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Analysis of muscle components of striped jack (Pseudocaranx dentex)

JIANG Yan, LIU Xuezhou, CUI Aijun, WANG Kaijie, WANG Bin, XU Yongjiang

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Laboratory for Marine Fisheries Science and Food
Production Process, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071, China)

Abstract: Striped jack (Pseudocaranx dentex) is the source of superior ingredients such as sashimi and sushi because of its fresh
and delicious taste. To evaluate its muscle nutrition value, we analyzed its nutritional components by biochemical technology. The
results show that the muscle had higher crude protein content. At amino acid level, the essential amino acids accounted for 40.67% of
the total amino acids, and the delicious amino acids accounted for 35.37% of the total amino acids, which meets the ideal protein
standard recommended by Food and Agriculture Organization of the United Nations/World Health Organization (FAO/WHO). Ac-
cording to the amino acid score (AAS) and chemical score (CS) values of essential amino acids, methionine was the first limiting
amino acid for striped jack, followed by valine. Moreover, the content of unsaturated fatty acids in the muscle of striped jack was as
high as 73.73%, the content of EPA+DHA was 21.20%, and the content of n-3 PUFA was 1.95 times that of n-6 PUFA, implying that
striped jack can supply excellent unsaturated fatty acids for people. Furthermore, the muscle of striped jack contained a variety of

mineral elements which are necessary for human body tissues and normal physiological activities. Therefore, striped jack is an eco-
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nomic fish with great development potential for its higher protein content and excellent taste.

Key words: Pseudocaranx dentex; Muscle; Nutritional component; Nutritional evaluation

WA LS (Pseudocaranx dentex) WRR KT £, B
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wright 4 R

BO LS HAT ARSI . ARSI AR, 23 B KT
PUIR PG FRBE 3 T =m0 R K & s, W2
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2.1 AAENREFERS S
B LS LD RS RO T LR 1, WLPA AL (Y
LA & R 22.10%, HRENI & 2 6.40%; LK) Bis
SRS, TR TR A R RO 77.27%, M
JIE W B 143 CH 22.38%
x1 EEMSIAERERES S0

Table 1 Analysis of normal nutritional components in

muscle of striped jack %
FHRY e T
Nutritional component Wet matter Dry matter
JK4 Moisture 71.40 —
ML M Crude protein 22.10 77.27
HUEIT Crude fat 6.40 22.38
WS Ash 1.20 4.20

H: — K,
Note: —. Undetectable.
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2.2 REBARS W SEN
B LS LA Fp SR Y 16 R DLERR, fudE 7 Fh
o AR | 2 PP b E SRR 7 AR LT R (3R 2).
SR BT L 40.67%, SRR
KR, FEEFREFNTREH &7 EAr 510 1.96% F1 6.85%;
HR R ZE R (1.75% F16.12%) . 772 IR SR 0N T = Ik

R2 FEETHESIANSERAR K LG

Table 2 Composition and content of amino acids in

muscle of striped jack %
IR R THE
Amino acids Wet matter Dry matter

SER Thr 1.01 3.53
AR " Val 114 3.99
EHER Met 0.66 231
SRR e 1.00 3.50
LR Leu 1.75 6.12
KNSR Phe 0.92 3.22
W Lys 1.96 6.85
KI&H" Asp 2.12 7.41
AEM Gl 3.00 10.49
&R Gly 1.00 3.50
NER" Ala 1.22 427
RS R Tyr 0.76 2.66
%% Pro 0.73 2.55
224 Ser 0.82 2.87
AR His 1.40 4.90
KRR Arg 1.26 4.41
LR EAA 8.44 29.51
LT E SR NEAA 9.65 33.74
TR SEAA 2.66 9.30
PR ILHE DAA 7.34 25.66
BASER TAA 20.75 72.55
HHERIERR BCAA 3.89 13.61
IR AAA 1.68 5.87
WEAA/WTAA 40.67
WEAA/WNEAA 87.46
WpAA/WrAA 35.37
BCAA/AAA (F) 232

T * DA & POHEER; # SREER; A TR
Note: *. Essential amino acid (EAA); &. Semi-essential amino acid
(SEAA); #. Delicious amino acid (DAA); A. Branched-chain

amino acid (BCAA); vr. Aromatic amino acid (AAA).

