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Mk 20
(1. WKRFIHEYE MG g B2 EE AT PEARAVIRE R EEK R WE FS

266071;

2. H BRI R S g e I BRI AR E DR HE 266237)

M= T KW F R ARIE R A RAE £y A B AL, 25| IR R S R ik,
IR 2 A F AL L A A, AT, BT R 2 R A A, KA RES 3 XL R HEIK
S M k. W W5 (Pseudocaranx dentex). 12 # (Liza haematocheila)fa 446 # 2 | B it Bl 4 4 X
MR, R TR, BNEEER. AXR. 8. BHRET U TEENFAIRFET TN Z R,
ZRET, PIAHEAR RAAERLGCEEINFE, AT LUAAREEZFRARILAEN
) 1.22~3.83f%); . BNMNWEEAEABRAKMEN, LEAEARGENETAERLEN 40%EH,
RABRMALALBRACERFEN2HAEREA AR REARZ L ERTW2HLFARER;
MW R EMIEF RN EEANLEZR TR, ERFRAR T @, B F 85I R
(saturated fatty acid, SFA)#Y Bl B ALE, T B AL A 89 % 18 0 A B B (polyunsaturated fatty acid,
PUFA)LL BN 8 L& ; BALEHE N F BN ETR&KFe)fH(Zn), £ R %W, HEEF2 L
B AN EREE R, @28, B, MR EAT W TRAR T AFERANEZSR, XEZFH

R SRR Ve R Sy AR S R E S R T — R Ay A AR A

KA

hESEE $931.1  CEERIEES A

BB LR 0 A R 2 B T A, ] Ak TR AR A
1 40%~60% (Kiessling et al, 2006), W J&5¢ 4% Fl
Tz sh i) FE S FR IR, Joig e XA AR A 2
T RRE ) S 8 #1028 G o 2 AR O e S AT T RE 1Y)

5, FSSE L R WURTIE L 2 R AL, R
WLELAT Wi s B Dy i R A Re A, R BTIE 55 e 159
TS 5B EENEKZE), e . kg
8, 2010; AZE45E, 2013), 1B LRI EERE | &
AT /N, ARRREEI B . R G955, Al oK B 4
SEPEE S (AN HL . WA ) B AL B (Syme, 2005),

AR ek, AL BAL; R AEAE
XEHS 2095-9869(2025)01-0059-12

HHr, A RIZEB g8 UL KE sh D Re 2 7 2
BEUESE 5 A REAE . R = s FRIBE T
TS e B, BFsR 8L, PUULER 4k AR
1 Z 2695% B0k KT8 ILer 2, g LA gEn Z £k
e, MR N, GOR AR R IEEL
i I 2 (Nakajima, 1969; Patterson et al, 1972; George
etal, 1978; RIS, 2011; Wu et al, 2018; B HERES,
2023), FbtsRtE i, S AR OC A OO |
A SRR Rl U | B IR I S R 240 £ 2R AR AL AR 2
WLr A s A -5 0 U QR OC i FL IR B &l %
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4 ] 7E P WL AP %8 5 (Johnston, 1977; Ciciliot et al,
2013), XEWREEATHELIA A RE y =, M
Pl EZ ST IR RE . B, PR EE R 24
Z 5 R R i AR R B AR B 7E mRNA
FEE 12 TH AR 2 B D 2 LAY 25 S 32 I8 R 1T (Gao
et al,2017; Wang et al, 2022a., b), XEFEH I fEES
iR LA &I 6e2E S S ., TTRUE
W, Dbt ZE P 42 | MRS PE o PR A
JZTE X 2 ULEE R . AR DB Y 2= Sk kA T
AT, O T AL B AL 40 S5 2 4 1) B AR B 5 00 £ T
i .

