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/NI 8
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HIRIRFNMA R A F; CR-400(0 % 5 211,
H AAKONICA MINOLTAZA 7] ; TA-XT PLUSJH A4
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PEN3{H # 0 1 5, 78 [E AIRSENSEA A  [E 4
THZE UK . 50/30 umDVB/CAR/PDMS#E HL 3k |
20 mLT 2 8 AR, 38 SUPELCOA A ;
7890/597 55 AH (4.1 - BT i (GC-MS) B AL, SE [
AGILENT/ ] ; DF-101S4E #2468 I8 in #4 g 14
PEER, MR TR A BR A .

13 #HFmiERN

PR iE v T i b st — Ak . L &
I — 3 Ve T3 - U1 i - I BRI il 12 h—40
CHRTFHE3 h—180 C &1 FARFBE (0, 1.
2. 3. 4min)EHl, &H.

14 BENE

SR F AR 25 AU AS T[] 45 il Bsf 1] g V0 T A R
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FE AT RE 3K, IC RN A AL ML | 214
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fHa*, BEHE{EHb*,
1.5 BR#NE

L O N i T T P I < 1 5 1| %)
(2£0.1)cmx(2+0.1)emx>(1+0.1)em Al B, R H i
F BT AL L ERIE R 3 P/0.5 s, X AR & R4 T 21K &
45 I b 2 T ) A RS S 3 . 0 A A A A 4 A
(hardness). ¥ (springiness). Zh B ¥
(cohesiveness). M #& P (gumminess) . R G &
(chewiness) fil [0] & 4: (resilience), % 4~FF i i34
AT, BCOPHIE,

TPAE S 4L : MY 3 (pre-test speed)
1.00 mm/s, 353 E (test speed) 1.00 mm/s, {3k
J& M (post-test speed) 1.00 mm/s; i 45 JE A8
15 N 30%, BN T (trigger force) 5.0 g; 20K He 45 i
(] [R] B Ay 5 s 5 5090 14 >R 4R 38 %2 241 200.00 pps.

L6 ETFEEN

YHE TG R LS [] 45 o1 ) (0] Fr) 8 1 0 TR 3400
$#32.0 g 725 mLAEY B b, L H] O i s 3 1
GIR)EE T4 CUkFH05h, HT 7N,
AT B N5, R AR & [
WinMuster 4 % A [/ 5 il B 0] 59 v0 T 10 5 4%
& E SR BE AT 32 43 43 B (principal component
analysis, PCA). HLF & W E]150 s; TSR
25 C; W E300 mL/min; #F A i &
300 mL/min, PEN3#fH £ 2 o1+ 5 A4 B2 M Gk
AR 1,

1.7 GC-MS #&;m

AR AR B . VR AR IR 2 e Y 1R 3.0 g F
20 mLIEZS i, FVE A 6 mLAE FINaCIEs i M
Wi+, FARMNM OB EE, T65 CH
e pE g MO 515 min, HE BT W
DVB/CAR/PDMS 50/30 pm# B3k (270 C I 1k
60 min) T 25 W K30 minJ& , B A5 HUCk 6 A GC-
MSHERERS H, AR 24 5 AT S min, #E A GC-
MSJ3 & 517

M TS & VE-5SMSE 4 F: (30 mx
0.25 mm, 0.25 pm); HEAE R H250 C, A7
WA A VERE; A NHe(99.999%), Wik
1.0 mL/min; F2/7 FHl: HERIGGIRE40 C, fREE
4 min, A3 C/minf+FE100 °C, FLLS C/minft £
240 °C, P+F5 min,

JRE A ok — i B LR R 280 °C
BRI 230 °C, PUZATFREL150 °C; B4k
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#F 1 PEN3 BUEHNEFEEARBHEREREA

Tab.1 Properties of sensor on PEN3 electronic nose

% PEREfIE %] {E/(mL/m?)

