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Chemical composition of saba-narezushi (fermented
mackerel with rice) and taste preferences

Kaori Mukai KUBO, Mayuko TATEISHI, Kei SAKAI Masako HORIKOSHI

Abstract

The chemical composition of saba-narezushi (fermented mackerel with rice), a special food product of
Kutsuki in Shiga, was analyzed. Calcium and iron content was very high in saba-narezushi. The fatty acid
composition changed very little over the manufacturing process, and there was little lipid oxidation even though
the fermentation process was very long, lasting six months or more. After storage in a freezer (-20°C) for
several months, the fatty acid composition remained at approximately the same values as that in raw fish,
showing that the lipid oxidation process is very slow. A taste preference test administered to a panel revealed
that individuals who have experience eating narezushi evaluated it to be more delicious than those with no

experience eating narezushi.
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Table 1. Weight of saba-narezushi

Weight (g)
Sample "’ Whole Edible part of
saba-narezushi fish  saba-narezushi fish
A 440-710 350-610
B 330-340 270-280
C 450-680 390-580

1) Samples A, B and C were obtained from producers
A, B and C, respectively.
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Table 2. Chemical composition of the edible part of saba-narezushi fish

Sample A Sample B Sample C
Not stored” Stored” Not stored"” Stored” Not stored” Stored”
Moisture (%) 588 = 087 601 = 07 62.1 = 04 629 = 04 614 = 05 602 = 14
Ash (%) 53 =02 53 0.1 50 =00 50 £ 0.1 7503 75 £ 06
Calcium (mg%) 200 = 8 200 = 3 137 £ 2 133 £ 2 237 £ 4 254 =3
Phosphorus (mg%) 450 = 80 450 = 10 390 = 20 380 = 10 470 = 30 430 = 10
Iron (mg%) 75 %02 78 £02 72 =02 74 =01 116 =12 115+ 10
Salt (%) 41 =03 43 =02 36 =01 37 00 60 =02 6.0 = 04
pH 46 46 44 45 4.3 47
Lipid (%) 81 =09 83 12 86 =12 88 £ 0.3 129 =02 120 = 04

1) Samples were tested immediately after purchase.

2) Samples were tested after storage in the freezer ( — 20C ) for 4 months.

3) Values are means * standard deviation (n > 3).
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Table 3. Fatty acid composition of the edible part of saba-narezushi fish

Saba-narezushi

Slightly
Not ‘ Raw 3 salted
stored” Stored” mackerel mackerel”
w/w%
Myristic acid 14:0 30 2.3 40 4.7
Palmitic acid 16:0 25.2 23.7 185 179
Palmitoleic acid 16:1 3.6 2.3 51 53
Heptadecanoic acid 17:0 - - 13 1.1
Heptadecenoic acid 17:1 - - 0.7 09
Stearic acid 18:0 8.7 86 49 42
Oleic acid 18:1 26.0 258 26.5 236
Linoleic acid 18:2 83 9.0 14 12
a -linolenic acid 18:3 - 0.8 10
Arachidic acid 20:0 - 0.2 0.2
Icosenoic acid 20:1 2.3 2.1 39 5.7
Icosatetraenoic acid 20:4 n-3 - - 0.7 0.8
Arachidonic acid 20:4 n-6 - 25 14 11
Icosapentaenoic acid 20:5n-3 75 6.2 9.0 9.1
Docosenoic acid 22:1 - 16 27 43
Docosapentaenoic acid 22:5n-3 - 19 18
Docosahexaenoic acid 22:6 n-3 14.6 15.1 132 127

1) Samples were tested immediately after purchase.

2) Samples were tested after storage in the freezer (—20T) for 4 months.

3) Reference 19.
4) Less than 1% or not detected.
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Table 4. Oxidative stability of lipids in the edible
part of saba-narezushi fish during storage

at -20°C
Stor?ge POV 5 TBARS
period (meq/kg) Cov~ value
(months) carke (mmol/kg)
0 33+ 270 225+ 117 10 =03
1 28 £ 10 229 £ 49 09 =02
3 13+ 04 270 £ 10 1.7 04
4 18 =04 339 £ 13 12 +03

1) Peroxide value
2) Carbonyl value
3) Values are means * standard deviation (n = 3).
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Table 5. Taste scores of saba-narezushi

Mean Maximum Minimum

Mode
value value value .
(points)  (points)  (points) (points)

Smell -07 2 -2 -1
Fishiness -09 2 -2 -1
Saltiness —-11 1 -2 -1
Sourness —-12 1 -2 -1
Deliciousness  —0.7 2 -2 -2
Texture —04 2 -2 0

Overall ~08 9 —9 9
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Figure 1. Taste preference scores for saba-narezushi and experience of eating narezushi.

M : Has experience eating narezushi
[]: Has no experience eating narezushi

* p<0.05
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