T L85 (Pseudocaranx dentex) R g T # T H
(Perciformes) . % F} (Carangidae) . I # J&
(Pseudocaranx), 2 —Fh K W 7K P < P 8 ) e 284 £
%, HRKERER, T T RS AW Ik iz 3l .
Wt (Liza haematocheila)sK )& T-#7)F H (Perciformes) |
il B (Mugilidae) . #2J8 (Liza), H&—FhiL i 4 12 J6
[ PRIV E R S S 552 & 31 72 S 7] [ N [ET 20 T
ZHE H (Perciformes) . 5} (Scombridae) . 446 )&
(Thunnus) . 6 J& (Euthynnus) . #¢ 8% & (Auxis) . % )&
(Katsuwonus) FUIKER & (Sarda) 2SS FR, LI HAL R
A K B I B B Wi UK BB 0 T PR, e R Uk i
AR E] 54 km/h, 2V TR B O R UK 2 —
(Shadwick ez al, 2013), 5 #i7 {65 AR f0 1) 8 L = 2L
IFERRME T HIRIZAF, S aZsr gl 32
O3 A AE R TR A (R HERF ST, ELARFR 35 BR A A Q8 AN B
FEAE G, RN = TR KR, XA
DL A1 IR i 41 25 (Shadwick er al, 2013), A FE50A
T2 P A LA A 2 21 A3 A, b b AL
Uige2E 5 0y i emtl, AR e Bik 3 R HAA AR
EDK > 1 O S - A S RS X 42, dd sk [ s
G OCERGERI I, R HOOT R TR LR R
HoT. 2. A&, Re Wi Fnw 4 o i 40 2= 5
B TEI o 0 2 R A B A R R A, TR
TR A 2L IR AR A R 22 S, T
WLEIK iz 3 Py RE 22 SR W) B LAl , o RGu o il
a2 H Ak MLz g A P 2p R LRl TR

1 #wREFE
1.1 SEIRHEISRIE

HOHF LS AR TR A T8 R R IE SO A FR A
ARG T AR SRE 0], BEDLR AR BT g R . (AR AU A
I 2 WA 6 BB, IR R (812.72+52.73) g,
SEAK R (32.13+1.76) em., B EARES G B 1L R 5

ANEERG S, R ILAR T IR AR AR 6 B, PR
N (572.92441.22) g, FIIRK H(34.58+2.92) cm,
LA AR R K G, KR A R RK
HOE AR PR LRI LR S 7518 U T I 22 F 00

FHTHERE TR T BRI R DTR 43 Br 0 1
G (Thunnus tonggol) . [FIMEER(Auxis rochei)FNHE
(Katsuwonus pelamis)iifi F 74 11358 (75 FH 4, 2015), H
T Yot £ & w00 BB & A M (Thunnus
albacares). [FIEEHR | JR#EHE | (6% (Euthynnus affinis)
Rk g 4 B 2% R JE H A T Y Pitipana ¥ ¥
(Karunarathna et al, 2009),

1.2 MEFE

121 FHAAFERINE TP 10 g FES, R
FHH R TH:E(GB 5009.3-2016)5E /K43 & &5 Bl
10 g BEAh, RATEEIIBEEE(GB 5009.4-2016) 5 K
Sy e PRI S g MM, SRATYLIC E A (GB
5009.5-2016)M M2 B & &5 FRHL 5 g FESL, R
FHZ G B (GB 5009.6-2016) 1 52 MG 15 &
122 HRAEBATMNZT & HE GB 5009.124-2016,
5 g BRSPS EE T ER R K A R S R )
K4 B B =R A H 37 L-8800 72 o

1.2.3 IR &0l E JIg W5 2 () E 2% GB
5009.168-2016, 5 g FEahz: KOH-H B 2k, —
FRALTN-H A R LS, SRAHIECBEARH, ZHEfe
7890A AR EIEA I AE .

124 wFHrEsene Br(Zn)E 2% GB
5009.14-2017, B (M)A %E 2% GB 5009.241-2017,
Bk (Fe)l & 2% GB 5009.90-2016, £ (K)illE S
% GB 5009.91-2017 , 45 (Ca) /Il & = % GB
5009.92-2016, ZrAFRHC 1 g FEMIHMRIG, SRITTEE
TR TR E o

1.3 WSS

K SPSS 19.0 M7 FEAR ¢ Ky UG iE AT 25 5 1 3 1k
3T, 45 LIS (E R fE 22 (MeantSD) £ B, P<0.05
RELFLE,

2 HRE5HW

21 ENEFERS S

5 FREEEAE R SR | M LAY H RS TR I Rt I
1o 5 PEEPILAYRLE B & 2w TR A<
0.05), & WLAHLAR T & 8 2 i T HIL(P<0.05), K7
Frimfeth, P IC R, B S AR R
Ao i 2 TR, SRR ARSI
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Tab.1 Comparison of nutrients in the fast-twitch and slow-twitch muscles of five marine teleost fishes (w/%)

