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P (P<0.05) ,3X 5874 FFRa A R vyl 48
L A= e i [ e LB T S G
AV ECF- e JL PR P RELR 7 7 i B AR T SR A [
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5 FRVE ICOT- Sl L Z IR RR A B L 2% 2, e 2 v]
AR S SRRV LTSl LA A4S ) 17 b
M2 , €0 SR FH T /K A 2 A ARG 381, — 3 1 2 R i
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Table 1  Basic nutritional composition of wild and
cultured Sebastes schlegeli 2/100 ¢
g kayE R R e R O MER SR OHIR SR
HFH: 77.43+0.29" 3.99+0. 05" 88.82+0.21° 7.41x0. 05"
FRFE 75.28+0.48" 2.99+0.07" 87.50+0.43" 9.29+0. 12°
E RS DRI AR PR L SR R8s R
INE AR R 2E 7 B3 (P<0.05) .

A2 T AL IR KT Gl UL A AR BR 2 R,

(AT 23t)
Table 2 Amino acid composition of wild and cultured
Sebastes schlegeli (in dry basis) 2/100 g
P, o

A wp: Jet
KA (Asp) 9.00=0. 12° 8. 60+0. 13"
HEBE(Thr* ) 3.90+0. 04 3.76+0. 02"
22 2R (Ser) 3. 46+0. 01" 3.11£0. 11"
AR (Glu) 12. 59=+0. 32° 11. 67+0. 24"
HE R (Cly) 4.74£0. 04" 3.72+0. 02"
PR (Ala) 5. 14+0. 09" 4.6420.11"
JHe &2 (Cys) 2.75+0.01° 2.50+0.01"
AR (Val* ) 4.30+0. 11° 4.16£0. 13"
AR (Met ™) 2.17+0. 18" 2.34+0. 03"
REER (") 3. 810. 02° 3.59+0.01"
LR (Leu™ ) 7.09=0. 08 6.79+0.11"
g S 2 ( Tyr) 2.17+0.01" 2. 63+0. 02"
HKINEAMR (Phe™ ) 3. 46x0. 02° 3.030. 04"
R (Lys ™) 8. 160. 14° 7.71£0. 12"
2H %% (His) 1. 06+0.01* 0. 85+0.01"
AR (Arg) 5.230. 04" 4.52+0.01"
fIli & B2 (Pro) 4. 170. 12" 3.68+0. 16"
S.UAA 31.47+0. 37" 28. 63+0. 42"
SEAA 32.89+0.41° 31.38+0. 33"
SNEAA 50. 311. 23" 45.92+1.04"
SAA 83.20+2. 56 77.30+2. 11"

(SEAA/ZAA) /% 39. 53 40. 60

(SEAA/SNEAA) /% 65.37 68. 34

(SUAA/ZAA) /% 37.82 37.04

IR B, SUAA FORBIRE IR B, SEAA K
INILTT R LR SR INEAA F R AR 2 S TR i, 3AA 3R
ANEIER B, R ARNG TR R 225 3 (P<0.05),
T,
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e, BEIREIERIEE EY R, th 4 Fha
BER (IR A R A H R A AR E H IR H =
MR PR AR ) ZH A ™) R IR A AN 2 2 (1
MR SERR , H7E 20 SE R I | T0UBH O 0 77 05 | B4 I
FEJ5 TR BIAR AT (AR FH S 3 I e ik S B 1
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HY A= 55 FRFE VT [V il UL A 0 75 2 IR S TR PEAN
GERLULZE 3, i 3 WAL AAS B AR 5 R RIG
S L PR 55— BIR ) S B R 34k R, W A VR TGO
fi JIL PR 365 B ) 2 R IR oy O A TR B R R (RN R
FIE 2R ) , 7758 140 EC -t L PR 27— R o] 4 3ok 1 I
FSE IR CS B A 5 FRFEVE [GP- il UL PR 25 — R
il G LR 141 Ry A DN 2 I s TR, 5 B ol e L iR
BIREARR . M R R =R 5
T A0 2 R 2 52 M VDT Sl L PR B B SR )
BLEHEIR , BPAE S SRV ICT- S LR B EAAL 535
J&93.87 F191. 30, BFA i G-l UL IR Hh LR 1Y
AAS \CS I EAAT 3475 T FR 5 V/F [Pl L AT 156 ] B
AR Tl L PR 9 2 1 B R (A
2.4 RERRERZEAN 5317

