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Seasonal Variation in Proximate Composition, Cholesterol and
a-Tocopherol Content of 12 Species of Korean Fish

Bo-Young JEONG, Byeong-Dae CHOI and Jong-Soo LEE*
Dept. of Food Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong 650-160, Korea
*Dept. of Marine Food Science and Technology/Institute of Marine Industry, Gyeongsang
National University, Tongyeong 650-160, Korea

Seasonal variation in the proximate composition, cholesterol (CHOL) and a-tocopherol (a-Toc) content of 12
species of fish muscle, which caught off Tongyeong coast of the Southern Sea (Nam-Hae) from Mar. 1995 to
Feb. 1996, was studied. Lipid and moisture content showed remarkable seasonal variation and there were a
negative correlation between the both (r=—0.85, p<0.001), while protein and ash content unchanged almost
through the sampling period. The lipid content of anchovy, hickoryshad, black sea bream, finespotted flounder,
sea eel, bastard, and file fish was high in Dec. Oct. Nov. Jan. Jan. Nov. respectively, and low in the season
corresponding to their spawning period. However, in case of striped mullet, yellow tail, mackerel, rock fish and
red sea bream, there was no correlation between their lipid content and spawning period, and thus these fishes
were considered to be affected more by water temperature and the content of their diet. CHOL content increased
in the season containing a high level of lipid, whereas o-Toc content unchanged almost through the sampling

period.
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Table 1. Boby length and body weight of 12 species of Korean fish

Common name (Korean name) Scientific name

Collection date
(month)

S

Midsurface dveling

Migratory fish
1. Anchovy (Myeol-chi) Engraulis japonica
2. Striped mullet (Sung-eo) Mugil cephalus

3. Hickotyshad (Jeon-o)
4, Yellow tail (Bang-eo)

Konosirus punctatus
Seriola quinqueradiata

5. Mackerel (Go-deung-eo) Scomber japonicus
Coastal and reef dweelling fish

6. Red sea bream (Cham-dom) Chysophtys major

7. Rock fish (Jo-pi-bol-nag) Sebastes schiegeli

8. Black sea bream (Gam-seongdom) Acanthopagus schlegelii
Demersal fish

9. Finespotted flounder (Do-da-ri)
10. Sea eel (Bungjang-e0)

11. Bastard, Flatfish (Neob<hi)

12 File fish, Scraper (Mak-jwihi)

Pleuronichthys comutus
Astroconger myriaster
Parardichthys olivaceus
Navodon_modestus

112402 140102  Mar, Jun, Sep, Dec/1995
323135 541136 Mar, Jun, Sep, Dec/1995
171£15 785+135  Apt, Jul, Oct/1995, Jan/19%
410140 R5+750  Apr, Jul, Oct/1995, Jan/19%
203+18 4531875 May, Aug, Nov/1995, Feb/19%
205+24 2152140  May, Aug, Nov/1995, Feb/19%
208+33 30700 May, Aug, Nov/1995, Feb/19%
25040 401800 May, Aug, Nov/1995, Feb/199%
2423 30+51  May, Jun, Sep, Dec/1995
640160 B7+65  Apr, Jul, Oct/1995, Jan/19%
273+18 310£55  Apr, Jul, Oct/1995, Jan/19%
195420 115£50  May, Aug Nov/1995 Feb/19%

Atk ol F olFE 19959 387 199613 2874 1143
MY BHez2 59 ANRAA 75 & HxE a7
9 o7& BoldHl (259, BA A2 T3, 4
A fillet2 A2 TS speed cutterZ THS vH4f
Edste BN g2 ALY BAREE 8, ¢
A 3Ee 33 BAY HEAZ Ade 2 2§22 Y
Fol 2314 % 43 ¥4 YIFAZ 774 Yehli.