kb JULIA 22 K4y RLEE 1 (T3%) RLIR T (13%) K5y 225 3k
Species Muscle types Moisture Protein (dry basis)  Lipid (dry basis) Ash Reference
Bl A5 P 72.93+0.13° 85.64+0.28" 5.91+0.15° 1.26£0.14*  ARpf5¢
P. dentex Fast-twitch muscle This study
L 72.90+0.15° 46.86+0.06" 34.01+0.05° 0.96+0.01°
Slow-twitch muscle
Mo Bl 78.85+0.13" 85.09+0.26 2.7120.15 1.16£0.09°  AHf5Y
L. haematocheila Fast-twitch muscle This study
L 78.82+0.14° 37.85+0.04° 49.73+0.04° 0.94+0.01°
Slow-twitch muscle
HFT 4t Bl 72.42+0.37° 85.29+0.21° 6.50+0.04° 1.37£0.06°  #5 %%,
T. tonggol Fast-twitch muscle 2015
12 L 72.63+0.34" 75.34+0.76° 9.38+0.01* 1.67+0.30%
Slow-twitch muscle
[ i e Bl 73.11£0.52° 87.72+0.19" 2.00+0.01° 1.22+0.06°  #5 %%,
A. rochei Fast-twitch muscle 2015
12 L 72.83+0.33% 81.07+0.31° 7.38+0.01* 1.47+0.05%
Slow-twitch muscle
W% K. pelamis il 71.07+0.31° 84.11+0.46° 4.94+0.09 1.44£0.07°  Fppss,
Fast-twitch muscle 2015
12 L 70.99+0.40% 75.35+0.00° 10.26+0.10* 1.52+0.08*

Slow-twitch muscle

e ARVE NG TR R R — P e

12 LA 22 55 B3 (P<0.05), T,

Note: Data with different lowercase superscript letters were significantly different between fast-twitch muscle (P<0.05).

The same below.

22 SEBRO S
5 PP AR P 1B LA E IR i AR 2,

LSRR R e, Ut | 18 LR Ak
PR AN D7 TH S AE R 5E B AT . 5 b 2R DU R

A AR TR AL, X 5P S A
H, Hp, #Eaw il g anth 2R &
S A 3 P T RIZ A 12 B ERRAE 5 il
£ 2P L ) i v TR L, e, R
6L i 22 5 e R U SR R 2R A (B LZ 18 LY
1.22~3.83 £i%), 33X 15 HH g v A - fa R UL T 3 ok L
AR FEHAR

MR LR SR AL AR, WA 1 BT, R
B LIS EIR & s, IR RAREIR, 85
HEESLR B 23%0) Eo AT EIERR AR b
ML LR S 40% 254, For, M R 2 R
S 2 P BT IR, [ AT R
1 42%L) |

?

2.3 PERRERRL S 4347

5 Tt A 2 A2 LA RE TR 7 5t WL 3.
TE R LS AN AR A P | 12 L b A I 3] 20 g D7
W2, ALE 6 Mt A1 S 1 B2 (saturated fatty acid, SFA),
7 M AT G R (monounsaturated fatty acid, MUFA)
7 Fh 2 A1 FIS B BR (polyunsaturated fatty acid,
PUFA). MAh, TR Tatt [ BEH R i 4 i) 5
T C12:0, C13:0, C17:0., C21:0, C23:0, C24:0, C22:4
FC22:5, A AN Y 25 S FT RE S TR A S
95 07 ¥k R 1Y R S 255 5 P fa 28 B £ ]

uﬁi?ﬂ 15 JULAE W TR Ak LA B A i g 7 PR 2 1 v
PRI, 351 WU 4 RLIR DT & A& . BT
GARAR | [ EEE AR R A8 LIS R 5 e 25 S A

WNHCHT L5 R AR fa R B, (R34 — 2., MRy EPA

P T DHA, I HAL 4 Fh 2R MIAR I
WG, 5 Pl PR R L) PUFA & &

di bl 23.28%~42.00%, MUFA &5 HN 16.95%~
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Fig.1

Proportion of amino acids in the fast-twitch and slow-twitch muscles of five marine teleost fishes

EAA: Essential amino acid; HEAA: Half-essential amino acid; NEAA: Non-essential amino acid.

