Kor J Fish Aquat Sci 43(2), 100-108

=4, 43(2), 100-108, 2010

- ol o -
AEH Bto|7]of XIE&h =4, ofojtt & RI|E &
UM, Su, YnS
YYD HUAE BT/ SHerhiiei T,

HASD AEYYET HYAUHTL

Fatty Acid Composition, Total Amino Acid and
Mineral Contents of Commercial Kwamegi

Min Seok Yoon, Min Soo Heu' and Jin-Soo Kim*

Department of Seafood Science and Technology / Institute of Marine Industry,
, Gyeongsang National University, Tongyeong 650-160, Korea
Department of Food Science and Nutrition/ Institute of Marine Industry,

Gyeongsang National University, Jinju 660-701, Korea

This study was conducted to characterize the nutrion of commercial Kwamegi, a Korean traditional food
made from semi-dried Pacific saury, Cololabis saira. The ratios of saturated and monoenoic fatty acids
to polyenoic fatty acids in commercial Kwamegi ranged from 0.52-0.75 and 1.01-1.53, respectively. The
major fatty acids in commercial Kwamegi were 16:0 (9.1-14.2%), 20:1n-9 (8.6-16.1%), 22:1n-9 (15.7-22.1%),
and 22:6n-3 (11.0-18.0%). The total amino acid content of commercial Kwamegi ranged from 27.10-33.19
g/100 g. The major amino acids in commercial Kwamegi were aspartic acid (11.8-13.0%), glutamic acid
(14.3-16.0%), leucine (7.8-8.5%), and lysine (7.5-9.0%), which accounted for more than 41% of the total
amino acid content. The mineral content of commercial Kwamegi ranged from 0.7-4.3 mg/100 g for zinc,
279.6-466.3 mg/100 g for potassium, 41.7-128.3 mg/100 g for calcium, 38.8-77.8 mg/100 g for magnesium,
and 224.3-348.4 mg/100 g for phosphorus. These results suggest that commercial Kwamegi is a superior

food in terms of nutrition and health.
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Table 1. Summary of manufacturer, drying method, packing and expiration date of commercial Kwamegi used in the experiment

Storage Sample fgﬂciﬂre_r Drying Packaging condition Expiration
method code code method Material Method date date
1 ss NC" PE Vacuum NC 09.02.19
2 LM NC P°'ys"yre”?”:zago(\f’$°m) MWEP  perobic  09.02.01 09.02.05
Chilled 3 c sp? NC Aerobic 09.02.02 09.02.09
4 SH SD PE® Aerobic 09.02.02 09.02.09
5 SB SD NC Aerobic 09.02.02 09.02.09
6 SR SD PE Aerobic 09.02.02 09.02.09
7 DN SD PE Vacuum 09.02.02 10.02.01
8 % SD PE Vacuum 09.02.02 10.02.01
9 GT NC PE Vacuum NC 09.12.03
10 ™ NC NC Aerobic NC 09.09.30
Frozen 11 HS SD PE Vacuum 09.02.02 10.02.01
12 TB SD PE Vacuum 09.02.02 10.02.01
13 HSS SD PE Vacuum 09.02.02 10.02.01
14 IS SD PE Vacuum 09.02.02 10.02.01
15 GR CO'Z'siL:'aS‘ PE Vacuum  09.02.02 10.02.01

UNC: No commented, ?SD: Sun drying, *’PE: Polyethylene

“Raw materials of all commercial Kwamegi products are the saury caught in North Pacific, final products showed fillet

type.
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Table 2. Fatty acid compositions of commercial Kwameki stored at 5C and -25C

(Area %)

Chilled sample code"

Fatty acid P P 3 2 5 5 Sub-range(Average)
12:0 14 25 1.1 1.1 1.1 2.1 1.1~25 (1.6)
14:0 7.4 8.1 6.4 8.2 6.8 7.0 6.4~8.2 (7.3)
15:0 0.7 0.9 0.6 0.8 0.6 0.7 0.6~0.9 (0.7)
16:0 13.8 12.6 9.1 12.3 10.9 109 9.1~13.8(11.6)
18:0 2.1 1.6 1.2 1.5 16 1.8 1.2~2.1 (1.6)
20:0 - - - 0.1 0.2 - 0.0~0.2 (0.1)

