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Abstract — This study investigated the seasonal changes of body composition and elasticity
between wild and cultured brown croaker, Miichthys miiuy. The wild fish were analyzed and
compared with cultured fish in moisture, crude protein, lipid, ash and many kinds of amino acids.
Cultured fish was higher in moisture content and lower in crude lipid and protein content than
those of wild one. The wild fish were more abundant in the total amino acid compositions than
those of cultured one. As result E/A ratio there was a little significant differences between wild
and cultured. In highly unsaturated fatty acid, EPA (Eicosapentaenoic Acid) and DHA
(Docosahexaenoic Acid) content of cultured fish were higher than wild one. On the other hand,
the gel strength, max weight and hardness of wild fish were higher than cultured one.
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version 12 (SPSS, Michigan Avenue, Chicago, IL, USA)
program$& ARg-3}e] A5}

2w

L 4Ry 24

AFAAE "ol cFAAL wlele] offEtx] 7|xARE
gusly] eia A A% ARE Anwold 29
o] W3tE Av ey 296 AdAl el §o] 23
gko] 77.63+0.2%, °FAAL "wleff-o] 78.2240.4%, 5Y ol
Lt AdAl wle]§o] 76.2140.7%, AL B Ko
78.01+£0.3%, 8go| = AL vBlo]8-0) 78.424+0.3%, oF
A4k "o fo] 76.56+0.2%01% o, 1Yol 2paAt
Hle]&-o] 79.04+£0.5%, 324k Rlej o] 78.42+0.3%0]
Act olare] Aol A 293} 5Yole ApdAL wle] K9]
F& Bolom, 8493t 116l oFA
| 22 AgkE Jeplsie
Huw 29} AAAbzt FAAE |l

Mz
He

ru?:, ol ook
o



Body Composition and Elasticity of Miichthys miiuy 181

o} o] 77t 19.5440.2%, 19.85+0.6% 2, 549
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Table 1. Seasonal variation of proximate compositions (%) in Miichthys miiuy muscle

. Feb. May Aug. Nov.
Composition
w C W \ C w C
Moisture 77.63+£0.2% 78.22+0.4° 76.21+£0.7* 78.01£0.3° 77.62+0.6® 76.56+0.2 79.04+0.5> 78.42+0.3°
Crude protein 19.54£0.2% 19.85+0.6® 20.71£0.2% 19.69+0.3% 19.61 £0.5% 19.83+0.3® 1837+0.3* 20.0+£0.2°
Crude lipid 1.02+£0.5% 0.75+0.3* 1.74£0.4% 1.144+0.2¢ 146103 2.17+0.3" 0.34+0.27  0.39+0.3%
Crude ash 1.18+£0.3 1.13£0.5 1.32+04 1.15£02 1.30+04 1.19£0.2 1.03£0.2 1.10£0.5
W : Wild, C: Cultured
*Values (mean + SD) with different superscripts are significantly different (P<0.05)
Table 2. Seasonal variation of amino acid contents (g/100 g) in Miichthys miiuy muscle
Feb. May Aug. Nov.
Amino acid _—
w C W C W C W C
Asp 8.64 7.25 6.90 5.66 10.32 9.42 10.39 8.84
Thr 4.94 4.15 5.04 4.16 4.94 4.46 4.85 4.13
Ser 4.63 4.05 4.58 4.03 4.01 3.89 4.68 4.08
Glu 16.01 13.38 15.76 12.88 15.98 14.77 15.25 13.88
Pro 5.57 4.96 4.23 5.80 4.27 3.56 6.90 4.11
Gly 5.63 442 5.55 4.98 5.10 4.89 5.70 3.85
Ala 6.22 4.87 6.71 532 5.69 5.30 572 5.43
Val 5.69 4.73 5.74 4.36 430 4.67 5.90 5.10
Ile 4.82 4.22 491 4.04 4.87 4.61 474 4.40
Leu 8.59 7.06 8.52 7.20 7.69 7.24 8.67 8.62
Try 3.70 3.13 3.81 341 3.40 324 3.58 3.26
Phe 4.12 3.36 427 3.54 3.93 3.74 3.96 3.19
His 241 2.08 2.15 1.98 2.53 227 2.66 2.17
Lys 10.26 8.57 10.17 8.35 9.66 8.93 10.34 9.80
Arg 6.22 4.85 6.09 4.61 6.38 5.89 6.34 6.10
EAA 54.40 45.38 54.13 44.63 50.91 48.09 54.93 50.22
E/A ratio 0.56 0.56 0.57 0.56 0.55 0.55 0.55 0.58
Total 97.42 81.10 94.44 80.31 93.05 86.88 99.68 86.98

W : Wild, C: Cultured, EAA: Total Essential Amino acid (Val, Ile, Leu, Try, Phe, His, Lys, Arg, Thr, Met), E/A ratio : Essential amino acid/total amino acid
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Table 3. Seasonal variation of fatty acid contents (mg/100g) in Miichthys miiuy muscle

