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W E AR e Ems A% (Decapterus macarellus) WA 673K, M T HMILA 5 I IA —ALE 5 &
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Analysis and Evaluation of Nutritional Components in the Muscles
of Decapterus macarellus from the South China Sea
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WU Yanyan', HU Xiao', LI Chunsheng'

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, National Research
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Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China;
2.Key Laboratory of Efficient Utilization and Processing of Marine Fishery Resources of Hainan Province,
Sanya Tropical Fisheries Research Institute, Sanya 572018, China)

Abstract: In order to investigate the nutritional quality of the muscle tissues of Decapterus macarellus from the South China
Sea, the general nutritional composition, mineral elements, amino acid profile and fatty acid profile in both dorsal and ven-
tral muscles were analyzed, and the nutritional value was evaluated. The results showed that no significant difference
(P>0.05) was observed between the dorsal and ventral muscles in the content of moisture (69.35%~70.48%), protein
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(23.59%~24.60%) and ash (1.65%~1.79%). However, the fat content in the ventral muscles (0.94%) was significantly
(P<0.05) higher than that in the dorsal muscles (0.74%). The contents of potassium (4599.9~4661.1 mg/kg) and magnesium
(412.2~424.6 mg/kg) in the dorsal and ventral muscles did not differ significantly (P>0.05), while there were significant
(P<0.05) differences in the contents of sodium (905.2~996.9 mg/kg), calcium (271.6~360.5 mg/kg), iron (11.1~13.1 mg/kg)
and zinc (7.3~10.3 mg/kg). Specifically, the dorsal muscles exhibited higher zinc content, and the ventral muscles con-
tained higher levels of sodium, calcium, and iron. The amino acid composition was similar between the dorsal and ventral
muscles, with a high lysine content (2.1~2.2 g/100 g). The ratio of essential amino acids to total amino acids was 0.41, and
the ratio of essential amino acids to non-essential amino acids was 0.69, meeting the criteria for high-quality protein. The
essential amino acid index ranged from 0.75 to 0.86, indicating that Decapterus macarellus was an available protein source.
There was no significant difference (P>0.05) in the DHA+EPA content (48.59%~50.00%) and the ratio of total n-6 polyun-
saturated fatty acids to total n-3 polyunsaturated fatty acids. However, the ratio of total polyunsaturated fatty acids to total
saturated fatty acids in the ventral muscles (1.51) was significantly higher than that in the dorsal muscles (1.44) (P<0.05).
These results suggest that the muscle tissues of Decapterus macarellus, especially the ventral muscles, possess high nutri-
tional value and represent a high-quality resource with potential for high-value processing and utilization in the South

China Sea.

Key words: Decapterus macarellus; muscle; nutritional composition; nutrition evaluation

858} (Decapterus spp.) fIS)1Z 53 A T 4= BR IR
w7 L MRS IR AR, ARV AL 22 B A S R 4T
b G PERE SN, 2020 45, £ERESEL A ISR
HIK 1.265x107 t, (v )RRV ATHTEEE 10 2, 65
RO LU B, B A R P
SRR, BRI AR S R SN ARG BB
Febat, mEMRIR E EE UL SR S, bR
LY 1R 6% | S 4l % R 6% ( Decapterus macarellus)™,
VER—Fh AL BT a3, NBEHRIES 128 T ra i
AT R T 7K 3K, 7K BRYE FEE H FE 40~200 m™, fi
G 5 HAR X Ry gk, DAV AE Y S FE B
SiEP

H AT, 5¢ T anfgh (3 62 /Wty 2L P AR TR 55
AP BEURPEAL T FAE A 2 e T S T, I AR
Sk, gt [R5 b AR BTE A al S M HLA: B3 0E 2 2
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B[R 657 32 53 AT AP IS AT A i