Saturated 254 257 18.4 24.0 212 225 18.4~25.7(22.9)

16:1n-7 37 54 37 4.0 3.2 2.5 2.5~54 (3.8)
16:1n-5 0.5 0.5 0.6 0.6 0.5 04 0.4~06 (0.5)
18:1n-9 4.9 5.1 47 4.6 4.4 5.0 44~51 (4.8)
18:1n-7 1.2 1.3 1.0 11 1.0 0.9 0.9~13 (1.1)
20:1n-9 12.9 8.6 15.8 13.2 16.1 141 8.6~16.1(13.5)
20:1n-7 0.3 0.4 0.3 0.2 0.3 - 0.0~0.4 (0.3)
22:1n-9 157 16.2 18.5 17.7 215 221 15.7~22.1(18.8)
22:1n-7 0.2 0.5 03 0.3 0.3 - 0.0~0.5 (0.3)
Monoenes 394 38.0 459 417 47.3 45.0 38.0~47.3(42.9)
16:2n-4 03 0.4 0.3 0.4 0.3 0.3 0.3~0.4 (0.3)
16:3n-4 0.3 0.5 0.4 0.4 0.3 - 0.0~0.5 (0.3)
16:3n-3 0.2 0.2 0.2 0.2 0.2 - 0.0~0.2 (0.2)
16:4n-3 0.2 0.2 0.2 0.3 0.3 0.2 0.2~0.3 (0.2)
16:4n-1 0.2 0.3 02 0.3 0.2 - 0.0~0.3 (0.2)
18:2n-5 0.7 0.8 0.8 0.8 0.8 0.6 0.6~0.8 (0.8)
18:2n-6 15 1.8 16 1.5 1.5 17 1.5~1.8 (1.6)
18:3n-6 0.3 - - 0.3 0.3 - 0.0~0.3 (0.2)
18:3n-3 1.3 1.7 14 1.4 1.1 1.4 1.1~1.7 (1.4)
18:4n-3 4.1 5.9 4.8 54 37 4.8 3.7~59 (4.8)
18:4n-1 - - - 0.1 0.1 - 0.0~0.1 (0.0)
20:2n-6 0.3 0.4 0.3 0.3 0.3 0.3 0.3~0.4 (0.3)
20:4n-6 0.6 0.5 0.4 0.5 0.5 03 0.3~0.6 (0.5)
20:3n-3 0.3 0.3 0.3 0.5 0.3 0.7 0.3~0.7 (0.4)
20:4n-3 1.0 1.3 1.2 1.1 1.0 12 1.0~1.3 (1.1)
20:5n-3 6.5 8.0 6.8 6.9 5.6 6.7 5.6~8.0 (6.8)
21:5n-3 0.3 0.4 0.4 0.4 0.3 0.3 0.3~0.4 (0.4)
22:5n-6 0.4 - 0.3 0.5 0.2 - 0.0~0.5 (0.2)
22:4n-3 0.2 0.2 0.1 0.2 0.1 - 0.0~0.2 (0.1)
22-5n-3 15 1.1 1.4 1.1 1.6 1.2 1.1~16 (1.3)
22:6n-3 15.0 12.3 146 117 12.8 12.8 11.7~15.0(13.2)
Polyenes 35.2 36.3 357 34.3 315 325 31.5~36.3(34.3)
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Table 2. Continued
Fatty Frozen sample code” Sub-range Total range
acids 7 8 9 10 11 12 13 14 15 (Average) (Average)
12:0 1.5 1.3 1.7 21 24 16 1.6 2.1 0.4 0.4~24 (1.6) 04~25 (1.6)
14:0 7.9 7.9 7.9 7.8 7.7 8.5 7.8 7.8 6.9 6.9~85 (7.8) 6.4~8.5 (7.6)
15:0 0.7 0.8 0.7 0.8 0.9 0.8 0.7 0.7 0.7 0.7~0.9 (0.8) 0.6~0.9 (0.7)
16:0 12.5 12.4 13.5 12.3 117 13.2 12.9 14.2 10.8 10.8~14.2(12.6) 9.1~14.2(12.2)
18:0 1.9 1.7 2.0 1.8 1.6 19 1.9 2.3 14 14~23 (1.8) 1.2~2.3 (1.8)
20:0 0.1 0.1 - 01 - - - - 0.1 0.0~0.1 (0.0) 0.0~0.2 (0.0)
Saturated 246 24.2 25.8 24.9 24.3 26.0 249 271 20.3 20.3~27.1(24.7) 18.4~27.1(24.0)
16:1n-7 3.8 3.9 3.8 4.1 4.9 4.0 3.6 3.8 3.8 3.6~49 (4.0) 25~54 (3.9)
