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Abstract: Gas chromatography-ion mobility spectroscopy and electronic tongue technology were used to analyze the
differences and changes of flavor substances in the baking of squid tentacles, in order to study the changes of flavor profile
in the baking of squid tentacles. The results showed that with the extension of baking time, the composition of free amino
acids in squid tentacles changed little, which mainly affected the content of free amino acids, and then affected the quality

and flavor of squid tentacles. There were obvious differences in the taste of squid tentacles during the baking process. The
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sour taste remained basically unchanged, and the umami, saltiness and umami richness showed an enhanced trend, without

obvious bitterness and astringency. In the samples with five different baking times, 29 flavor compounds were detected,

including 14 aldehydes, 3 ketones, 5 alcohols, 3 esters, 2 acids, and 2 olefins. Among them, aldehydes played a dominant

role in the overall flavor of squid tentacles and showed an increasing trend with the extension of baking time, which was

consistent with the trend of esters. However, the content of acid substances showed an opposite trend, and the content of

ketone and alcohol substances first decreased and then increased. Less olefin content contributed less to the flavor. The

flavor substances of the squid tentacles changed significantly during the roasting process, which could help to understand

the changes of the flavor contour during the roasting process, and provided a scientific basis for optimizing the squid

whiskers roasting process and improved the product quality.

Key words: gas chromatography-ion mobility spectroscopy; electronic tongue; squid tentacles; flavor profile
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Table 1 Free amino acid content of squid tentacles (g/100 g)
HIER S1 S2 S3 S4 S5
& 1.15£0.02° 1.43+0.01° 1.16£0.03° 1.94+0.03* 1.92+0.01°
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0.52+0.01¢ 0.92+0.02° 0.32+0.01° 1.27£0.05" 0.87+0.02°
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2.08+0.03° 2.60+0.02° 2.21+0.05¢ 3.43£0.01° 3.55+0.04"
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NZRE  0.68£0.01° 0.75+0.01° 0.64+0.01¢ 1.06+0.02° 1.04+0.03
HEMR  0.49+0.01° 0.61£0.01° 0.50+0.02° 0.85+0.03" 0.83+0.01°
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Fig.1 Comparative profiles of flavor amino acids
of squid tentacles

22 HBHFESH
2.2.1 #RAZAAIEEWRERIE B AR B8



- 276 - £ Tl B4

2025 4F 6 A

B, AR b B LR PR REA T 00T, IR TT
PREE, FENH ATV E PRI R Ralorb e il
Pl 2 AT, St 20 ) ) A A P R P E ] B 25 5
PRIRIEASLRAFAAL s SR | JRlUAR I EEIR = e fre o
BLRGEFEAR, S EUIG G A TR | PR [ R AT
RIEIRAEIEIT T 00

JU
ERR R
i
FUNTITS
FUNEIS
AR

HEW,

WRIA

)QI ';@ PRSI\ NP C BRI
K2 Ba i BOR TR bR
Fig.2 Effective taste index of squid tentacles

fief IR~ 58 BEA QSR RS A BE, SR B IR Y [l BRI
I EA T B IDR | JRVR T2 5 BE S0 A DLIAD 3, S5 i i
R R Y BE R AR o H PR AT BB v T i
AR T Bzt b 8 RS Z2 KA 50, P ER SRR
FAEIR (AN &R . B IR FIEHIAR Z LR (AN 2251
PR HEPRAEEY); WAl RESR TR i) 59 25 5%, 52
n Bt 2R A AR = [A] O, HETT SO

SCVRREAS—, BeZE5E00 1 LA 25t XU A=

10.0
9.0
8.0

7.0

JA

6.0

5.0

4.(1)0.8 109 11.0 11.1 112 113 114 115
g
B3 BTSRRI R
Fig.3 Bubble diagram of taste, saltiness and richness
of squid tentacles

TE: MIBOR, F2 5 B

2.2.2 FEATHTAIRIS T SR ST BT
(Principal Components Analysis, PCA) n] B R a5 s
M Z A FERRFA B BRI B AR
PCA 1975353 LAY B T SR PR AS 2 (] 14 R
B, SN Z R RN AR R Z R 2257, B
ASTE AR BRG B RE R UT, R BE AR B, R Z IR
SRS K] 4A B4, PCL F PC2 34 BTk 45551
55.81% 1 23.37%, LA TTHRFE IR 79.18%. S1~S5 43
o) X R 1) FEL - RS I SRR E X B e, T R
S1CEEHIRT) A1 S2~S5 (K5l JE ) A B ik X 43, FBIKE ]

Rl J5 80 8 200 AE 25 R b A7 A6 B I 22 55, Hovp s4
S5 MRIE AL (I BTEARTRI R BIR) , 5 HAbZH I e e,
VLIRS AR 20 min BERABfb T .