ASHTE LA Mg RS R 65 XT 52, 53T LU HSS
UL PR AT AN UL PR 4085 3R A0, B A B FR 0
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1.2.2 WPLERNME =% GB 5009.268-2016 K
PR JERI 5 5 0 AR TR 5 00 2 A1 (KO | 4 (Na) | 45
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1.2.3 ZEHERINE 2% GB 5009.124-2016 KR
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R (Ala) . iR (Val) | AR (Met) . T2 2R
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(Ile) | 3L (Leu) . BEER (Tyr) . AR BR (Phe) |
21 2R (His) | #2202 (Lys) . K2R (Arg) i peag
B2 (Cys)&r; 2% GB/T 15400-2018 SR JHHR/K fif ik
M R (Trp) S o
1.2.4 JEASERINGE 2% GB 5009.168-2016 RKJHH
By e BRI 2 & .
1.2.5 HEHBTEFRMEPF T % FAO/WHO
SRR AR 2ORING 85 8 P TR, SR AR HEER 1
Sy TR T P A1 635 5 &2 A1 Y B U5 8 SR E D)
IR T4 (Amino Acid Score, AAS) . fb2%1F 45
(Chemical Score, CS) A0 75 & Fe 12 35 %% ( Essential
Amino Acid Index, EAAT) 43 33582 (1) (2) F1(3)
T
_ 2B 5 P T BRI 4 B (g /)

FAO/ WHOZUIE B b B P A L 44 75 ZU BRI B2 B (me/ )

X (D

s = R E BB D TR EER I E S B (mg/g)
X8 B 5 A R b 7 S FE R 1) 243 $(mg / 2)
& ()

AAS

aa, Xaa, X---Xxaa,

EAAL= {/AA, XAA, %X AA,

R, aa, RS R A5 R R T AR 1 S
S (mg/g) s AA, AR AR ST H AR N T 2 1R
AR SR (mg/g) s n STy S SR A FhSISH
1.3 HIELIE

BERESEATINAE 3 Uk, A4 SRR S
{H+ARUEZE (Mean=SD) . K SPSS 22.0 {4247
Geit2ao M. LAl ECE FLACR A Student’s ¢ 6
5. P<0.05 BRI AHAEFE 255
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21 BEXKEFRS O
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(14%~19%) " LU /Nt | AT | KEEGE | BEfE T,
LR An | W PSSR K A0 (15%~23% )12 13, Sfiffa |
T RO SR IK AR (22%~27% ) AHIEM . K433 &
(1.6%~1.8% ) =i T fa, Hfa S 55R /K £.(0.9%~
1.2%) Fli&s BB a7 BT 5K A71.(1.2%~1.3% )15 16,
Lt | fmfa | SEO IR KA(1.6%~1.7%)1 DR
[R5 ffa | — A 5K (1.4~1.7%) "7 AHIT .
24 gy 15 2 IO JUL P90 B T % B W 2 s T LA
(P<0.05), HWLARAR I & HL 5340 5 e AR EAEALL, 1 5
=AY AR IR BRI R AE T 1 (0.7 %~
LOY) KT, Bifa, ke OmaSER/Ka(1.2%~
3.6%)" LI RIS | /Ny fikfh | BEAE SRR
(1.3%~16.8%)">'¥1, Pk, duEiFIGSALA, JUHIE
HMALAL, HoA e AR 8 IR, 756
B AR B 7T K o
22 WHYIRTEZZENH

ASHIFGE I 7 T AR g [ 6575 A0 L PR R AR UL PR v
4 fha £ 62 (K. Na, Ca, Mg) il 2 Bl it o =&
(Fe. Zn) & ax(3R 2) . fEHHICE D, K Sidies, H
KH Na. Mg, Ca, IWHEF 5 @ iAfii. — o —35"7,
TALE Na, Ca & & i FKF M ALA (P<0.05),
M K. Mg & S5EMVLA TG R #2257 (P>0.05), TE
T E T, ML Zn A S T M ALY
(P<0.05), T Fe & & I Z AR T M LA (P<0.05) .
DLa, 24t (52 62 s AL PR AT BB ELAE o i A ) o
B

ke 2 fros, 46 5] 62 LA K & 4 (4599.9~
4661.1 mg/kg) fIK F/NE# 41 (9667.9 mg/kg) . K H A
(9848.0 mg/kg), = T # [ #5(2163.3 mg/kg), 57
£1(3548.0 mg/kg) . BEf1(4026.0 mg/kg) FHIT; Na &
1#(905.2~996.9 mg/kg) = T £1(235.0 mg/kg) . A
11 (489.6 mg/kg) . W Al 5 (444.1 mg/kg) , 5/N
171.(885.6 mg/kg) . KB 1 (879.1 mg/kg) AHIT! 2,
X T HE -5 4 [ 5 A SO IR ER EE AT oG . 4nigi Rl
% LA Y Mg 25 fE (412.2~424.6 mg/kg) fIK /N 8
£(911.2 mg/kg) . K (884.9 mg/kg), 5H 1