sensor properties of sensor threshold
R(1) X 5 ST R C7Hg, 10
R(@2) RIBPER, MNEEEW R NO,, 1
R(3) EK, 57 A O R CeHe, 10
R(4) EEONE A G H,, 100
R(5) Beke, 7Ry C3Hg, 1
R(6) X PR e R A CH,, 100
R(7) X TR AL R A5 HsS, 1
R(8) X LB R €O, 100
R(9) FERIT WA R HsS, 1

e 20T R TH U AR AL RS B8 A0 B4 R 1 AU ) R AR
W

Notes: after chemical formula, the digitals mean that sensors can detect
the minimum concentration of volatile odors

FUNEL; HFRERT0 eV iR fIiEREI30~550 u,
1.8 HIEAIE

& 2B EIES>HT R Excel 200351
Orign 8.6 1T 84l G it o Hr SRR, R
SPSS 19.0%K {4 % £ 4l #1777 22 o0t X5 2 8
H % (Duncan's multiple-range test), 4 AbHH &2
3, WEMEAKTECE AP <0.05,

LA R I ML B A A
WinMuster K 24 X A [5] #5 il 15 (8] F 19 10 T fa 5
RS ERIEITPCA T . HURE S5 19 125~127 s
Bl A5 B IEAT 2B 4T o

GC-MS# N HRHEGC-MSHHT XA [F] 45
il B 6 R U T a5 i R R A AT
SE KB A A W 0 RS RO S T S LA
FRARETE B A D FC . 2R 06 1 AL — fk k3t
G M A A I I AR B U

2 HHREMr

21 FREEHEEG DT &M & %5 R
MR

B 5 95 Tl B[R] A RE K, 5 ol £ 1 €008 Hh TR
OB N E, FEmEE 1), HLE
BT REHH(P < 0.05), a*(E i fi e 5 2E K
TR, a*fEll e, ULAIAE S LD, b E
B LTS TSP < 0.05), bH{H# s 3

W 48 A8 J 1o aok 2 v A R 2 0 B AR W T AR
A RESE TV T 0 7 7608 il ol R b FLAR N B A
)RR LR i R S R AL B R A T R
R, FEAEmEY s, HRE S
il B R P A G, VDT PR AR PN Y SR R A T A
;< 0K 3@ AR =3 Sl T N N 56
To*EM TR,

A I W g L U L N O 7 N4 A = D
A R T LA B M A TR R R A AR AR
) EE RN . B # s ARG E G, RE LAY A
FE . RE W EE RGO, Rk BRI (P < 0.05, K1-
b,c,d). A A FIIE I B R b B AR N S e
R (1 PRI AR B, X SE AR AR AR R, BRI AE
£ FH A A v LR e 2 1T T R in Rl RE O il
B 5 H5 i B5F (] ) B4, VDT PR K G 8 AR
A WURL 4 AR AR, R A
i YRS AR, TR MR, BT
ARAR RS, AR R Ay R 25 S E0R B
A1, T — P AR IR S A, (AR
B B U s MEL WG B0 mT R R T 5 | R R
A & 0 WU 25 4 2 Sy O U0 W i R
I, B S AE S F Z Y B R A MRS A, )
E—2DEEER, (VDT MR BT AR RE T s
FEnTRe 2 TS E A SMBREAZ ML &
ARG R H X5 A S PO B 5 45 SR A
—.

22 BFENTEEGRELENTT &R
BAMSKOH

HLT S BOR S — PR AR T et R Y
TR A, B H AL 1225 B 51 1 e 1 it 2k
SRVUBIAE i BRI R Y, B R &
IMESF S OE ™ AR, LT R HOR TR B s
R, AP AR ARSI T ORE R PYAE i 45
FENZ N . K L5, Di Natale?5 e
B gt o i Al B, SR 2O [ 1 - S A
% (Gadus) W BT BEFZ s R ERAEILE G RVE . A
N E e b, R HTH T S A I T L4 i3 %
YR (Litopenaeus vannamei) ¥ 3k F1HR [A] () 0K AR
b o A T AN ] 1% ] i 1] Ak B £ PR A o XL
WR 8 B 22 [B) A7 7E WY I 22 53, il oz (A2 AR Bl W
. B A% ks B R E/N A ER(T) L R(9) L R(2),
LA Bd vb T 1 DA i R ] I 1 A S R X R
AL LB 2, EHLERALYIR(T) . A HLER ALY
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&8 204 S mE X
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T T T T T 0.93 T T T T T
0 1 2 3 4 0 | 2 3 4
IR ) /min H 18] /min
time time
(a) (b)
4000 - a 3500 A a
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M% . 30% i
5 2000 4 -
= d EE 2000 .
=2
1500 A © d
. 1500 -
mm-(T .
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(©) (d)