31.54%, SFA &gl 30.24%~57.31%; 12 ALY
PUFA &5 R 21.68%~33.46%, MUFA & 5t
1 13.16%~42.82%, SFA 7 i bl 33.04%~62.47%
(F12), ATLAAEL, LA SFA & F B T I,
PUFA i HEMA A A o E— B0 M7 45 256 0 R 1 21
BURE AL, RPN RNE WL & DL Cl6:0. C18:0 F1
C14:0 %2 SFA H A, & it o ik 3 80% LA |5
C18:1 Fil C16:1 2y =% MUFA 2 e, &85 HAE
e, LRIk E] 82%LL | C22:6n3 Al C20:5n3 Ky
FF PUFA 4RI, & i 5 L AE DL 35 2] 74% LU
b, EE IR RE] T 2D 67%; C20:3n3 JLT- 2R,
AL AR IR R , X 507 11 K 2265 (Alectis
alexandrinus) ., /NiREREE 11 (Aspitrigla cuculus)™5 2 Fh
TRE7K €825 1 g 05 R 2E e AR L (Ozogul et al, 2009) .

24 THTESESH

7 PR A AL K. Mg, Ca. Fe
FlZn W& EUNER 4 B, 7 M LE Fe & &)
WE T PLP<0.05); BAULEA T MFEE Zn 8
(] et e B L 2 L2 S B B0 K.
Mg Hl Ca M7 5 NLAZERIANAAEA S, Hk
(| i R S R S O [ ) SN 7Y%\ W ow ¢
PALEZ ALY, KRS RSN EILR,

X5 H A v AR fa 2 Y 4 2R R — 30 (Martinez-

=]

HX

=)

B

Valverde et al, 2000); Mg &/~ R4 Fa] & &% 5
/N H TG 2 (47.600~82.255 mg/100 g); Ca &7 i
N EIRTYITER.

it

ARWFFE R IR, PWURIPE AR 3 28 2 BE R 41 i 1
S —BE, B IR R A E R e 1Y
2 AR, R AN A R e 2 Pl BB LA
TR . KT 8E(Oncorhynchus mykiss) SR KB, 8
1 A BT A A Ak 7 R R U Ak Sk A T M S
T B& 32 3l BB % L v R o 7 A 0 2 3 R e
(Todgham et al, 2001), LA, A2 FRIE T 755 2 FE (1)
TER T RAC N AR, MR =4 K ATP nl 2l
BaftRE . RSN AN EZRERIKY), HAE L
ROREL 2 B S T RIAE, X ORIE R 0)iE s g
ZH B (L et al, 2009), MRS SEIRA AL #%
WEAE A, 5 AR BE RN 3 B2 45 OC (Hoppel,
2003), SR, fENERINERE A EEN, B
A S B REOVL IR 2R 3 R A i 2 5T K i
()L BEVE 2 FE M2 (Nakashima et al, 2007), HWFFE K
B, G IR PEIZRILA T ATP FIEEJEK -
FEAk, LmAKrHeEE, AP REdR G E T
R, Ak S TR Sk 1 L R it - i e T 7 o g 00
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Fig.2 Proportion of fatty acids in the fast-twitch and slow-twitch muscles of five marine teleost fishes

PUFA: Polyunsaturated fatty acid; MUFA: Monounsaturated fatty acid; SFA: Saturated fatty acid.
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Tab.4 Mineral elements composition in the fast-twitch and slow-twitch muscles of seven marine teleost fishes (wet weight, mg/100 g)

B WL . T
Species Muscle types Reference
) 55 B 1710.48+56.63"  97.72+125% 46.85+3.60°  0.82+0.12° 1.41+0.10° AFi5T
P. dentex Fast-twitch muscle This study
gL 935.24+68.54°  66.79£0.76" 41.93£0.51° 11.70+0.42* 2.19+0.15°
Slow-twitch muscle
Wt L 1059.04+25.95*  82.57+1.19* 30.15£0.36"  0.80+0.19° 1.31+0.06" ZFf5Y
L. haematocheila  Fast-twitch muscle This study
18 L 677.86+35.54°  52.36£0.64° 11.17£0.24° 10.62+0.28" 1.92+0.14°
Slow-twitch muscle
HHEL el 170.59+87.96"  68.95£31.16® 11.29+9.98"  1.06£0.14° 0.68+0.08" Karunarathna
T. albacares Fast-twitch muscle et al, 2009
2L 311.08+59.02°  67.40+31.16" 6.8449.98"  5.59+0.58" 1.05+0.16°
Slow-twitch muscle
I i Bl 227.06+40.94"  69.58+6.12° 11.48+8.18"  1.32+0.04° 0.87+0.27° Karunarathna
A. rochei Fast-twitch muscle et al, 2009
18Rl 221.71£30.50*  71.63+£14.51* 21.97+£32.79® 5.02+1.75* 1.18+0.37*
Slow-twitch muscle
e el 178.17+57.12°  61.97£20.90* 11.13+8.52°  1.45+0.29° 0.65+0.07° Karunarathna
A. thazard Fast-twitch muscle et al, 2009
18Rl 204.81£37.39°  33.23+4.85" 15.63£9.46°  6.26+2.94* 0.94+0.16"°
Slow-twitch muscle
£ il ML 304.73£16.29°  56.37+12.85* 10.41£8.89°  2.99+0.29° 0.73+0.07° Karunarathna
E. affinis Fast-twitch muscle et al, 2009
&I 179.24+£28.52°  54.89+8.36° 14.30+9.27°  5.97+2.94* 1.21+0.16°
Slow-twitch muscle
fae L 256.69+£75.72°  70.70+7.63° 12.79+3.38"  1.52+0.31° 0.84+0.16* Karunarathna
K. pelamis Fast-twitch muscle et al, 2009
2L 253.89£97.69° 57.57+12.96° 27.81+18.59" 6.15£2.44* 0.96+0.12°

