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Changes of Fatty Acid Composition in Salted Mackerel, Scomber Japonicus during Storage
Kim Soo-hyun*, Cho Soon-hee*

Summary

Changes of fatty acid composition for total lipids, neutral lipids, phospholipids, glycolipids of 10%
20% salted mackerel, Scomber jeponicus during storage at 5C were studied.

Total lipids from mackerel were extracted, purified and fractionated into three lipid classes (neutral
lipid, phospholipid, glycolipid) by silicic acid column chromatography.

For the studies on polyunsaturated fatty acid composition in red muscled fishes such as mackerel,
eicosapentaenoic acid (20 : 5n-3, EPA) and docosahexaenoic acid (22 : 6n-3, DHA) were determined.
EPA and DHA composition of total lipids, neutral lipids, phospholipids were ranged 13.8~16.7%,
18.4~23.2%, 33.6/~43.1%. respectively in case of 10% salted mackerel, EPA and DHA composition
of total lipids, neutral lipids, phospholipids were ranged 14.1~15.8%, 19.1~24.6%, 28.2%~38.9%,
respectively in case of 20% salted mackerel.

In 10% and 20% salted mackerel, changes of fatty acid composition for total lipid during storage
showed the tendency that EPA and DHA gradually began to decrease, but did not show a great
loss. In 10% salted mackerel, changes of fatty acid ocmposition for neutral lipid during storage
showed the tendency that EPA and DHA gradually began to decrease, In 20% salted mackerel,
changes of fatty acid composition for neutral lipid during storage showed the tendency EPA
gradually began to decrease, but DHA gradually began to increase, However, in 10% and 20% s_a.lted
mackerel, changes of fatty acid composition for phospholipid during storage showed the tendency
that EPA began to decrease, but DHA began to increase, The fatty acid compositions of total
lipids, neutral lipids, phospholipids showed similar pattern between during 10% and 20% salted stor-
age,

The major fatty acid compositions of total lipids were Cu:o' ClS:O’ Cm:o' ClS: 1 C18:3' C20:1'
Czo:s' 022:6 and among these fatty acids ClB:O' C18:o' ClB:l‘ C22:6 showed in high quantity. The
14:0° C16:0' C18:0' Cla:l' C18:3' CZO:X' C20:5'
sz:s' and among these fatty acids C16:0' C18:0' CIB:], C20:5' sz:s, showed in high quantity,

major fatty acid compositions of neutral lipid were C

The major fafty acid compositions of phospholipid were C16:0' Claz . C20:5' C22:8 in high quantity,
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Table 1. Conditions of gas chromatography analysis for fatty acids

Instrument

Column

Column packing material

Pye Unicam series 304 chromatograph
2m X3z glass column

15% DEGS on 80~90 mesh chromosorb W

Carrier gas "N,
Flow rate
Carrier gas 40m¢/min
Hydrogen 40md/min
Air 400m¢/min
Detector FID
Temperature
Colum? 190C
Injection 1 230C
Detector 260C
Cis0
N Cig
E Cio
3
Cig:2
C20:4
Cia:0
|
L \ ; ) L L ) ) ]

0 5 10 15 20 25 30 35 40 45 50

Retention time (min)

Fig.1. Gas chromatogram of authentic fatty acid methyl esters
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Table 2. Changes of fatty acid composition for total lipid in 10% salted mackerel during storage

at 5c¢ (area %)
Storage period (days)
Fatty acid Raw
0 10 20 30 40 50 60
12:0 0.1 0.1 0.1 0.1 0.1 0.4 0.5 0.5
14:0 5.1 4.9 5.0 5.1 4.6 4.8 5.0 4.7
15:0 0.1 0.2 0.2 0.2 0.2 0.4 0.6 0.6
16:0 24.7 24.0 24.4 24.5 22.5 23.3 22.4 24.0
17:0 ;. 1.9 2,0 1.9 2.0 1.7 2.1 2.1 2.1
18:0 6.5 6.6 6.4 6.3 7.8 6.6 6.6 6.0
22:0 0.4 0.4 0.3 0.1 0.1 0.1 0.1 0.1
Saturates 38.8 38.2 38.3 38.3 37.0 37.7 37.3 38.0
14:1 1.1 1.1 1.1 1.1 0.8 1.2 1.2 1.3
16:1 5.4 5.4 5.5 6.5 5.0 5.8 5.3 5.9
17:1 1.5 1.4 1.4 1.4 2.1 1.8 1.2 1.4
18:1 26.4 26.3 25.3 25.1 27.0 27.4 27.2 27.0
20:1- 1.8 1.6 1.7 1.2 1.1 1.5 2.3 29
22:1 tr. tr. tr, tr. tr, tr, tr, tr.,
Monoenes 26.2 35.8 35.0 3.3 36.0 37.7 37.2 28.5
18:2 1.9 1.8 1.7 2.3 2.2 1.9 1.9 1.7
18:3 3.3 2.5 3.4 2.6 2.9 33 3.6 2.8
18:4 1.5 1.7 1.6 1.9 2.0 1.7 1.7 1.7
20:4 1.4 1.4 1.7 1.4 1.7 1.8 2.1 1.5
20:5 4.1 4.3 4.1 3.9 4.0 3.1 3.0 3.0
224 tr, tr. tr, tr, tr. tr, tr. tr,
22:5 1.9 1.9 2.2 2.2 2.3 2.1 2.0 1.9
22:6 10.9 12.4 12.0 12.1 11.9 10.7 11.2 10.9
Polyenes 25.0 26.0 26.7 26.4 27.0 24.6 25.5 23.5
tr, : trace
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Table 3. Changes of fatty acid composition for total lipids in 20% salted mackerel during storage

