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FEDEEIN R EFRD FIIEFEN

AR, 2 B|E, EWTOYL O FY, BRWED, 4

O

(1. WK K= S4ardb, Bl 201306; 2. EK RSB 8K, LR H5
266071; 3. Lol EAMEHO I 2SS, R M 510300; 4. PEDKPERIEIGERE BEHEKPERRSERT, A
T 510300; 5. S AERE SHRE R LR E Bl A2E S Y- I BRIRE LRz, IR H5 266071)

WE: H A xHBT A% L H S5 (Thamnaconus septentrionalis) #) HF 7 3% %, 4% B R 47 £ (GB5009.
3-6-2010)# 474, AT HALA G — B R RS ALK, EBREATMNESN ., ERELN: Koyt g
75.47%, HE G A F 17.88%CEH), KN4 E 6.15%, HIEH 4 F 0.55%. ILA FARE 17 # R LR,
EbAH 7T HAMRLERLR, FHEE 3570%, 5 ERLBRLS TP HAES 41.8%; Sk ALR 4
F, F34F 34.33%, 5 ERILBKRAS T ALA 38.74%. H4F A BRL RATA FAO/WHO 324842
X, BTHRAEZEOREE. WATFH)FHIEGSZRIK, 24 7 /et syt 18 7 Riaf 5 k.
Ao Fa fig b BR 2% 60.38%, HF EPA. DHA 4E 4 5 £ 8.71%F= 23.78%. &I EILEKIT4H(AAS). 1L

F I 45-(CS), % — & BB A= 5 —F b B LB 5 5 A & BB+ PE R BR Ao 40 R R,

F RILB AAS

HRTF 1.0,CS KT 0.8, 4FRLBMISI(EAAD D 92.20, T RIFNZF ok, R, FAGZHD
MR ZE RIS EFLL TR, REANRANER, SBARBETA.
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2 5% T a7l (Thamnaconus  septentrionalis) F J&
fili J& H (Tetraodontiformes) . . ff fifi £} (Monacanthi-
dae) . i )& (Thamnaconus), FE/MAE T K FvE
PRACHER, e E AR . B Al . HOAIE R, 2
e iRy A, O R e e s, AR
JOU AN B, AR T S8 SRR A, R DR N T £ R B
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Lt h 1w Bl N TSR PG i B 28 AR S
PRE TR0 BN G AR . IRITRR . K o)
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FAE 1990 4F H AZEE s HOCAF 7T, H 2 [ —
A A OCHIE, T T D A o R b 3R A O
[F), JHCE 5 0 O B I i 25 SR T R A AR 25 5, ik
NI JRAHDCHETE . BLLL 2016 4F 8 F 3 76 8 il B
%) B 14 o f 0 i i Ry S GG AR A, DR S I S s
FAO/WHO 53X F () EAATIEAM i), % 44 o 1y
i AL IR R AT R0 e, R RS R R o B,
oAt i BB AR IR 2 5 Bl . L iz R BT B
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BEWTR, HH4H 3 PEM .,
1.2 BHRALSME

FH A T FORL B S AR o o A B IR ATk
(GB5009. 5-2010)F1% [GAl 4215 (GB5009. 6-2010)ill
R, KA INE R FH e E IR T892 (GB - 5009.3-2010),
JK AT 5E K AR A 550°C B iR KB (GB5009. 4-
2010).

1.3 ERHMMEFE

BIRMETEERMENITES 1973 4F FAO/

WHO AU 5 5a IRV R (%, T i)l

A [ T 7 B 2 B2 B B AR S B AR5 i

(X 26 2R R (%, TR T HL AR, 4 B DA

LRIV 5 (AAS) . L2 TF 43 (CS) Fl b 75 S SE TR $6 4L
(EAADCE FREM T
I /N W

AAS=HE G F B P R AT R S

FAO PF43 R iz b 75 S R 7 2

CS=Hf i 25 1150 v 5o b 75 U SE TR 15 it

X B AR BT Pz b T A R R it

~

~

=28

w@pARMIE

EAAI=
W 1B = P T

n \/ IR 100w ZATR 100 AL
WA s SRR s A MR

A, n oA HOA Y SRR AR (n=T); ¢ SRR it B 1 B
HEMR (mg/g); s W53 I H T 2R R (mg/g) -

