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IZR A M A T, W 5 57 BI-20 °CR R , 1R
3dfE i a i, 10 8, 7&K 20.0~21.7 cm, K5
It 120.95~170.66 g; 775 45 i H 1 ffi T 2024 45 2
H RN T 1L AR 48 e T L i e R K A BR A
A, 10 B, &K 21.0~23.4 cm, K JF & 124.08~
184.85 g, Fr4H 41 Lk g T 1 i A iz 28 ) HAT 257,
fief £ A K 0 TR AR A7 5 S B i i 2 e [
IR =R A 0I5 Bt ¥ T K B 5T T e R AT BURE
IS T A R ARy 1A RS AR AR
1.2 HmabiE

5 R R I AR PR R T, 1
BN . TR BENLAS H 3 R ARt YR
VG AT TR b T A A0 i B 37 4 LA K
RE Wi s SRR L W T . R4 7 R0 Tk
48 L) ARIBURFIE L N IE T, B T3S AR L
R LY o P ERAA AR TS F WG UL, L E— 2
F-80 °CUKFH A& H
1.3 MEAHZE
1.3.1  HE R R

K G I R RV R T FL AR 1 o i
72 R FA LI E &L (FOSS 2300, Fif i) | LK [
B R R R, K A i R
H g 550 Cry iR KI ke . Br A e O kB4R A
AOAC Tk
1.3.2  HRWiFR L LI 2

F A AR (GC-2010pro, S, HZA)
ST HE R AL A . A R T IR b S S0 -
Pk AR OIS I, 95 J5 FH KOH- Y 575 R B, -
B VAR b (75 °CokT% ), BE R g FH AE C e
L6 h, SR 5 FHBC A 6 fil A 0% B 40 454 (SH-RT-
2560, 100 mx0.25 mmx0.20 um) A& K I E T4k
S 5 (4 SAH LA AT I A o A TR R R T
FFIR, 100 °C LA 10 °C/min 43 2 T+ % 190 °C; 4%
J&i L 0.3 °C/min 4 3 %6 )k 190 °C T % 200 °C 5 4%
J&i LA 4 °C/min B9 8K A 200 °CFH % 230 °C.,
15 8 FIAG DU 2835 11 230 °C , kI 5 F Ak iR
WIEFAT IR EE 24 300 °C, #EFE HELEE 4 250 °C, HE iR
F1100 °C. 25 R L% EJRMTER (%TFA) R .
1.3.3  Z R A

W R T FRE S B FEFOIA 6 mol/L 572 , 72
RAYE T 110 °C N = iR R AF 22~24 h, R H %
VS W A 50 mL 25 Hf 2 4%, FEE 0.5 mL i )
40 °CWR A ZWT, 1571 0.02 mol/L £5 R 1 it i 1

TEME AR, 55 AT H 37 L-8900 235K 73
Hr{X (L-8900, Hitachi, H 4<) i 5E .
L4 HEMGItHE

T 4A Lt (Hepatosomatic index , HST) | i 14 kb
(Viscerosomatic index, VSI) . Al % /& (Condition
factor, CF) YT H A

Ls=100%x W,/ W, (1)
Ls=100%x W,/ W, (2)
I,=W,/L}x100 (3)

A L AR, % 5 Lo IR L, % ; 1 P ARG
BE, g/em?s W HL W, 43 930 Sk £ 1A U R P O I i
g WoN IR, g; L, W fARK  em.

K JH SPSS 25.0 #EAT P ST AEAS ¢ K B, B P<
0.05 M5B . A IR EE Y LI 45
2% (Mean=SD ) %R o

2 #ER

2.1 KRR

H 1 RN, B A 55 7 G A i v i P AL 2
ZESEAN T (P>0.05) ,{E F7 B 2H it B T o ) T A
PRI A L #8825 ve T 8 A 2 4 B % i faf (P<
0.05).