16:1n-5 0.5 0.5 0.6 0.5 0.6 06 0.5 0.5 0.6 0.5~0.6 (0.5) 04~06 (0.5)
18:1n-9 4.8 4.8 4.3 46 50 4.5 4.5 4.7 45 43~50 (4.6) 43~51 (4.7)
18:1n-7 1.1 1.0 1.0 1.1 1.1 1.0 1.0 1.1 1.1 1.0~11 (1.1) 09~13 (1.1)
20:1n-9 14.3 13.3 10.9 13.8 9.5 10.8 17 10.3 155 9.5~155 (12.2) 8.6~16.1 (12.7)
20:1n-7 0.3 0.3 0.2 0.3 0.2 0.2 - - 0.3 0.0~0.3 (0.2) 0.0~0.4 (0.2)
22:1n-9 16.6 17.2 16.6 16.8 16.7 17.5 17.5 16.0 21.5 16.0~21.5(17.4) 15.7~22.1(17.9)
22:1n-7 0.2 0.3 0.3 0.3 0.4 0.3 1.0 0.3 0.9 0.2~1.0 (0.4) 0.0~1.0 (0.4)
Monoenes 41.6 41.3 37.7 41.5 38.4 38.9 39.8 36.7 48.2 36.7~48.2(40.5) 36.7~48.2(41.4)
16:2n-4 0.4 0.4 0.4 0.4 0.4 04 04 04 04 04~04 (0.4) 0.3~04 (0.4)
16:3n-4 0.4 04 0.1 0.4 0.2 0.2 - - 0.3 0.0~04 (0.2) 0.0~0.5 (0.3)
16:3n-3 - 0.2 - 0.2 - - - - 0.1 0.0~0.2 (0.1) 0.0~0.2 (0.1)
16:4n-3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2~0.3 (0.2) 0.2~0.3 (0.2)
16:4n-1 - 0.3 0.1 0.3 - 0.2 - - 0.2 0.0~0.3 (0.1) 0.0~0.3 (0.2)
18:2n-5 0.8 0.7 0.8 0.8 0.8 0.7 07 0.6 0.8 0.6~0.8 (0.7) 0.6~0.8 (0.7)
18:2n-6 1.6 1.6 1.6 1.7 2.0 1.6 1.6 1.6 17 1.6~2.0 (1.7) 1.5~2.0 (1.6)
18:3n-6 0.2 0.3 - - - 0.4 - - 0.3 0.0~04 (0.1) 0.0~0.4 (0.1)
18:3n-3 1.3 1.4 14 15 2.0 14 14 12 14 1.2~2.0 (1.4) 1.1~2.0 (1.4)
18:4n-3 4.2 50 53 4.9 6.5 54 49 3.9 4.7 3.9~-6.5 (5.0) 3.7~6.5 (4.9)
18:4n-1 - 0.2 - 0.1 - - - - 01 0.0~0.2 (0.0) 0.0~0.2 (0.0)
20:2n-6 0.3 0.4 0.3 0.3 0.8 0.3 0.3 0.3 0.3 0.3~-0.8 (0.4) 0.3~0.8 (0.3)
20:4n-6 0.5 0.6 0.4 0.5 0.4 0.3 0.4 0.5 0.5 0.3~0.6 (0.5) 0.3~06 (0.5)
20:3n-3 0.4 0.4 - 0.1 - - - . 0.2 0.0~-0.4 (0.1) 0.0~0.7 (0.2)
20:4n-3 1.1 1.2 1.2 1.2 1.9 1.2 1.2 1.1 1.1 1.1~1.9 (1.2) 1.0~19 (1.2)
20:5n-3 5.8 6.3 7.2 6.4 7.9 6.9 6.7 6.6 59 58~7.9 (6.6) 56~8.0 (6.7)
21:5n-3 0.3 0.4 0.4 0.4 0.4 04 0.4 0.3 0.5 0.3~0.5 (0.4) 0.3~0.5 (04)
22:5n-6 0.5 0.5 - 0.4 - - - - 0.4 0.0~0.5 (0.2) 0.0~0.5 (0.2)
22:4n-3 0.2 0.3 - 0.2 - - - - 0.2 0.0~-0.3 (0.1) 0.0~0.3 (0.1)
22:5n-3 1.3 1.2 1.3 1.2 1.3 1.3 1.4 1.5 1.2 1.2~1.5 (1.3) 1.1~1.6 (1.3)
22:6n-3 14.2 12.4 15.8 12.4 12.5 14 .2 157 18.0 1.0 11.0~18.0(14.0) 11.0~18.0(13.7)
Polyenes 33.8 34.5 36.5 33.6 37.3 35.1 35.3 36.2 315 31.5~37.3(34.9) 31.5~37.3(34.6)

