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Studies on the Canned Tuna—IIIL
Fatty Acid Composition of Lipid from Normal, Green, and Brown Meat*

By

Masayuki Koucii

It has been demonstrated that green meat tends to have higher peroxide content
in the lipid than normal meat ® 9.  This fact suggests a possibility that the fauy
acid composition of discolored meat, including one which has greened may differ from
that of normal meat. Thus, in the present investigation, the fatty acid composition
in three kinds of lipid from normal, green, and brown meat ol canned tuna was
determined by gas-liquid chromatography respectively.

The result obiained is summarized as follows:

In the lipid from normal meat, 35 kinds of acid were identified, in which the
major components, Cig:a, Cig:zo, Cig:1, and Ce:e acid, totaled about 66 mole %. No
fatty acids were found as characteristic components of cither discolored or normal
meat, but the former differed from the latter in the fauy acid composition. “The lipid
from discolored meat contains more monocnoic acids, mainly Cis:1 and Cw:) acid
than that from normal meat, and contains less Cis:a acid and unsaturated acid which
is higher than dicnoic. Less polyenoic acids and longer chain acids are found in the
lipid from brown meat than in that from green meat.

However, the above differences in the fatty acid composition between the normal
and the discolored meat were not so significant as to warrant any presumptions on
the mechanism of the discoloring caused by lipid componcents.
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Canned tuna meat
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Fig. 1. Preparation of fatty acid methyl oster for gas-liquid chromatography.
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Table 1. Conditions for gas-liquid chromatography.

Apparatus : SHIMADZU Model GC-1B Gas Chromatograph

Column dimentions : 300%0.4 cm i.d. stainless steel

Solid support : Shimalite W (60/80 mesh)

Stationary phase : Diethyleneglycol succinate polyester (10 : 90)

Temperatures : Column, 200°C : Injection, 280°C : Detector, 215°C

Carrier gas : Nitrogen ; Flow rate, 60 m¢/min. ; Inlet pressure, 2.0 kg/em? ; Outlet prassure,
atomospheric

Detector : SHIMADZU Hydrogen Flame lonization Detector Model HFD-1

Flow rate of hydrogen gas : 48 md/min.

Flow rate of air : 1.48 ¢/min.
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Fig. 2. Gas chromatogram of fatty acid methyl ester obtained from normal meat of canned tuna,
(1) 12:0. (2) 12:1. (3) 13:0. (4) 14:0. (5)15:0. (6) 14:2-15:1. (7)
16:0. (8 16:1. (9) 17:0. (10) 16:2+17:1. (11) 18:0. (12) 18: 1. (13)
19:0. (14) 18:2+19:1. (15) 20:0. (16) 20:1. (17) 20:2+21:0. (18)
22:0. (19) 20:3+22:1. (20) 20: 4. (21) 20:5-123: 1. (22) 24:0. (23) 22: 2
42400, (24) 22:4. (25) 22:5. (26) 22: 6.
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Table 2. Fatty acid composition of lipid obtained from canned tuna.

(Mole 25)
Fatty acid | Normal meat | Green meat | Brown meat Fatty acid | Normal meat | Green moat | Brown meat

12:0 0.2 0.3 03 I 19:1 0.2 1.1 1.2
12: 1 0.2 0.2 0.2 20:0 0.6 0.6 0.8
12:2 Trace 0.2 Trace 20:1 2.5 4.7 4.9
13:0 0.2 0.2 0.2 20:2 0.5 0.4 0.7
14:0 1.5 1.2 1.5 20:3 4.3 5.3 4.0
14:2 0.3 0.2 0.2 i 20:4 0.4 0.5 0.5
15:0 0.8 0.6 08 | 20:5 4.9 3.1 3.3
15: 1 0.2 0.3 0.3 | 21:0 0.2 : 0.3 0.4
16:0 18.2 13.7 156 | 22:0 0.2 0.2 0.4
16: 1 2.8 1.9 2.2 2211 0.6 0.6 1.1
16:2 1.1 Trace 0.4 | 22:3 0.3 0.1 0.2
16:3 Traca 0.3 1.1 22:4 2.0 1.6 1.4
17:0 2.1 1.6 2.3 22:5 1.1 1.5 1.1
17: 1 0.6 1.2 1.0 2:6 26.3 25.7 22.4
18:0 8.2 8.9 9.5  23:] 0.4 1.6 0.4
18: ( 13.5 17.9 18.4 | 24:0 0.4 0.3 0.3
18:2 3.7 0.9 0.8 | 24:1 0.6 1.5 1.2
19:0 0.9 1.3 0.9 |
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Table 3. Proportions of fatty acid of lipid obtsined from canned tuna.
(Mole %)

Based on unsaturation lascd on cham |ongt.h

!
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Samplos | Dionoic ] Shorber b Modrete‘) Lon &
| . . g gor¢
 Saturatod ‘ Monoenoic " Trienoic Polyencic) chains ! chums chains

Normal - 33.5 ; 26 ' 10.2 ‘ 34.7 ‘ i 52.3 ' 45.3

Groon 29.2 ' 310 l 7.4 1 324 49.7 48.0

Bown | 33.0 | 3.9 74 | 7 | 24 | sa5 | 43

a) Polyenoic acids : Totraenoic, Pentsencic, and hexaenoic acids
) Shortor chein acids ; Cyu, Cya, end Cy; acids
¢) Mediate chain acids : Cy5, Cys, Cy3, Cha, and Cyy acids
) Longor chain acids : Cs9, Cs1, and Coa acids
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