Slow-twitch muscle

M TR,

Note: * represent minor elements.
SAALBEIR AL I BE T , BEmi ) Fe M1 Zn & 17T N HA
SR AL T 2 i R SR ) A AL TG 1

AHBTAR L, DR UL HA vy 2 2 IR 7 o X —
Mo HARBZ 5HME AN, 2K . KUK
i UL BK A1 = LK A 2 BB P K (histidine-related
compounds, HRC)AY FE sy WX AL, &R MK
HRCs 14 BEERE P R T4 7~ A, ORI i
T3k, BA BT 1L 1A T (Rebek, 1990). Abe
(2000) L FLIR I 2 B 3% SRR TCRas shaE S, &
B T ICEGZ ShRE T AN, AR e MUAS [] JIL 1A 2
RIR BT b D AE e 35 22 5, RITCRUz ahifig 1
SRIGP R FILA AL, FOBT 722 v RE I T 5k . [Rl I

JEFZ e S . HRCs & 5 DL KT A2 shig i)
PELER 4 &7 A7 7E 5 BE Y IE A G 1 (Abe, 2000) .
Suyama “5(1986) & G4 LA H Y HRCs FBR
Je, PRWULFE a2k T ohae S, mite LA ohig
THFEAZ R BELW, ARV, RATE 5 Fhif
T TR 1 28 v G T 38 4 R A DR L 1 B
o TS WL a3, e IH 4 IR AH G ) I A Vg v i i £
PRI B o i 3z sh A IR R B SSPE T, dEFR LA
Jitl pH R W EEZ W . AR, 412R
FHOCH 53 2% vh UL IR R AT W AR AR R 09 HY, X AR IIE
WLPICHR , HL25 WL 32 20y B e UM IR A AN i A 7 % 45
HEMEM.
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4 it
X A L R R f e PR LR AR B4 .
R . RIS YRS RIE, S8 Takf,

g A A RERER | BRAE GG SR OB B, A
LA 2548
(1) RAVPEA B 12 FhE SR S R E ST
AL, HA LI 2R BAR R & 5 fs (1.22~3.83 %)
(2) R R, A8 LAY SRR A SR,
HARMAKL DRSS B &1 2 FhEEER , D

W

QIR &4 R R A 1 40% e, R TR 5
IR & RS Y 2 Fhab i & LR

(3) 12 WL NE I F 2 M B RN G D R 5 1 W
= TR,

(4) FERRWTR ALy 1, 12 AL SFA Y LL bl
WL, WAL PUFA HoBI0) o8 L, B, 1AL
PR C16:0, C18:0 Fll C14:0 2y % SFA ZH 2
C18:1 1 C16:1 2§ F % MUFA ZH M ; C22:6n3 Fl
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Comparative Study of the Chemical Composition Disparities Between
Fast-twitch and Slow-twitch Musclesin Marine Teleost Fishes

WANG Huan', LIU Shufang'?"