1.4 FELAE
SIS B R  excel 2000 #EAT B M4 o

2 #X
2.1 L HE—KETHRRD

oo fifs I Tl L PR — RO 7R 0 S A 2 2R
LB ILER 1o B T ILPA A9 78 35 1 B 2 1 B R
iU, AR L R, TERT LA A e, &
figs T i L PR K o i S HAR R B A 22 A K,
UK & i, R ar g AR ilifk, MHEA T
17.88%(MBHE), HIMEESUAR Tl | £18E 7R J7 ffi | AR 6E
FAR A BE AR, & T A2 S a2 ORI & &
LR 0.55%, BEMLT AT, ] HISREE S ia
il J TARAR N . = &R & TRk

x1 FEIESNA-REFADSEMEFEENLBRERE, %)

Tab.1 Basic components of the muscle of Thamnaconus septentrionalis and other fish species (wet weight, %)
s Koy HEN HH AR i K5y
b T ff 75.47 17.88 0.55 6.1
% 40 AR 7 i (Takifugu fasciatus)™ 75.8 20.0 1.94 2.02
LT 4E IR J7 i (Takifugu rubripes)!'? 79.35 18.10 4.73 6.64
BB (Pampus argenteus)!"! 73.11 20.16 1.21 4.90
KEEWE(Scophthalmus maximu)t' 76.55 17.72 1.16 0.57
7 5 A BEAA (Epinephlus akaara)!'™ 74.1 19.6 1.7 2.7
VP ICF-Aili(Sebastes schlegeli)® 79.03 17.29 1.63 1.28
¥ #8 (Liza haematocheila)''”! 80.90 17.25 0.76 0.83

22 RABUARMFESE

M 2 o, gD mEENLA R EE 17 R
BEmR, Hbf 7 A ARLTEER, SRR E
di LA T T f 1) 88.6%, Wby 2 FE R 7 i 35.70%, JE
TR IR it 49.65%, SEMREILIR & & 34.33%,
W B IR G R EER B S (CEAA/S AA): 41.82%, fif
RESLIR b DI R R (EDAA/YAA): 38.74%, Wbt
SR AR T EIR % B (CEAA/YNEAA): 71.90%.
YT FAO/WHO #8 i i BAREL AR HE(CEAA/Y AA
h 40%7c 47, YEAA/YNEAA 7E 60%L 11181,

M % 3 nHI, SkfE I 0 T E LR AAS K

F 1; CS KT 0.8, LU AAS FriEbEMry, Hodhi/iy
AR AR, 53k 1.032 F1 1.087, HiskiE
e i AL PR) 1 55— R ) 2, I R S PR o 2 SR R
BRI EIR AR . LA CS e PEAy, LR o i fif
JULIPA) B 5 — PR 20 3 18 o JR 2 R - b g, 265 —FR
il 28 FE TR hy 1 2 I o Sk 1 T B 1) 2 S TR HR AL (EAAT)
}92.20,

2.3 MEHBRARAS TS
IS 4 T, 2 668 T L PR o A 0 1 25 i

JEWTTR, 6 ds 7 R ARIITR, 6 Fh AL AIE
Wit . 12 FhZ AR AARWTR; P AR R 7 R
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BN RN G D5 R & 031 R 32.17%F1 17.88%, %
A AR IR & & 42.5%, H¥ EPA, DHA & &%)
HITE 8.71%F1 23.78%

T2 FHEIDEHHGSEBRARRESS(TYREM, %)

Tab.2 Amino acid composition and their contents in the
muscle of 7. septentrionalis (DM basis, %)

AR ot
N R R (Thr) 3.66+0.12
B R * (Val) 4.78+0.23
R (Met) 3.65+0.16
B2 R (1le) 4.20£0.09
SER IR (Leu) 7.72+0.08
2R ° (Lys) 7.78+0.27
RN R (Phe) 3.82+0.19
KA R*(Asp) 9.30+0.31
B A& *(Glu) 14.62+0.16
H A& MR*(Gly) 4.62+0.18
W& R *(Ala) 5.79+0.15
&R °(Cys) 0.48+0.51
A R °(His) 2.38+0.13
24 5 R A (Ser) 3.81+0.24
i@k A (Arg) 5.68+0.33
s 2 R A (Tyr) 2.96+0.02
fifi & 8 °(Pro) 3.26+0.06
fif IRk Z IL R B (I DAA) 34.33
AR RIS (CEAA) 35.70
e A AR D (INEAA) 49.65
PN EILR D5 (CHEAA) 12.45
FAHIR BB (TAA) 88.60