x1 HESFEFKEIESHNTEEIER
Tab.1 Somatic indices of wild and farmed
Thamnaconus septentrionalis

f5 45 Parameter WA Wild  F#4# Farmed
A 2 Body mass/g 147.74+£5.75 156.15+7.78
JIEAA L Viscerosomatic index/% 14.26+£0.40  15.82£0.51"
JiFHA e Hepatosomatic index/% 7.274£0.56  9.78+0.69"
A3 B Condition factor/( g/cm?) 1.30£0.03  1.35+0.03

oS B (P<0.05),
Notes: * indicates significant differences (P<0.05).
22 ENEFEHS

i & 2 nI A, gk 6 T v fl 4> fa M B 7E
15.2%~16.2% , HLIE G 7E 3.9%~4.8%. HLE H1EE
A 2 W R TADRELE U R A 4 B S AR, (H 25
SR RE (P>0.05)  {H U, FRFH 2 2R 68 T i fifi 4> £
TR Gy Er a3 S AIGT H A 2 2 8 T 1 5 (P<0.05) o
fogefigs I T il JUL PR AL 1 2 R AE 18.5%~20.2%, #
PR W 5 B TE 0.8%~1.1% ; B /4= 2 25 6 T 1 i 1L DAY
HLE 1 f i B IL T A 4L (P<0.05)  HLIR I &
B E R T IR0 4 (P<0.05) . FR5H 4H k€ T 1
filg JFF U 3 i S I T P A2 40 (P<0.05) , HiAth
Febr2EH A3 (P>0.05)
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Tab.2 Proximate nutritional components in whole body, muscle and liver of wild and

farmed Thamnaconus septentrionalis Yo fif. I T
41 Whole body AILIA Muscle JFAE Liver
fi b5 Parameter LRSS I LIS B! Lgan FroH
Wild Farmed Wild Farmed Wild Farmed
7K 4 Moisture 77.29+1.31 76.38+0.09 78.67+1.41 77.73+0.27 38.10+1.85 37.10£1.63
HIZE 1 Crude protein 16.18+0.82 15.23+0.27 18.57+0.45 20.24+0.27" 5.79+0.45 5.19+0.16
MG W Crude lipid 3.900.40 4.79+0.92 0.81+0.03 1.10+0.05" 50.01+1.84 51.45+0.85
JK4Y Ash 3.58+0.11 3.11£0.09" 1.35+0.04 1.34+0.01 0.75+0.02 0.48+0.01"

T 2 R B TSR0 A B A 3 1 22 5 (P<0.05) .

Notes: * indicates significant difference between wild and farmed fish(P<0.05).

2.3 BERAERZA AN oL, (H = AP B A= 4H 4 6 C20: 4n-6(ARA) it Z 55
26 3 nl g, e SRR T 24 AR R T4 (P<0.05),C20:5n-3(EPA) Fil C22: 6n-3
7 A 20 R 35 5 2 2 86 T i i 4 £ 1 1 R L R AH (DHA) 223 A . (P>0.05) .

®3 HESHRBEFKEDEEIEE LR ENR
Tab.3 Fatty acid composition in whole fish, muscle and liver of wild and farmed Thamnaconus septentrionalis
% SRR