$¥ A4 53RV TGP il (L DY A 107 R 4 1 D0 3% 4,
I 4 W0 P A S SRR T G OF il JUL PR 3446 D 21 15
Pl R , Forh i AR MR (SFA) A 4 B, Cl.y &
WRZ  PAEHRITR (MUFA) A 4 Fl,Cyy. 0, &
Wi Z A EANGIPTER (SUFA) A 7 Fl, 82
EPA Fl DHA, EPA #l DHA BA IS Fiafk W&
I FEAEDIRE, e AR B 0 B R A, i AR
TSI R BHEEAER  BE S IR R OT
flAILIA H, DHA 1 EPA & i 43 51l 7 BI85 R &
1) 22.67% F1 18.98% , RV A/ [G-F- it LA 247 B A7
R PR AR T, LT A 4 EC T il L A T Sk 28 1
HF A= 53R FH VT T8l LA 35 5 A = & AN AR
iR, o3 ) 7 g 05 R 5 i Y 69. 81% il 71. 98% , B

R T2 2 A5 B ST 45 5L, 3 AT BB 5540 AR 3
R BRI R ERA K,
2.5 HFERMERRY ST

S AR 55 R BAVE EQT- il L IR 2 A 1k IXUBR ) S i
PRGBS o a5 AR 1 SRRl R e £

&3 HAL R KF LA
b BRI TR M AR
Table 3  Nutritional value evaluation results of
essential amino acids in the muscle of wild and

cultured Sebastes schlegeli
FAO/WHO 4392 B4 FRIH

WFF R IR e -
e fgt B A4S ¢S A4S CS

Ile 2.5 3.31 1.14 0.86 1.08% 0.81
Leu 4.4 5.34 1.20 0.99 1.16 0.95
Lys 3.4 4.41 1.79 1.38 1.70 1.3l
Met+Cys 2.2 3.86 1.67 0.95 1.65 0.9%4
Phe+Tyr 3.8 5.65 1.10° 0.74' 1.12 0.75'
Thr 2.5 292 1.16 1.00 1.13 0.96
Val 3.1 4.10 1.03' 0.78* 1.01' 0.76”
EAAI 93. 87 91.30

G IR BRI TR R SR E T R R
ko4 AL ARG ILA
Ji B BR 48 % (VA B R
Table 4  Fatty acid composition in the muscle of wild

and cultured Sebastes schlegeli (in wet basis) %

PO =N
=N
Jig iR

: (1278 Feu
Cieo 3.08+0. 11° 2.99+0. 08"
Cis:o 0.53+0.01° 0.37+0.01"
Ci:0 21.57+1. 05" 19. 88+0. 95*
Cis:1 3.55+0. 23" 6.27+0. 41"
Cis:o 5.02+0. 12° 4.79+0. 11"
Cis: 1o 23.24+1. 54° 24.40+1. 26"
Cis: 26 10. 89+0. 02" 14. 84£0. 76"
Cis: a3 0.36+0.01" 1. 68+0. 10°
(O 2.39+0. 02° 1.74+0. 13"
Cy:n 0.32+0.01° 0.30+0.01"
Cao: 33 0. 86+0. 03" 0. 66+0. 03"
Cao: ans 4.61+0.04° 2.45+0.01"
Cy. 5:3( EPA) 7. 41x0. 08* 6.06+0. 12"
Coiy 0. 92+0. 02° 0. 66+0.01"
Cy . 6z( DHA) 15.26+0. 23* 12.92+0. 18"
EPA+DHA 22.67+0. 31" 18.98+0. 30"
SFA 30. 20+0. 87* 28.03+0. 51"
MUFA 30. 10+0. 63" 33.07+1.01°
PUFA 39. 71+0. 56" 38.91+1.03"
PUFA+MUFA 69. 81+1. 42" 71.98+2. 03"
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The fingerprinting of volatile substances in muscle of wild and cultured Sebastes Schlegeli
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WRIEOE T FRIEVE I B L P . BT =, B ARV IG
Pl LPY Y SR AT RS 08 T 37 FE VT Q- i L
P o ABFFEA] A VE BT il RS IR I AN ZE & 1 IR
H—EZ%

SE

(1]

[3]

[4]

(5]

(6]

(8]

(9]

KEFEIEA S5 FRIGETEME
R BA RS LR SR m[)]. K& #E
B A # % 4%,2020,35(3) :355-359.