BRI 87.46%, ARWTFHAFER T EERE AT EAR, 7
SRR T RE R S AR 3.00% AT 10.49%, HKCH K]
ZHIR (2.12% F1 7.41%). RITE&ARR . AR . HERM
R B HT S LA P Y 4 FhEEvR LR, 76 JILIA SR
T RER B RS0 7.34% H 25.66%, BEREFEBRLE
SEEERR A 35.37%.

WA A BTPPANBRIE R B SLE2 AL DY v A 28
TR B A o R s AP T S AR I 2 v B, TR T
AR AAS FI CS (£ 3)., HFEAMRMN AAS &k
0.85), MEMRIRZ (1.04); HZEFRM CS Wk (0.48), 4
ZRRIRZ (0.78) Ik, FEHFAES LA A9 55— B M 2 e
AR, RSO AR . BRI, WL
WL TEFEILTRE AAS ¥IRTF 1.00, CSIHKTF 0.60, Ui
I ECHF LS LA Fh b 75 SR B it L LA
2.3 RERAERAR 7 H S5

BT P62 WL PR A T 18 AR e R, L bR
(C18:1n9) Sk (26.10%, 2 4), (RHAGHTHE 3 fh, &
TN 24.49%; PONFIIRINIRR 5 A, B RN 34.94%;
ZAVEFIGRIR 10 B, SE N 38.83%. n-3 ZARMAING
iR (PUFA) BI& =y 25.41%, —HERTLERR (EPA) Fl—
TR (DHA) TR K, PiE & & mik 21.20%,
24 WYITEARSIEN

Rl 1 S LS LA 10 Fh ) oC
FPH (K) RO (4.15%10° mgkg ), UMbk
(P). 1 (Na), £ (Mg). 45 (Ca) (& 5). TEMEITRS, %
(Fe) M EH4M %0 6.35 mgkg ', 4% (Zn) BIBEME (4.79
mgkg ) KZ, HAWMET 1 mgkg .
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3.1 AEREFHSSERRE

VETE R PR R AT AR TG 7K e B R R I i R, B
g NRRRMIL R RO IR, AT5ERN, ATl
EMANEEDREEEFAEX, HEASES
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) J@ SR KA T Fa 2B 550 (Seriola aureovittata) WKL
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us punctatus)' " AHLG, FAFRIBSIKOR BA 3. BFFR R,
ISR NG T G BIGA B 3.50%~4.50% B A4 BLA 3541