) 4> ffi Whole body HILA Muscle HFRE Liver

g T2 Fatty acid - - - - - -

A Wild 7% Farmed 1A= Wild 7% Farmed B4 Wild 7% Farmed
Cl14:0 2.55+0.26 2.64+0.17 0.70+0.11 1.04+0.13 2.74+0.14 2.92+0.14
C16:0 26.56%0.56 28.14+0.95 24.09:+0.46 23.71£0.24 30.26+0.77 28.85+0.53
C18:0 7.10£0.69 6.31+0.39 6.89+0.26 5.05+0.12° 6.56+0.21 6.10+0.26
C20:0 0.47+0.01 0.28+0.02" 0.15+0.02 0.10+£0" - -
€22:0 0.10+0.01 0.10+0.02 0.06+0.01 0.04+0.01 0.08+0.01 0.05+0.01"
TSFA 37.98+1.59 38.02+1.19 33.38+0.66 31.66+0.31 40.95+0.97 38.80+0.37
Cl4:1n-5 0.63+0.03 0.57+0.03 0.34+0.04 0.23+0.01" - -
Cl16:1n-7 8.78+1.27 9.32+0.83 2.92+0.47 2.92+0.22 9.99+0.47 10.34+0.36
C17:1n-7 0.53+0.02 0.54+0.01 0.47+0.03 0.54+0.02 0.66+0.05 0.65+0.03
Cl18:1n-9 15.52+0.47 14.40+1.91 11.36+0.60 10.11+0.36 16.11+0.78 16.91+0.97
C20:1n-9 0.89+0.23 1.01+0.16 0.30+0.05 0.61+0.05" 0.71+0.17 1.26+0.12"
C22:1n-9 0.22+0.05 0.20:£0.02 0.09+0.01 0.09+0.01 0.33+0.02 0.28+0.03
C24:1n-9 0.24+0.06 0.16+0.02 0.09:0.02 0.03+0" 0.15+0.03 0.09+0.01
IMUFA 26.80+1.50 26.19+2.32 15.58+1.06 14.52+0.43 27.98+0.98 29.66+0.79
Cl18:2n-6 1.45+0.07 1.83+0.17 1.28+0.34 2.07+0.34 1.3040.11 2.10+0.11°
C20:2n-6 0.35+0.06 0.34+0.02 0.14+0.02 0.19+0.01 0.34+0.02 0.32+0.01
C20:3n-6 0.07+0.01 0.06+0.01 0.09+0.01 0.11+0.01 0.07+0.02 0.06+0
C20:4n-6 1.68+0.04 1.01+0.117 5.63+0.27 4.14+0.12° 1.23+0.19 0.86+0.03
n-6SPUFA 3.62+0.13 3.35+0.28 7.14+0.60 6.51+0.42 2.97+0.24 3.41£0.11
Cl18:3n-3 1.03+0.15 0.87+0.13 0.41+0.05 0.30+0.02 0.95+0.05 0.66+0.02"
C20:3n-3 0.34+0.04 0.34+0.07 - - - -
C20:5n-3 6.78+0.60 6.09+0.67 11.44+1.09 15.75+0.24" 5.87+0.18 5.98+0.18
(22:5n-3 2.77+0.21 2.38+0.36 1.96+0.20 1.77£0.10 2.60+0.20 1.80+0.14"
C22:6n-3 9.11+1.66 9.43+0.64 24.70+0.84 20.24+0.27" 7.56+0.38 7.63+0.31
n-3ZPUFA 20.02+1.42 19.12+1.51 38.61+1.81 38.07+0.39 16.98+0.56 16.07+0.47
2n-3/Zn-6 5.51+0.20 5.73+0.37 5.76+0.58 5.91+0.32 5.94+0.48 4.76+0.26

TE : SFA MU FR TR s MUFA. SAAEFIIE AR s PUFA. Z2 ARG TR . * 2/ M AL AN 57 A L KOs () A S 35 1R 22 57 (P<0.05) o —. R
i

Notes: SFA. Saturated fatty acid; MUFA. Monounsaturated fatty acid; PUFA. Polyunsaturated fatty acid. * indicates significant difference
between wild and farmed fish(P<0.05). —. non-detectable.
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¥ A= 20 LA T C 18 B dat A AR 1D 2 2 o
(SFA) ¥ 4 2 i3 T #7541 (P<0.05) , ARA LU K&
DHA b i 3 7 T 75 41 (P<0.05) , {H EPA I &Ik
T FRFHH (P<0.05) o BF A= 40 B M F AR 7 1R
(MUFA) .n-6PUFA #il n-3PUFA i & 5 3£ 5 40 0
I 222 5% (P>0.05)  (H¥ & TG4, L DHA
FEAE 20.2%~24.7% , EPA &8 7E 11.4%~15.8%.

Y A 2 0 5 G 4 2 66 T 1 B U B D7 TR 41
B ARARL, JURR OCHE Y iR 1D 2 41 ARA (EPA .DHA
LT W 22 5 (P>0.05) .