REW, I, FE, £ 2EIMTHEF
B o A LR RSB E R ALT]. AR
#,2021,40(3) :310-317.

WEE , ERFE, FE L, % FRPHEL &
ARPRERFERENHR[I]. # At
J& ,2022(3) :33-44.

PR, ER2F,KEM, % ETHIEARFIL
WiFKPEHITNELR K FRSEINMN
[J]. o B AR ,2021,28(4) :391-402.
HER EEE,KAR, S FRFHERAXER
WA ARG R A R ERN[T]. KEE
W F 4% ,2019,43(3) :526-536.

KATYA K, LEE S, BHARADWAJ A S, et al.
Effects of inorganic and chelated trace mineral
(Cu,Zn,Mn and Fe) premixes in marine rockfish,
Sebastes schlegeli (Hilgendorf) ,fed diets contai-
ning phytic acid[ J ]. Aquaculture Research,2017,
48(8) :4165-4173.

AZ,ERE FEL,% FRPHL EXHE
BfEs X B FRENART[I]. L AF
& ,2020,41(6) :37-48.

FHE AR, ERM E FESRBETFRF
G b A BT ], & & Tk A4, 2017, 38
(8):87-91.

FHX,ERR, N KD, %F.6 MR BEIF

[11]

[12]

[14]

[15]

[17]

[18]

[20]

K P 8 AL AR AT RN (T]. P E A
B 547 ,2020,10(2) :65-72.

HU M Y, WANG S, LIU Q, et al. Flavor profile
of dried shrimp at different processing stages
[J]. LWT-Food Science and Technology 2021,
146 :111403.

KWL, o—%, 7k, %. £ T o FE HS-
GC-IMS #1 HS-SPME-GC-MS 4 #7 7 A & 7= J&
BHE R AFFAE[T]. & & T Ok B 8, 2021, 42
(19) :106-117.

HRARERMEER LAEMTXNETZR
S BRZAEZME BEFAKLSNINE.,
GB 5009.3—2016 [ S]. Jk 3% . # & 47 % H K
#,2016.
FREARERMEERXTIARTXNETZR
S EREZAERTE BREPRLSHNE
GB 5009.4—2016 [ S]. 4k 37 . & E 47 % H K
#,2016.

PRARERMEER LEMTHNETZR
S ERZAERTE RRTFEARNN
# :GB 5009.5—2016[S]. db 7. o EAx 1
WA, 2016.

FRARERMEER LAEMTXNETZR
S BERZAERTE RPN E
GB 5009. 6—2016 [ S]. 4k 3% . # & 47 % H K
#,2016.

TR, TEF RA E TR SE BERE
FURLNEFMN[I]. FEBELRE S
% ,2020,10(2) :23-30.
RNTE, KA, W, % R E R X B A
R BEEI LA E R RS 5 IEM[T]. A
& A 5 AL ,2021,37(4) 87-95.

MR EEF ¥R, 4. FRAEEH 2
BT GIEMT]. AL 3R 2022,43
(1):188-194.

R, EE, H, S REREHAEALA S E
TN G FAE Rk AT ()], R 5 4R, 2022,
36(2) :384-391.

IEW, ETE,EH, 5. FAEMRAERY N



R % B A RV K P 8L A E I e Rk ot o AT

.39 .

[21]

[22]

[24]

[25]

[27]

[28]

WEFRAK DT EFN[I]. KFFRF,
2020,33(4) :15-22.

KRB kA, EE, % R REE R AN
WE TR BT[], & 3% 4#%,2017,
39(2) :203-205.

G, KA, RE, % R £ K8
WE B R A [T]. & &%, 2015
(2):126-131.

BEE EE,BER,F. L REEE RN E
FEMAEHRR SN R[T]. BiFE L,
2009,31(3) :293-299.

VA RS, R, I A e E
BEH B ERARTEFNEL WA R[]].
B 9 vk & ,2020,45(11) :74-80.