B 1 AEEHEEERRERE S EFG@), BEb), BEEQOLREEEWdZL (1=3)

AR /N5 - BE R R 75 7t 2 3 (P<<0.05)
Fig. 1

The changes of color (a), springiness (b), hardness (c¢) and chewiness (d) of

sardine slices at different roasting time periods

Different small letters indicate significant differences between means (P<<0.05)

RO AE S RQM E W T, (5 m
PRI IR . SRR R o 2555 1 B 5] 2 4 minf
K 5 BV T R B R ) AR T, AR
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XK, MNhek ik Z bR (s BBV, FE R 1

http://www.scxuebao.cn

F B 204 TR R A3 2 90.23%H119.01%, 8 BT ik
H499.24% (K T85%). TTHAZHE K, 16 A[H]
¥ i BF [B) b BE A VD T M R B 5 R R Y AT DL
If W3 i PCATT IE S8 e X A POk, R WA i & K
255 BRRTE Lk o Vi B R, A
Ivi) e ) s [F0) ) 6 o 4 2 P A 20 #E PC AR R o i
) 43 A B (B3 o S Ab 31 75 =X 45 SR A
&, WY TGN ELER T ELET BE
PEARAL o R FHPCAG B 7 15 B A% B 1 IX 43 AN [+
L RIRE S SR AR 1k
23 SHEGBIE—FRILE(GC-MS)/7#Ls

Sk B AN TR 95 il B[] ¥0 T R R S 5 &
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Fig.2 Radar chart of odor in sardine slices at different roasting time periods

PER AR AL, SR FH GC-MSX % & P i 23 i ik
— Wt 5% . BIET S R MR A
B AR i 3 B AR A (3R 2) . ARG T v
T SE AR R R A B, TR i
] AR T, A R I R AR A R A S
47, 47, 54F46Fh(FK3); VT M ETIET, X
Y R MR, R I47.71%, H
WRERIE . BEEY, 4350 b SR 1 18.67%F
9.41%. BRAGY S FBEE R, XX 5T Hk
BN R IR RR T A Y, B
R , 8~12-4- Mk 1% 1 RS 7 IC VR B T 3t ml L

AR A B B A, AN AR RIS K 2 HA bl
A, MR A o BEZE Al W B0 XU 1
%, FTREXT ™ dty KUK (A9 B A 45 T F AR I
it A5 S R S, BERAE S YR R
ZER,  HOXUWR B E E R LAl A P 8 B
i, BANRNAFIREY, b A XU AT 5 2 BT
— BN 3~4 B S 1 1 T R A % R
MR, S~ONIRIE TR A A . IR A& KR,
TR BT B A AR 1 BRI
0 P A M 7 R, i SR I U LA R
R T R KRR AR IR, F T BT R
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.3 PCA plot of sardine slices at different roasting time periods

45

Tab.2  Analysis of volatile flavor components of the samples at different roasting time periods
4y {598 1) /min W4Tk FXT 5 /%  relative levels
classification retention time name of compound 0 min 1 min 2 min 3 min 4 min

fig2%  ethanol 17.33 K 121 097 291 1.66 -
18.71 2-(4-H BEZ L) 5 -2 454 3.04 3.00 332 0.65
18.83 2-(4 - BE-3° IR O L) S A R 285 -~ - - -
21.19 8--LJ AT 081 - - - -
18.38 A-HIE-1-(1-F 0k 2. 38)-3- 38 O - 1 -8 - 099 - 057 -
18.83 (S)-0, 0-4-= FIHE-3-FR T Jfi- 1- F - 203 - - -
20.51 12- -7, - - - 052 -
27.22 7 3 - - - 037 -