F1 BRSSP A M ALPA A SEASE SR 0 ()

Table 1 Nutrimental components in dorsal muscles and abdominal muscles of Decapterus macarellus (fresh weight)
ERAL K53 (%) HMEH (%) HLARIDT (%) K53 (%)

FEOLA 69.35+1.78" 24.60+0.28" 0.74+0.04° 1.65+0.12°

AP 70.48+0.03° 23.591.08° 0.940.03* 1.79+0.21°

T RPN R 7R RIR 22 53 .25 (P<0.05 ), 2., K4l

K2 AR ML AR ML ) e R &5 i (mg/kg, B )

Table 2 Content of minerals in dorsal muscles and abdominal muscles of Decapterus macarellus (mg/kg, fresh weight)

FRAE K Na Mg Ca Fe Zn
HmLA 4661.1+168.1° 905.2+31.4° 412.2+10.9° 271.6+7.2° 11.120.2° 10.3+0.1°
JEMIALP 4599.9+46.0° 996.9+35.9° 424.6+14.7* 360.5+9.5° 13.140.5 7.340.2°
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(373.6 mg/kg) . B fa (336.6 mg/kg) . ¥ [ &
(329.6 mg/kg) FHIT M2, [FAEHD, Ca & & (271.6~
360.5 mg/kg) i T/ 8 7 (855.4 mg/kg) . K B AL
(981.1 mg/kg) . ¥ 7 #5 (1222.1 mg/kg) , 57 i
(520.3 mg/kg) . HA(355.0 mg/kg) FHVTIO2, 4Rk
B &5 LA F K, Na, Mg, Ca &5, EwaEmy
JEICER M R AR

R TR AENUAR AR R T 5 T 55 7 1T &
YEE SCHEIPY . e 2 Fras, AUk R 65 LA Fe
Fi(11.1~13.1 mg/kg) LT #EFI#2(22.3 mg/kg) . /)
W (23.1 mg/kg) . KEA(23.7 mg/kg), (HETH M
(4.9 mg/kg) . BA1(6.4 mg/kg)2, Zn F (7.3~
10.3 mg/kg) 7R T ¥4 18 6% (12.7 mg/kg) . /D
(19.0 mg/kg) . K (19.4 mg/kg), B&E FH M
(4.7 mg/kg) . Bta(7.4 mg/kg)021, Uik R 65 LA
1 Fe. Zn &R F 5, AU TR NGB E IR
[ Fe. Zn ffEIGEH
2.3 SEBRARMIT

AR A NS E A BUE SR UIAA S,
2 3 s, A RS L R ATE ML AE 18 Flad

F 3 ANt RESTSO0AIL P ARSI ATL A G R R RR 2R K A &
(g/100 g, £ )

Table 3 Composition and content of amino acids in dorsal

muscles and abdominal muscles of Decapterus macarellus
(g/100 g, fresh weight)

FILRRFN A HOMLA EILA
REH R Asp 2.28+0.08"  2.24+0.08°
IR Thr 1.05£0.02°  1.04+0.01°
225 R Ser 0.87+0.02*  0.87+0.03"
BHFRGI” 3.25+0.06° 3.19£0.11°
H & #RPro” 1.10£0.03*  1.09+0.04*
N RAl" 1.36£0.05°  1.35+0.04°
Hi5 R Val 1.2740.04°  1.26+0.03°
E AR Met 0.77+0.01°  0.76+0.01°
St adiRlle 1.12+0.04*  1.11£0.03*
S R Leu 1.86£0.05° 1.83+0.07°
P R Tyr 0.79+0.02*  0.77+0.03*
N fiPhe 0.95+0.03*  0.93+0.01°
AR Lys 2.17+0.08"  2.13+0.06°
ZH AR His 1.77£0.05°  1.64+0.07°
R R Arg 1.41£0.04°  1.39+0.03°
Jiti & iz Pro 0.77£0.01*  0.79+0.01°
R Cys 0.21£0.01*°  0.20+0.01°
R Trp 0.31x0.01°  0.31+0.01°
IR EEYAA 23.3120.60° 22.90+0.62°
NI B Y BAA 9.50+0.26° 9.37+0.21°
AT EELRR DY NEAA 13.810.34° 13.53+0.41°
YEAA/SYAA 0.41£0.01°  0.41£0.01°
YEAA/SNEAA 0.69+0.01°  0.69+0.01°

