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Comparison of Proximate Fatty Acid and Total Amino Acid Contents of
Five Flounder Special along the Korean Coast
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In this study, we analyzed the nutritional compositions of five species of flounder inhabiting Korean coastal waters.
In terms of proximate composition, the moisture and crude fat contents of flounders ranged from 75.16+0.37 to
79.94+0.09 g/100 g and 0.48+0.02 to 4.07+0.09 g/100 g, respectively, and showed a negative correlation. Crude
protein contents among the five species were found to range from 18.74+0.37 to 19.694+0.44 g/100 g and showed
no significant inter-species differences. Among these flounders, Clidoderma asperrimum was characterized by the
highest crude fat and total fatty acid contents of 4.07+0.09 g/100 g and 2,739.39 mg/100 g, respectively, as well as
the highest content of polyunsaturated fatty acids, including EPA and DHA, at 620.24 mg/100 g. Hippoglossoides
dubius was found to have a total amino acid content of 18,971.36 mg/100 g. Our finding in this study regarding the
nutritional profiles of flounders will provide valuable information for industrial use.
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Table 1. Proximate compositions (g/100 g) of 5 types of flounder
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9} 5U3st 2 Ao A B4 2= (Supelco 37 Component
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Proximate composition

Flounders ) .

Moisture Crude protein Crude fat Crude ash
Clidoderma asperrimum 75.16£0.37¢ 19.69+0.44%° 4.07+0.092 1.10£0.022
Pleuronectes yokohamae 79.35+0.09° 19.31+0.50% 0.61+0.01¢ 0.82+0.01¢
Eopsetta grigorjewi 79.94+0.097 18.74+0.37° 0.48+0.02¢ 0.96+0.01°
Hippoglossoides dubius 76.3910.104 19.170.712° 3.10£0.03° 0.83+0.02°
Glyptocephalus stelleri 77.8210.20° 19.8410.222 1.52+0.02¢ 1.10£0.042

Values are expressed as mean+SD. Different letters indicate significant differences (P<0.05) according to Duncan’s multiple range test.
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Table 2. Fatty acid contents (mg/100 g) of 5 types of flounder

Flounders
Fatty acids Clidoderma Pleuronectes Eopsetta Hippoglossoides Glyptocephalus
asperrimum yokohamae grigorjewi dubius stelleri
C12:0 1.94 0.07 0.20 1.98 0.88
C13:.0 2.23 0.06 0.07 043 0.21
C14:0 164.17 5.15 8.79 62.57 29.58
C15:0 21.64 1.75 1.75 7.77 4.66
C16:0 499.44 4591 82.00 265.99 182.57
C17:.0 24.65 2.36 2.93 9.95 7.12
C18:0 106.76 11.70 20.75 52.39 30.16
C20:0 7.84 0.15 1.33 2.35 1.65
C21:0 2.96 0.00 0.24 0.57 0.40
C22:0 2.91 0.00 0.41 0.92 0.51
C23:0 1.31 0.00 0.17 0.39 0.00
C24:0 1.51 0.17 0.73 0.98 1.07
> Saturates 837.36 67.32 119.37 406.29 258.82
C14:1n5 6.14 0.13 0.18 214 0.69
C15:1n5 0.00 0.29 0.00 0.00 0.00
C16:1n7 263.66 13.13 18.81 133.08 75.26
C17:1n7 0.69 0.09 0.45 0.00 0.79
C18:1not 37.02 1.17 0.39 6.23 2.84
C18:1n9c 672.84 12.42 48.70 201.22 131.63
C18:1n7c 87.41 9.25 8.99 77.65 46.35
C20:1n11 124.02 0.64 1.37 14.54 9.36
C20:1n9 51.09 0.58 7.95 33.24 32.78
C22:1n9 14.82 0.00 1.05 3.83 3.88
C24:1n9 24.10 0.00 3.51 8.13 6.66
> Monoenes 1,281.79 37.70 91.39 480.05 310.23
C18:2n6t 0.00 0.09 0.00 0.00 0.15
C18:2n6¢ 10.97 1.54 4.27 20.29 11.89
C18:3n6 0.84 0.21 0.26 2.19 0.78
C18:3n3 442 0.22 1.1 9.54 4.07
C18:4n3 5.21 0.23 1.32 16.50 5.31
C20:2n6 4.54 0.36 0.98 3.34 3.28
C20:3n6 2.35 0.33 0.61 2.08 1.56
C20:3n3 2.24 0.08 0.58 6.62 2.93
C20:4n6 71.91 23.88 1713 33.42 35.04
C20:4n3c 10.60 0.00 2.05 0.00 0.00
C22:2n6 0.00 0.39 0.00 6.57 4.52
C20:5n3 (EPA) 302.49 47.47 41.40 225.96 142.34
C22:5n6 8.39 0.95 5.60 4.60 6.20
C22:5n3 (DPA) 32.05 5.44 19.01 28.55 29.62
C22:6n3 (DHA) 164.23 21.39 133.62 223.44 242.80
> Polyenes 620.24 102.57 227.92 583.10 490.49
Total 2,739.39 207.59 438.68 1,469.44 1,059.54
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B2)7}Rpu) 9} S 7baba] s Zk2E0.82 ¢/100 gt 0.83 ¢/100 g
2 7P 2 S UEi itk 7 b] 5% 5 7157 Ak o
A7 = vle 3 A2 ALt Bla 7Skl 7157t
2] o] 749 B Ayl USDA (National Nutrient Database)
of| == gkt vl skelS o, ARHdEO TS AR AL
2 YR ATHUSDA, 2010). 18yt d2A 52530
TEE A7 o] YRR S Ao] 3ulf o] 2ol 7t
U= A0 & SR1 %] SITH(MEXT, 2020).