fEZ M5 amounts of ethanol 941 7.03 591 644 0.65

%3 aldehydes 9.34 B 1.99 328 322 3.43
11.37 i 5.20 2.13 1.48 0.60
14.17 KM 2597 3.61 3.06 1.64 0.78
16.08 Tfig 821 7.07 8.19 6.07 1.88
19.15 A 3.02 1.84 475 348 0.85
19.28 2,3-240-2, 2, 6-= HI B F i 147 - 126 - -
21.99 i 057 - - 049 -
29.62 - pufs 050 1.82 035 0.17 -
31.89 -+ g 0.78 096 1.14 0.15 0.23
34.06 o\ - - 032 - -

http://www.scxuebao.cn



54 BRBRIET, AF NIRRT I ED6E v T b XU B B 5 R 791

453R2
432k R T []/min Ry LA M E /% relative levels
classification retention time name of compound 0 min 1 min 2 min 3 min 4 min
3.36 TR - - - 262 -
5.99 Fom - - - 575 -
18.08 + = - - - 170 -
2.90 2-HIEET - - - - 854
[ 8% amounts of aldehydes 47.71 18.58 24.42 26.98 12.88
i35 ketones 20.52 2,6, 6-= %2, 4-FRPE —IF5-1- 136 092 - - 056
25.81 (E)-6, 10- - F3E-5, -k I -2-F 069 - - 040 —
27.87 9-%4k-1, 5, 5-= I BE-XUFL[4, 3, O] F:-6-4%-8-H 028 — - 038 -~
25.81 - 6, 10 - I —KkedE -5, 9- 452 - - 09 - -
20.19 2, 4- " HIHEZE 2 - - - 030 -
20.74 6- % FE-2H- DY S it e - 2- ) - - - 028 -
fi2% S %  amounts of ketones 233 092 096 136 0.56
&2 acids 37.06 A 1.80 1.26 1.58 1.38 0.33
40.45 hE .
40.76 + )\ Jsfs 1.89 2.06 — 269 029
11.37 HKHR - 163 - - -
35.53 MR - 122 - - -
40.44 (BE)-9-1 )\ J&fig - - 227 175 —
40.76 (Z)-9-+ )\ J&1g - - 214 - -
fR25 88 amounts of acids 5.63 6.17 599 582 0.62
fe  esters 2220 5= PR 5k ) P 5 R R B R T 065 - - - -
26.69 F Ha A s T 043 041 - - -
39.11 N-F REAR SR R T g 033 - - - -
36.25 75 F g 0.13 0.14 039 022
0.85 R LB - 102 - - -
11.62 HUR A e - 034 - - -
20.74 3-F g4 TR - 029 - - -
27.87 AP P - 026 - - -
28.09 I O S - 021 - -
35.17 A PR — TS - - - = 003
36.25 2-FAFE A+ DU R H g - - - - 0.05
fig2 @& amounts of esters 1.54 2.67 039 022 0.08
J&3%  hydrocarbon 31.54 IEFoNkE 0.55 034 0.54 0.79 0.08
33.67 BTkt 019 - - - -
11.82 6, 6- —FFE-2- ) B3 T IR[3. 1. 1]-Pike - 267 - 232 -