YSample codes (1~15) are the same as shown in Table
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Table 3. Total amino acid content of commercial Kwamegi stored at 5C and -25C

(g/100 g)
Ammino Chilled sample code”
acid 1 2 3 4 5 6 (i\l:/t;-rraa:eg)%
Asp 355 (1187 344 (12.4) 401 (12.1) 345 (125) 374 (12.8) 342 (126)  3.42~4.01 (3.60)
Thr 1.70 (57 155 (56) 191 (58) 156 (56) 174 (6.0) 154 (57 1.54~1.91 (1.67)
Ser 126 (4.2 115 (41) 144 (44) 116 (42) 126 (43) 113 (42 1.13~1.44 (1.23)
Glu 429 (14.3) 417 (151) 491 (148) 426 (15.4) 454 (155) 418 (15.4) 4.16~4.91 (4.39)
Pro 1.03 (34) 083 (30) 098 (29) 081 (29) 08 (28 079 (29) 079~1.03 (0.88)
Gly 145 (48) 130 (47) 181 (54) 150 (54) 138 (47) 143 (53)  1.30~1.81 (1.48)
Ala 199 ( 6.6) 183 (66) 217 (65) 188 (6.8) 189 (65 181 (6.7 1.81~2.17 (1.93)
Val 1.81 ( 6.0) 173 (6.2) 201 (61) 170 (62) 184 (63) 168 (6.2 1.68~2.01 (1.80)
Met 1.02 (3.4) 079 (29) 08 (26) 055 (20) 055 (19) 068 (25) 0.55~1.02 (0.74)
lie 189 (6.3) 168 (6.1) 187 (56) 158 (57) 175 (6.0 150 (5.5) 1.50~1.89 (1.71)
Leu 253 (84 232 (84) 267 (80) 230 (83) 244 (84) 223 (82 2.23~2.67 (2.42)
Tyr 036 (12) 023 (08 051 (15 024 (09) 024 (08 020 (07) 020~051 (0.30)
Phe 148 (4.9 129 (46) 140 (42) 124 (45 129 (44) 117 (4.3) 1.17~1.48 (1.31)
His 192 (64 187 (67) 227 (68) 195 (7.0) 204 (7.00 19 (7.2 1.87~2.27 (2.00)
Lys 227 (17.5) 227 (82) 2860 (79 228 (82 245 (84) 225 (83 2.25~2.60 (2.35)
Arg 1.52  (5.1) 127 (46) 177 (53) 122 (44) 124 (42) 113 (4.2 1.13~1.77 (1.36)
Total 30.08 (100) 27.70 (100) 33.19 (100) 27.66 (100) 29.20 (100) 27.10 (100) 27.10~33.19 (29.16)