24 SEBRARK

FH 2% 4 ] A1, Sk g 1 1 il 4 £ R L DA 2 JE R
LA I 18 Ffr, FL T A LR O B, AR 0T 2L
R O B AR 20 ISR 24 4 0 28 FE IR 4 AR AL,
I 25 (P>0.05) . FRANMA T HFRA
% (1le) .52 2 2 (Leu) A% N 2 IR (Phe) | 1 22 1R
(Lys) A B B b il LR S i (SEAA) ¥ 1B & =
TR A4 (P<0.05) , MLt Z SE IR 5 B AR A 75 &
KL (SNEAA) (9 o (SEAA/SNEAA ) L 55 35 15
THAEH (P<0.05) . SVEFIRZIERR I, BF A 2 0%

T HREAE 253 B 2 (P>0.05)

x4 HEESFEFKEIEMSEMIIASTERAN

Tab.4 Amino acid composition in whole fish and muscle of wild and farmed Thamnaconus septentrionalis

% T B Al
SOLH: Amino acid 4>t Whole body LA Muscle

A4 Wild J7%8 Farmed WA Wild F74H Farmed
J 22 Thr 2.46£0.05 2.51x0.20 3.67£0.10 3.53+0.10
422 Val 3.26+0.09 3.04+0.12 4.41+0.06 4.30+0.18
HEZ R Met 1.64+0.29 1.46£0.29 2.48+0.04 2.46%0.13
S 542 e 2.26+0.37 2.58+0.19 3.73+0.06 4.17+0.05
SEA R Leu 4.51£0.72 4.99+0.37 6.320.11 7.35+0.18"
RN 82 Phe 2.1840.51 2.33+0.20 2.56%0.05 3.12+0.10"
H15% Lys 5.25+0.22 4.77+0.29 7.32+0.13 7.74+0.06
41 %4 His 1.59+0.15 1.36+0.08 1.89+0.02 2.24+0.17
K%M Arg 3.45+£0.72 4.17+0.37 4.51+0.07 5.1240.23
BT IR SEAA 26.58+1.78 27.20+2.05 36.87+0.42 40.02+0.25"
1R Tau 2.30+0.07 2.15+0.24 2.78+0.29 2.07+0.07
KA Asp 5.11£0.06 5.37+0.37 7.90+0.12 7.50+0.19
2252 Ser 2.37+0.02 2.56+0.16 3.35+0.07 3.17+0.10
AR Glu 8.67+0.33 8.92+0.53 12.32+0.17 12.40+0.24
H# R Gly 6.18£0.26 5.75£0.51 3.94:0.39 3.97£0.15
7R Ala 4.76+0.12 4.47+0.36 5.04+0.15 4.88+0.08
B Cys 0.850.05 0.85+0.13 0.77£0.12 1.28+0.41
Ji% R Tyr 1.26£0.39 1.78+0.15 2.86+0.08 3.03£0.09
JifiZ i Pro 3.12+0.79 4.13+0.73 4.24+0.95 2.46+0.25
BAEL T E I ENEAA 31.48+1.01 31.85+2.13 38.95+0.32 38.31+0.94
SEAA/ENEAA 0.84+0.03 0.85+0.01 0.95+0.02 1.05+0.03
SRR IR SDAA 24.71£0.76 24.52+1.73 29.19+0.26 28.75+0.37
FILR A TAA 61.17+2.76 63.18+3.46 80.06+0.81 80.79+0.76

T :EAA. WA SE TR s NEAA. AR T5 2352 ; DAA. fif bR 2 JL R

Notes: EAA. Essential amino acid; NEAA. Non-essential amino acid; DAA. Delicious amino acid.

30 BHAESHESFEIMEREIEIRRENE
FERS LB S
TEARTE bR PP 0 A 1B Mk K

W PR G IR — TR bR o AT IR GH 2k R
Ly T 9 JEE A B RS L 0 39 R X s T A
A, P e LE R A L 25 57 25 o P AR g 1D
T [N 5 BB, A ZH AR 2 M RE A, AN
THRW AR, 5 UL W B AR T 57 S0 2R 8 1 1 i
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T3 Ah 0 il SEOVRIE 5Y & B4 U fA (Sciaenops
ocellatus) W A4 L B T bR A iy 5 2t 1 i 1
= LI, PP AENY X AL 88 AR 7 Bl (Takifugu
rubripes) BRI 5T s 2 30, BE A RDRPRLAR W5 7K1
(T SRR L R L S 283 . &k v
il Py R B i, A LR o BREL 6 2Ry fil
ARl 2 B S A BR WA 22, i Dy e
i T HAb A . Zf BRI AT RE TSR
] g B 1 T i %) 52 DR EEDREAEL AR 017 2 6 LU B4R £
PR ER B A B s, T LA L R AR LU 22 3 v
THPAA

