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Chub and blue mackerels are popular fish resources in Korea, but little is known about each biochemical
characters of different anatomical regions. To investigate biochemical characters of chub and blue mackerels,
three ordinary muscle regions were identified by their fin position; namely anterior, median, posterior.
In addition, red muscle, as a dark muscle, was obtained from beneath the lateral line to compare with
ordinary muscles. Proximate and lipid-class compositions did not show any discernible trends in the different
anatomical ordinary muscles from mackerel of the same kind, while significant differences between ordinary
and red muscles in the same mackerel, or between chub and blue mackerels, were observed. Red muscles
from both mackerels had higher levels in lipids with higher neutral lipid class compared with ordinary
muscles. The major difference between chub and blue mackerels was the levels of lipids and neural lipid
class, indicating that all muscles from chub mackerel showed higher levels of neural lipids compared with
those of blue mackerel (P<0.05). Fatty acid compositions showed that the percentage of polyunsaturated
fatty acids (PUFA), especially docosahexaenoic acid (DHA, 22:6n-3), in median and posterior was higher
compared with anterior muscle from both mackerels. When compared with chub mackerel, blue mackerel
showed higher percentage of DHA in all muscle regions. In amino acid analysis, taurine concentration
was much higher in the red muscle than in the ordinary muscles. But levels of histamine, glutamic acid,
leucine and lysine were higher in the ordinary muscles. Our results indicated that chub mackerel contained
more lipids than blue mackerel and that red muscle had higher levels of neural lipid and taurine compared

to ordinary muscles.
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Table 1. Sample profiles of chub and blue mackerels

Common name  Origin Body length (cm) Body weight (g)

Chub mackerel  Korea 31.0 £ 04 383.8 + 35.4

Blue mackerel  Japan 31.8 £+ 1.6 455.0 + 86.7
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Fig. 1. Diagram showing the anterior (A), median (M),
posterior (P) and red (R) muscle regions from where the
meat was excised for the study.
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et al., 1996). 7]17]19] E2271& detector (FID) 280C, oven
(initial 180C, EB3=718-2 230 C7}A] 3 C/min), injector 25
0C 18] carrier gast LFS AFESIEY. Adak o
FF8H9] retention timed B3] F AP AL A
HWAHES HA] peak aread] HAEZE A&

[eRR N o

ofol =4t &4

Aol 6 N HCH 3L 283 F 110TCllA 243t £3js}
ATk Glass filterS 0§31 A7a I, A9 Az} Pol
g ARt 50 mL2 P83t Al8E ZAY thE ol
b A4 7] (L-8800, Hitachi, Japan)2 #4131t}

SH A2

o}F9] ¥4l
o]-g-ste] SgA dlgh
7A73¢ Duncan®] ThEH]

ARt

EAAEE SPSS B4 T2 S
it 2 EFHAE 781909 Fo)
WE P<.0591A4 AR #2048



2
o
Ho

Table 2. Proximate composition (%) of different anatomical
muscle regions from chub and blue mackerels”
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Table 3. Lipid class composition (g/100 g) of different
anatomical muscle regions from chub and blue mackerels”

Blue mackerel
A M P R

739 736 736 735
+ 042 £ 067 £ 037 £ 057

Chub mackerel
M P R

. 672 663 694 554
Moistrue ,"1'g8 1019 + 279 4 1.4

A?

Linid 83 00 65 224 13 14 07 31
p +269 3179+ 23Y £13 2072208012 £ 09”
Protein 204 204 198 17.7 196 200 21.5 17.9
+042£107 207 £1.0° +04% £ 067 £+ 05Y £ 059
Ash 12 13 13 10 13 13 13 1.1
+012+£01% £ 019 £01” +01? £ 012 £ 012 £ 017

YValues are mean + standard deviation (n=3).

YRefer to legends of Fig. 1.

