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Fig. 1 Sensor response value of different processing for

cured hairtail
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Tab.1 Factor loading matrix score coefficient matrix and variance contributions of the significant principal components

A2y R T HA A 1353 FHGHRE

FRIEIR A TR factor loading matrix score coefficient matrix

name of sensor PCl PC2 PCl PC2
S, 0.791 —0.612 0.074 0.181
S, 0.883 —0.185 0.081 0.055
S3 0.524 0.852 0.048 0.252
Sy -0.792 0.124 —0.068 0.037
Ss 0.923 —0.386 0.087 -0.114
S 0.651 0.859 0.059 0.254
S, 0.963 0.269 0.094 0.080
Sy 0.518 —0.856 0.046 -0.253
Sy 0.796 —0.186 0.074 -0.250
S 10 0.758 0.288 0.072 0.085
S 0.820 —0.142 0.079 —0.042
S, 0.674 —-0.207 0.056 —0.042
S 3 0.909 —0.050 0.084 -0.015
Sy 0.251 0.959 0.014 0.325
FEHEAE 10.621 3.379
TR/ % 96.44 2.60
R BTk % 96.44 99.04
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Fig.2 Principal component analysis of
the volatile components of different hairtail treated by
different methods
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Tab.2 Volatile compounds and their relative and absolute contents of different hairtail treated by different methods

WEWAFER

compound species

Bl £

fresh hairtail

HRGUIME Tt 1

traditional cured hairtail

SN T A

fermentation cured hairtail

kAl 15

A& /% ot Ang/g)  HIXT T R/% A5t R/ (ng/g)
relative content absolute content relative content absolute content relative content absolute content