X\ FF, o MR, . B K AR
HLAE I 2 BT 1 T & A 5 B
[J]. K554 ,2019,43(11) :2413-2423.
MOHANTY B,MAHANTY A,GANGULY S, et al.
Amino acid compositions of 27 food fishes and
their importance in clinical nutrition[ J ]. Journal
of Amino Acids,2014,2014;:1-7.
FLhREE, kede, T AN T BRBE
SR FE R R HER]T]. BB R G I
£,2020,41(15) :201-210.

ZANG M W, WANG L, ZHANG Z Q, et al.
Changes in flavour compound profiles of pre-
cooked pork after reheating ( warmed-over fla-
vour ) using gas chromatography-olfactometry-

mass spectrometry with chromatographic feature

[29]

[30]

[31]

[32]

[33]

[34]

extraction[ J ] . International Journal of Food Sci-
ence & Technology,2020,55(3) .978-987.

MA N,CHYAU C,PAN B S. Fatty acid profile
and aroma compounds of lipoxygenase-modified
chicken oil [ J]. Journal of the American Oil
Chemists Society,2004,81(10) :921-926.
KEF, FRE, & MH,%. HS-SPME-GC-MS
PR A 8k & 48 KM R 2 R AW 2 AT
[J]. & %A% 2014,35(24) :130-135.
MG, AT R M4 %, % SPME-GC-MS 2
T 3T 3T A 4 Bl A R R Rk ik 2 [T]. R
AH2,2010,31(24) :410-414.

Kewm, EHE, EXE AffafiEa R
FEEER KRN EE[T]. & &R E,
2019,40(14) :206-213.

BAI J,BAKER S M, GOODRICH-SCHNEIDER
R M, et al. Aroma profile characterization of
mahi-mahi and tuna for determining spoilage
using purge and trap gas chromatography-mass
spectrometry [ J ]. Journal of Food Science,
2019,84(3) .481-489.

De LIMA ALVES L,DONADEL J Z,ATHAYDE
D R, et al. Effect of ultrasound on proteolysis
and the formation of volatile compounds in dry
fermented sausages[ J]. Ultrasonics Sonochemis-
try,2020,67:105161.

FeM, 5, B AEH, % 0-3 LCPUFAs # 3
Wom T & A e B AT R R ok 4 B R R
[J]. & B4 & #4%,2020,20(6) :95-105.

Comparative analysis of nutrition and flavor of muscle

between wild and cultured Sebastes schlegeli
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Abstract; Wild and cultured Sebastes schlegeli were analyzed for differences in basic nutrient composition, amino

acid composition, fatty acid composition, and volatile flavor substances. The results showed that there were signifi-
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cant differences in the basic nutritional composition between wild and cultured Sebastes schlegeli, with wild Sebastes
schlegeli having significantly higher moisture and ash content ( P<0.05), slightly higher crude protein content, and
lower crude fat content ( P<0. 05) than cultured Sebastes schlegeli. There were 17 amino acids detected in both wild
and cultured Sebastes schlegeli, of which glutamic acid, followed by aspartic acid, was in the highest content, and
histidine was the lowest. The total amino acid content of wild Sebastes schlegeli (83.20 g/100 g) was significantly
higher than that of cultured Sebastes schlegeli (77.30 g/100 g). The X EAA/ Y AA and Y EAA/ Y NEAA of wild
and cultured Sebastes schlegeli met the FAO/WHO quality protein standards, and the essential amino acid indices of
both were 93. 87 and 91. 30 respectively, which means that the protein nutritional value of wild Sebastes schlegeli
was higher than that of cultured Sebastes schlegeli. Among the 15 fatty acids detected in Sebastes schlegeli, the total
content of EPA and DHA in wild Sebastes schlegeli was significantly higher than that in cultured Sebastes schlegeli
(P<0.05), with unsaturated fatty acids in wild and cultured Sebastes schlegeli accounting for 69. 81% and 71. 98%
of the total fatty acid content, respectively. A total of 20 volatile flavor substances were characterized in Sebastes
schlegeli, mainly including ketones, aldehydes, esters, alcohols, and heterocyclic compounds, and the relative
contents of butyraldehyde, propionaldehyde, and 2-butanone were significantly higher in cultured Sebastes schlegeli
than in wild Sebastes schlegeli, and they showed different flavor characteristics.

Key words:wild Sebastes schlegeli ; cultured Sebastes schlegeli; commercial fishes ;nutrition ; flavor substance
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