1 8 H L IR o3 B W R R Y
SRR o B LR SR B I T S AL AR 1) 25 S
FEAR AR 4 K 3 UL LA RR 5 A
NEJK 53 o AEA A0 E SR vh | B A S fif 1 i faf
V1A REL B, 1 % 5 7 T AL T REL g 1 s I R 4L
XA RELS RDRDHLIR 5 5 HE I = A O , DANIELS
LRI O [ 2 A0 A A T SR W, T e Y AR AR
Sl AR AT AR i 07 55 e T o A
WFFE T A8 A 00 5 45 2R 5 S 5l 2 4 £
JIE I B v A 2 R W o LA AR R UL PR B O
SRS TS WA R e fi L i Ml YL Y 4
TE 18%~20%, fé T UL B4 1 JK f8 28 K 35 6
(Scophthalmus maximus, 16.91%) "' F1 K # 14
( Pseudosciaena crocea, 16.55%) ", WL B8 i &
HAE 1% e 47, 5 W R ST B i H A2 LA a2
AL EA T 8 411 ( Lateolabrax japonicus) '™
FE ( Carassius auratus)™ . ARWFFEH, F7FH 2%
fige Ty i i 1) UL PR 1R D X B e T
A=, U B S A B R 5 5 2R RS O BE 4
SR TE RN R EE X 5 A MR A Y
(A2 SR AR, U8 B 3 B 6 T B YL I 1) 5 TR A
(L ZLG T A o 0 e f
3.2 HESFEZKEDIEEAEHERILER ST

RN Z AR AR R PUFA & 19 2 /0
VM A IR i B AR Y — > T AR bR R
HH ) EPA \DHA DL ARA (& it . P25 E
Z2AEW] , DHA Fl EPA HLAT A L Fh H- il =R
B o 1L P A R A A B AR AL e A A
FH202 ARA 5 DHA Fll EPA I L4 H 44 A
BARR 2 LR TR BARE ™ AP
o R 1 BB A £t 6 L T )L DY v EPA R DHA AR
Xt B A3 N 11.44% 1 24.70% , 55 HoAl ta 2 4
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Lt , DHA Fl EPA AHXT & it 35 & TR B 0> g
fifi (Culter albunus) > | % 4 (Ctenopharyngodon
idella) ** 45 , {1 DHA % 5t AL T 57 58 1) 21 68 7 )5
27 AR |- I A R B A i o T B UL PR
U P 2 18 2 AN K, = 2 2 VAR B 7 77 B 4 i
A fili 45 57 {I% Y SFA . ARA F1 DHA, {H 4 5 &5 1)
EPA. O NR TR ABAR KRR EE I s DRk i
0 R 2L 18, — P 35 o R v T 688 FH 7 sl ey
T AR 23 FH B AR T EOR 5 43 s s AR A
i, X 2 8 A o SFA . MUFA 1 C18 PUFA (3
B C18:2n-6 M1 C18:3n-3) S EIEIN, BIRA
SEE6 TR A 43 B R B 2L T R DR g 7 R 2 A
R DR D R 20 W45 KT, AR5 rh R B S i
Ty fif 5 9 A A AH L, SFA \MUFA F1 C18 PUFA
Fr 2R AN, HE S ALY SFAL XU, Y
i1 2 77 5 1) % 8 I T o, SN ARDRE A e
SR, DT BB R i T AT R . Ak,
LC-PUFA (KA Z ARG TR ) FE 3R E TR
f e B S A R RE T, T e SR R a2k
X AIRE AT R (AR RR IR & A Z B Fh
RIS AR KRR R 22 F I
SO Lkl R T AR v B SR
S 3.61, AbAEHVESR G, N AR TR o5 A
— 5 ], {5 ¥ 41 A9 LC-PUFA i L & DHA+
EPA I {5t AH 25 AN K, U B 2% 55 U 2t 6 ) 1 £l 7]
BHIR D5 R AL BRI L] R 4 SRAEIA R B 7
S FEFAEIREE S, T K SR L ARt
I BFE T K B, 37 B 4168 2K J7 Bl 1Y) DHA+EPA &
gl R S R o= ol TN e D O N7 o 1
(Paralichthys olivaceus ) W 5E AT 2L 45 54
UL TR B A5 B0GE BE A5 3R BE K 7 s ik ) AN
P A P — R A T A SR A T
33 HESFEFEDESSERILKSHT
AWRGE T, B A 5 SR Lk i T i faf 4 £ 0
R 2 2. LA P 2 ke i (T4 IoT) 433l
47 80.06% F180.79%. 5 H At A 1L, 5 T HE
12 W 8L 2R 5 6 (Takifugu obscurus) ' | K &
0.2 23 W IR 7 ki ( Takifugu flavidus )" % Fh 2
EEYTHIRZERR D, EAREREZEN,
AT R AR B, S IR T EAA R TP B 57
i T S A R AR AR . ARG T SR B R B
il SEAA 13 TR AR AL, HEME TR
L g T 1 6 11 VHRL S 3R AR 0 B A, IR PR B AR