Feb. May Aug. Nov.
Fatty acid
w C w C w C w C
12:0 0.04 0.05 0.04 0.03 0.05 0.04 0.03 0.06
13:0 0.08 0.08 0.03 0.07 0.07 0.06 0.12 0.09
14:0 1.20 1.33 1.64 1.73 1.30 1.30 0.75 0.93
15:0 0.04 0.30 0.48 0.36 0.42 0.28 0.31 0.24
16:0 6.89 7.77 7.21 8.38 7.11 7.31 6.57 7.16
17:0 0.42 0.32 0.46 0.37 0.35 0.32 0.37 0.27
18:0 2.67 3.77 2.27 3.92 2.74 3.94 3.06 3.60
20:0 0.09 0.06 0.13 0.07 0.09 0.06 0.05 0.06
21:0 0.02 0.03 0.01 0.03 5.80 0.02 0.02 0.03
22:0 0.05 0.06 0.06 0.06 0.05 0.04 0.05 0.05
23:0 4.99 275 3.08 2.31 3.51 3.11 7.61 3.19
24:0 0.05 0.06 0.07 0.04 0.04 0.06 0.03 0.08
Saturates 16.54 16.58 15.48 17.37 21.53 16.54 18.97 15.76
14:1 0.05 0.06 0.06 0.05 0.07 0.05 0.03 0.07
16:1 7.85 7.84 10.03 9.84 11.19 6.25 5.82 591
17:1 0.37 0.14 0.40 0.22 0.37 0.14 0.33 0.06
18:1n-9 8.80 10.04 9.24 11.44 10.50 8.36 6.91 8.64
20:1 1.22 1.01 1.68 1.20 1.79 0.87 0.75 0.81
22:1n-9 0.55 0.07 1.07 0.02 0.33 0.02 0.01 0.11
24:1 0.56 0.55 0.58 0.62 0.57 0.45 0.53 0.47
Monoenes 19.4 19.71 23.06 23.39 24.82 16.14 14.38 16.07
18:2n-6 2.26 10.11 1.99 10.62 2.23 8.54 2.53 9.60
20:2 0.83 0.97 1.18 1.20 1.16 0.89 0.48 0.74
22:2 0.34 0.52 041 0.63 0.63 0.48 0.26 041
18:3n-6 0.12 0.25 0.12 0.33 0.13 0.15 0.12 0.17
18:3n-3 0.68 0.45 1.00 0.46 0.97 0.11 0.36 0.43
20:3n-6 0.13 0.15 0.14 0.16 0.07 0.15 0.12 0.15
20:5n-3 12.52 14.47 13.51 14.04 10.93 15.22 11.53 14.89
22:6n-3 47.18 36.79 43.11 31.80 37.53 41.78 51.25 41.78
Polyenes 64.06 63.71 61.46 59.24 53.65 67.32 66.65 68.17
n-3 HUFA 59.7 51.26 56.62 45.84 48.86 57 62.78 56.67
Total 100 100 100 100 100 100 100 100
W : Wild, C: Cultured, HUFA : Highly unsaturated fatty acid
g Solu| e linoleic acid (C18 : 2n-6)&] &teko] 4~5u)] E9low],

o

A EAAGIM % 9)9} fAReE 748kg Bolon, Hgopv|
XA AA) olu]):AFe] W] (essential amino acid/total

amino acid) A}GAF} GAAL 2% 2V vlwAd 2 A}

o] 2 JehfA] ¢gstort, 11¥o= xpdAba) ofalAto]

A7 0559 0.582 P4l A hehAis

¥ ATE JeiglE olei® At
}

3. At

AQAr Rl g3t FAAE Welge] AP FelF
2ASA Ml % Fo AYAE
acid (DHA, C22 : 6n-3), eicosapentanoic acid (EPA, C20:
5n-3), oleic acid (C18 : In-9), palmitoleic acid (C16: 1), pal-
mitic acid (C16:0) S-olglon], ZajqlAl, myqlAl, 3}
AWpAb =02 1 §hafe] Wolth 53] T=EE AW
Alel DHA$} EPAZ} & R9}Al & oF 40~60% A= 2}
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AdAbs} FAAE Blo]-§-0] E-AJ (gel strength) & &
dlede}. 2l A ARE oFAlAE Wl1o]8-9] gel strength=
747} 1109.5440.21 g cm™2, 902.2+85.87 g cm2-& }e}
W, 592 xpadAbe] 1063.3+34.12 g cm2, e} Alo]
1003.0£28.78 g cm™20]¢l 17, 842 Al Abe] 1218.0%
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Fig. 1. Monthly variation of the gel strength (g cm™2) of Miichthys
miiuy muscle.
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Fig. 2. Monthly variation of the max weight (g) of Miichthys miiuy
muscle.

o] & = 884 gel strengthr} ) 317k-E vehy gl =
3 ARA} Re)f-L SUol Fahe vhehi e, FAAr
o8- 119 HAazkE veb Ao (Fig. 1).

Wol%s) B4% A%ge] 4T A% APRE
Max weightZ JERATH 240 FdAls) okAl AL wlo] %
2] Max weight®= z}7} 410.0+28.42¢, 341.4+15.37g&
el sl e, 592 Abdabe] 390.2+6.88 g, FAjAbe]
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WS, 59l Hae el AT A 7o 82
8ol AL, 1Y) HAgE el e (Fig. 2).

Wloge] BAE 7k=+= hardness® Rt} 249
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Fig. 3. Monthly variation of the hardness (g cm™3) of Miichthys
miiuy muscle.
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1883.6+19.02 g cm 2, fA1Ake] 1386.1+98.12 g cm™20]
ek 7 ARG AL Wolgo] E3tor, 2}
Ak Ro} &2 1190) Heizhe, 59l Hazke veh
out, A Rol % 89 Huigte, 29 Hagk
& e Qe (Fig. 3).
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