at 5¢ (area %)
Storage period (days)
Fatty acid Raw .
0 10 20 30 40 50 60
12:0 0.1 0.1 0.1 0.1 0.3 0.1 0.3 0.4
14:0 5.1 5.0 5.0 5.2 5.3 4.7 5.2 5.2
15:0 0.1 0.2 0.2 0.2 0.4 0.2 0.2 0.2
16:0 24.7 22.4 23.9 24.1 22.7 23.9 23.6 4.7
17:0 1.9 1.8 1.8 1.8 1.9 1.8 1.8 1.8
18:0 6.5 6.5 6.6 6.6 6.3 6.6 6.4 6.4
22:0 0.4 0.4 0.3 0.2 0.2 0.1 0.1 0.2
Saturates 38.8 36.4 37.9 38.2 371 37.4 37.6 28.9
14:1 1.1 1.0 1.1 0.9 1.1 0.9 0.9 1.0
6:1° 5.4 5.7 5.8 6.0 5.9 5.5 5.3 5.3
17:1 1.5 1.3 1.4 1.2 1.7 1.4 1.6 1.5
18:1 26.4 26.4 24 .4 24.4 25.8 28.0 27.9 27.2
20:1 1.8 1.6 1.6 1.3 1.7 1.4 1.7 1.7
Monoenes 36.2 36.0 34.3 33.8 36.2 37.2 37.4 36.7
©18:2 1.9 2.9 2.4 2.4 2.6 1.7 . 1.9 1.7
18:3 3.3 4.0 3.7 4.3 3.5 3.4 3.4 3.4
18:4 1.5 1.5 1.6 1.8 2.5 1.7 1.7 1.5
20:4 1.4 1.3 1.4 1.7 0.4 1.9 1.9 1.5
20:5 4.1 4.0 3.9 3.3 3.3 3.2 3.4 3.1
22: 4 tr, tr, tr, tr, tr, tr, tr, tr,
22:5 1.9 2.7 2.9 3.2 2.6 2.2 1.3 2.2
22:6 10.9 11.2 11.9 11.3 11.8 11.3 11.4 11.0
Polyenes 25.0 27.6 27.8 28.0 26.7 25.4 250 24.4
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‘Table 4. Changes of fatty acid composition for neutral lipids in 10% salted mackerel during