http://www.scxuebao.cn
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HR2 -
Ik (R /min WA XS 8/% relative levels
classification retention time name of compound 0 min 1 min 2 min 3 min 4 min
31.54 E=h - 056 023 034 0.09
24.42 IE+ Pk - - 025 - -
31.54 E+kE - - 09 081 -
31.66 2- IR 2 ke - - 09 -
32.89 2-F -tk - - 014 032 -
30.59 3R - - - 028 -
31.25 HA Akt - - - 028 -
33.87 IEZ =5 - - - 025 -
24.42 E+ ke - - = = 009
31.66 2,6,10, 15,19, 23- N FIEE P4k - - - - 014
11.82 beta- i/ 114 - 243 - 144
12.99 3,7, 7-=H T[4, 1. 0)P-3-45 3.65 1029 8.79 7.43 5.06
13.62 1-FR k-4 S R IR U 519 - 1070 9.63 -
22.86 4-FEL-1-R A HE-4- LI RE-3-RMAEA O 084 1467 117 095 —
23.89 ALPHA-JE /% 032 065 - - -
9472 [lR-(lR*, 4Z,98M)]-4, 11, 11-ZHIE- WL o0 (o0 e L
THN7.2. 04—
25.06 ;I[{;flzl_{;iffij;%""lI’HEEF'%'&EEF%: 5.82 1528 11.29 10.75 10.96
3455 i%%;,ﬂ%w, 23-75HIEE-2, 6, 10, 14, 18, 22-— 024 - - _  _
10.35 6, 6, 10- = FHIEEXUA-3, 1, 1-JE-2-/f - 074 068 - -
12.39 3-5 A 2E-6- T FH - 1- R U - 225 - - -
14.60 (IR)-2, 6, 6-=H1 3 ~3A[3. 3. 1]JE-2-/% - 062 - - -
17.92 3-H3E-1, 3, 5-B= 4 - 177 - - -
22.86 1-FE-4-(1-F L 238 IR s - 132 181 - -
23.17 (-)-A-EEPE i I - 033 065 - -
25.93 THW - 100 - - -
34.55 (i)ﬁm?ﬁ;(é;%s 19, 23 H13E-2, 6, 10, 14, 18, 22- 045 - -  _
12.37 5,6- %1, 3- 3R 0L 0 - - 274 - -
14.61 2-FJE-1-BESfs-3-HFh - - 079 - -
26.61 A-FEH - - 017 - -
10.37 2-HIJE-5-(1-H 2 86)-1, 3- 3 ) - - - L -
12.39 7-H2E-3-90 -1, 6-9F ) - - - 17 -
17.91 1-FEE-1, 43 2 - - - 119 -
25.93 ALPHA-H:HLJ% - - - 077 -
4.46 2- P - 1- TR M -3 e ¥
12.41 1-(1-F 35 2. 35)-4- 7 L3R O - - - - 129

http://www.scxuebao.cn
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aR2
VS LR 7 IR 1) /min HEmATER FHX S 8/%  relative levels
classification retention time name of compound 0 min 1 min 2 min 3 min 4 min
13.62 (R)1-H -4~ (1- F B 2 ) 91 U0 - - - - 808
17.10 1,5- "% 4- 50 - - - - 055
18.37 (R)-1-HHE-5-(1-H 203 - - - - 04
22.86 (18, 38)- X 2h-4-E5 47 - - - - 100
24.33 B-#i & R |
J&JE B amounts of hydrocarbon 18.67 53.90 45.10 38.93 31.35
JiFEWIE  aromatic series 15.67 3-FRR IR 425 371 403 - -
23.48 2- P HE-4-(2- P I 5 ) 2K Ty L1 - - 065 -
27.44 2, 4-RUT R 139 046 — 047 0.13
23.48 4T Jfi e -2- TP A KL R Ty - 078 - - -
20.19 1-Z.56-4- R R R 2R - - 061 - -
22.21 2,3, 5, 6-VU F 5Ly - - 055 - -
23.49 2- PR BE-5-(2- TR i 32 2K 7y - - 094 - -
27.43 2, 6- U T R - - 071 - -
493 2 - - - 144 -
15.71 2- P32y - - - 269 -
2221 34-Z 7 HKE - - - 03 -
23.47 3-J PR Hk-6- AR 2R Ty - - - - 0I5
FEBREE . 6.75 495 6.84 5.60 028
amounts of aromatic series
i3 amines 0.57 1-F L2 2R 2 246 - - - -
334 T 029 - - - -
12.75 2-HI3E-1, 3- 2 - - - - 1428
%2555 amounts of amines 275 0 0 0 1428
M2 pyrazines 9.78 2, 5- LI - 134 284 - -
1533 3-2.3k-2, 5-HUEL L - 021 046 — 420
9.71 2, 6- FA L EE - — - 381 1993
13.27 6-F FE-2- 207 L s - - - 096 232
15.32 2733, 5- T IR - - - 057 -
15.53 2, 3-S5 2 FE 0L - - - - 37
16.42 5-FA L2 2. T L HE g - - - - 052
16.56 6-F HE-2- 2. T LMt g - - - - 080
17.83 1-FA3E-3, 5-— 2 Bt - - - - 1.00
18.01 5-F%E-2, 3-— 2 kg - - - - 046
19.05 2, 5- B3 T RN - - - - 03l
19.64 3, 5- - 2- 2 B R - - - - 046
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- 5R2 -