S SRR o 55 R A IR B (/95 H)  2.07+0.03° 2.09+0.01°
EREILIR G =Y DAA 7.99+0.19"  7.87+0.24"
SDAA/YAA(%) 34.28+0.08" 34.36+0.13"

T #3508 R EIER, AT AR PR 0R 22 5 B3 (P<0.05), 5[]

HEL S ERR B (CAA) | URERER SR
(YEAA) | JE b TF &AL 2 (INEAA) . YEAA/
YAA. YEAA/YNEAA . SCHEGIENR SR/ 05 B R 2
FLMR i (/5 (H) « EBRE LR M (IDAA) |
SDAA/Y AA ZFan B YTC B 325 5 (P>0.05), #=BH
2J1T i (53] 6535 B A AL Y A9 03 PR 4 al— 3K, XX 5 — ¢
10 A AR H R 65 A P R 1 2
IR Glu(3.1~3.3 g/100 g), SRR EILRZ N Cys
(0.2~0.3 g/100 g); UG ZIFERRH Lys FHE(2.1~2.2 g/
100 g) % 55, Trp & 12 (0.3~0.4 g/100 g) HfK. Lys
AR TR AN AT W) N B AHE Lys 3 A A E,
AT DIAEH Ca iy IL™ . AR FAO/WHO #E7E
A UEFR TN ARE, LR A IIYEAA/Y AA 24
A1 0.4, SEAA/SNEAA ANMIKTF 0.6, ASWF5T H 40 5
B 65 AL A EAA/S AA i 0.41, SEAA/SNEAA N
0.69, FHHAMBE 62200 AR BT RSk IEN Y, 32/
FAHEBN a2 2R (Val., Tle Al Leu) & 535 F 5
LR (Phe F1 Tyr) & =22 b, #Efd85E AGRE  i&  h
3.0~3.5, PRS2t RE R 1.0~1.52425 4Rk [5 65 )1
A B S /5 E A 2.07~2.09, = TR SZ WA 14 52 /55
{8, B el e B —E M ER . dIssFRIESHL W
SDAA Ny 7.87~7.99, & Tfn | #fn | A0 SRR UK
11(6.63~6.99) UL K i [R5 | i fh | $AE S5 K
(6.66~6.76) 81921 SR}, 4G [ 6% L A B S DAA/
SAA H 34.28%~34.36%, fIk Tl fr | fllfh | 51 25
HRAKA.(37.69%~38.47%) LI S s [R5 | i ta | FEAE
ZLF K £ (35.94%~38.93% ) 181921 35 I3ty T2 3 [54)
SR P AR S A T o PRI, AN SRR
FEFRR I PG

24 FERREFNETN

BB AR P BILRR 5 FAO/WHO ZIERRR
WEASEZ . XS FR R 1 DA A T E R PP B 1 T
FEMAE R F TR0, Nk 4 iR, gt 657y ie
MPLA L TRERRE =, BLOTFARR S 2
(TEAA) L BIEZ5(P>0.05), H¥E T FAO/WHO
FILMBARUEARE R . 55 Lys &b, 2065 5 6555 158 0 LA
B 05 A RE TR & B . TEAA MK T 39 75 78 (1 o
o IXELLE IR, MBS T 627U AL PI AR AL PY B
BT i E SR E AR TR, AR TR AR o, H & T
FAO/WHO #r#fE, dUBFRIESHLA T Lys &4 il
FAO/WHO % 3 12 b AR =R 28 28 1 T A =
Lys & 81 1.6~1.7 {5 A1 1.3~1.4 15, F—FLH 40
RIS Lys A5 RTR.