storage at 5¢ (area %)
Storage period (days)
Fatty acid Raw
0 10 20 30 40 50 60
12:0 ; 0.4 0.9 0.9 0.4 0.4 0.4 0.4 0.4
14:0 4.3 6.6 6.6 6.6 6.3 6.2 6.0 3.9
15:0 1.7 1.1 1.4 1.4 1.5 1.7 1.6 1.1
16:0 21.2 18.9 18.9 18.6 17.1 14.6 17.3 20.9
17:0 1.4 . 1.4 2.7 2.9 3.2 3.5 3.1 2.7
18:0 33 2.9 2.9 2.6 3.3 3.8 1.9 1.7
22:0 0.7 0.9 1.0 0.9 1.1 1.3 1.6 1.8
Saturates 33.0 2.7 34.4 33.4 32.9 31.5 31.0 32.5
14:1 1.0 1.1 1.3 1.4 1.5 1.7 1.4 0.8
16:1 8.2 6.9 7.2 7.3 7.5 7.7 8.0 12.6
17:1 2.5 1.5 2.1 3.3 4.2 4.3 43 3.6
18:1 16.7 17.6 16.7 14.5 13.7 11.8 11.7 11.7
20:1 2.4 2.1 2.1 2.1 3.6 4.2 3.2 2.2
2:1 1.0 1.1 1.5 1.6 1.9 2.1 27 . 2.8
Monoenes 31.8 30.3 30.9 30.2 2.4 31.8 31.3 33.7
18:2 3.4 3.5 3.8 6.5 3.6 3.9 6.5 7.6
18:3 35 3.0 2.7 2.4 3.0 4.5 3.6 3.2
18:4 2.7 2.9 2.8 2.2 3.2 4.2 3.6 2.3
204 2.0 1.9 1.6 1.2 2.1 2.4 2.1 1.7
20:5 7.9 8.4 8.5 8.1 8.9 8.9 8.1 7.3
22:4 0.4 1.1 1.0 1.0 0.8 0.2 0.1 0.2
2:5 2.2 1.6 1.6 1.5 1.0 0.4 0.5 0.4
2:6 13.1 14.6 12.7 12.5 12.1 12.2 12.3 1.1
Polyenes 35.2 37.0 34.7 36.4 34.7 36.7 36.8 33.8
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Table 5. Changes of fatty acid composition for neutral lipids in 20% salted mackere! during

storage at 5¢C (area %)
Storage period (days)
Fatty acid Raw -
0 10 20 30 40 50 60
12:0 0.4 0.1 0.1 . 0.2 0.2 0.3 0.3 0.3
14:0 4.3 6.9 6.9 6.5 6.7 7.1 6.0 4.5
15:0 1.7 1.6 1.5 1.5 1.5 1.6 1.5 1.4
16:0 21.2 19.9 19.1 21.0 19.0 17.3 18.1 19.6
17:0 1.4 2.0 2.0 1.9 2.0 2.3 3.0 3.0
18:0 3.3 3.0 3.1 3.2 3.1 2.0 2.5 2.5
22:0 0.7 1.2 1.5 1.6 1.6 1.7 1.7 1.8
Saturates 33.0 M7 4.2 35.9 34.1 32.3 33.1 3.1
14:1 1.0 2.4 1.4 0.7 2.3 2.4 2.4 1.7
16:1 8.2 8.1 8.0 7.9 8.0 8.0 9.6 10.1
17:1 2.5 2.3 2.4 1.6 2.7 3.3 3.3 3.3
18:1 16.7 16.9 17.2 17.3 16.5 12.6 11.7 11.7
20:1 2.4 2.6 2.3 1.6 1.9 2.2 . 2.2 2.2
22:1 1.0 1.0 1.5 2.2 2.3 2.6 2.6 2.9
Monoenes 31.8 33.3 32.8 31.3 33.7 31.1 31.8 31.9
18:2 3.4 3.7 3.4 3.1 3.6 4.3 5.5 6.1
18:3 3.5 2.8 2.6 2.4 3.1 3.3 3.3 3.3
18:4 2.7 2.1 2.1 2.0 2.3 2.3 2.4 2.5
20:4 2.0 2,0 1.6 1.3 1.2 0.8 1.1 1.3
20:5 7.9 8.4 8.6 9.9 9.4 9.4 8.6 8.5
22:4 0.4 0.3 0.6 0.7 0.7 0.5 0.5 0.3
22:5 2.2 2.0 1.6 1.1 1.0 0.8 1.0 0.4
2:6 13.1 10.7 12.5 12.3 10.9 15.2 12.7 12.6
Polyenes 35.2 32.0 33.0 32.8 32.2 36.6 35.1 35.0

W 20%] A+ PR ERUte 407t A9
W7t glevt, 2 olFdlA A Binstd B
# B 60U A7 # 3%7) Binste EEe 29

]
A

Cap.50 Cop:o2) BETMAMERS RS HARHY 312
RAs) fEEE 2ok,

3. BEH T FeRhBE AEAe| ML

Clg. o7t SIBT I, RE 10%l Ak 2o}

Table 6, 75| HRMESNA LE vhsh ol T
olpyhel MMIEES FETE MRLE el
37%, ZXxolliko] 33%, E-ejal4le] 28%etn stgm
&3 F980 e PrelNE && 34.9%, 15.8%,
47.4%2hn Sl Z& Aol Sholn BLEHREL B
Wl o A% BEE voln s ¢ 4 o
W, & KB RRE £ HRERE e @&
& vhehigie