13 RN, A B A R R B A TR AL IACE TF L LU BT 41

L, 17T A S fi i i T BB E T AR O PR A R
FECE Y AR BRI R, T L SEAA
T IR . X5 T ARG XS L8 7R T fili 1y
IFFE LA B #7625 54 X6 442 5 (Sander lucioperca)
AR FE AL o 8 22 R 2 £ 2 R 2 1 IR A 2 —
PEL 1 2 R 1R L B A FLAF b i 5 — PR il 1
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Comparison of nutrient composition between wild and farmed Thamnaconus
septentrionalis
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Abstract: In order to compare the nutrient composition of wild and farmed Thamnaconus septentrionalis,
10 (each as an independent sample) wild (20.0-21.7 cm in length and 120.95-170.66 g in weight) and 10
farmed Thamnaconus septentrionalis (21.0-23.4 cm in length and 124.08—184.85 g in weight) were used in
this study, and the morphological indexes, proximate composition, fatty acid profile and amino acid
profile were analysed and compared. The results were as follows: the hepatosomatic index and
viscerosomatic index of the farmed group were significantly higher than those of the wild group, and there
was no significant difference in condition factor. The crude protein content of the muscle of Thamnaconus
septentrionalis ranged from 18.5% to 20.2%, and the crude lipid content ranged from 0.8% to 1.1%. The
crude protein and crude fat contents of the muscle of the farmed group were significantly higher than those
of the wild group, and there was no significant difference in moisture content. The ash content of the whole
fish and liver of the farmed group was significantly lower than that of the wild group. The fatty acid
composition of whole fish was similar between the farmed and wild groups. Muscle DHA and EPA contents
(% total fatty acids) were 20.2%-24.7% and 11.4%-15.8%, respectively. The contents of saturated fatty
acids, 20:4n-6 and DHA in muscle were significantly lower in the farmed group compared to the wild
group, but the EPA content was significantly higher than that in the wild group; while the differences in the
contents of long-chain polyunsaturated fatty acids and EPA+DHA were not significant. A total of 18 amino
acids were detected in the whole fish and muscle of wild and cultured Thamnaconus septentrionalis. The
amino acid composition of the whole fish was similar between wile and farmed fish, but the total amount of
essential amino acids in the muscle of the farmed group was significantly higher than that of the wild group.
Among the essential amino acids, the contents of isoleucine, leucine, phenylalanine, and lysine in the
muscle of the cultured group were significantly higher compared to the wild group. In conclusion, the
nutritional value of Thamnaconus septentrionalis is higher, and the nutritional quality of farmed
Thamnaconus septentrionalis is higher than that of wild Thamnaconus septentrionalis, as evaluated by the
contents of protein, lipid, EPA and essential amino acids in muscle.
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