A
<
= or
o L 1 L 1 1 L 1 1 1
a S1
S-4 3 2Bk ol 1 2 3 4
¥ -1
=¥
e
S3 '.
3L
PCI (55.81%)
B O 5 10 15 2 25
. ‘ . ‘ ‘ . ;
s2
s3
S4
55

4 Bifazit PCA PFo31EI (A) FIERZE T (B)
Fig.4 PCA scoring chart (A) and clustering analysis chart (B)
of squid tentacles

TSI AT I A a1 M O RIREE AR AR, K
HAT 2525 S MREAS RISy AN RIS, A3 AT I REAR
VAR IR0, DARI R | Jaibk | R | ok = w5 R
FRIR , R | TR [0 IR RN 7R B0 A A8 g, ot £ 45
ERIET T RIS, G5 R ULE 4B, MM E
P& 5 B, DK 5 RS [R) S ) B R ) £ 25155y 3 2%,
S1 f1 S2 T h—3F&, S3 —25, S4 Fn S5 T —F5;
MRAIRELERE 15 B, WD 5 FRAS[R]RE il Bk 1a] %) £
Wi53rA 2 2%, S1~S3 | —25, S4 Fil S5 R —2
AT A IS S T LR AP s R R s — K,
BIVEJE £0 200 P14 325 R BT AE 4 1 1 S5 BHIT B2 (S4L S5) 3%
WOE TR RE -

2.3 GC-IMS ##h

2.3.1 @M RERY RSAHER ARSI B SA
SRR HI B Ta] T Bt Fa 2034 A M iy 3D 3R], S
AR S1~S5, Al BE H a5k il fis f5 44 4
PR BT B A B Sl AR A, VW €0 s ZT (0, 5 B
MEA R, A R, AiE—2F et ZiAE AR s
RS ] A XUBR 22 5, g5 -G —4EEIXT Bt i T4
M, g5 AN E 5B Aros o W B T 1% (Reactive Ion
Peak, RIP, SFFBE] 1.0 ms) Wil 9531 At —Fp
PRI BRY T, A R R, TR R R iz
Jre ik, )RR, G S S
Z 1R, S MRERAS[R]  —2R AR sl = SRAKN>2T @l fa
IS T A ) I ) 45 B B ] 46 P 43 A5 4 100~200 s
F1 300~500 s ZZ[H], 100~200 s {5 B2 Bsf [ia] [X 3 v 4 35



o5 46 5 5 111 VP, A AT AR EIE- IR TR BOR T 0 i R XUk A A fh - 277 -
A
S5
gy S4
“Sz_l” h S3 ‘b’)ﬁ‘ké;'é
“83-1° [7eS
R [ JES
S4-1 ;
g > T B
$5-1 LB
Sl Cmek
B —-— - E—————
-0.03[V]  0.637[V] S LSS, TS, S S S
P RECSE SN ® & D
G117 4§01 “S317 “S4-1” v SRR AN N
700 ‘ TR (au.)
600 I K6 a0 XUR Y e I AR
f 500 Fig.6 Peak area of flavor substance content in squid tentacles
= 400
gg 300 2321 RERYBARIL  FESEY T 3 EORIA TR BT

200
100

10 1.5 .0$ 1.0 1.5 2.0 1.6 1.5 .0 1.01.52.0 1.01.52.0
g 2x “\@? .88 wg‘&\? TRE 6\1\? .83 ﬁ\sg\? RStk
LR IF] (RIP relative)
Bl 5 haUERIE X GC-IMS =4EE (A)F1 —4EF(B)
Fig.5 GC-IMS 2D and 3D topographic of characteristic flavour
components in squid tentacles

S Ak E W B 2 9% B Ta) A% S I B e iR, 1 300~
500 s {4 FA ] DXl R A o b S R 22

2.3.2 #RAIFRIERY) B GC-IMS 4381 FIH NIST
A 2RI IMS 500 128 X £ 250 XU ) B 61 T GC-
IMS 43487, 45 R 5k 2 fME 6 P, BifaZip s
FE H AU oA 29 Fh R B R AR, Horp 14 Fb
BEJS . 3 FPERZE . 5 FhEESSE . 3 FESSS . 2 FhER 2SN
2 PR

e

AT A LRI S, AR . SR DL,
B U B, E ORI AR, B a2k
PR R 5 T2 Sy, AL 3-F 3L TS DI
DI, 2-FH LI . T . O BN i, Hoah
SR HAHEIHERS | Liu 2520200 X9 ) 2 PO I 5 5 SR AR AL,
HRUEHA T IS A o ) R R SO Sy A 2]
MY T, GRS RIS R I, 26 14 Fh,
Z AV FRRIVTR AT A8, AR T R A%
A . il S I PRAS T A U5 R 1) A A=A R
e, Brt HA AN R BUSR I N TR S, I . O
BT | T RIS Y R 065 i Bt £ 20 v i) SRR R
PRI A, T GRS AT TR B ARG, W &
TIHAMAR RS PPY . FEIEoT 5 d B A 15 1
Hf TR P14 B 1 S AR i i) A 3, E S2~S5 Z [al 25 51k
A, S1 F1 S2 2= kAN, FUR R nl 2 S1
1 S2 KT EE4E (5 min) . BEIE T L 3-H
FET Sttt e, HAA A2 2R L KRR | IRIRBRE, 3-

2

LUNERIE 5 SHIIBAN S 7/IA

Table 2 Volatile compounds identified from squid tentacles
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5 RS STz
S1 S2 S3 S4 S5
1 -HIBETEE-D  Z4F0R ., AR, IR 1885.504239.38¢ 1717.87+183.88¢ 2273.27+12.88° 2810.43+231.87" 3635.43+62.07°
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Fig.7 Fingerprint of volatile compounds in squid tentacles
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