YSample codes (1 ~15) are the same as shown in Table 1.
“The value in parenthesis shows (g/100 g total amino acid).
YThese values show sub-ranges and their means.
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Table 3. Continued
(g/100 g)
1
Amino Frozen sample code Sub—rang% ;%tgacla
acid 7 8 9 10 11 12 13 15 (Average) (Average)”
As 503 466 3.85 442 3.65 3.98 415 353 3.53~5.03 3.42~503
P (28?2 (132) (13.0) (129) (122) (13.0) (127)  (12.9) (4.16) (3.92)
Thr 226 1.97 175 1.98 1.69 1.61 1.81 1.38 1.38~2.26 1.38~2.26
(5.8) (5.6) (5.9) (5.7) (5.7) (5.3) (5.5) (5.0) (1.81) (1.75)
Ser 1.74 1.53 1.33 157 1.25 0.99 1.22 0.84 0.84~174 0.84~1.74
(4.4) (4.3) (4.5) (4.6) (4.2) (3.2) (3.7) (3.1 (1.31) (1.28)
Giu 6.22 5.61 473 5.35 4.48 478 5.22 4.39 439~6.22 416~6.22
(15.9)  (159) (16.0) (156) (15.0) (156) (16.0)  (16.0) (5.10) (4.80)
Pro 1.03 1.01 0.82 0.91 0.83 0.89 0.99 0.75 0.75~1.03 0.75~1.03
(2.6) (2.9) (2.8) (2.6) (2.8) (2.9) (3.0) (2.8) (0.90) (0.89)
Gl 1.89 1.83 151 1.82 1.54 1.60 175 1.45 1.45-1.89 1.30~1.89
4 (4.8) (5.2) (5.1) (5.3) (5.2) (5.2) (5.4) (5.3) (1.67) (1.59)
Ala 2.60 2.47 2.03 2.35 1.99 2.08 2.27 1.89 1.89~2.60 1.81~2.60
(6.6) (7.0) (6.8) (6.8) 6.7) (6.8) (6.9) (6.9) (2.21) (2.09)
Val 245 2.28 1.93 2.10 1.87 1.99 2.06 1.87 1.87~2.45 1.68~2.45
(6.3) (6.5) (6.5) (6.1) (6.3) (6.5) (6.3) (6.8) (2.07) (1.95)
Met 0.77 0.69 0.37 0.68 0.71 0.53 0.49 0.60 0.37~0.77 0.37~1.02
(2.0) (2.0) (1.3) (2.0) (2.4) A.7) (1.5) (2.2) (0.61) (0.66)
lle 2.31 1.98 177 1.92 1.74 1.88 1.97 1.59 1.59~2.31 1.59~2.31
(5.9) (5.6) (6.0) (5.6) (5.8) (6.1) (6.0) (5.8) (1.90) (1.82)
Leu 3.21 2.74 2.53 2.71 2.41 2.60 2.71 2.26 2.26~3.21 2.23~3.21
(8.2) (7.8) (8.5) (7.9) (8.1) (8.5) (8.3) (8.3) (2.65) (2.55)
Tvr 0.29 0.13 0.0 0.24 0.40 0.14 0.11 0.16 0.00~0.40 0.00~0.51
y (0.8) (0.4) (0.0) (0.7) (1.3) (0.5) (0.3) (0.6) (0.18) (0.23)
Phe 1.65 1.25 1.37 1.34 1.28 1.37 1.41 1.09 1.09~1.65 1.09~1.65
(4.2) (3.5) (4.6) (3.9) (4.3) (4.5) (4.3) (4.0) (1.35) (1.33)
His 261 2.60 187 2.51 2.06 2.08 2.24 1.89 1.87~2.61 1.87~2.61
6.7) (7.4) (6.3) (7.3) (6.9) (6.8) (6.8) (6.9) (2.23) (2.13)
Lvs 3.35 3.16 2.61 2.92 2.44 2.58 2.73 2.46 2.44~335 2.25~3.35
¥ (8.6) (8.9) (8.8) (8.5) (8.2) (8.4) (8.3) (9.0) (2.78) (2.60)
Ar 1.76 1.44 1.19 1.55 1.51 1.49 1.59 1.24 1.19~1.76 1.13~1.77
9 (4.5) 4.1) (4.0) (4.5) (5.1) (4.9) (4.9) (4.5) (1.47) (1.42)
Total 3920 3534 2066 3437 2983 3060 3272 2742 27.42~35.34 27.10~35.34
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (32.39) (31.01)

YSample codes (1~15) are the same as shown in Table 1.
“The value in parenthesis shows (g/100 g total amino acid).
These values show sub-ranges and their means.

