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Abstract: Differences in volatile flavors of abalone processed using different fumeols were analyzed by electronic nose, and solid phase
micro-extraction (SPME) coupled with.gas chromatography-mass spectrometry (GC-MS) was employed to investigate changes in volatile flavor
components, allowing for identification of factors affecting flavor formation in response to different fumeol treatments. The results indicated that
changes in the volatile flavors of abalone samples generated by different fumeol treatments could be sensitively detected using the electronic
nose method. The results of GC-MS demonstrated.that there were significant changes in the types and relative contents of volatile flavor
compounds in fumeol-treated abalone, and 72 and 98 volatile compounds were detected in the liquid smoked abalone | processed with super
fumeol 11-2001-and liquid smoked abalone 11 processed with super fumeol 11-2008A, respectively. Additionally, phenolic compounds were
characteristic substances related to the smoked flavor, and 19 and 22 volatile phenolic compounds (contents: 47.52% and 55.94%, respectively)
were found in liquid smoked abalone samples | and 11, respectively. Principal component analysis (PCA) of GC-MS data suggested that GC-MS
could effectively distinguish the abalone samples processed using different fumeols, and GC-MS results of the differences in flavor substances
were consistent with those from the electronic nose.
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Table 2 Effects of different fumeol treatments on volatile flavor compounds
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HEER

11 36.02 124-=FEIK - 0.56 -
112 38.28 4-1F FARFOR - 2.03 -
113 20.98 X - - 0.07
114 2391 12-ZF K - - 0.28
115 25.58 2-H KR TR - - 0.10
116 30.73 123-ZF A5 FA-XK - - 0.64
117 38.28 4-1F FARFOR - - 0.17
118 1.63 1-F 3R 0.12 - -
119 10.36 AR B 0.13 4 -
120 28.72 34-TF A& NN-—& (1,7-N M) FL =4, 0.65 - -
121 33.75 2-5K-3-F K - AKX - 2AM-13-K50 %% 0.05 - -
122 37.52 S 0.84 . .
123 25.22 g N 0.01 - -
124 155 —F : 0.57 0.25
125 5.50 7-F&, TH-=%5t[cglPF A 0.22 -
126 16.47 1-F BAk% - 0.26 -
127 18.50 2-TBLA kv - 1.40 -
128 20.33 2-vk v F B - 1.08 -
129 28.87 2- LB ARk - 0.44 -
130 1.62 DL- % £Bt-DL-4A 284 - - 0.38
131 1.44 N- 2k 9 2 - - 0.07
132 4.73 2- FBL I 40 e - - 0.07
133 9.72 SR - - 0.13
134 12.92 LiE S S - - 0.03
135 21.24 5- T -2- Lk A ek o - - 0.29
136 24.89 RIArA - - 0.05
137 28.55 1,1-=F AR - - 0.03
138 28.87 2- LBtttk - - 0.37
139 35.14 45,6,7 09 SAL-7-F F-vg|wk - - 0.05
Bk

140 29,52 Ry 0.02 3.79 6.92
141 30.21 4-TH-2-F FL-K B 0.18 5.43 4.44
142 35.63 2,5- A T A KBy 0.08 - 0.01
143 26.64 2-F AR By - 8.27 15.28
144 27.00 2-9F FIL-3-F A REy - 1.12 1.95
145 27.78 2,6- =¥ AR KE - 0.40 0.95
146 28.68 2-F A AR-4-F AR By - 9.47 -
147 29.56 2-9 HORE - 458 -
148 30.21 2-T A KBy - 0.20 0.27
149 30.44 ST AT =B - 0.26 -
150 30.94 4-F Ry - 6.03 6.44
151 31.46 2-F A -4 A OREy - 0.29 0.73
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152 32.27 2,4-=F IR -REy - 1.00 0.25
153 32.39 2,3- = F K- Ry - 0.08 -
154 32.79 34-=F K RE - 0.07 1.23
155 32.80 2-F 8UL-3-1 R AR By - 3.23 -
156 32.87 3-THARE - 0.11 0.25
157 34.47 2,6-=F FI KB - 312 1.70
158 35.76 4-Y A KBy - 0.07 -
159 28.28 2-51 A HL-6-F A REy - - 13.22
160 29.04 2,35-Z F Hh-14-K =B - - 0.84
161 31.08 2,35-Z F Hh-14-K =B - 4 0.10
162 31.79 2-T3-6-F A KEy - - 0.13
163 32.39 THEB - - 0.60
164 32.99 2-F Gk -4- TH KB 2 . 0.04
165 33.29 2,3,6-= KB - - 0.17
166 35.60 2,4- =BT A KBy . - 0.03
167 39.67 24,6 = FE - - 0.39
=)