(1. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods,

Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao Marine Science and Technology Center, Qingdao 266237, China)

Abstract Skeletal muscle contraction, which generates movement by pulling on the internal skeleton,
is a distinctive mode of movement in vertebrates. Renowned for its flexibility, diversity, and efficiency,
this mode of movement is significant for the individual survival and reproductive success of animals.
Being the most ancient vertebrates, fish inhabit aquatic environments, where their skeletal muscles serve
as structural and locomotor organs and as a crucial source of high-quality protein for human consumption.
Based on the contraction characteristics, the skeletal muscles in teleost fishes are primarily categorized
into fast-twitch and slow-twitch muscles, which play distinct roles, supporting burst swimming and
prolonged endurance swimming, respectively. Preliminary analyses have been conducted on the structural,
metabolic, and functional differences between the fast-twitch and slow-twitch muscles in fish at
histological, enzymatic activity, and molecular regulatory levels. Proteins, amino acids, fat, fatty acids,
and minerals constitute the material basis for the swimming function of fish skeletal muscles, providing a
more intuitive and accurate reflection of the distinct physiological characteristics of fast-twitch and
slow-twitch muscles. However, reported research on the comparative analysis of the material constituents
comprising fast-twitch and slow-twitch muscles is scarce. To comprehend the chemical composition
characteristics and elucidate the material basis for the functional differences between fast-twitch and
slow-twitch muscles, this study used biochemical analysis to determine the chemical components of the
two muscle types in Pseudocaranx dentex and Liza haematocheila. We integrated data from the literature
on tuna, including Thunnus tonggol, T. albacares, Auxis rochei, A. thazard, Euthynnus affinis, and
Katsuwonus pelamisi. These fishes have different swimming habits, which can provide a more
comprehensive perspective on the differences between fast-twitch and slow-twitch muscles. First, the
fast-twitch muscles exhibited a substantial enrichment in protein and 12 types of amino acids, particularly
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histidine. Notably, histidine is pivotal as a proton-buffering substance and for maintaining pH stability.
The relative content difference of histidine was pronounced, ranging from 1.22 to 3.83 times higher in
fast-twitch muscles than in slow-twitch muscles. Regarding the amino acid compositions, fast-twitch and
slow-twitch muscles displayed similarities, with essential amino acids constituting approximately 40% of
the total amino acid content. Glutamate and aspartate were the predominant amino acids, playing essential
roles in eliminating ammonia during exercise and serving as crucial energy substrates for muscle function.
Lysine and leucine, the two essential amino acids with the highest content, were instrumental in ketone
body formation, glucose metabolism, and fat metabolism, and provided an essential energy supply.
Further analysis of the fat content and fatty acid composition revealed intriguing differences. Slow-twitch
muscles exhibited significantly higher levels of fat and each fatty acid than their fast-twitch counterparts.
The aerobic oxidation metabolism of fatty acids was characterized by a prolonged energy supply duration
and substantial ATP generation. This unique metabolic profile suggests that slow-twitch muscles rely on
fatty acids as their primary energy substrate during swimming for extended periods. Examining the fatty
acid composition in detail, the proportion of saturated fatty acids (SFA) was higher in slow-twitch
muscles, whereas fast-twitch muscles had a higher proportion of polyunsaturated fatty acids (PUFA). This
divergence could be attributed to the specific requirements of each muscle type. Slow-twitch muscles,
engaged in long-distance movements, necessitate more SFA and monounsaturated fatty acids (MUFA) for
oxidative energy supply. Conversely, fast-twitch muscles, responsible for burst swimming, require more
PUFA to maintain the structural integrity and functionality of cell membranes. The main fatty acid
composition types of SFA, PUFA, and MUFA in the fast-twitch and slow-twitch muscles are the same.
C16:0, C18:0, and C14:0 were the main SFA types. C18:1 and C16:1 were the main MUFA types.
C22:6n3 and C20:5n3 were the main PUFA types. Finally, the mineral element analysis revealed that
slow-twitch muscles possess higher iron and zinc concentrations, which are critical in oxygen
transportation and catalyzation of oxidation processes. The potassium, magnesium, and calcium contents
showed no significant correlation with muscle types. Potassium was identified as the most abundant
constant element, magnesium exhibited minimal content fluctuation across diverse species, and calcium
was the most abundant metallic element. In summary, our comprehensive investigation into the chemical
composition of fast-twitch and slow-twitch muscles in marine teleost fishes uncovered significant
distinctions in proteins, amino acids, fats, fatty acids, and mineral elements. These differences form the
foundation for executing diverse swimming functions, shedding light on the intricate interplay between
muscle composition and swimming performance in teleost fishes.

Key words Marine teleost fish; Fast-twitch muscle; Slow-twitch muscle; Chemical composition
characteristics