A S 6F 9 B %5 dwl 717F 27.10~33.19 g/100
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g/100 g (B3 32.39 ¢/100 g)oll vlghef k7t gk} &,
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glutamic acid (14.3~16.0%), leucine (7.8 ~8.5%) & lysine (7.5
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2~ ©
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A3 AEjoll A Zu71e] Al 1 ATl sk g ofn| it
oA AR e Aol WO RA cystineo] AEH
A ggol Al 754 o] §legl el 4 == methionine (0.49 ~
0.79 g/100 g 2 13~34%) 2. & A= et dhd, A3 )7
o] FopueAt F F7] Al 1418 oAt e 2 dH A Sl
lysine &% 2 24 (Heu et al, 2008)2 7+z} 225~3.16 /100
g 2 75~9.0%E 4T3 BowAM Fof A{FE FHog
she SEluEt 9lo] HFdE A I T EA HollA
w7} Avkar AGE AT

r

=]

7142 vt A M8 §4kEel] Tk £/ B &
frEo] e Ao &l A (Mok et al, 2008).
, oFA2 Aol A {3 248 wiEsie vuld
A& g 74 8L0)ux s
< FAN7H, W97)15E FPste 52

o} (Lee et al,, 2000). 28] 31, ZH§-& thF-Ho]
of EAtAA AFY L pHY A, A7 259
, = FY UEF ol wid S SRR
7 A5 S o] Fa3 9L I} (Kim
et al,, 2006; Yoshimura et al.,, 1991). B3+ Zr4¢-2 w9} 280
T2 EASEA A AA7)E, AX D 8549 F43})
o & 5 L olgh AAe] TR AIHE, Ao
3 9 o 7pR] AE@A Ao ool BFkal (Chun
and Han, 2000) B3, $-2|UetE YA 54 2lo] e
A B-Z5 7] 9% 9% (The Korean Nutrition Society, 2000)
2 A St ko] opue}, mlaulg-S w, AE o
4 oo 2 EASFAA THY 71 L o, TU)F L
H71A oA gAEHE, 549 43} Tl 7193 Ao
2 ¥ A Y (The Korean Nutrition Society, 2000). ¢1-2-
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EESE RS

W, g <X A7} DNA, RNA 52 34+3} nucleotide &0l
FxEo] lowA, AA AA7)F, AL oA EY F7,
A7 AR, A7) BYE 2Ade dFET 9T
A% pH FA, ARG A A7 AR o Ag3 o5 &
A3} whgol o] gt o HAo] A3 T ol vlg T
g AE)7)FE B3 ot A BE AE Al
gHrso] o] AP vt He AR dEA Ud
(The Korean Nutrition Society, 2000). ©]#{3F YoM A H
3 43 2 9% 9% 7% Au7Y ok, A, &,
mdlg 2 A3 e B4 s A3 B AT Table
49} 2o} AT 2ho| 7)) §-718 32 ol A5 0.7~43
mg/100 ¢ B, ZH2 FF¢ 279.6~466.3 mg/100 g HE,
24 A9 41.7~1283 mg/100 g B9, vladlEe A%
38.8~77.8 mg/100 g ¥ 2 19} 79 224.3~348.4 mg/100
g Mot ol9} & Az v]Fo] Hol Al Fw|7]e]
E714 F o}de A 2, 24, vtvlE 2 A 2L
4% 9 ¥71-E g 9ty A8 7k ZAAE el E
U RAR, 15 ofde] A mFoRL o 7R
292 Y= nF Frjd2 daEdnt 4, 99 o9
WA A% 71F EHE 7dE) A% dY dFHFOE Kim
et al. (2006)S ©}AA9) A% 15 mg, ZF2 A 4 g, 2w
B 06~1.0 g B (A1 HF 0.7 g), vkl 2S¢
02~0.7 g ¥, 919 % 06~09 g B (AU A% 07
g)Z AAFAY Al FAH 7] 100 g& AF s S A%
NsEHAE 70T 5 Jde 49 A F st ofde
4.7~287 % HE, ZFY A 7.0~11.7% B, ZF (B
71%)8] A9 6.0~18.3% B, vk2vlF (500 mg 715)9
AL 78~15.6% B9, 21 (A9 7)) A 32.0~49.8%¢l
il 712 A3l o3t o 7kx] A% 71EAQ)
A olu)7t vk FE, Mok et al. (2008)-2 Fh=F Hekat