o] 70| AR 24 Hol, A, AE, A== 9 2
7] & TRt Al W 9] 274 2ol whet ks W=t 7kAk]
= AAA o=, o] F o] HlnLA] A7) wjzol BHs-2 913t ol
U A] @teFo] S2] gfot AW SAleo] A2 Wi, &Hgo] &
A3 35 o1 F<] Hi701(20.4 g/100 g)2F ZH7d21(10.5 g/100
g)= A gkEko] =8 Zo] Eo|ti(Lee et al., 2011; Moon
etal, 2012).

71xpu) o] ik B4 Ak Table 20] treb it 5 A

Table 3. Total amino acid contents (mg/100 g) of 5 types of flounder

A gHe 271174 2,739.39 mg/100 g 0.2 71 0 Zhe
yetilen, 1 theo 2 $7kRH|(1,469.44 mg/100 g), 7]
271211(1,059.54 mg/100 g), E7F411](438.68 mg/100 g), &
Z]7141](207.59 mg/100 g)2] &2 veRgth 7HAin]Fe]
A HAke. sz3RAEFARS] myristic acid (C14:0), palmitic acid
(C16:0)2} stearic acid (C18:0), H-U-E323}A] AR palmitole-
ic acid (C16:1n7)} oleic acid (C18:1n9c¢), TF5E-3ESHA| WA
2] eicosapentaenoic acid (C20:5n3, EPA) 2! docosahexaenoic
acid (C22:6n3, DHA)9] ggFo] =2 Ao 2 Lelytt. o] g
A AR R0 of ol Al A e, 53] AAA ol &
Q1 WAlel B7AIALE S SRS LER A Selsls)
CHNIFS, 2022).

ESE 7FAbu]E linoleic acid (C18:2n6), vy-linolenic acid
(C18:3n6), o-linolenic acid (C18:3n3), eicosatrienoic acid
(C20:3n6), arachidonic acid (C20:4n6), EPA, DHAS} 22 2
AR FHFEkAL §lom, o] & F EPAw= &7HA1](302.49
mg/100 g)7}, DHA 7571411 (242.80 mg/100 )l A 713+
= T HER I