DFolNt TE MR EWES IRUFe

-112-



5o GWED FERSMR AR ML 9

Table 6. Changes of fatty acid composition for phospholipids in 10% salted mackerel during

storage at 5C (area %)
Storage period (days)
Fatty acid Raw
0 10 20 30 40 50 60
12:0 0.7 1.0 1.0 1.0 1.0 0.7 0.7 0.7
14:0 3.3 4.6 3.8 2.7 2.5 2.0 1.9 1.6
15:0 1.3 1.3 1.3 1.4 1.2 0.8 0.9 0.9
16:0 17.0 17.0 14,1 14.7 13.9 14.3 15.4 16.3
17:0 1.9 1.4 1.4 1.5 1.8 2.0 1.7 1.3
18:0 3.2 2.8 3.1 3.4 3.5 3.7 4.0 4.2
22:0 1.1 1.2 1.2 1.2 1.5 1.6 1.5 1.3
Saturates 28.5 29.3 25.9 249 25.4 25.1 26.1 26.3
14:1 1.4 1.4 1.4 14 1.4 0.9 0.9 1.0
16:1 2.2 3.2 3.3 3.4 3.4 3.3 3.2 2.3
17:1 1.0 0.8 0.8 0.8 0.8 0.9 0.9 0.9
18:1 10.6 1.2 10.4 9.0 11.3 12.6 13.1 14.5
20:1 2.3 1.5 1.5 1.5 1.5 1.4 1.0 0.7
2:1 1.0 1.0 1.0 1.0 0.3 0.2 0.1 0.1
Monoenes 18.5 19.1 18.4 17.1 18.7 19.3 19.2 19.5
18:2 4.5 4.1 4.1 4.1 4.3 4.6 4.3 3.6
18:3 3.4 5.7 6.0 6.3 6.5 6.6 3.9 2.1
18:4 2.4 2.0 2.0 2.1 1.3 1.1 1.1 1.0
20:4 4.0 4.3 4.3 4.7 4.6 3.1 3.0 3.0
20:5 14.6 13.6 13.9 14.3 12.6 9.9 9.9 8.5
22:4 0.8 0.4 0.4 0.4 0.4 0.4 0.3 0.3
22:5 2.1 1.5 1.6 1.6 1.5 1.1 1.2 1.1
22:6 21.2 20.0 23.4 245 24.7 28.8 31.0 4.6
Polyenes 53.0 51.6 55.7 58.0 55.9 55.6 54.7 54.2

Cig. o TxelAtole Cp. . Eelalalole EPASH
DHA’} 8% olfx ot Mlsh & fstilk 4
RSl MHEE Table Gol st 2ol 10% M) 7%
Eshabe A48 Rt 60 A BEpelAe
# 3% e g Al v FYdae aqkE B
mate @4E ¥oan Rrade A #rh gl
sich, 20% BOEECIAE 283 Lxolad L3y
ol oz} gmste FA4lel WApHe 4T 2
o|= gich(Table 7). olstzo] MEkAYl o

20%9) Algat A A 10% Adel €815 F
HAEE AAG AEHE Abolel Hol§ nole
dalel Aol Ae oA Asold ARE Hojo}
shaleh,

4. WIEH 2| lalEE

ZEolprhel MWIEES 39 golsies, el
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Table 7. Changes of fatty acid composition

for phospholipids in 20% salted mackersl during

storage at 5c (area %)
Storage period (days)

Fatty acid Raw
0 10 20 30 40 50 60
12:0 0.7 1.0 1.0 1.0 0.9 0.8 0.8 0.8
14:0 3.3 3.6 3.5 - 3.2 2.9 2.5 2.4 1.5
15:0 ¢ 1.3 2.2 2.1 2.1 1.8 1.5 1.2 0.9
16:0 17.0 16.5 15.3 15.0 15.0 17.1 17.6 19.2
17:0 1.9 2.7 2.7 2.5 2.3 1.8 1.7 1.3
18:0 3.2 3.1 3.3 3.8 4.2 4.2 4.2 4.1
22:0 1.1 1.7 1.6 1.6 1.6 1.7 1.5 1.5
Saturates 28.5 30.8 29.5 29.2 28.7 29.6 29.4 29.3
14:1 1.4 1.7 1.8 1.8 1.5 1.5 1.4 1.0
16:1 2.2 4.2 4.2 4.0 3.4 3.4 3.3 2.7
17:1 1.0 1.5 1.2 1.0 1.0 1.0 1.0 1.0
18:1 10.6 14.1 12.2 8.4 13.1 15.2 15.3 15.9
20:1 2.3 2.6 2.2 2.0 1.9 1.9 1.2 0.5
22:1 1.0 1.0 1.0 0.4 0.4 0.1 0.1 0.1
Monoenes 18.5 25.1 22.6 17.6 21.3 23.1 22.3 21.2
18:2 4.5 4.7 4.7 4.8 4.4 3.9 3.7 2.8
18:3 3.4 3.8 5.6 6.9 6.4 4.1 3.2 1.1
18:4 2.4 2.0 1.2 0.6 0.7 0.4 0.6 0.6
20:4 4.0 3.2 3.7 3.7 3.8 3.9 4.0 4.2
20:5 14.6 10.9 12.0 13.3 11.2 9.1 9.0 8.9
224 0.8 0.6 0.6 0.6 0.5 0.5 0.5 0.5
22:5 2.1 1.6 1.6 1.9 1.5 1.1 1.3 1.4
22:6 21.2 17.3 18.5 21.4 21,5 243 26.0 30.0
Polyenes 53.0 4.1 47.9 53.2 50.0 47.3 48.3 49.5