168 6.95 s St 1) 0.09 - -
169 8.42 3,4-— 5 2H-sttwh 0.03 - -
170 34.76 9,9-= ¥ 3L-9H-9-#: 4% - 0.04 -
171 19.02 2-(1,3-FRFF =55 &)-8-F A -3-FH K -2H- K ok - 5.40 -

i ERMB G ERT A AA IR, 7 R AR o A
7 3 PEMRAERIBEGAIZE & R ST
Table 3 Changes in the volatile components of abalone samples prepared using different fumeol treatments

. FE MM R AR BRI Y RERART EER PEi: P Y3
R sEsL G REH ] REHI sEshe REM]  REMI PC1 PC2
RS 9 6 3 14.32 4.40 2.81 -0.946 0.324
Bk 6 6 9 73.73 14.16 19.87 -0.993 0.115
RS 3 9 20 0.43 2.86 6.60 0.662 -0.750
12 s 2 2 4 5.68 0.41 0.19 -0.972 0.235
S 0 2 3 0.00 0.26 0.20 1.000 0.020

EES 4 9 9 1.04 8.27 6.76 1.000 -0.003

(7 ES 5 5 12 1.19 4.62 2.92 0.950 0.311

FAE 2 6 7 0.43 3.63 2.46 0.986 0.167

A RE 3 6 9 18 3.97 1.72 0.640 0.768

B 3 19 22 0.28 4752 55.94 0.942 -0.336

) 2 2 0 0.12 5.40 0.00 0.649 0.761
39 72 98 99.02 95.50 99.47

E BEMRSBEERT R AL
222 BEMReAM R ZraaHr (PCA) R BER. BR2E. FESmEE, HAHK AL
R 49-0.946%. -0.993%. -0.972%. 1.000. 1.000. 0.950.
AN [E) I T Ak 3R A 2 A AU ) o AR XS B = 0.986 #10.942; PC2 FEAWIZE. SR LAMIA, H
FRG iR E W E 2 s, @t & HRSE FHOE 2500099 5-0.750. 0.768 A1 0.761. HE 3 7JFE
BT AR IR RBURIL(LER 3), PCL EEARE [EK, H, F—FRsr (PCL) FIZE —F s (PC2) 435HilfF
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BT R (FERMEXIRP AR S &) 1) 80.52%FH
19.48%, 1A 100%, 7 T AAREMA R HMEL,
FRER R P ZE S BB R WE PCL b [FIRATCAE H,

BARESI AT T4 ESL R X3, 1 IH DA R X
RIS oA BT PCA 20 il DUREFHBX
IIANFEIIN T AR f5 . ) PCA B A E e, SHEHE
1 5 A X 5 BABIE PCL L, WS T Ak
A AR S 22 57 R BEAIE PC2 b, XS5 HTEM
PCA /&5 A&

1.0
A

T oost
o0
<
S 00F *
3
£ 05f
=
g
= -1.0+ o HEff]
E | AWM .
o & I SELAf 11

-15 -1.0 0.5 0.0 0.5 1.0

1 main variance (80.52%)
3 3 FiESh GC-MS X HIER S HRE
Fig.3 Principal component analysis of GC-MS data from three

types of samples
3 4Eip

HL ¥ B BB R A 20 X 2 A [R) R B T A )
fifi {1 Sk, 454 GC-MS /rirsm R, & mib
) £ PRI R PR IR ) R PRI i A TR
A, AR R0 SR A B s A I S A X 1
25 11-2001 LR AL BRI TG T JEAGII H 72 Ff
FERMEDNIT, 25 11-2008A 7 (oM EE 7 Ak 22 P 2 6 T
FLU e 98 R R MW, <A 29 MRLE 2 M
v ARG HH s T 2 A A 0 B JXUSAR PR AE AR
JR, VTR TN (RS FIARN & S TR S T, VR
il T A SR S RSN 2-H A E-4-H
Bk (9.47%). 2-FAIAR) (8.27%). 4-FJk-
KWy (6.08%) 4= FL-2-FA%IE-2KT) (5.43%), WE
fifi 11 oA O R S (T 28 o 2- F A R Ty

(15.28%). 2-HEJE-6-FE KW (13.22%). K
(6.92%). 4-HIIL-ZE®Y (6.44%); WEEAR 1T RS
SRR B B TR T, JLARREE AR
w8 15.36%F1 10.39%; RS 1A
PN 5 (1) 3 Tl hn 23 LA T 1) O FhRnl B
1) 20 Fh, AHXTS M 0.43%5 71 INE] 2.86%F
6.60%. [Flif, K GC-MS 74 PCA 4 3,
GC-MS REMAT R0 X 73 AN [ AR B i A FE i £ 5
3 AMFE SRR T ) 22 T A4S R S T S g AR

o P, BRI GCMS AN A AEET I AR
R T s B R T LA
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