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P /NIRRT L R K I 0 L O 7 B A o £ je 4 R W I O3 S 5 i
SP: RK AR £ B ; WP: [ SR A1 1R ; XP: /N 4 £ |
FE BB E U 7R 3 P o Iv) £ 7 48 % M I b 26 1 35 M 25 57 (P<<0.05).
Fig. 1 Volatile compounds content in skin of small cages, submersible cages and purse seines cultured Pseudosciaena crocea
SP: fish skin in submersible cages; WP: fish skin in purse seins; XP: fish skin in small cages.
Values in bars that do not have the same letter are significant different (P<0.05).

100 a

80 BXL ®@SL mWL

60 |-
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relative content
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% b 2 % I
0 1 el 1 e 1 1 s 1 & ]
BAALEY)
2 22 S LGS FEE JilspS P S Fopt
aldehydes alcohols ketones carbonyl compounds lipids hydrocarbons others

and alcohols

¥ K% M L4 Fh2E kinds of volatile component

P2 /NI L R K R R L0 7 B A i £ 98 44 T M O S 5 o
SP: TROK AR (L, WP [ 9 3758 19 88 XP: /N R fr
FE BB E B 7R 3 R ) £ 7 44 % M b 28 A 1 35 M 25 57 (P<<0.05).
Fig. 2 Volatile compounds content in scales of small cages, submersible cages and purse seines cultured Pseudosciaena crocea
SP: fish scales in submersible cages; WP: fish scales in purse seines; XP: fish scales in small cages.
Values in bars that do not have the same letter are significant different (P<0.05).
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SIS 1 AP, T WL R 32 A RO oA G 3T 3 P IRAE K e oy |
BElE . (E)-2-F MW . 1-Eks-3-BE. 2,3 g RPESUMHE], WP R EAL & Py RIRE2E 5 i,
7 OWL 7 FRCE AR RS 3 FhEE, 1 SPIRZ, XP A, WL BRI & 9 A2
FhEEE, 3 FPERZE, RSP, WL b ERKBRRS &S T XL ORI SL, 1 SL 5 XL YA & Y1
BHFFELE XL SLh BRI H IR, BERSHRLREER.
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Tab.2 Key odor compoundsin skin and scales of small cages, submersible cages and
pur se seines cultured Pseudosciaena crocea

XTI TTHR B (ROAV = 1) relative odor activity value (ROAV=1)

AW FR compound R skin fa i scale

AN VK R TN VK R 1

small cage  submersible cage purse seine small cage  submersible cage purse seine
& propanal — — 0.659~2.567 — — —
J&#% pentanal — — — — — 1.438~5.034
(E,E)-2,4-C. —J#&l# (E,E)-2,4-hexadienal — 0.230~1.383 — — — —
(E)-2-13 4 (E)-2-pentenal — — 1.18 — — —
C.f#%# hexanal — 6.435 22.167 — 2.351 7.003
(E)-2-C.}if& (E)-2-hexenal — — 2.085 — — —
(Z)-4-Pi s (Z)-4-heptenal — 3.391 14.888 — 1.43 10.719
FEf% heptanal — 12.907 32.145 — — 20.729
FEE octanal 1.657 3.713 33.599 1.647 4.368 86.925
(E,E)-2,4-B¢ —J#M (2E,4E)-hepta-2,4-dienal — 5.699 11.352 — 1.112 1.08
KW phenylacetaldehyde — 3.464 — — — —
(E)-2-F il (E)-2-octenal — 5.429 4.228 — — 2.96
T-f% nonanal 491 100 100 1.471 10.422 100
(E,2)-2,6- T —J&% (E,Z)-2,6-nonadienal — — — 1.099 1.936 4.241
(E)-2-T- 4l (E)-2-nonenal — — — 1.568 4.54 —
4P decanal 1.014~20.286 — — 0.106~2.114 — 2.088~41.753
(E)-2-2$ ¥l (E)-2-decenal — 21.249~28.331 — — 2.11~2.814 —
2,4-%% I 2,4-decadienal — — — 13.883 30.714 —
I-f& leaf alcohol 0.279~13.945 — — 0.046~2.313 — 1.218~60.920
1-2¢45-3-F% 1-octen-3-ol — 4312 11.032 — — 2.753
1-/%4%-3-[d 1-penten-3-one — 3.855 7.193 1.552 — 9.52
2,3-J% Ml 2,3-pentanedione — 5.008 9.496 — — 6.699
1-3¢4#5-3-Ff 1-octen-3-one 100 — — 100 100 —
2-T-Ff 2-nonanone — — — — — 0.075~3.005
2-%%fi 2-decanone — — — — — 1.127
VM pinene — 1.057 — — — —
M limonene — 1.887 — — — —

F LAY A ) R 2 23 3 R R T A
1B F a5 o 19 Z2 AN A s 7 iR (PUFA) AT A=
T A f4 1201 A g 4 A 0T R #0178 % A0 LA M
i 0T PEA A AF 9 3R A B B R B K AR K, 370
K PUFA 19 &AW BT, Hois gk
W, TOKMARZ, m/ANNFRAL, KM
(R4 2 P AR B P S A AR & i S fa
& PUFA & A HILCHKR, Mk PUFA &
Bt 5 77 FE KA B 386 KT i . AFaR R, X
.S 4. W AN FAIRENRIX, HIRFmKERES