i FET O LY A RLRG D AN 6.40%, I
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Table 3 Evaluation of composition of essential amino acids in muscle of striped jack
A ok N - - —
ot amin Fdo  FAOWHOSwdmd  Eegpoensmduy SRR (EEE
acids (mg-g ) (mg-g ) (mg-g ) AAS cs
F &R Thr 285.63 250 292 1.14 0.98
HAFR Val 322.40 310 411 1.04% 0.78%
HA Met 186.65 220 386 0.85" 0.48"
e AR Tle 282.81 250 331 1.13 0.85
SR Leu 49491 440 534 1.12 0.93
HN AR FL Phe+Tyr 475.11 380 565 125 0.84
#EIR Lys 554.30 340 441 1.63 1.26
4t Total 2601.81 2190 2960
W IR AL EAAL 84.61
ok PRI R &. S BRI
Note: *. The first limiting amino acid; &. The second limiting amino acid.
R4 EHilesA A AEARERE A R LE 51 (BEHE)
Table 4 Composition and content of fatty acids in muscle of striped jack (wet matter) %
NE TR T RE iR it
Fatty acids Concent Fatty acids Concent
K E 2R C14:0 2.54 “ TR c22:2 0.42
KAz C16:0 17.70 T ERIEFRT C20:5 n-3 (EPA) 8.90
FEARIHARS Cl6:1 5.02 TP RS C24:1 0.49
SRR C18:0 425 4,7,10,13,16-— - BRI C22:5 n-6 0.43
MRS C18:1n-9 26.10 7,10,13,16,19-— "R FER" C22:5 n-3 268
Whie" C18:2 n-6 11.40 Z BN ERR” C22:6 n-3 (DHA) 12.30
y-JEFRmL" C18:3 n-6 0.47 S AHANAE TR ZSFA 24.49
a- PR C18:3 n-3 1.10 BRI R SMUFA 34.94
—HmEEE C20:1 1.38 ZAREiER SPUFA 38.83
“TeEER® c22:1 -9 1.95 T TN R F R DHA+EPA 21.20
T HBRERRR C20:3 03 0.43 n-3 RN L AN n-3 SPUFA 2541
AEPEDIRGIR C20:4 n-6 (ARA) 0.70 n-6 251 2 A AEiE n-6 SPUFA 13.00

1

* MIFIIRIGTIR (SFA); &. BAARMUAEITER (MUFA); # ZAMAIIENER (PUFA),

Note: *. Saturated fatty acids (SFA); &. Monounsaturated fatty acids (MUFA); #. Polyunsaturated fatty acids (PUFA).

PR S AR RS . SRR B AR R AR = 3C
L, EOE AR (. RLIRI O 8 4 A

=5

BHEMEB LAY M ITEAM K LB (E1F)

Table 5 Composition and content of minerals in

muscle of striped jack (wet matter) mg-kg_l
TYITR i g4 TYIER Bt
Mineral Mass fraction Mineral Mass fraction
B K 4.15x10° i Cu 0.532
4 Na 3.61x10° £ Zn 479
5 Ca 2.42x10° B Fe 6.35
B Mg 2.72x10° % Mn <0.10
WP 2.15x10° ¥ Cr <0.10

Hufz, WA AR, AR THE D .
i Er BTN B M B E SRR AT, B s
J& T 1 HaAl M B R
32 FREBEANSEFMR

GATERRZ A R AU B B A AT, IR Py
X0 28 UL PR3 R R e ok B P PR R Lo AR
o, TEFRFH B PLES L TR R ) 16 AhaE R h A AR
ErEE, RITEAARRZ . BEARMEKTIEA R E B
MR RRAE M AR, H R A DT R U A 2 A 9 R
LR LA Y 36 R T I M T R A R R Y 4L
SR o A L L P v R R S R A R R
H 5 P Bk 35.37%, 54T (32.20%)1) . = Scf
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(35.44%)"? R 6E S AR 8 (Thunnus thynnus, 35.35%)"
U, XA REAE B LD R BB R 22— )
Ob, AR TN rh a5 R AR A7 BOR R 22 A PR Bl A
AL SR SRR s H B N 283 IR — i, 6K
i 2235 Sl AT RECRAM R, 32 mT A0 s U 2% 1
ST PR, 2 ARSI T R
ik B HA R

B LR LA A6 ZERR T VR R & B fmy, 7EGFIL
P EE 1.96% . 2 BRI It U HE IR Y — T, REAS{E F
FERMIC, AR — A AL 50 o — PR P
TR, T ECH LS TT AR AN LA A N T R AR R A
AR ),