%l 1A~ 1B 3T FAO/WHO 42 £ 1% br fE
1= XS AR 1 BB A Y A 3t [R] 655 I L Y R
REAM UL LT LR 19 AAS FIT CS, AEML [ LB 1
JOT ARG 23 . 23t gl BR] 65525 A0 T PR3 R A JUTL PR
) AAS. CS ¥ o # 25 5 (P>0.05), Lys I AAS
(1.60~1.64) Fll CS(1.38~1.41) ¥y . 2f5—FR I
RHELAZ N Val(AAS: 1.04~1.06; CS: 0.71~0.73), 55—
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Table 4 Content of essential amino acids in dorsal muscles and abdominal muscles of Decapterus macarellus (mg/g protein)

WS BRI Ile Leu Lys Thr Val Trp Met+Cys Phe+Tyr TEAA
AL 46+2° 76£2° 88+3" 43+1° 5242° 13+1° 40+1° 7142° 427412
JEAIATLPY 4741 78+3° 90+2° 44+1° 53+1° 13+1° 411 7242° 438+10°

FAO/WHORz?" 40 70 55 40 50 10 35 60 360
XA T 66 88 64 51 73 16 55 100 513
(A) 2.0 4 = P 225 AnigEE A5 O AIL IR AN O AL IR IR T B 4 sl % 5 &
= JE LA (%, 7 SR ITAR)
151 Table 5 Composition and content of fatty acids in dorsal muscles
. and abdominal muscles of Decapterus macarellus
:E 1.0 1 (%, total fatty acids)
0 T PURREERR (C 4.0) 2.4840.04° 2.29+0.07
T HBRIERR (C s, 1.0420.04" 0.83+0.01°
F7SHRGERR (C 60) 20.19+0.20° 19.91+0.53*
TLAREERR (C) ) ND 1.45+0.04
(B) 2.0 SR T/ \BRIERR (C g0 11.37£0.30° 11.22+0.30°
= EMILIA ZERAERR (Cyp.) ND ND
154 a T =ERRERR (Cyy.) ND ND
21l % {rmﬁwﬂ?(cm;@ ND ND
7 % 9- l‘ﬂ&%ﬁﬁﬁ(cm n-7) 1.93£0.07° 1.93£0.07°
0.5 g % 10-+-Ef—MHAR(C, 5, n-7) ND ND
' % % 9-F \B— 4R (Cg.q n-9) 5.57+0.06" 5.25+0.19°
0 é é ) . ) 11-Z A2 (Cyp.y n-9) ND ND
F P F S S X@% < 13-—+ ZHR—IER(C,yy., n-9) ND ND
@e} F 15-Z A PUik—45 2 (Cyy.y 1-9) 0.78+0.02° 0.86£0.01°
Wi BRI 9,12- 1/l ~ 4R (C g, 1-6) 1.3240.05° 1.27+0.03°
B 1 2 [ ASE 00 LR A LA 0 IR T4 (AAS) Al 11,14- =8 ISR (Cyp, n-6) ND ND
I (CS) 13,16 — B I (Cppp 1-6) ND ND
Fig.1 Amino acid score (AAS) and chemical score (CS) 912,15 /\ i R (C g3 1-3) ND ND
of amino acids in dorsal muscles and abdominal muscles 6,9,12- /B = (C, 5 1-6) D ND
of Decapterus maiarellus L1417 = RR(Cyg, 13) D D
E: (A)AAS; (B)CS. MR FEEFRIR 22 57 A 2% (P>0.05) I
5,8,11,14- ik PU4AZ (Cyg.y n-6) 2.45+0.09° 2.51+0.09°
B 11l P 4 3k R 7@ Thr('AAi 1.08~1.10; CS;O.84~ 58,1 1(,1C42;;:157E’J£z3)ﬂ%¢%z 7 554020 7 522027
0.86) . EAAI VPR 1 BUE FR MBI 75— 1 8
B ) 4,7,10,13,16,19- " "B AN MR
FRER gni R 2300 LR FOE AN ATLER B9 EAAT 4351 (Cyp 13, DHA) 41.04+1.42* 42.48+1.53"
A 0.8152+0.0228. 0.8390+0.0196, JC i 35 2= 57 (P> DHA+EPA 48.59+0.20° 50.00+1.90°
0.05) ., 4uEEFIESLIA R EAAI {HTE 0.75~0.86 2 [d], SRS AR Y. SFA 37.26:0.90° 36.38+0.99"
J&B AT AR U, S SRR B AR TR Y MUFA 8.73+0.20° 8.39+0.31°
NN BZAEHRINITRY PUFA 53.54+0.23° 54.90+1.88"
2.5 H:'HH Ezéﬂﬁj?,‘ﬁ*ﬁ%ﬂ/ s et ol BRI Y UFA 62.27+0.41° 63.29+2.19°
I 7 2 2L R T 5 W) 5 M DT PR P02 3 0 (), SPUFAISPA 1008 115001
Nz 5 Pras, ARWFFRHAGIN T 23 FRARIG IR, 7641 i} n-3%YPUFA 48.59+0.20° 50.00+1.90°
% 5 A UL PR R B A0 L R b 3 i) A D i 11 A n-6 %Y PUFA 3.77£0.04* 3.78+0.03
12 FgEaR . I MINLASA 4 FMEFIIEIHAR (SFA) | n-6 A3 PUFA/n-3 A3 PUFA 0.08+0.01% 0.08+0.01"