Flounders
Amino acids Clidoderma Pleuronectes Eopsetta Hippoglossoides ~ Glyptocephalus
asperrimum yokohamae grigorjewi dubius stelleri
Essential amino acids (E)
Threonine 871.45 855.10 849.12 868.54 899.78
Valine 1,021.11 983.76 935.86 1,036.43 1,090.95
Isoleucine 963.25 931.40 904.10 984.45 968.02
Leucine 1,617.54 1,578.12 1,504.87 1,651.74 1,653.89
Phenylalanine 827.39 769.69 747.94 855.94 835.99
Histidine 505.73 553.17 538.93 540.93 522.11
Lysine 1,829.26 1,851.16 1,803.87 1,944.39 1,976.92
Methionine 424.49 472.25 476.85 333.25 324.86
Total E 8,060.22 7,994.65 7,761.54 8,215.67 8,272.52
Nonessential amino acids (NE)
Aspartic acid 2,021.13 1,915.54 1,850.26 2,134.35 2,060.53
Serine 857.16 824.81 750.47 869.64 822.91
Glutamic acid 2,887.11 3,001.48 2,691.79 3,122.29 3,143.43
Proline 660.74 643.52 684.42 644.69 592.91
Glycine 901.75 827.71 770.89 852.09 815.62
Alanine 1,138.00 1,114.55 1,067.57 1,205.13 1,162.41
Tyrosine 643.23 533.9 503.94 635.12 642.21
Arginine 1,192.38 1,206.44 1,093.86 1,223.80 1,231.68
Cysteine 74.10 23.92 72.96 68.58 40.915
Total NE 10,375.60 10,091.87 9,486.16 10,755.69 10,512.62
Total amino acid 18,435.82 18,086.53 17,247.70 18,971.36 18,785.14
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7FAa 2] Z ofu| il B4 A3HE Table 30 VeIt 7+
Zpu] o] % ofuiAl FHEE F74Au|(18,971.36 mg/100 g), 7]
E71AH1](18,785.14 mg/100 g), = 714H7](18,435.82 mg/100 g),
F]71AHu0](18,086.53 mg/100 g), =7FAH1|(17,247.70 mg/100
g) 402 7 LeRdet. ofuliAke: G| HojikEa A
guo] Frgk AkE ol ML Thssht AlEe] 55
of el gl QI ofulidle] ERek ke Aol ot
(KMHW, 2015). ofa]i=At 5 B4 ofu] = Ak] valine, leucine
4 lysine2 7|57 71 1,090.95 mg/100 g, 1,653.89 mg/100
g 2 1,976.92 mg/100 g© & 714 ko] 3h8-5l= 72 © 2 el
t}. Valine?} leucine> 345 2 W B3 S319] A&-g 5l
(Tsuchiya et al., 2022), | Eg0] o} 28 AZS Z2A]
702 cherst Al 715 RIS Rt M4 <) whal glo]
THAhmad et al., 2021). Lysine> S}zl A7} 2 S4=of
2 7]017h ok 4 4] W A3kE S aratehn el 9lekNy
etal., 2022; Yoon et al., 2023).

7HAl] = H| 4= ot Al FoflA] aspartic acid, glutamic
acid, alanine?} arginine”} 7| g5 o™, 1 3 glu-
tamic acid”} 2,691.79-3,143.43 mg/100 g & 2 714 o] W
Q¥al, 71 th3-2 2 aspartic acid7} 1,850.26-2,134.35 mg/100
go & | Uebgth AEol Al ofr] ek G FehA ol SHE
Tk opuf et glof] #-9-6k= 585k 98 ghrh(Ryu et al., 2009).
TGS W= glutamic acid= 0| S3la2 92| AREE AL
Ao, ] g7 ol AR AGEH 2 A 2, g F A5t
A gAY 73t 5 vebdTk(Lee et al., 2017). E3t, aspartic
acide= 5 25 % 7F Boof tigt avprh A A Qltk(Park
etal., 2022).

7Af] 5o ot ofa]ieAke] 2 Adu] % 1] LA v, o] ol
AFE HX](Jang et al., 2009), WE40}(Ahn et al., 2015), &
o](Choi et al., 1985)2] & o} | l=Ab AT} A B8RS H G
o}, o]z o] 570 % o] Ak 240] ol o] w2 Fol 7} glrk
Bl FARH A8 9184 th(Lee and Sung, 1977).

web, 2 7S Fote] 21 Feke A oLt chald ol
BEE Zhul s 24 ApAE W4 ofm) Ak o] o} oo

[elNe)
a}2 02 942 Lehl 212 Selstgct.

Al AL

o =X 20249 SRR AR ATAR
(R2024058)2] A 0.2 <=3 AA~-o]v, ltu] 2| ¢dof] ZhA}
=Y
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