( 121013)
( HS-SPME-GC-MS) 5 ( . 4min.40°C  .-18C
7d.125°C ) .
( PCA) (LA) 99.8%  ; HS-SPME-GC-MS
119 23.31.45.61.35
. (ROAV) .
16 .

Volatile flavor compounds changing in
dried-seasoned squid( Dosidicus gigas) during the processing
YANG Li-ping YI Shu-min" LI Xue-peng XU Yong-xia LI Ying—chang LI Jian-rong’

( Food Science Research Institute College of Chemistry Chemical Engineering and
Food Safety Bohai University Jinzhou 121013 China)

Abstract: In order to analyze the changes of volatile flavor components of dried-seasoned squid( Dosidicus gigas)
during the processing the electronic nose ( eNose) technology and headspace solid phase microextraction
combined with gas chromatography-mass spectrometry( HS- SPME-GC-MS) technology were used to detect the
volatile compounds variation of dried - seasoned squid at 5 critical control points including raw material cooking
4min 40°C drying —18°C equilibrium moisture one week and rolling drawing after 125°C baking.The eNose signals
of different critical control point’ s samples showed a strong cluster trend.The contribution ratio of the test samples
were above 99.8% through principal component analysis( PCA) and loadings analysis( LA) respectively. The total
of 119 volatile flavor compounds were identified by HS-SPME-GC-MS and the kinds during each essential control
point of test samples were 23 31 45 61 and 35 respectively. The relative amount relative odor activity value
( ROAV) order characteristics and source of volatiles were further calculated and evaluated.Results also indicated
that the flavor composition in squid processing changed singnificantly and the number of contribution volatile flavor
compounds to the fish odor was 16 kinds and they were also different in different stages.
Key words: dried-seasoned squid; manufacturing process; HS- SPME-GC-MS; volatile flavor compounds
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(1980-) . (1964-)
(20113326130001) ; (31301418 31201308 ; “ ”

(2012BAD29B06) .
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75 ; YYS]-6B
° ; DF—101S
; PEN3
o ¢ AIRSENSE ; BL301B3
’ ; Agilent 7890N /5975
. ¢ NaHCO, ( GC-MS) Agilent ;
o ! <20mL Supelco ;
N N- 50/30pum DVB/CAR/PDMS( / /
“ ” ) Supelco o
o 1.2
5 N N N 1.2.1 — - N
\ ' (lem) > (95€C 4min) >  —  (40°C 10h
° 40% ~45% ) — (-18C 7d) — (125%C
’ 3min) — ’
8.7mg/kg 10mg/kg o 122 . .
4min- 40°C 10h. — 18C 7d
125°C 5 3
10.00g  100mL
° (5 ) 30min o
N GC-MS
3.00g 20mL
0 6mL
o SPME
° 60°C 20min
- ( HS—SPME-GC-MS) 30min GC—MS 3
N 1.2.3 120s
300s 300mlL./min 300mL./min.
3 . 100~102s
° ( Principal Component Analysis PCA)
- ( Loadings Analysis LA) .
( HS=SPME-GC-MS) 124 - HP-5MS
5 ( ~  4min.40C 10h. (30m x 0.25mm x 0.25pm) ;
-18%C 7d,125%C ) 250°C; He( 99.999% ) 1.0mL/min;
; 40°C 3min
3°C /min 75°C 3min 4°C /min
° 240°C Smino,
1 - 280°C
1.1 250°C 150°C; EI;
( Dosidicus gigas) 70eV; m/z 30~550 """ ,
1 PEN3
Table 1 Properties of sensor on PEN3 electronic nose
R(1) W1S C,H, 10mLem~’
R(2) W5S NO, ImLem™
R(3) W3C C,H, 10mLem~*
R(4) W6S H, 100mLem~’
R(5) W5C C,Hy ImLem™’
R(6) Wi1C CH, 100mLem ™’
R(7) WIW H,S ImLem ™’
R(8) w2s CO 100mLem ™’
R(9) w2wW H,S ImLem ™’
R( 10) W3S CH, 10mL-
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0 <ROAV =100 ROAV
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°

PCA
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99.86%
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PCA °

—-18°C 7d
125°C o

Fig.1 Principal component analysis( PCA) of
volatile odor of squid processed at critical control points
LA
2 : LAl LA2 99.18%
0.69% 99.87%
WIS.W2W  W5S

Fig.2 TLoadings analysis( LA) of volatile odor of

squid processed at critical control points

2.2 GC-MS
2.2.1
119 ( 2) . 4min~40°C
10h.-18°C 7d.125%C 3min
23.31.45.61.35
2 46

8.12.18.32.12
27.16% ~26.78% ~ 28.54% ~ 69.09% - 13.46% -
18<C 7d

. 125%C
(p <0.05)
. 17
1.1.7.3.9  4.34% .0.39% .6.7% -
4.29% .45.57% : 125°C
45.57%
. 10
7.6.3.7.6  34.85% .
17.34% \7.22% 10.27% 13.6% .
. 16
2.2.5.9.2  0.66% -
12.03% 11.03% 4.63% +2.39% . 4min  40°C
10 h .
7
2.4.3.1.1  25.05% 18.64% 9.6% ~ 1.21% -
13.32%; .
6 .
14
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2 N

