30 4.00 5.50 7.60
)33 B 2ok 2.8 0.00 9.30 1480 1660  17.80  22.50 3.60 11.10 1220  13.80 13.30
FEr FHEA&, g, Bk 0.8 0.00 3250 5170 5810 6240 7890 1270 3890 42770 4830  46.50
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