Tt RRAEIER A RUF RN °. AR AR . Bk

HIEIR

3 W
3.1 46L& —&E RO
Y NPT i - s A N 7 8 W <

*3 ZREDESLFTIERAKTN

) H@ART/CLE

i . KL A B R B A bR . FR R 1 T,
figs 8y T £ UL PR 1) — R SR R A, WLIRIZK 437(75.47%)
HHAbZ P MR ZEARN K, 5 H A2 000 E i st
fie I T e UL PA) K 0 76.8%0.5% AW A5 ML A
T (17.88%) 8 T 1EH &0 ta M A & = N,
FELK 53 5(6.10%) 5 2168 7R 77 i (6.64%) FH 3T, 5 H:
il 2 % £ 25 AH HE.(0.57%~4.90%) I 1855 5 A HOLAS 105
Fa R, TR N A 0.55%, X5 H AR
TS 45 6% 1 i ) KL A 00 2 4 4 (0.25%+0.17%) 1T AH
T o RIS PR 6 1 AT, Sk di o T AR U A K TR
WY BT AT e F f 2, i T D R 6 I i i EL AT — 5
FIRRR D L, S AT E PR
3.2 %L E S ILA RABE R RSITHN
WA A Hr, e 2 nln, LREE o fili LA
(TR P LR i 88.60%, /&5 T H B BT 20 AY Rk
YAV EIE TEME ) 7 Fpb TR AR, BER S
Wi, A 7.78%, #AMS SIREAA R, PR
Sy Kt @SR U, AR E Rt N AL A —
B R X T 3R 2 SR, T RABR AR
5901 b P R B AN, DT e AR R B
AR ROt ml DU RO R A AL B o —Fh LA
RAEFEFMEN WA B AL F R S5 2T =
g, VREERZ R RS, S5 A
RH EAITT A, XA T 0 77 & R R 1 W,
HEFME RSP, MR FAO/WHO HEYWE
R, HERTWEARAS T EAA/
TAA>40%7- 47, EAA/NEAA>60% '8, Afffgerh, 4%
i Ll LN T EAA/TAA=40.29%, EAA/NEAA=
71.90%, HIFFE UL EFebR, BOLE FORREAR, 4
figs Iy T ol JIL PR v i R O R L AR B
34.33%, WRIE MLACHEESE, S ELRR R PR 5T 5 IR A9 5 1k
BRI A, R I R A R B A X XU Ak f
TAEA, WRNAS TS5 EE W E LR,

Tab.3 Evaluation of essential amino acid composition in the muscle of 7. septentrionalis

DA A IR b I Thi fif FAO/WHO /=, XM AR
FEMR Thr 258 250 292 1.032 0.883
R Val 337 310 411 1.087 0.819
LR e 296 250 331 1.184 0.894
FEEM Leu 544 440 543 1.236 1.018
R Lys 555 340 411 1.632 1.35
HERAR+F AR 291 220 386 1.322 0.754
IR TN R + 1 R 478 380 565 1.257 0.846
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x4 FEEDESLALARERAERE K (T RER, %)
Tab. 4 The fatty acid composition in the muscle of 7.
septentrionalis (DM basis, %)

il p
Cl4: 0~ 0.92+0.21
Cl15: 0~ 0.27+0.14
Cl16: 0 21.35+0.23
C17: 0” 0.72+0.36
C18: 0~ 8.64+0.74
C20: 0™ 0.17+0.12
C22: 0~ 0.10+0.16
Cleé: 1" 3.39+0.22
Cc17: 1" 0.32+0.13
C18: 107" 2.48+0.35
Cl18: 109" 11.37+0.37
C20: 1" 0.14+0.41
c22: 1" 0.18+0.06
C18: 204* 0.13+0.01
C18: 206°* 2.15+0.16
C20: 2* 0.1940.23
C18: 3w3* 0.3240.14
C18: 3w6* 0.04+0.02
C18: 403* 0.344+0.06
C20: 3w3* 0.07+0.01
C20: 403* 0.2940.11
C20: 406* 5.4440.18
C20: 503(EPA)* 8.71+0.81
C22: 5w3* 1.78+0.17
C22: 603(DHA)* 23.78+0.94
TR FIIE R SFA 32.17
B AN DR MUFA 17.88
Z AR i 2 PUFA 42.50
UFA/SFA 1.87

YL MR R T SRR ¢ Z AR .