Table 2 The volatile components relative percent and odor threshold of squid during process

(pe/kg) (%) (%) (%) (%) (%)
18000 0.2
16000 0.73 0.49 0.5 0.21
4- 12000 0.74
10000 15.53 15.38 7.35 34.66 9.1
4500 0.58 0.62
4000 0.25
GAMMA- 200 0.19
10 721 4.96 1.18 5.54 2.37
6 0.71
2- 0.21 0.64
3= 5-(2- ) 0.46
1- -1- 0.38
3- 0.6
1245- 0.12
1- 15
0.35 1.98 274
2- 0.75
2- 0.13 0.37
2- 1.58
4- 0.88
2- 0.59
13- -2- 0.07
17- 0.08
17- 0.44
4- 0.93
5- ALPHA- 0.38 0.52
6- - 1.13
9- 1.47
9- 12 0.49 0.2
9-  —9- 0.35 1.28
0.23
1.68 0.27
- 1.05 0.67 0.39
0.29
0.78
0.1
0.22
15 0.31 0.66
0.73
0.87 1.25 4.44 2.32 0.18
0.51
221 1.14
1.59
0.57 2.11 1.81 0.22
0.5 0.81 0.09
2.06 437 0.28
2 4- 20000 0.21
350 373 3.04 1.91 1.62 13
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(pe/ke) (%) (%) (%) (%) (%)
12 10.15
45 4.01 3.88 272 0.8
3 0.74 0.67 0.21
1 1.85 2.02 1.12 0.58
0.4 4.48
3- 0.33 13.87 6.98 5.1 4.02 6.03
0.1 0.5 0.75 0.46 0.41
2 6- 0.12
66 0.49
1000 1.07 0.06
5 9.71 775
10000 0.37
1- 0.71
1 2- 0.12
2- 0.66
2- 0.71
2- -2 4 4- -3- 0.18
13- 0.24
1.26 0.86
0.86
0.5
0.54
-2- 2.32
2- 233
2- —6- 800000 0.1 0.78
235 6- 10000 1.39
4- 10000 0.83
2 3- 2500 9.9
2 6- 1500 8.08
1000 1.14
4 5- 450 0.33 0.2 18.73
3= -25- 0.4 0.27
0.2
0.59
0.39
3- 0.18
125 6- 4.11
2 4- 0.06
- —4- 434 3.99
2-  -5(E) 0.15
3- -2 5- 553
2 3- 23 6.45 13.32
60 0.26
50 24.79 222
30000 3.15
4-  -2- 15.88
4- 0.05
4—( ) 0.49 1.21
2- 270000 0.81
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(pglkg) (%) (%) (%) (%) (%)

alpha— 330 0.08
(Z) -9- -1- 0.29
4- 5.8
0.4
2- -3- 9.21
0.6 1.57 1.33 0.38 1.76 1.2
0.37 4.96
0.2
5.07
2- 0.13
1- 3.19 8.65
1- 1.77
1- 0.22
1- 0.17
0.11
1- 0.57
1- 0.55
1- 0.62
2 6- 0.41
20
2.2.2 5
3- ROAV
( ROAY) ( 3) 5 100
125°C o
. 3
o 3-— N
3
Table 3 The relative odor activity value of various volatile components
ROAV
4min 40C -18C 7d 125C
2.12 4.08 4.96 0.97
2 3- 18.15 31.69
3- 100.00 100.00 100.00 100.00 100.00
3- -2 5- 3.69
4 5- 0.23
6.23 10.48 4.10 24.08 10.95
0.59 1.06 0.57
11.90 35.46 37.76 22.44
1.18 0.21
0.97
4.40 9.55 9.19 3.17
73.36
1.72 2.34 0.76 4.55 1.30
2.01
9.18 10.03
61.29
3 ROVA 0.1 o
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7d 125C

°

LA

HS-SPME - GC-MS
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5~9
27
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2 3- ROAV
28
-18°C 7d
-2 5- 4 5-

-18<C o
5
4
PCA LA
125°C
45.57% 99.8% . HS—SPME- GC
. A —-MS 119
’ 23.31.45.61.35
o 46 17
25 ’ ’
‘26 N N ; 16 ;
’ 7 14
7.
' o ROAV
16 5
ROAV "3
N 5
4min
; 4min 40°C
10h ;2 3-— 40°C 10h
125C ;
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’ 3- -2 5- 45—
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