FAO/WHO 4t i BAE AR 1 e . B A B b b iy
AERE BRI LT 40% 47, WTEEER SR
TR T 60% . ARBESS T, Bl LA h
WO E R A SR T 5 LY 40.67%, Wb EIEIR HARY
e BIETRY LA N 87.46%, 75 BIARGE FUFI . fEXT 8
A2 LA o 7 SRR R AT PR I R B, IR 2 LA
AAS FARUEILIELL CS Mbpife, Bir BRI IS —. 26
TR R Y A R AR AR . R, R 62
HIFRA AR R, AL E IR R A IC B T R T
EAALJELL CS N PFhniE, HAE R/ N T8 SR E
K, AR B RIES 1) EAAL 548085658 (Centropri-
stis striata)[lo] FIAHIE, W TE SR ER S & a2,

SCEE R IR BAT (R IT R RIS BE Y Ok, F XXRRR 3007
(B, —BOEREO FWFLESIYIN F o 3.0~3.5, HiPiEsz
BN 1.0~1.5"", ARBFFCR, AL LA 1Y
F 232, A NS —E B SCHE SRR R, 2 e ]
HAEIRRER T
33 BEMBRARSERBR

JIG 17 P LR 240 M Y o B SRy 2 — , E AR
FURRITIR . BN FIRR T FR N2 AN FIRR TR . A 4162
L R IR TR 22 C14. Cl6 Al C18 &4, Cl16:0 [y
Er R, XA G AR IROK A K A e AR L
i T

AR DT FR BE A5 4175 iR A Qlly . IR 69 RE, JFH
XEOME . LA G ) % B — s B 3 R TS ARBESE
b, BEHDLES L A BN N 077 FR N 22 AN TR RN 107 1R 1Y) 5
BAYSI R 34.94% Fi 38.83%, MR T R B H A Ak
G N E ] (Oreochromis mossambicus) BY . gy
BB AR IR S & =ik 73.77%, BR T & T Lk JLFh
faah, WmE TR (Pseudosciaena crocea, 58.10%) . H
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perca chuatsi))m]o THIER ELA AL i v v T 1 B AT % B A
FEAKFRMER, FE—E R LA TR AR O T 1)
S RN BB LA PR R, 2
N BA Bt i e

EPA il DHA BHUAEZE LTS AR,
AR S ORI i s P AN i M R rh R AR
ER, BRARERKEFTHOTFNZ AR, FEi
PR LI AN R R e L ARHT SR
h, EAFSSHLA T EPA I DHA (148 & s e T =3c ™
WA cocmas | BRSO AR
ftFF 1Y EPA fil DHA, EPA fil DHA, JLILJE: DHA R1EH
RIS T AL REE IR, Bk, &t —@ LR
AT — s AR E A DT, n-3 Fl n-6 RIS AF
JIG T R 1) B LA B A, AR A P, L
IR — N EEE IR R, 2, S RN -
6 RN ZAANR IR S5 | KIAE . HAESF 2R, i
T n-3 R Z AR B XX L A — 2 By
HIVEEY . ABRE e U LA P Y -3 R 51 Z AL
e iR & i n-6 RFIAY 1.95 1%, fEB TR AL H ik &
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(Cr) 75 A SR A 3@ 7 DL =M R B SAFAE, = Cr &
PUARPT TG R TR, AR A s 32 DR T M s o
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i, — SR SR R Th s i — 5 Y Cr LA B
WAL A B RE Y A S A A Y Cr, TR
—FEFEFEI P A A AARNTE Cr T E .

ABFE R, HEH LR — R 1 AR . e



6 %

AL

FHESE:

TAEE WL E IR B 73 HT 135

g
PR WoC R S w . i I Bk 2 5 a2k

BHHHE R

SE -

[1] BEARHAM D, ROBERT M, CHAPLIN J A, et al. Molecular
evidence of three species in the Pseudocaranx dentex complex
(Carangidae) in Australian waters[J]. Mar Freshw Res, 2020,
71(4): 518-531.

[2] SMITH-VANIZ W F, JELKS H L. Australian trevallies of the
genus Pseudocaranx (Teleostei: Carangidae), with description of
anew species from western Australia[J]. Memoirs Museum Vic-
toria, 2006, 63(1): 97-106.