““Mean values within a row in the same mackerel are
significant different at the P<0.05.
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RAE @EZ R) FEIFE 554% YEPF oM BB I
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BTt 23S 315004 6.5~22.4%, BXILF A
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ol7} AATH (P<0.05). ILEI} FRITO IEIHL
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(P<0.05). 9o g xAWTFe FEGFTL JIH
FAZ Je 3 Aok AFsk Wojoll s AWEEe] ©o
22 Ro uE ol FAARE AWEEge] g AL
Hroli F9lo] wE Aolrt F3EHA vehte AR Riy
AT} (Saeki and Kumagai, 1979). Thakur et al. (2002)= %24k
wrolo] 29d Asehy Ao mel e (54%)°]
AR (9.8%)F B2 (9.0%)RTH ¥ e Aude
2 FESFHE A Jelue AoE Busiyth ol %ol
g A9F o2 FetdA AR Holug & H TEF
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T} W3 Mohan et al. (2008)E ILL5OlF (Rastrelliger
kanagurta)®) F918 dubgdEoly gl JBEH (6.7%)
o] REZ (1.5%)E 0 =7 vehgtha Rustger] dvk3
oz Y SR, guld, BT HETRT WA
Yehdt 3EgFe] 24 vyehd AL 159 F 534
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Table 3& DFoIsh AT 298 AL2HE ke
oo wh} 6.2~21.4 /100 g,

Chub mackerel Blue mackerel

A M P R A M P R
Neutra 7.9 86 62 214 13 13 06 30
| lipids % 257+ 16”9+ 22+ 129 +07% + 08Y + 019+ 0.8¥
Polar 04 04 03 09 01 01 O .
lipids + 0.1%+ 01”7+ 017+ 01”7 201+ 0.1 + 0.0 £ 0.17

YValues are mean + standard deviation (n=3).

PRefer to legends of Fig. 1.

*’Mean values within a row in the same mackerel are
significant different at the P<0.05.
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Table 4. Fatty acid composition (area %) of different
anatomical muscle regions from chub and blue mackerels

%A L5 %)

Chub mackerel Blue mackerel

Fatty acid

AV M P R A M P R
14:0 60 48 46 53 06 06 06 22
15:0 05 04 05 05 05 04 04 09
16:0 223 191 202 186 246 247 193 168
17:0 13 11 16 13 12 09 12 28
18:0 63 57 64 77 195 66 89 124
20:0 03 04 04 05 2% 00 00 07
Saturated 36.8 314 335 340 492 331 305 356

16:1n-1 54 47 49 51 12 07 09 23
18:1n-9 221 201 212 206 134 92 111 123
20:1n-9 50 39 39 42 13 01 06 19
22:1n-9 41 33 33 34 18 28 38 35
Monoenes 36.5 32.0 333 333 178 128 16.3 20.1

18:2n-6 22 38 25 21 22 09 11 186
18:3n-3 50 39 39 42 13 01 06 19
20:3n-3 41 33 33 34 19 28 38 35
20:5n-3 19 22 23 28 56 48 36 29
22:6n-3 13.5 234 213 202 220 454 443 344
Polyenes 267 36.6 333 327 33.0 540 533 443

YRefer to legends of Fig. 1.

Table 5. Amino acid composition (mg/100 g) of different
anatomical muscle regions from chub and blue mackerels

Chub mackere! Blue mackerel
Al M P R A M P R
Taurine B2 21 450 2342 281 268 87 1900
Aspartic acid 13762 13194 13306 10255 12806 13059 13235 11285
Threonine 6399 6148 6183 5161 5710 5891 5841 5376
Serine 5085 4880 4807 3984 4558 43718 4809 4215
Glutamic acid 21933 21507 21584 15909 21246 20074 22170 1747