Table 4. Mineral contents of commercial Kwamegi stored at 5C and -25C

(mg/100 g)
Storage Sample Mineral
method code” Zn K Ca Mg P
2 1.120.07 390.615.4 453409 60.1£1.0 273.5+1.2
3 1.0+0.0 457114 .4 51.8+0.9 77.8+1.2 279.8+1.9
Chilled 5 0.8+0.0 437.313.9 50.4+0.6 56.610.6 259.1%1.4
B 0.9+0.0 389.218.8 59.0+1.6 39.5+0.9 274.6+2.3
Sub-range 0.8~1.1 389.2~457.1 453~59.0 39.5~77.8 259.1~279.8
(Average) (1.0) (418.6) (51.6) (58.5) (271.8)
7 1.2+0.0 439.01£1.5 79.2+0.9 65.2+0.6 348.412.8
8 2.810.0 455.743.6 72.7+1.1 69.0+0.8 300.0+1.4
9 2.320.0 357.2+5.2 128.3t2.4 52709 296.2+1.3
10 1.0+£0.0 387.7+1.4 49.0+0.4 41.740.3 282.9+1.6
11 0.7£0.0 341.2+1.6 61.020.4 38.8+0.2 275.7+1.9
Frozen 12 0.9+0.0 436.413.7 80.210.3 75.9+0.4 281.1+£0.4
13 0.910.0 423.116.4 75.2+0.9 47.0+0.5 313.3+3.1
14 4.3+0.0 466.315.8 100.3£1.6 69.5+1.0 331.1+2.3
15 0.8+0.0 279.6+1.4 41.7+0.5 46.2+0.5 224.3+0.9
Sub-range 0.7~43 279.6-466.3 41.7~128.3 38.8~75.9 224.3~348.4
(Average) (1.7) (398.5) (76.4) (56.2) (294.8)
Total range 0.7~43 279.6~466.3 41.7~128.3 38.8~77.8 224.3~348.4
(Average) (1.4) (404.6) (68.8) (56.9) (287.7)

USample codes (1~15) are the same as shown in Table 1.

YValues are the meanssstandard deviation of three determinations.
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mg/100 g) % 224.3~3484 mg/100 g B (7 294.8 mg/100
g, % i%% NEow e A ZAEe Adsitid &
Aol 7k 17 H A 3kt o] e} 2ol %%%EOH utel s

ALl F71Aed 9le] Aol7t gl
ol obdolx =9 Sl ofate f&

o 2o A% 28

Qﬂ BT wzolet

ke A
HIEH
AOCS. 1990. AOCS official method Cd 8-53. in

Official Methods and Recommended Practices of
the AOCS, Forth edition, Vol. 1. American Oil
Chemists Society, Champaign, Illinois, U.S.A.

Bligh EG and Dyer WIJ. 1959. A rapid method of
lipid extraction and purification. Can J Biochem
Physiol 37, 911-917.

Cho KH, Lee JW, Kim JH, Ryu GH, Yook HS and
Byun MW. 2000. Improvement of the hygenic
quality and shelf-life of Kwamegi from Cololabis
saira by gamma irradiation. Korean J Food Sci
Technol 32, 1102-1106.

Chun OK and Han SH. 2000. A study on the contents
of inorganic compounds in soft drinks. J Food
Hyg Safety 15, 344-350.

Ferretti A, Nelson GJ, Schmidt PC, Kelley DS, Bartolini

=

8 107

e
)

G and Flanagan VP. 1997. Increased dietary ara-
chidonic acid enhances the synthesis of vasoactive
eicosaenoids in humans. Lipids 32, 435-439.

Heu MS, Park SH, Kim HS, Jee SJ, Kim HIJ, Han
BW, Ha JH, Kim JG and Kim JS. 2008. Preparation
of snack using residues of fish Gomtang. J Korean
Soc Food Sci Nutr 37, 97-102.