[3] KUWADA H, MASUDA R, KOBAYASHI T, et al. Releasing
technique in striped jack marine ranching: pre-release acclimation
and presence of decoys to improve recapture rates|M]//LEBER K
M, KITADA S, BLANKENSHIP H L, et al. Stock enhancement
and sea ranching: developments, pitfalls and opportunities. 2nd
ed. New York: Wiley Blackwell, 2004: 106-116.

[4] VASSALLO-AGIUS R, WATANABE T, IMAIZUMI H, et al.
Effects of dry pellets containing astaxanthin and squid meal on
the spawning performance of striped jack Pseudocaranx dentex
[J]. Fish Sci, 2001, 67(4): 667-674.

[5] AFONSO P, FONTES J, MORATO T, et al. Reproduction and
spawning habitat of white trevally, Pseudocaranx dentex, in the
azores, central north Atlantic[J]. Sci Mar, 2008, 72(2): 373-381.

[6] AFONSO P, FONTES J, HOLLAND K N, et al. Multi-scale pat-
terns of habitat use in a highly mobile reef fish, the white trevally
Pseudocaranx dentex, and their implications for marine reserve
design[J]. Mar Ecol Prog Ser, 2009, 381: 273-286.

(71 SRIERL, PhIIAE, KIK, 45 AWy 83 YA UL 38 R0 404
[7]. K MPER 2R, 2013, 28(1): 83-88.

[8] Jukis, Phiast, TKEh, 45 S9SCHR RS LA B SR T 5
FEPEMY [3]. KA A= W2F41, 2014, 38(6): 1168-1172.

[9] Mi2EJd, RIKIL, 2258, 55, W4k (Seriola aureovittata) WA
FRAUS AT S [7]. ol R2= kR, 2017, 38(1): 128-135.

[10] A=, B, B2 0. M A SR B8 LY 5 IR 0T Y He B 51T
i [J]. ol BlEE R, 2019, 40(3): 151-159.

[11] RAGHE, 220K, AR/, . FRAEACHITRIK &5 0 )5 SR AN L
BEAMHT [J]. 5 Tl RHE, 2016, 37(20): 348-359.

[12] FEBrss, SRS, Ddhih, 55 BRI IRABE 6 LA E 3380 4
Mr S EBPFA (7], HRAEEITHIER, 2015(4): 61-69.

[13] ZRAHLAR, (S5, sk LD it A0 PR LD 5 FR o e B &
AT [J]. T 77K, 2008, 4(5): 61-64.

[14] K%, e, 1K, 4. i A B A r L & 57 B 7
Br [71. KF=Rl24, 2009, 28(11): 635-638.

[15] e, Bk, EENPE, 5. Ll f7 BEA LA E SR 04T 5 i i
FEA [0, ol RE IR, 2009, 30(5): 51-57.

[16] Bhax7r, ZEe2 1, Wi 55, 55 B DU BT R U ER . WL
PR it JBORE) 1 B R LR B ) (D). R K=k, 2018, 14(2):
90-95.

[17] XUtAR, Eik, IKEEL, 4. SEELZL A IR T ST (1],
HFAEKP2BFSE, 2002, 23(2): 26-39.

[18] W, P73, T8 5. BRI @NLIAE FR R 30T B [0].
E IR, 2014, 36(4): 406-408.

[19] B, B, LI, 45, DR sREs4h x4 3% B, I3
I BAKPERNE, 2019, 15(1): 69-76.

[20] B, &%, HRIP4E, 45 3 Tl fa 35 LA B SR T B
A [7]. BT KRR, 2014, 10(5): 51-59.

[21] FhRER, k. SRS K LA B TR 4L T S I (0],
FE24R, 2004, 26(5): 386-389.

[22] VLEEAE, XPAR, Z54e. N T 300 = SCHEE SR 40T [J]. B &
50U, 2011, 27(6): 40-46.