P LR BB ] /min

classification retention time

XS 8/% relative levels

WEM A

name of compound 0 min 1 min 2 min 3 min 4 min

20.44 2-F B-6-(3- R T ik e - - - - 065
21.95 2,5- H-3-(3-FE T AL s - - - - 034
22.25 3, 5- T FFE DT RN - - - - 082

MBS amounts of pyrazines

% pyrroles 14.99

0 1.55 330 534 3553

2-Z T ALt - 081 1.60 143 1.53

8.97 1-CESL BRI 3L) Hg 155 - 198 336 -

ME% A amounts of pyrroles

i ethers 21.49

1.55 0.81 3.58 479 1.53

Yo A 5 5 T 7 1.14 090 0.93 0.78 0.38

19.28 4- B 2Tk - 1.3 - - -

fiF2 i amounts of ethers

1.14 193 093 0.78 0.38

FHAtb &%) others 21.71 2-F s 026 — _ _ _
20.24 5o FF L IR e 095 - - - -
[1IR-(1R*, 4R*, 6R*, 10S*)]-4, 1 2, 12-= F $£-9-
29.10 X X 131 1.50 1.26 130 0.40
TR HE-5- S 4 = F0[8. 2. 0. 4. 6]+ ki
29.63 12-F5 )\ b - - 048 - -
11.60 CHEE=R - — 084 094 146
4.47 TR - - - 150 -

HAbb &5 amounts of others

252 1.50 258 3.74 1.86

I - ARAEH

Notes: -. the volatile components are undetected

BRI, OOl . B TEEAE AT T f
LA 32 B R AR 2, AT RE X 7 A
L KR A EEAEH

Bt 06 T IS TR A A4S, V0T R RUBR ) BT b
g R, R B R, KUK A A
B A WA, YA S KRB, X
AT A Ko AT A, RESS L MRS B
b & W i A X s A, 4 i R LT Y
47.71% . 9.41%M2.33% 5% P E12.88%.
0.65%F110.56%; ML) Jox (1) AH X 5 2 i o % T
P I) 19 B B i, R TR A 0% P 1 im
%35.53%, KA Y I & LR Strecker [ il
7 A ) o B TR A AR, A R R X
B, X VD T 5 AR TR B A AR K 1Y BT R
(F4), TEBHIVD T fa i 195 K& Mo v d K
DRI R G IMME A Y, XEERAEY
F TR IS R, 2R HLE R
RRFR, WHERFEY T AR WEREKIEA
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AHBFFEXU T R s il A (. A
P K A% S Ak R W) o (9 A2 AR AT T 0 A . 45
KWL, RS A SE A, LHE R BT R
Fes a*(EL Rl T N 1) A A TS R, a*(EDBE
DEHITARE S 2R Ry s b R B BT TR
B, oL vy D 35 P4 28 B o A P A B Y B
wWOY A, Al RER T T R A
T v A A 5 A G R A R TR 1 TR 22 i
GBS LY S SRS SE A8 AN R o 2R 7 DU
(ELJE Bt 3 5 ] I (8] B9 SE 4, 90 T £ Y R G
FR & A T O, O SRR S N AR A BT R
W, M EL T b*E R TR, FEALAOREE | NE IR
PRSI0, FHERER o 05 Ak B AT A R AR VD
T oKy S, MR RUER A, BT A
SR, AR PSR, 7 R R
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Tab.3 Chemical classes and number of volatile compounds in sardines muscle samples at different roasting time periods
5/~ number
YERVERAY  volatile components
0 min 1 min 2 min 3 min 4 min
i3 alkohol 4 4 2 5 1
2% aldehydes 9 6 9 11 6
2 ketones 3 1 1 4 1
R acids 3 4 3 3 2
Bi52  esters 4 7 1 1 2
it 25 alkanes 2 3 6 8 4
Ji)E25  alkenes 8 13 12 8 10
F &I aromatic series 3 3 5 5 2
s amines 2 0 0 0 1
2% pyrazines 0 2 2 3 13
g2 pyrroles 1 1 2 2 1
it % ethers 1 2 1 1 1
HAh A9 other components 3 1 3 3 2
#it total 43 47 47 54 46
601 J0min e WESE . MR TR 284 PR 28 SE 4R L 1R N
0] ‘ SR G O848 0 SRR S It B oL
z 0. s SEA S A, DT R T [ 5 A 1) R 9 T
g 50 i1 R FR R G XU
2
£ 20
| BEH
12- @ nﬁﬂ_r@“ﬂr %HE nﬂ.m% | [1] Zotos A, Kotaras A, Mikras E. Effect of baking of