vt E F4
#2 9 3Re Ao HHAEL semimicro kjel-
dahl® A4d& Bligh and Dyer

FHoz AFsd

Total sterol2| £4

S 28E3 A 2929 % total sterol FF
€ Courchaine et al.(1959)¢] F¥lol wet S35
Z %24 (Total lipid, TL) %% % (total sterol 0.1~3.0
mg F)e AF o Asta, W24 6neH 25% F3t
A2BLA 4nlS 7hEte] 2 R oF 1087 U
% 550 nmol A FREE 23R I 93t total
sterol 3FL 2% 100g% mgo 2 st YT
AEAL cholesterol EFE (Doosan Serdary Research,
Englewood Cliffs, NJ, USA) 100 mg, 200 mg, 300 mg&
72} chloroform 100 mée] 3¢ F, 0.1 me4 A @&
3, W2 soni 25% WA E 8 4l UMY
3 ARY A4 598 PPoR FALE A5
A4

Tocopherol2| F4

Tocopherol (Toc) F&4 ¢ #£4A8€ Bligh and
Dyer (1959) 0l 28to] %28 TLE °]43tid 43
2o TLE hexane2 2 A&82, I YA %S Lichro-
sorb Si 60 (4.0X250 mm, 5um, E. Merck, Darmstadt,
Germany) 2¥¢ &3 HPLC (Model 910, Young-in
Chemical Co. Ltd., Seoul, Korea)ol ¢33, hexane-
tetrahydrofurane (95:5, v/v; %%, 1 of/min) EFEH=
£7 39 UV 295nmol A monitoring3dt k. Toc &3
A9 AL Toc &4 (Eisai Co. Ltd, Tokyo, Japan)
o BFEL FY89 o B, 1, 6Toc & BB FE he-
xanel @ ALEI AES FYF Wyoz EAdo
AP AFAE o] gstgony AR AHA WRES
EA32A 2257 8-pentamethyl-6-hydroxy chromang At
2319t (Matsuo and Tahara, 1977). 24 4d< =&
10029 mgl 2 FAtstd Gehi o™, a-, B, v, &Toc
FZZ retention timeE B APZANAN 7z 734,
994, 11.33, 1523 mine e AT
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UM BT Mo AHHHEL
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Table 2. Seasonal variation in proximate composition, cholesterol a-tocopherol contents of 12 species of Korean