3 PP A FIIE TR (MUFA) Fl 4 Fh Z2 A0 F S 5
iz (PUFA); IEMALIA &4 5 Fi SFA. 3 F MUFA il
4% PUFA. BRT Cq.0 ITESEMILIA &S H S, 35
M AILPY 55 E LR A IR D R A 2 —350 . ZENR IR &
BT, FMLPIEY Ciypn Crsion Crgy 19 W& T

E: NDFRRARKLH o

JE AU UL P (P<0.05) , Cuyy n-9 S 251K T 5 M0 JUL 1A
(P<0.05) . ZuEiFEISHLRARYITR T & b= 1 SFA
R Cie.0(19.91%~20.19%) , K A Cig.0( 11.22%~
11.37%) ; % ¢ 7 ) MUFA A Ciqq n-9(5.25%~
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5.57%) ; & B B = B9 PUFA & DHA( 41.04%~
42.48%), Hik i EPA(7.52%~7.55%) o 5 MILEI AN
JEM AL P BE i 1% ' DHA+EPA & & . > SFA. YMU-
FA.YPUFA. SUFA. n-3 &23PUFA. n-6 32> PUFA
n-6 Z3PUFA/n-3 &Y PUFA ¥4It 325 5(P>0.05),
(ELRSE AU LA A8 5 iR th S PUFA/S SFA T 38 &5 T2 |
HLA(P<0.05)

DHA . EPA H AT LT . 4RO i EsR
LA R, g i [ 65 AL A AR 5 1R . DHA+
EPA %1 (48.59%~50.00% ) 78 55 T = 3C£1.(18.12%~
26.21%) M4 (29.27%~29.45%)"7, HA 51
EIEMME. T PUFA HAFFEIMASE . PLo8 FIFiBish
WKHASRETE A SEAE 16 A MR T 1472 PUFA/Y.
SFA AL 4 PRAE K 0.483), 1Ak, 7E3E AKE n-
6 % PUFA HJ[FIRT#E A /D n-3 32 PUFA ] §EA77E
it e AL B, [ i FR B HE #F n-6 & SPUFA/n-3 &
SPUFA Wi K44 BN 4.0, dussREI6S LNV
iz S PUFA/Y.SFA A 1.44~1.51, n-6 & > PUFA/n-3
Y PUFA 2 0.08, ¥ ELAJEFEIN . FHitk, 40855
SRR, JLHZNEMI LA RE IR, Rei AR 4y,
R IR S RTE R
3 Zhip

A TR AR B [R5 UL IR AR ML R 3 B &
EACARAEDT S SRR, HE S 2R oo
. HEMULRAZRERRA N —2L, Lys & &, 6
DB H BhndE, J8 TR &S R . B E MR RS TT
figrfr DHA+EPA & &5, A EN R, 75
JEA LR 8 2 800y 2= e T M oe 2 L AR DT Al
RE Wi B 20 il o JE AN UL IR A9 B s 0 9 BT JC 3 Na,
Ca &L, s ICER Fe O MBI & 5 LA LS PUFA/
S SFA B, o GE AT = S Sl AT
=, MRS PLA T Yo E EE, A TUHIET
PR E SRS, SR ma T P B & R NS 1 &5t
EBEYR . A STAT B T HERG -0 4 i[5 315 2 )
WA EFROME, et I H B G fs B L T.45
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