BRI Y K. Rk, Wik PUFA Ui R £,
S A BRI A D R S Bt S dLIR
2 X Hidk,

BB PR ) XU 2 R R R MR SR A
IR g 20270, et £ 9 S 1k 123 P B
FACA Wi F A WAR I AR, RS R &
A HUEE IR L AN RS, R ET DA SERE, 7E
3 P TR R E T, WP XU A S5 k) B e A1,
SP Kz, XP fie2s; WL KUBRY) BT #h) it XL #il SL
i, XL 5 SL [ 22 %5/,
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3 PR ECIR A A B Ah A fa 7 | A i o R K
BRA ST T S . R RS A, WP Al
SP Hp AR KU A BOR AN 2 L T XP o R
LR R4 B TR 2, WL v 3 A XU 18 43 %% B A
P ZF XL, SL " B R A%k B Fifp s
X 4. S4dl. WA FERRBRE 256k 3
Tl 2 [ 32 78 K 5 £ 42 ol A SRR B 2
22 S A R PN 22 R A0 IR R RS R S 2
TR o 25 57 T30 3 FPBXSRA K i
fhfiz | k) XIREE—E 2R, £ XP. SP.
WP EARRBRA 3, OO BERE | (Z)-4-BETE |
(E, E)-2, 4-58 "I | (B)-2-V-HGlE . 1-¥06-3-17
25 g P SP A WP A AR 4y, 1H
A2 XP B ERRIRA ST . O B2 IR A ™ A
(g, WM AL A =y, HHA T R R,
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JR, WP P AR kAR TR AT LA, AE 3
P TR E K fa 0 {7 v, WP ISP XU L XP
PR T 6 fF 3 R IR 5 K 3 fa i
WL B XU e XL 1 SL A XU 5= &

NI L TR ZK IR R L 19X 7 B R 8 e 1 £ B
AR R U A B R 2 5, R KUK ) I
B AR UAFEE S

3 Pl X SR AE B A fh i, WP XU ) I
¥ e A, SP IRz, XP #x# ., WP il SP H1 F KX
BR A BCR AR 2R 2T XP o 3244 XU i 43 B0
MR, 5 XP AHLL, WP Hl SP KUK EE 5,

3 Fib X SR A A B A fn g, WL 9 KUK 9 I

IR XL A1 SL A XUBR Y B 54, XL 5 SL
() XU B oA B 2 S /N o WL 2 AR XU ol 53 5
MRS T XL R SL H == 4 XU B 43 5 i A
2, 5 XL A1 SL #iH, WL UK EE .

SR, W RIS P RS i,
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Volatile flavor compounds on the skin and scales of Pseudosciaena
crocea cultured using three different methods

XIAO Xiong'" 2, LIN Shugin®, WU Xiongfei’, ZHENG Zhongming'

1. Key Laboratory of Applied Marine Biotechnology, Ministry of Education; Ningbo University, Ningbo 315211,
China;
2. Ningbo Ocean and Fishery Research Institute, Ningbo 315211, China

Abstract: This study applied headspace solid phase microextraction combined with comprehensive two- dimen-
sional gas chromatography-time of flight mass spectrometry to analyze the volatile flavor compounds in the skin
and scales of Pseudosciaena crocea cultured in small cages (X), submersible cages (S), and purse seines (W). A
total of 118 volatile components were detected in skin and scales of fish from X, S, and W. In addition, aldehydes,
alcohols, ketones, and hydrocarbons were the dominant compounds. Significant differences were observed be-
tween the volatile components in the skin and scales of X, S, and W (P<0.05). In particular, carbonyl compound
and alcohol contents were highest in scales of W fish, followed by scales of those in S, and lowest in scales of fish
from X. The carbonyl compound and alcohol contents in skin of fish in W were significantly higher than those in
skin of fish from X and S, but no differences were detected between skin from fish in X and S. Differences in
carbonyl compound and alcohol contents were directly related with polyunsaturated fatty acid (PUFA) content in
the bodies of P. crocea cultured using different methods. PUFA content accumulated gradually in the body of P.
crocea as physical activity and natural food intake increased. Therefore, the carbonyl compounds and alcohols
produced by PUFAs increased accordingly. Among the volatile compounds in scales of fish held in all three en-

closures, 5, 15, and 13 kinds of compounds (ROVA=1) were selected as key odorants with relative odor activity
value. The number of key odor compounds (ROVA=1) in scales of fish from W and S were more than that in
scales of fish from X. In addition, more key odor compounds were detected in scales of fish from W and S than
from the other. Nine, 10, and16 key odor compounds (ROVA =1) were selected in skin from fish in the X, S, and
W. More key odor compounds (ROVA=1) were detected in scales from fish in W than those in skin from fish in
X and S. Similarly, more key odor compounds were detected in scales of fish from W than the others. We con-
cluded that carbonyl compound and alcohol contents in W was higher than those in X and S. In addition, the flavor
composition in W was optimal. The number and variety of key odor compounds were greater in W than those in X
and S, and, flavor in W was richer than that in X and S.

Key words: Pseudosciaena crocea; cage culture; purse seines culture; volatile components; relative odor activity
value; key odor compounds
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