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Abstract

The extracts of dried squid{Sepiella maindroni) were prepared with water and 70% ethanc!
at boiling point, and the major nonvolatile organic acids in the extracts were investigated.
Eight kinds of nonvolatile organic acid were identified as lactic, oxalic, succinic, malic, citric,
pyroglutamic, malonic, and B-ketoglutaric acid. Total amount of nonvolatile organic acid in
the extracts prepared with water changed from 205.2m3% to 310.1M3 % with extraction time,
while the extracts prepared with 70% ethanol were 272.4M % ~ 347.6M4 % . The major compo-
nents were in the range of 61.7% ~70.9 % lactic acid, 16.4~22.6% pyroglutamic acid, 5.0~9.
9% succinic acid, 4.0~8.2% citric acid, and total amount of nonvolatile organic acids in the
extracts increased until 2 hour of extraction regardless of extraction solvent, and then decreased

slowly.
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Table 1. Chemical composition, volatile basic nitrogen(VBN), trimethylamine(TMA) and pH value of raw
materials
Raw Moisture  Protein Lipid Carbohydrates  Ash VBN T™MA q
materials (%) (%) (%) (%) (%) (mg%) (mg %) P
Fresh Squid 78.60 17.66 140 0.74 1.06 11.80 3.76 6.28
Dried Squid 19.50 67.74 450 2.16 6.20 3941 1920 £.90
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Table 2. K value of standard nonvolatile
organic acids

Organic acids K value

Fumaric acid 0.6543

Maleic acid 0.4542

Oxalic acid 0347

Succinic acid (4.3087 . " \ A min
Malonic acid 0.3012 5 0o s w0

Malic acid 0.2984 Fig. 1. Gas chromatograms of methyl esters
Citric acid 0.1872 zjii:«:?gard nonvolatile organic acid
Ketoglutaric acid 0.1430 1 Lactic acid, 2 ; Oxalic acid, 3 : Malonic acid, 41 5:
Lactic acid 0.0920 Fumaric acid, 6 | Succinic acid, 7 : Malic acid, 8 . Methyl
Pyroglutamic acid 0.0743 laurate. 9 : Matic acid, 10 ! & — ketogiutaric acid, 11: 8-

ketoglutaric acid, 12 : Citric acid, 13 ; Pyroglutamic acid.

Table 3. Contents of nonvolatile organic acids in the extracts of dried squid by water
extraction at 100T {mg/1008 . moisture free basis)

Extraction time(hrs)

Organic acids

1 2 3 4
Lactic acid 182.3 204.2 169.7 1364
(70.9) (65.9) (68.6) {66.5)

Oxalic acid trace - - =
Succinic acid 224 30.7 19.7 12.0
(8.7 (0.9 (8.0 (5.8)

Malic acid trace - - -
Citric acid 10.3 125 10.3 104
(4.0 (4.0 (4.2) (5.1
Pyroglutamic acid 42.3 62.7 475 46.4
(16.4) {20.2) (192 (228)

Malonic acid trace -~ - -

B-Ketoglutaric acid trace - - -
Total 257.3 310.1 2472 205.2
(100.0) (100.0) {100.0) {100.0)

Values in parentheses represent the percentage of total organic acid contents.
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Yable 4. Contents of nonvolatite organic acids in the extracts of dried squid by 70% ethanol at boiling

point

(mg/1008 . moisture free basis)

Extraction time(hrs)

Organic acids

1 2 3 4
Lactic acid 194.7 2304 176.4 175.0
(65.5) (66.3) (81.7) (64.2)
Oxalic acid trace - — -
Succinic acid 248 314 203 13.7
(83) (9.0) (7.1 (5.0)
Malic acid 54 5.9 53 32
(1.8) a.n (1.9) (1.2)
Citric acid 185 22.7 23.7 213
(6.2) (6.5) (82) (7.9
Pyroglutamic acid 54.0 57.2 60.3 59.2
(18.2) (16.5) (21.1) (217
Malonic acid trace - - -
B-Ketoglutaric acid trace - - -
Total 2974 3476 286.0 2724
(100.0) (100.0) (100.0) (100

Values in parentheses represent the percentage of total organic acid contents,
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