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Changes in chemical composition and free amino acid of "Yamaduke" pickled pink
salmon during processing

Kohji EBITANI*!, Masanao NARITA*?, Hiroyuki KODAMA*3, Masaki AKINO*?,
Tadaaki TAKEDA*? and Takuma IMAMURA*?

"Yamaduke" pickled pink salmon (Onchorhynchus gorbuscha) were analyzed to find how difference in
their lipid content before pickling and pickling salt affected salt permeation and ripening. Before
the analyses, pink salmon from the Sea of Okhotsk had been surveyed to find their characteristics
as a raw material.

When pink salmon with a high lipid content or "funsaien" is used, "Yamaduke" pickled salmon
tended to come out low in salt content. The salting increased free amino acid content to 1.2-1.5
times higher than that of the non-salted pink salmon, but differences in free amino acid content
due to different raw materials or different salts were not pronounced. During the air drying, free
amino acid content increased with the number of drying days, reaching 1.6 times as high as the
level of the raw material on day seven and 1.8 times on day 14. With respect to amino acid
composition, taurine and histidine levels decreased after the salting but levels of other amino
acids, lysine and arginine in particular, markedly increased. The air-drying increased levels of all
amino acids except taurine and hydroxyproline. The air-drying also increased the level of glutamic
acid, an umami component, to as high as 1.4 times the level right after the desalting, although
glutamic acid content increased only slightly during the salting.
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Seasonal changes of body weight, fork length and chemical composition of pink salmon

Protein{%) Lipid(%) Ash(%)

Table 1
Fishing Date  Sex Body weight(kg Fork length(cm) Moisture(%)
Aug.,2,2005 Male 2.8 +0.5 59 #3
Female 1.9 0.2 53 +3
Aug.,23,2005 Male 23 0.6 55 £5
Female 1.8 0.2 50 £2
Sep.,13,2005 Male 26 0.5 59 3
Female 1.6 0.2 50 #1

70.8 0.9 21.2 #0.6 6.4 1.2 2.3 x0.2
71.1 x0.6 217 04 55 0.8 1.8 +0.3

73.3 £0.7 208 0.7 42 £1.0 17 0.2
720 1.0 214 204 52 11 2.0 0.5
73.8 0.3 22.0 x0.5 28 05 19 x05
756 *1.2 211 %13 20 04 1.6 0.1

Mean = standard deviation

Table 2 The data of body weight, fork length and chemical composition of pink salmon used as

raw material

Fishing Date  Body weight(kg) Fork length{cm) Moisture{%)

Protein(%)

Lipid(%) Ash(%) Free Amino Acid (mg/100g)*1

Aug.,10,2005 2.6 04
Aug.,29,2005 2.3 0.3
Aug.,18,2006 2.3 0.1

56 +3 723 1.0 211 1.0 52 #1.0 1.6 #0.3 975 2113 (267 +25)°
55 +3 755 1.7 205 0.9 2.6 +0.8 1.4 #0.1 1080 #14 (272 £3)?
55 +1 72.6 0.8 217 05 4.2 0.7 1.8 #0.2 1147 45 (302 +26)2

*1 Calculated on the basis of the meat constituents except for moisture and added salt

#2 Numbers in parenthesis indicates on a wet weigth basis

Mean=standard deviation
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Table 3 Contents of moisture,salt and free amino acid in dorsal muscle with different dry salting process

Expreriment Material Salt  Moisture(%) Salt(%) Free Amino Acid (mg/100g)"
Dry Salting_1 Aug.,10,200£ Funsaien 65.9 0.2 144 x2.6 1408 +157
(4.9 +0.9)? (410 +39)2
Dry Salting_2 Aug.,29,200£f Funsaien 65.5 +1.9 19.1 x3.0 1582 +57
(6.6 £1.4)? (441 +£20)32
Dry Salting_3 Aug.29,2005 Namien 65.1 1.0 216 +£3.3 1740 x204

(7.6 +1.3)7 (452 +14)2

Mean £ standard deviation

*1 Calculated on the basis of the meat constituents except for moisture and added salt
*2 Numbers in parenthesis indicates on a wet weigth basis
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Fig. 1 Changes in moisture contents of dorsal, tail
and abdominal muscle of " yamaduke”
pickled pink salmon during processing
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Fig. 2 Changes in salts contents of dorsal, tail and
abdominal muscle of ”yamaduke” pickled
pink salmon during processing
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Fig. 3 Changes in VB-N of dorsal muscle of "yamaduke”
pickled pink salmon during processing
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Table 4 Changes in free amino acid compositions of dorsal muscle of
"yamaduke” pickled pink salmon during processing

(mg/1002)*"
Amino Acid Raw Salted Desalted  Airdried-3days Airdried-7days Airdried-14days

Tau 236 +17 210 9 206 17 209 11 193 18 205 19
Asp 41 %9 67 +23 73 18 80 17 81 z11 87 %20
Thr 41 6 65 19 74 16 83 11 87 +4 97 7
Ser 45 =7 66 £12 88 18 93 %14 98 +11 83 +24
Glu 129 21 132 £27 169 £32 169 +24 189 +14 236 34
Gly 80 £7 86 =13 93 15 93 11 100 #5 115 24
Ala 161 %5 186 +13 197 23 207 15 221 7 228 22
Val 36 3 58 5 73 10 84 8 82 +2 90 8
Cys 1 1 2 1 3 £3 6 %2 7 £2 10 +4
Met 13 % 24 1 34 5 43 2 38 £3 41 +4
lle 16 %1 28 #1 37 6 44 #4 39 2 43 5
Leu 26 x4 48 4 60 %10 75 £7 66 +4 71 %6
Tyr 28 z2 46 *2 59 17 67 15 67 +4 71 %7
Phe 17 %3 29 5 34 £5 43 5 35 *2 38 +3
Lys 68 15 139 £32 191 +17 215 %6 240 52 249 +30
His 155 £54 142 59 121 8 149 30 143 £34 161 48
Arg 24 16 61 %15 84 16 97 4 108 %17 115 16
Hypro 4 2 5 1 5 4 3 3 3 #1 3 3
Pro 15 +1 21 9 34 +5 39 6 42 +1 49 +4
total 1137 50 1415 123 1635 #144 1800 117 1838 49 1992 145

Mean -t standard deviation
*1 Calculated on the basis of the meat constituents except for moisture and added salt
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pickled pink salmon and commercially
available salt cured products of salmon
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