Glycine 6301 6238 5%65 5187 5574 5814 5884 8974
Alanine 8616 8289 8271 6779 7766 8046 8135 8593
Valine 8901 8482 8583 6859 7922 866 817 O
Methionine 5185 4837 4982 3774 4852 4743 4807 4408
Isoleucine 7307 6895 7014 5723 6554 6767 6889 5766
Leucine 11489 11064 1125 9346 10575 10844 11089 %409
Tyrosine 4384 4192 4104 2850 3%63 4156 4006 3266
Phenylalanine 5651  527.0 5336 4703 4987 5173 5260 4809
Lysine 13131 12614 12826 9319 12328 12640 12831 10287
Histidine 8889 7935 7760 3377 7870 8021 8053 4587
Arginine 79 7683 7628 5718 7354 7467 7532 7258
Proline 4718 4400 4317 3874 417 4065 4253 5096
Total 140001 133808 134402 105162 128264 130551 13367.9 12036.3

DRefer to legends of Fig. 1.
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o7} FESHI F-HE Aolx 4¥ E 7 AU 5o
Akal 24L& 15019 oF A7), AY Tl 9]t Zpolrt
AT} (Leu et al, 1981). Testi et al. (2006)= FHANA 2H|H &=
At o7 557 ulSe] AYFHA 54E AR
FPA FoldME 553 AlSe Exdih A4 ¥
DHA oA 2984 & §93 2ol7l UelgAd &
7 LoldAE zpolrt Qe Ao E B u1EYT) T3 Palmern
et al. (2007)E %AAF Murray coddl M ¥ xighera}
Z sk g9 ARAAV ARAT Bt s Ao
ABHA Y JeRH, LA W4T EPA e FE
w2 Zo|7} ¢RI DHA T3 F3P8d & {97 Fol
7t Qe Aoz B TE Rhee et al. (2001)= ZT5019]
R Az wEREe] Exdile] & 79
&3, W%, SHET oi AT E2]A4t F EPA 2 DHA
7} 237 A YEhe 222 Basth N34 APk
Z A AT n-67] A UA DR ALEEHT o] 79
EAE At 2L o, AAETFA, FAEE, B H
S o3t GFL W= Ao ZE FAHHT (Arzel et al, 1994;
Kirsch et al., 1998).

ofo| =4t =M

pFole} FX 1G]] ofniedt £AE Table 5o Ve
At opp =4t -2 glutamic acid > aspartic acid > lysine
> leucine > alanine &£2.2 VElTH 3150]9] ofm| Al &3
22O 10516.2~14000.1 mg/100 g, WX ILFOE 12036.3~
13367.9 mg/100 g& 2 UEIRTH F F/F L5059 BE
28] B ©E ol FAL 2 Aolr} gl
BEZIH g3 R)Y obvedt 24 FoA taurines B
T R 4EFHoZ =& FFS Ve W 1%
o} g5 E YoM vlwd & 9] histamine,
glutamic acid, leucine, lysineS WEFTE Glutamic acidol] o}w]
=717} 2.9 glutamine©] =™ A2 60%S AHA| S}
Glutamine= AR ol A7l drUolE A ASHAA 4h-L
Ze dZFA, ABHAGED AFA4 98, 25994 {4
T AAZFEAA Fo7 715E T3 UTh (Deutz et al,
1992). Obatake et al. (1985)= o1F2] ¥ HEZoA
S dASFE 200 A B4 taurineo] S B
ATt histamine, glutamic acid, leucine, lysineS R E 2o A]
A vEgts 2ot X EHnh Eg2e E5EET
TEA =713 gujdo] B dhdd ZY9d-faudo]
o wHEY BToY HE] Zo]l EAolth
(Hashimoto et al,, 1979). 3]fr-ojollA 53] @as) glom AE
A Bole AL vleFERloy I EIEZWAY hemes ZHe
Aol gr] w o)t

15oe vt AZsloA d#EFez A¥E = txF
Q1 o]F o= o] AHWIIWAE EPA, DHA 22 1% ke
ZSA P PUFAYE 7HAIIL glo] G 7HA7) =0 = §
A Welx BF FH2HE Astay, Exdy 574 ¢
Txg S #HEAF AyEYF ¥z dEAd A4

(Simopoulou, 1991; Candela et al., 1997). 315-¢] ¥ X150
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