fish
Fish species Collection Moisture Protein Lipid  Ash CHOL oToc
(Korean name) month (g/100 g muscle) (mg/100 g muscle)
Mid-surface dwelling
Migratory fish
1. Anchovy (Myeol-chi) Mar. 1995 7492 1996 366 164 365 04
Jun. 1995 7664 1584 5.03 1.54 472 0.2
Sep. 1995 7233 1748 137 1.89 428 0.2
Dec. 1995 7209 17.04 931 1.83 814 0.2
2. Striped mullet (Sung-eo) Mar. 1995 7568 2094 3.52 135 288 0.3
Jun. 1995 7746 1842 1.63 1.39 16.6 tr.
Sep. 1995 7556 1774 479 137 213 13
Dec. 1995 7075 2057 5.61 1.94 453 038
3. Hickoryshad (Jeon-eo) Apr. 1995 6988 2036 6.08 1.99 534 0.2
Jul. 1995 6688 1980 1195 17 93.0 02
Oct. 1995 6426 1855 1420 1.50 715 tr,
Jan. 1996 7476 1587 8.61 1.19 55.0 0.8
4. Yellow tail (Bang-eo) Apr. 1995 7000 2044 6.59 1.67 576 0.6
Jul. 1995 7220 2245 344 1.79 20.7 0.1
Oct. 1995 7017 2243 524 1.59 419 0.6
Jan. 1996 59.02 2229 1170 372 845 0.2
5. Mackeral {Go-deung-eo) May 1995 6163 1738 1658 161 60.2 0.2
Aug. 1995 6330 1943 1653 1.52 396 0.1
Nov. 1995 6925 1654 1321 131 1094 0.5
Feb. 199 7018 2033 1001 1.60 659 0.2
Coastal and reep dwelling fish
6. Red sea bream (Cham-dom) May 1995 7500 1974 156 191 196 0.5
Aug. 1995 7597 1804 240 1.83 19.5 0.3
Nov. 1995 7368 2038 3.77 143 307 0.7
Feb. 1996 7999 1806 0.81 120 10.0 0.7
7. Rock fish (Jo-pi-bol-nag) May 1995 7117 1967 747 152 30.1 03
Aug. 1995 7144 1975 7.26 1.12 419 tr.
Nov. 1995 7460  17.68 429 141 370 0.5
Feb. 1996 7459 1987 427 122 326 17
8. Black sea bream (Gam-seong-dom)  May 1995 7546 2024 237 134 243 0.2
Aug. 1995 7567 1984 1.76 148 17.6 tr,
Nov. 1995 6610 2335 544 1.57 413 0.6
Feb. 19% 734 2282 2.92 134 238 0.5
Demersal fish
9. Finespotted flounder (Do-da-ri) Mar. 1995 7608 1937 116 174 165 02
Jun. 1995 7529 2199 1.88 175 159 tr.
Sep. 1995 7619 1733 2.58 131 21.8 0.6
Dec. 19% 7771 17.04 1.05 143 129 03
10. Sea eel (Bung-jang-eo) Apr. 1995 7295  16.08 9.19 129 724 0.1
Jul. 1995 7476 1653 6.39 1.06 429 0.2
Oct. 1995 7796 1746 5.77 128 43.0 26
Jan. 1996 6689 1401 14.41 1.69 98.7 1.0
11. Bastard Flatfish (Neob-chi) Apr. 1995 7880 1764 076 134 125 tr.
Jul. 1995 7712 1863 0.79 142 12.5 0.1
Oct. 1995 7837  19.56 0.74 149 124 0.6
Jan. 1996 7471 2329 236 131 203 0.6
12. File fish, Scraper (Mal-jwi-chi) May 1995 7735 2009 0.89 146 293 05
Aug. 1995 7745 1889 0.66 131 10.8 tr.
Nov. 1995 7825  19.00 1.02 1.12 11.0 0.5
Feb. 1996 7872 2044 0.98 123 101 09
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uel A9 o)z} figith Add] wt AAFF L IF
o] (652 1.60%)0A 743 ZA WP L, th&ol &
20} (328 £030%)H o™, AAMY (1.17£057%, §%F
o] A9PelM 7HF e WalE el wekA o Fe
AAgF Wls 189 547 e 4848 v
t RAoE AZHNY gutHoz oF9 TEAAL
Ag7lel AAE JeERHE, ol RS L9 2gE
98t} ZEAHe] QLR o)FEy] WELRE UEA
et (14m, 1991). 53] 3folc T ofd Hdd
B4 & oFEA, 4 TE HojF{Ad Had
qUAE Y3 2E5AE qF FHsn gF AR
7} Q2o A" W& A FPHast ad. a3y
Aol A$e A AFEA AY oFdA ¢
& B5E A% AUzt 2A B3R osz
AAFFY AdEzs e Rog ARdn AT
BAlE AAod &3t Ffoly YFoEAM, 2 &
T A FF HFEZ (864%)0) 71E Z olFo)UE
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1089 4z HuXE Jetdd 28y $of, e, 1
Soje Adrld gste A2 (47 108~24, 28~6
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7} v &0l 2 A At FoEA Zg gEoR Y74
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B} o] fALE A7 2 A Shimizu et al. (1973)&
194 wole) Ao 271E-AL ) HIXE U
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3 2@y A$E Ad7] (5~68)ol, FEL 11489
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(r=—069, p<0.02) 9 A% 99 FHAAE Jehidd
oy, g2 oFdMe YAL BB AXHA 4%
1, =% g AgGEy AAEF Alolo AMd g W
3T FAL B AY AN
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Fig. 1. Correlation between moisture and lipid con-

tent by season of 12 species of Korean fish.
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Fig. 2. Correlation between lipid and cholestero!
(CHOL) content by season of 12 species of
Korean fish.
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