A ST FHikoll M= Table 87 o] 7&%A|n) 10%2h 20% @+ w5olo 2l MESES) EPA

2]

*
el IERME Sl Aol TE M IEDE
T2 ZHAA 8 737} Cpp. LR
o4 93.4%7 Cpp. clgiem EQAelAE Cyp
19 40.7%2 7% £%2. 2 e Cy ,.Cosr
n: sEIRE,

-
2 olgix,
]

O

C

5 1S

1t

S ho| EPASH DHAS|

ot DHAY #HatE Fig.20] Jebuglc. o)s} 7
°] EPAst DHAZl 5%& A9 447 siz ¢
T FEbife. 2 FfapfEel n-3 MEEREFIISEEm
°l && &#%so 2c(Sanderss} Naismith,
1980; Sanders %, 1981; Hartog &, 1987:
Bruckner %, 1984). °] n-3 MEERMFETM-C
B MEE R MHEDC) U B B,
Bl 87 e WA 9ot Karmali &
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'I;able 8. Fatty acid composition for glycolipids in mackerel

(area %)
Saturates Monoenes Polyenes
12:0 tr, 14:1 2.9 18:2 2.4
14:0 5.6 16:1 ND 18:3 tr,
15:0 2.0 17: 1 ND ég;: ;’é
16:0 29.1 18:1 40.8 20:5 1.8
17:0 ND 20:1 tr 994 tr.
18:0 ND 22:1 tr 22:5 1.0
22:0 ND 22:6 3.5
Total 46.7 Total 43.7 Total 8.6
tr, : trace
ND : not dtected B:EPA- 10% Salting
N: EPA- 20% Salting
W:EPA-10% Solﬂnq 16 [J:DHA- 10% 50""!9
B EPA- 20% Sullinq 15 | E: DHA- 20% Solﬂnq :-
[J:DHA- 10% Salting 14 -
— 13}  ®:DHA-20% Saiting 3
2 12} ] B g
et K -L‘ ; m ~ 12 g
s e IR IF (E 5 1 [ L ;
E OlE e g 9 / :
S 8p 1R H HIH L g g :
a 7} : B K i g : S -, ; 7
P e - 3 I B 7 i
o e & ; 3 a4 ¢ u ? ¥
N - & - T - 7 K
2 S5t ] 7 ] o 5 B 7he :
° i 1 o i :
« 2 5 g c 4 F 4 f .
a . K c 3 2 -
W 3 X ¥ 3 3 3 7
B g ; < ¥ 7 :
: EUE w2 Z E
' IR l z
i [ [ [ ; B -] : Bl
(o] 10 20 30 40 50 60 0 10 20 30 40 50 60

Storage period (days)
Fig.2 EPA and DHA composition of total lipids in
10% and 20% salted mackere! during storage
at 5°C.

1984) .

AH 10% 4+ EPAE 3.0~4.4%, DHAE
10.7~12.4%, &S 20%14 EPAE 3.1~4.0%, D
HAE 11~11.9%°lich, 10%} 20% g %o
o A+ iffEHE 2 EPAS DHAC #iRkitS Fig.
3o velvigich, M fEES E, MMR BEEE
o ET o M& ES ETE &8y 2 PRyl

Storage period (doys)
Fig.3 EPA and DHA composition of neutral lipids in
10% and 20% salted mackerel during storage
at 5°C.
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Fig. 4. EPA and DHA composition of phospholipids
in 0% and 20% salted mackerel during
storage at 5°C.
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