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Thg Composition of Lipid. Fatty Acid and
Amino Acid of Round Herring (Etrumeus terres ) .

Tsai-Fa Chen, Chiu—Yen Lo and Meei-Lian Jih

The presence of lipids contents and their seasonal variation, the fatty acids composition, the
amino acids and free amino acids of round herring (Etrumeus terres) were analyzed. Results
are as follows: ' ' ' ’

1. The lipid contents m the muscle were low throughout the ‘ycar, making the round herring a
low-fat fish. The lipids were mostly deposited - in the tissues of the skin and the viscera.
From May to July, the lipids were very low, but " increased to a higher level after August.
It gradually in November due to the cool temperature and a lack of feeds. Then lipid
content decreased to ‘Jeast levels in the spawning season, from January to March.

2. "I'he amounts of polyunsaturated fatty acids were very high in the total lipid'deposits of round
- herring, especially riched in EPA and DHA. The degree of polyunsaturated fatty acid content
in the dorsal muscle was higher than in any other tissue.

3. Both dorsal and dark muscle protein were abundant in Asp, Glu, Ala, His, Leu, Lys, and -
Arg. The amounts of His aad Lys in dorsal muscle were higher than that of the dark muscle,
although the amounts of Gly, Leu and Phe in the same area were low. '

4. There were large amounts of Tau, Ala, Glu and His in the free amino acids content of dorsal
and dark muscle. The amount of His and Lys in the dorsal muscle were hlghcr than that of
dark muscle, while the contents of Tau and Ala in dark muscle were ‘higher than that of the
dorsal muscle. '
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Table 1. Approximate compositioné of round herring and sardine.

Compositions (%)

Species Moisture Crude ~ Crude. Ash " Remarks
' ' protein lipid
Round herring 74.10 20.4 1.41 1.61 Total length:
: 18.4 cm Body
weight: 51.9¢g
Sardine 68.69 20.2 7.11 1.57 Total length:

20.2 cm Body
weight:81.0 g

*2 [HERA - ALZRAKEEFEMESML

Table 2 Seasonal variation of lipids in the miuscle, skin and viscera

of round herring.

Number Mean Mean Lipid contenf (%)
Date of total length body weight
Samples (cm) (g) Muscle Skin Viscera
1987
May 27 60 14.8 26.08 1.42 4.0  6.27
June 2 59 16.4 36.52 .11 627  7.32
23 72 10.6 10.39 ©1.05 221 282
July 5 60 16.7 40.25 1.04 311  3.07
21 59 17.8 48.44 1.18  7.17  8.92
Aug. 12 60 17.9 52.96 2.02 12.25  11.34
29 60 18.4 56.15 1.83 8.67 13.88
Sep. 5 60 18.7 58.10 2.62 -15.74  17.02
15 61 207 82.33 3.12 22.11  25.26
Oct. 9 59 - 18.1 49.65 1.68 10.17  20.59
17 55 17.8 47.68 1.99 8.24 16.20
Nov. 6 30 19.1 58.12 2.41 11.29  17.60
20 38 18.3 50.73 2.14  9.50 16.68
1988 . ° .
Jan.  29* 51 23.9 118.14 0.70 6.08  2.75
Feb. 27% 50 2.4 95.59 0.89 3.61 2.7

*Spawning season
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Fig. 1 ‘Seasonal variation of lipid contents in the muscle, skin and
: viscera of round herring.
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‘Table 3 Fatty acid composition of total lipid in different parts of

round herring.

Fatty acids Dorsal muscle Belly muscle Dark muscle Viscera

14.: 0 2.8 3.9 2.5 4.5
15: 0 tr* 0.7 0.6 ot
16 : 0 18.1 19.7 ' 19.2 17.9
17:0 1.7 21 21 25
18: 0 6.2 7.2 71 6.5
20: 0 1.0 0z 0.3 0.5
22: 0 0.4 _ 0.2 . 0.3 0.5
24:0 1.3 1.6 2.0 2.0
16 : 1 10.3 12.7 13.4 . 14.9
18 : 1 10.9 12.0 12.7 15.9
" 20:1 1.2 0.7 09 - 0.5
22 : 1 0.9 0.7 0.8 0.5
18 : 2 6.6 4.5 5.5 6.5
18 : 3 6.7 11 1.1 2.5
20 : 2 0.3 0.2 0.4 tr
1 20: 3 tr 0.1 0.1 tr
20: 4 2.2 . 1.8 1.7 tr
20 : 5 10.5 12.0 116 11.9
22:6 18.8 18.2 177 13.4
Saturates 31.5 356 34.1 34.4
Monoenes . 23.3 26.1 27.8 ‘ 31.8
Polyenes 45.1 37.9 38.1 34.3

Lipid content% 1.05 1.26 3.9 20.6

* tr : trace
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Table 4 The percentage of different ‘pans of round herring.

CBARZELHSRAE  FUEHEZAEMERREE » UK
REREXMIFNAZEE o Iﬁﬂ%%ﬁéﬁﬁ%@%ﬁﬁﬁtﬂ%S ' ERES B RIIAEH (Asp) ~
BEH (Glu) R (Ala )  B&& (Leu ) s 8% (His) ~ &% (Lys ) RISER
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Dark muscle

Number of 'Mean total  Mean body  Edible part Viscera
Samples ~ ilength (¢cm)  weight (g) (%) (%) (%)
18.43 51.71 74.40 9.60 7.90

.57

#5 HEETARODAAERHEZEZRAK

Table 5 Amino acid compositibn of dorsal and dark

muscle of round heiring (g/100g protein).

Amino acids

Dorsal muscle

Dark muscle

-Aspartic acid

Threonine

Serine

Glutamic acid

Proline
Glycine
Alanine
Cysteine
Valine
Methionine
Isoleucine
Leucine
"Tyrosine
Phenylalanine
Histidine |
Lysine

Arginine

9.46

. 4.04

3.39

"14.45

3.01
3.66
5.39
5.20
2.89
4.54

- 8.00

3.59
4.12
4.69
9.33
6.16

8.80
4:16
3.45
13,15
3.13
4.16
5.52
5.08
2.92
4.57
8.33
3.60
4.54
3.21
8.25
6.16
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Table 6 Free amino acid composition of the dorsal and
the dark  muscle of round herring.

Free amino acids

Free Amino Acid composition
(mg/100g muscle)

- Dorsal muscle

Dark muscle

- : no detected

Phosphoserine 0.3 0.5
Taurine 35.2 44.9
Aspartic acid - 1.1 1.1
Hydroxyproline s -
Aspar’ag-iner - -
~ Threonine 2.2 1.5
~ Serine 2.6 1.9
V Gluta‘r'nibc .acid 6.5 7.8
Glycine 2.8 2.7
Proline 0.6 1.1
Alanine 23.2 27.1
Valine 2.7 2.5
Cysteine - -
. Cystathionine - -
Methionine S 2.1 L5 -
~ Isoleucine 1.5 1l_4
Leucine 2.5 2.8
Tyrosine 1.6 -
Phenylalanine 1.2 1.4
Glutamine 12.2 12.0
od~-Amino butyric acid 0.7 0.5
Hydroxylysine - -
"~ _y-Amino butyric acid - 0.8
Ornithine 2.2 0.8
Ethanolamine - -
- Lysine 6.4 4.2
Histidine 199.2 - 79.5
Anserine - -
Carnosine - -
Arginine 1.1 +
~ Urea 8.8 10.8
" Ammonia 6.8 4.7
Sarcosine 0.3  ~ A
+ ¢ trace
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