HUORH AR, 1 4k g I i fali LA SRR IR 4 43
Mreb, AR ZER &0 08 14.62%F1 4.62%
(FRia), HATsg Ryl &R 12.30%; H&AMR:
4.37%)" R, WOk I T PR AR AT
SRIETRAEEL EAAL JZPP W8 U0 95 10 % AR
PRZ—, B URGERE A R T 2 IR M AR
EAAIL P ARE: EAAT>90 AL F1U5; 85<EAAL<
90 M RIFE I, 85=EAAI=75 Jyu] & M,
EAAI<7 5 WAIEE RS, A58 00 G2 A 06 75 1 5
MR8 EU(EAAT) N 92.20, [l 3 3 A 4% 68 o i fif
WL I E SR VE /- (AAS) B KT 1.0, 122 1F43(CS)

'M@AWME

KT 0.8, MLLEEAR Il AAS KT 1.0, CSEIRT
0.5, DL I 2% L 3 W S i 0 v UL P 0 5 G R ol
FKAW TSRS, 2EFMERSNIYEN
U5 o AH H AL ] V5 2 fi T 1o il - A7 OC T & LR U7
T P E0CHRE
3.3 BHBRARALSE

I I 2 2 240 L ) e 2 R 43, b BN A
Jiige 0 1 LA o8 ot A R R4 L B Y D RE DS, i 2R
TR D R EAG A /NABE SR | RIS . R
SRV TTVE R, AR IR ARl R ok A A A A0 A i A 5
O MR I A 2%, BRSO LI 20T ER
3 AT, Lkl O T g JUL AR D7 5 B A, (B
HE 7 H B A v 2 e A RS H R BG  TIR (17.88%) Al
Z AR IR (42.50%) o Z2 AN FINEDTR & 5
FETE AT 85 (Oncorhynchus mykiss)(32.50%) 27 40 fif fil:
(Brachymystax lenok)(35.31%)*) L7 £1 BEAf1 Eepine-
phelus septemfasciatus)(32.45%) > VRkz 5 A1 BE A1 (Epi-
nephelus fuscogut-tatus)(36.19%)%, &4 T i ff )L Py
R R TR 5 B Dy 22 AN R 5 TR (42.50%)> 1 il
HE TR (32.17%)> B ARG I R (17.88%) . I T 111
S0 6 I R A L R AR R Y, S T g )L
DA 0T TR AN MR R Ry 1.87, i T K22 6F (Scoph-
thalmus maximus)(1.49)°" | [0 Bt 5 8 (Verasper varie-
gates)(1.68)1?1 | {53 41 KE 11 (Epine-phelus malabaricus)
(1.5 FE(Paralichthys olivaceus) (1.11)1%1 >
185 5 (Cynoglossus semilaevis Giinther) (1.17)P* 1
85 (Lateolabrax maculatus)(1.20)2%, 156 B H RS 15 B
RF, AXER T HAL ST R B A E R

Wi, EPA Fil DHA #5538, EPA F1 DHA
TER AP ARG R G IKE - Biia O B |
P des BT 55 J7 1 BAT AR A 7 &%, RipR
NN LR LT D TIRTR . A A5
SE (R 2t T T LA B TR TP Y EPA, DHA & 848
RGN 8.71% . 23.78%. 5 HF A 4168 AR Ty fif
(EPA=8.56%%0.68%; DHA=24.22%+0.45%)!" 5L A 4H
[ = T8 (Engraulis japonicus)(EPA=1.88+0.02%;
DHA=12.83%+0.06%)"% | YT (Lota lota) (EPA= 8.65%:+
0.78%; DHA=20.32%=0.81%)"*") . #k J]#f1(Cololabis saira)
(EPA=5.17%+0.12%; DHA= 11.27%+0.12%) FSF14E 68
(EPA=4.75%+1.25%; DHA=15.95%+0.65%) "45:3#j Kk 2
GrfaZk, Xt UrA T akeg el S R
ATk,
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34 58 RBRABHZELHEETRRESE