Jeong BY, Choi BD, Moon SK and Lee JS. 1998.
Fatty acid composition of 72 species of Korean
fish. J Fish Sci Technol 1, 129-146.

Jung YK, Oh SH and Kim SD. 2007. Fermentation
and quality characteristics of Kwamaegi added
Kimchi. Korean J Food Preserv 14, 526-530.

Kim DJ, Lee JW, Cho KH, Yook HS and Byun MW.
2000. Quality properties of gamma irradiated
Kwamegi (semi-dried Cololabis saira). Korean J
Food Sci Technol 32, 1128-1134,

Kim JS, Kim HS and Heu MS. 2006. Introductory
Foods. Hyoil Publishing Co., Seoul, 31-45.

Kingella JE. 1987. Potential Sources of Fish Oil. In
Seafoods and Fish Oils in Human Health and
Disease. Marcel Dekker Inc., New York, U.S.A.,
239- 255.

Lee HJ, Oh SH and Choi KH. 2008. Studies on the
general composition, rheometric and microbiological
change of Pacific saury, Coloabis saira Kwamegi
on the storage temperature and duration. Korean
J Food Nutr 21, 165-175.

Lee JS, Lee YN and Kim ES. 2000. Study on zinc
and copper intaker of breast-fed infants.
J Nutr 33, 857-863.

Mills CF. 1989. The Biological significance of zinc
for man: Problems and prodpects. In: Zinc in
Human Biology, London, U.K., 371-379.

Ministry for Food, Agriculture, Forestry and Fisheries,
2009. http://www. fips.go.kr/main.jsp

Mok JS, Lee DS and Yoon HD. 2008. Mineral content
and nutrional evaluation of fishes from the Korean
coast. J Kor Fish Soc 41, 315-323.

National Rural Resources Development Institute, R.D.A.
2007. Food Composition Table. National Rural
Resources Development Institute, R.D.A., Seoul,
Korea, 156-201, 277-379.

Oh SH and Kim DJ. 1995. The change in content of
constitutive lipid and fatty acid of Pacific saury
during natural freezing dry (Kwa Mae Kee).
Korean J Food Nutr 8, 239-252.

Oh SH and Kim DJ. 1998. Change of nucleotides, free

in Kwamaegi flesh by different

Korean

amino acids



108

drying for Pacific saury, Cololabis saira. Korean
J Food Nutr 11, 249-255.

Oh SH, Ha TI and Jang MH. 1996. Changes in cholesterol

contents of Kwamaegi flesh by drying methods

of Pacific saury, Cololabis saira. Korean ] Food

Nutr 9, 271-274.

SH, Kim DJ and Choi KH. 1998. Changes in

compositions of Pacific saury (Coloabis saira)

flesh during drying for production of Kwamegi. 1.

Changes in general composition and lipid

components. J Korean Soc Food Sci Nutr 27,

386-392.

The Korean Nutrition Society. 2000. Recommended
Dietary Allowances for Koreans. The Korean
Nutrition Society, Seoul, Korea, 57-82, 157-218.

Tsutagawa Y, Hosogai Y and Kawai H. 1994, Comparison
of mineral and phosphorus contents of muscle
and bone in the wild and cultured horse mackerel.

Oh

J Food Hyg Soc Japan 34, 315-318.

Yoshimura M, Takahashi H and Nakanishi T. 1991.
Role of sodium, potassium, calcium, magnesium
on blood pressure regulation and antihypertensive
dietary therapy. Japan ] Nutr 49, 53-62.

Yook HS, Chung YJ, Song HP, Lee JW and Byun
MW. 2004. Genotoxicological safety of gamma-
irradiated Kwamegi (semi-dried Cololabis saira).
J Korean Soc Food Sci Nutr 33, 182-192.

Yoon MS, Kim HJ, Park KH, Shin JH, Jung IK, Heu
MS and Kim JS. 2009. Biogenic amine content
and hygenic quality characterization of commercial
Kwamegi. Kor J Fish Aquat Sci 42, 403-410.

20103 19 20¥ He
2010 39 8Y £
201009 49 12¢ <=