01 234567 8910111213
FERNER Y
volatile compounds
4 TEEHEEH AP S EFELMERSPENSE
LB 2028 3 WA, 4. /R 5. MR 6. 8K 7. 5F
W 8 K 9. MEWRE: 10, MEMESE: 110 WESE: 12, Hfk &Y
Fig.4 Comparison of relative content of
volatile compounds in sardine muscle samples at
different roasting time periods

1. ethanol; 2. aldehydes; 3. ketones; 4. acids; 5. esters; 6. hydrocarbon; 7.
aromatic series; 8. amines; 9. pyrazines; 10. pyrroles; 11. ethers; 12.

other components

FIHTHL 7S RGT I | A 20 DX 73 A ] 65 il
IR ] b B A V0 T f R KR AR, JF 45 G T
TG 2 [ R o A6 B— OB BB P B AR X 2 1A 9 45
R AL BEAT I3 B AN I3 AT o A il rh 0 B Y
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Effects of different roasting time periods on character and flavor in sardine slices

CAI Luyun"?, MA Shuai', CHENG Xuanru', CAO Ailing’, FENG Jianhui', LI Jianrong"*"

(1. Food Safety Key Lab of Liaoning Province, National & Local Joint Engineering Research Center of Storage,
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College of Food Science and Engineering of Bohai University, Jinzhou 121013, China;
2. College of Food Science, Southwest University, Chongging 400715, China;
3. Xiaoshan Entry-Exit Inspection and Quarantine Bureau, Hangzhou 311208, China)

Abstract: In order to discuss the effects of different roasting time periods on character and flavor in sardine slices,
the color, texture and the variations of volatile components in sardine slices at different roasting time periods were
measured. The volatile aroma compounds in sardine slices at different roasting time periods were analyzed by
electronic nose and headspace solid-phase microextraction was coupled with gas chromatography-mass
spectrometry (GC-MS). The results revealed that with the increase of roasting, hardness, chewiness of sardine
slices significantly increased, while springiness decreased during roasting. Electronic nose could discriminate the
flavor characteristics of sardine slices at different roasting. Principal component analyses (PCA) showed that the
apparent differences among samples roasted with different time periods could be well discriminated by electronic
nose. The analyses of GC-MS showed that the volatile components of sardine slices at different roasting time
changed obviously, the main volatile substances were alcohol, ester, aldehyde, ketone, acid, hydrocarbon,
aromatic, nitrogen compounds, etc. With the increase of roasting time, 43, 47, 47, 54, 46 kinds of volatile
compounds were detected respectively, and the content of acids, esters, hydrocarbons, aromatic showed a trend of
decline after an initial rising, while the content of alcohols, aldehydes, ketones showed a trend of rising after an
initial decline. At the same time, pyrazine, pyrrole, thiazole and other aroma compounds were produced, which
made a significant contribution to aroma of roasted sardine slices.

Key words: Sardina pilchardus; roasting; flavor; volatile components; electronic nose; gas chromatography-mass
spectrometry
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