3T

% 5 AL 78 H AR v 23 668 1 i ff )L PR 7
TS I vh, A HR SORLER RO IR 434 — S
TRy, WA ARG MR AL S e, o
AL FOE T 10 MABITRR I & . SAMSUAH I
B, H AR BRI A L fif L v i 00 1 AL DA i D R A
e/ 225, fl4 C14: 0, C16: 1, C17: 0, C20: 4 Al
C22: 6 £ HAETEM = A I Y 25 55, #0325
RS MR EA LI L (1) H A 22325 7200 & AL
PRI 3853 BN 52 224 Fiof 2 A R ) =il s ik AR s o 1 A [)
R IR 2 5 (2) DN E B ) A L (H AT A2 1]
1995 4F) 5 3505 BUAE (1) 2 6 1 i JUL IR 85 5% B4 A7
XS, X—IRIE 1999 4FF1 2016 4 15 80 4R 7 filifiy
LD 3 R o vt A BP0 AN SRR AT
T i 5 A I 112 225 (B) PR M iU ), AETE R A
SRR, & TF i — ak, OB R A TR 5 1 AR i AR
figs T 1a7 il T 3 kg 2R VAR B RE RO AR A B AR . B
BRI A i — 20 HR 5T

x5 HEBBESHAARATREDHEE 8 RO
B & 8 LR (T REAL, %)
Tab. 5 Comparison of fatty acid content between 7. sep-
tentrionalis in the Yellow Sea and Suruga Bay in
August (DM basis, %)

NR ViR H 2 B2 ] 725 L
Cl4: 0* 3.0 0.92
Cl16: 0” 21.3 21.35
cl16: 1" 11.0 3.39
C17: 0* 2.6 0.72
C18: 0~ 7.1 8.64
C18: 1" 16.4 13.85
C18: 2* 1.1 2.28
C20: 4* 1.7 5.73
C20: 5* 9.5 8.71
Cc22: 6 14.1 23.78

YL MR R T SRR ¢ Z AR .

4 N

oy fif I i il L PR LA v 1 J5T(88.6%), PR
F(EAAI=92.20) & 7 Z Fl b 75 28 JE iR A i bR 2 S T
BRFERE, WEESE, S ARE F2 Y i 3 AR
bR, R B B AR D5 (0.5%) R AR BT i i & &
1= (DHA23.78%) I HF i o R, Sk i o il Jg 178 57

w@pARMIE

W AE M B (3 it 28, B T R Y 3% 58 1 o
M I &S, Rz SLB T )
EFEMAN T EF %, Hiimigish, prllateg
Ly 1 il T A Ay Ve B T 3 08 AR B
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Abstract: Thamnaconus septentrionalis is a type of marine fish species distributed along the coast. This fish has a
high market value because of its excellent taste and nutrition. In this study, we analyzed and compared the nutri-
tional composition of the muscles of wild fish using national standard methods to better evaluate its nutritional
value and edibility. The contents of moisture, crude protein, crude fat, and ash in the fresh muscle of 7. septentrion-
alis were calculated as 75.47%, 17.88%, 6.15%, and 0.55%, respectively. Seventeen types of amino acids were
found in the muscle of T. septentrionalis, which included seven types of essential amino acids (the average content:
35.7%), and the proportion of EAA to TAA was 41.8%. Four types of delicious amino acids (the average content:
34.33%) were found in the muscle, and the proportion of DAA to TAA was 38.74%. These results were in good
agreement with the ideal protein standard suggested by the Food and Agriculture Organization of the United Na-
tions/World Health Organization (FAO/WHO). The crude fat content was lower in the dry muscle of 7. septentrion-
alis than in other fish species, which included 25 types of fatty acids (7 types of saturated fatty acids and 18 types of
unsaturated fatty acids). The contents of C20: Sw3 (EPA) and C22: 63 (DHA) in the dry muscle were 8.71% and
23.78%, respectively, which guaranteed good taste and high nutritional value. According to the amino acid score
(AAS) and the chemical score (CS), the first and the second restriction amino acids of the fish were Met+Cys and
Val, respectively, and the essential amino acid index (EAAI) of T. septentrionalis was 92.20, which was higher than
that of the majority of fish species. Furthermore, the high level of minerals found in the muscle could be of great
benefit for human metabolism and health. Thus, T. septentrionalis can certainly be considered as a good protein source

for humans. Therefore, it should be a promising candidate fish species for large-scale aquaculture in the near future.
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