AR &/ % AiX) 5 F/(ng/g) odor description

2, 4-CL Sl
(E)-2-C\ 47l
E

e

(E, E)-2, 43 J5lik
T

(B)-2-FJi s

Ko

It

=

2-

B
B

(E)-3, 7-— 1 3E-2, 6-°F I 1
-

(E, B)-2, 458 — Kl
1- 1 J-3- 7

2- - 1-1

T AL
3-FIL TR
3-TM-2-I

CUE

1-F45-3- 17

2- B 1o
(2)-8-1 —Ifi-1-1F
(2)-6-T-4% -1-lF
KW

CiES

AR

2-JR M

2-PEfi

1, 2-Z AR T
3-Fd—ki
T

6.90+0.37

17.27+0.23

0.66+0.06

1.63+0.16

7.64+0.08

3.43+0.49

0.37+0.07

2.70+0.40

4.06+0.71

0.42+0.09

0.48+0.06

0.54+0.06

0.95+0.06

102.10+4.40

255.48+10.74

9.81£1.79

24.17+1.10

112.98+3.51

50.7+1.53

5.43+0.31

39.92+1.17

60.07+2.75

6.26+0.71

7.07+0.65

8.05+0.80

14.00+1.09

16.93+0.98

0.12+0.04

3.76+0.17

0.87+0.33

3.22+40.18

7.09+0.39

2.64+0.37

8.25+0.53

0.30+0.12

0.59+0.08

0.19+0.05

0.76+0.09

2.82+0.17

0.35+0.04

8.98+0.06

0.25+0.10

0.84+0.11

0.11+0.03

0.55+0.06

1.20+0.16

0.46+0.06

2.40+0.17

1.03+0.12

0.65+0.05

658.47+18.41

4.81+0.24

146.21+7.83

33.74+2.78

125.35+£3.96

275.72+6.02

102.85+7.65

320.76+14.73

11.82+2.02

23.14+2.44

7.54+0.64

29.67+0.80

109.52+3.46

13.54+1.76

349.33+12.32

9.88+0.99

32.76+2.87

4.28+0.19

21.44+1.55

46.78+1.01

17.84+0.62

93.5542.52

39.88+3.45

25.47+1.64

9.64+0.62

0.45+0.06

2.93+0.56

0.29+0.06

0.48+0.06

5.76+0.20

8.45+0.31

0.48+0.06

6.60+0.28

0.73+0.14

0.12+0.02

1.55+0.22

0.07+0.04

0.36+0.06

6.89+0.13

0.28+0.06

0.51+0.04

4.2240.15

0.88+0.10

3.35+0.43

1.70+0.13

1.48+0.30

0.12+0.02

0.24+0.05

0.08+0.02

1.29+0.26

0.24+0.05

415.51£14.05

19.51+0.67

126.17+5.17

12.68+1.15

20.59+2.37

248.11+15.12

364.05+11.28

20.71£2.00

284.21+4.07

31.59+1.08

5.25+0.42

66.88+3.35

3.21+0.25

15.55+0.79

296.70+4.44

12.09+1.49

21.76+1.17

181.58+6.82

37.96+3.77

144.33+6.37

73.26+2.43

63.58+3.14

5.17+0.20

10.43+0.32

3.40+0.39

55.3742.26

10.43+0.80

TS
IS
£ IR

AR
AR
A — MRk
LS
TR
i IR

TR

TR Fk
Il
SREF N

A=k

TR Fk
BERE— ok

TR
eI UR
eI UR
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&R
B LG Tl RN Tt £
NRELVEA S fresh hairtail traditional cured hairtail fermentation cured hairtail SRR -8
compound species XS0/ % XS Anglg) AR /% TS R/ (ng/g) XS E/%  4aX) 5 R/ (ng/g) odor description
relative content absolute content relative content absolute content relative content absolute content
F+ 3.35+0.08 49.54+3.97 0.90+0.17 34.89+1.33 1.96+0.11 84.49+3.65
4+ "4 - - 0.26+0.05 10.13+0.90 0.28+0.06 11.86+2.06
T 2.51+£0.27 37.07+2.47 - - _ _
2,6, 11-=H3A "t 0.21+0.10 3.10+0.22 1.60+£0.26 62.18+2.61 0.6+0.19 25.65+1.62
2- Pk - - - - 0.04+0.02 1.61+0.08
IE SE e - - 0.05+0.02 1.88+0.15 0.10+0.01 4.30+0.19
AU - - - - 0.11£0.02 4.67+0.32
3-FIE Tk 0.83+0.11 12.26+0.70 - - 0.06+0.03 2.840.10
(2)-3-F 750 0.55+0.09 8.19+0.28 0.13+0.01 5.23+0.65 0.22+0.06 9.45+0.87
9- 1 Jukdi - - 0.29+0.04 11.42+0.46 0.0620.01 2.56+0.30
2,6, 10, 14-PU H A7 4% - - 0.39+0.06 15.1240.15 1.014+0.17 43.55+1.20
2, 4-HFEA-FE1RE 0.58£0.10 8.60£0.45 0.20£0.05 7.85+0.48 - -
2, 3-3¢ 1l - - - - 2.10+0.25 90.48+3.81 Wik
330 4.11£0.54 60.73+1.88 2.060.13 80.13+12.90 0.15+0.03 6.66+0.51
3-F4HE-2-T T 0.54+0.29 8.00:£0.72 0.70+0.08 27.17+1.61 2.43+0.18 104.61£2.10 47 yyk
3, 5-3F A7 - - 1.33+0.08 51.70+4.79 2.04+0.13 87.78+1.82
1- )53 - - - - 0.35+0.24 15.26+1.15
(E, E)3, 5-3 —H-2- 1.12+0.10 16.59+1.14 - - 0.21+0.11 9.05+0.66
6- T J-5-PEAd-2- I - - 0.22+0.09 8.45+1.05 1.54+0.06 66.34+3.16 IR IR
2-Pi - - 0.17+0.04 6.53+0.37 0.20+0.08 8.78+0.45 ik
Ok 2451 - - 2.47+0.38 96.15+0.96 1.01£0.11 43.58+3.32 IR
PR P T - - - - 1.16+0.22 49.9+1.24 KRR
CUR S N i - - 0.76£0.21 29.43+0.81 - -
SET G 3.73+013 55.2242.20 - - 0.04+0.02 1.93+0.24
AR 2 - - 0.91+0.25 35.58+1.72 2.32+0.22 99.74+1.98 TR AR
L% - - 0.39£0.07 15.12+1.00 1.18+0.21 50.98+3.66 ik
= % 1.61+0.20 43.76+3.59 0.25+0.10 9.88+0.29 0.21+0.04 8.88:+1.38 2 IRk
4-FRIE MR - - 0.31£0.16 12.25+0.44 0.44+0.11 19.00+1.08
N, N-— T 5 HI ke - - 0.08+0.16 3.12+0.32 0.05+0.03 2.23+0.39
N, N-— HE+ i 0.89+0.10 13.18+2.15 0.06+0.28 2.17+0.49 - -
ST R - - - - 1.95+0.15 84.07+1.15
5] 1.61£0.26 23.76+2.70 - - - -
DL- 2 - - - - 0.17£0.04 7.13£0.27
2-FIAEZE - - - - 0.44+0.06 18.95+0.96
2%3”[:21 1,3-= 3% 1.00+0.16 14.81+1.17 - - - -
e - AR

Notes: —. not detected
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Fig.3 Sensory profile of fresh hairtail, traditional
cured hairtail and fermented cured hairtail

(a) fresh hairtail; (b) traditional cured hairtail; (c¢) fermentation cured
hairtail
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Analysis of volatile components in various cured hairtail by
electronic nose and HS-SPME-GC-MS

WU Yanyan', WANG Yueqi ', LILaihao', WANG Xichang’, YANG Xianging ',
CAI Qiuxing’, ZHAO Yonggiang ', XIN Shaoping '
(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Key Lab of Aquatic Product Processing, Ministry of Agriculture, Guangzhou 510300, China;
2. College of Food Science & Technology, Shanghai Ocean University, Shanghai 201306, China;
3. College of Food Science and Engineering, China Ocean University, Qingdao 266000, China)

Abstract: The impacts of various processing techniques on volatile compounds of cured hairtail were studied
using an electronic nose and headspace solid-phase microextraction gas chromatography-mass spectrometry (HS-
SPME-GC-MS). The obtained results indicated that the contributions of the first and second principal components
were 96.44% and 2.60%, respectively, which contained sufficient sensory information to different samples. Totally
27, 45 and 56 volatile compounds were detected from hairtail samples that were fresh, traditional cured and
fermented cured, respectively, and most of volatile compounds were aldehydes, alcohols and ketones. Hexanal,
benzaldehyde, octanal, (E, E)-2, 4- heptadienal, 1-octen-3-ol, hexanol, 3-methyl-1-butanol, 3-hydroxy-2-butanone
and trimethylamine were found involved in the formation of characteristic flavor of hairtail. Fresh hairtail
exhibited mainly fishy and fruity flavors, and traditional cured hairtail showed fatty, mushroom-muddy and fruity
flavors, while the main flavor of fermented cured hairtail were buttery, grassy-fatty and fruity, and these flavors
were more intense and better-distributed.

Key words: Trichiutus lepturus; curing; volatile compounds; electronic nose; head space solid-phase

microextraction; gas chromatography-mass spectrometry
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