[23] R, BB, ZBE WA IRAE £ it h A S BRAE T (3. b
LR, 2001(1): 21-24.

[24] #ARE, JEIAE, SRI4E, S IFIRKSRAE A 68 L A R R E
FEOHTECEL (1. AKAEAI244R, 2015, 39(4): 730-739.

[25] #dert, FEMENE, SIANTE. ANIR SR AR B FR o BT IE 5 4
Br [3]. WRTTIPE2EBE A4 (FAAREIR), 2013, 32(5): 393-398.

[26] DANBOLT N C. Glutamate uptake[J]. Prog Neurobiol, 2001,
65(1): 105.

[27] e, 200, B ORURE, 6. BBIRTIUK R 6 - B PR AR YL (5
PR PE RO B SR 430 (1] ZRALAR M 242441, 2020, 51(7):
69-76.

[28] #RE R, TFFI0, UMK, 5. ARIGHRES (Pampus argenteus). K
I8 (P. cinereus) FIHP[EEE (P. sinensis) WL 32578 35 000
5950 (0], MRS 1Y, 2012, 43(4): 775-782.

[29] W, SRIRVRE, RZE, 5. FRAE AT AE v SRILPY B 32y LA
3T [0]. EEERRE, 2015, 36(2): 126-131.

[30] ARFIES, BRI, 5 Ptk 325 £ 2 AL DA g 5 R 28 40T B 85 97
T (1. AR 2438, 2005, 20034 T1): 67-69.

[31] M, sk, AR ARSI RERAE: (1] P EEW S E
3%, 2005(4): 44-46.

[32] T, sRARIE, VLA 2. ZRURIR I ER AOWEST e [J]. Hh 3
JI§, 2008, 33(12): 42-46.

[33] JEALAL, TR, e tr. 2R NLAE IR 1o 5 ARG e
5% [1]. B EFRERE, 2013, 34(5): 69-71.

[34] SHE, MIES, b/ 0®, 5. 5 FhOIE B iRk NI IR 0 &
BENE AL AUBISE [J]. BTk Bb2E, 2019, 15(1): 85-92.

[35] ThAAE, SRedte, 2ok Uy, 45, S MRt £ 8 35 WL e MO
M [ B KPR, 2020, 16(3): 103-112.

[36] RAPOPORT S I, RAO J S, IGARASHI M. Brain metabolism of
nutritionally essential polyunsaturated fatty acids depends on both
the diet and the liver[J]. Prostag Leukotr Ess, 2007, 77(5): 251-
261.

[37] XUBHBH, Xk, #55, 5. YU R P50 3 4 L PR 78 3% oy
HVEFEBESE [J]. WL RS54 (H R BIR), 2017, 36(6):
265-275.

[38] &, T30k, B R, S RIEICR IR LA B IR 180 4
Br [7]. B s 5 &, 2020, 41(18): 162-168.

[39] B4R, R M, SRR, 45, 5 AOBOH (0135 - FL BR A 25 s IR JB i
TEISE B R RN B A (0], B A BRI 24, 2018,
9(21): 5704-5708.

[40] T, SRRk, SRUNTH, 2. (R AR AN 7 vk A i R 5T 0]
1Ak A BT Al 41, 2019, 10(3): 705-709.



	1 材料与方法
	1.1 实验鱼
	1.2 样品采集与营养成分检测
	1.3 肌肉营养品质评价
	1.4 数据处理

	2 结果
	2.1 肌肉常规营养成分分析
	2.2 氨基酸组成分析与评价
	2.3 脂肪酸组成分析与评价
	2.4 矿物元素组成与评价

	3 讨论
	3.1 肌肉常规营养成分与营养品质
	3.2 氨基酸组成与营养品质
	3.3 脂肪酸组成与营养品质
	3.4 矿物元素组成分析


