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Flavor Compounds of Dried Shellfishes

2. Changes of Reducing Sugars, Organic Acids and Fatty Acids
Composition in Shellfishes during Drying Process
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The levels of reducing sugars, organic acids and fatty acids, known as precursors of major flavors induced
from dried sellfish, were analyzed to investigate their behaviors during drying process. Free reducing sugar
contents were markedly decreased in all samples by boiling. Its content in Blue mussel and Short-necked calm
samples significantly decreased after drying process. Among the eight different organic acids from blue mussel,
Short-necked calm and Pacific oyster samples, succinic acid in blue mussel and short-necked calm samples was
measured with 74.9% and 67.4%, respectively. In the sample of Pacific oyster, succinic acid content was found
to be 38.4%, but pyroglutamic acid content was the highest level with 41.6%. Contents of organic acids with
exception succinic acid were significantly reduced in all three samples of sun-dried or hot-air dried. The content
of succinic acid in the samples of sun-dried and hot-air dried pacific oyster reduced to 53.0% and 44.2%,
respectively, but relatively small decrease (29.0% and 10.0%) was observed in sun-dried and hot-air dried
short-necked calm samples, respectively. Content of polar lipid with the major fatty acids profile of C16:0, C16:
1, C20:5 and C22:6 was consisted of 59.1%, 66.7% and 42.4%, respectively, in blue mussel, short-necked calm
and pacific oyster samples and the content of polyene fatty acids was appeared to be 40.5%, 48.6% and 48.9
%, respectively. Relatively high peroxide value in all boiled-dried products samples was found to be 41.64~86.
80 meq/kg sample. Carbonyl value in boiled-dried products samples was found to be 15.55~27.99 meq/kg, but
its value in broiled products samples was significantly high level of 127.6~136.5 meq/kg.
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Table 1. Contents of total sugar and free reducing sugar during drying process of sellfishes

(g/100 g solid)

Raw! Boiled? Broiled® Hot-air dried*

Blue mussel

Total sugar 19.05 17.16 1043 9.55

Reducing sugar 9.55 132 027 0.32
Short-necked clam

Total sugar 20.07 17.60 587 491

Reducing sugar 420 0.82 0.02 0.07
Pacific oyster

Total sugar 26.63 18.71 1.26 19.92

Reducing sugar 13.95 1.05 0.92 1.26

! Commerc1a|ly alive or fresh shellfish. z Steamed at 100C for 20 min.

3 Broiled in dry oven at 150C for 30 min.

4 Hot-air dried in convection oven at 50C for 5~10 hrs.
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Table 2. Contents of nonvolatile organic acids in the dried shellfishes

- 239 -

°]%35 - 3%

A

(mg/100 g solid)

Blue mussel

Short-necked clam Pacific oyster

L 2 - . ;
Omic il goy Sl HASP g S Hoar g gw o
Lactic 149 6.8 10.0 172 9.5 93 35.0 95 117
Oxalic 215 108 78 413 6.2 99 314 193 172
Fumaric tr tr tr 138 21 22 tr tr tr
Succinic 3150 2479 2785 4234 396.8 4935 2349 182.3 2522
Maleic 29 93 104 134 126 125 9.0 26 - 36
Malic 42.1 158 139 80.2 185 26.7 279 128 90
Ketoglutaric 43 27 18 tr tr ir tr tr tr
Citric 8.6 23 22 334 103 88 184 98 73
Pyroglutamic 11.2 45 40 5.1 26 20 2544 57.2 399
Total acid 4205 300.1 3286 6278 4586 564.9 6110 2935 3409

'3 Refer to table 1, * Sun-dried at 20 + 5C for 20 hrs.
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Table 3. Fatty acid profiles of processed blue mussel (Area %)
Total lipids Non-polor lipids Polar lipids

Raw’  Boiled®> Broiled® Raw Boiled  Broiled Raw Boiled  Broiled
14:0 8.08 8.00 8.16 853 742 7.55 2.58 417 185
16:0 1949 20.92 2422 20.16 18.89 19.05 18.50 21.55 24.06
18:0 377 438 496 3.69 335 418 9.83 5.72 8.01
20:0 0.12 0.13 0.38 0.18 0.14 0.16 tr 0.23 0.10
22:0 tr tr tr 0.04 tr 0.05 - - -
14:1 - 013 0.14 tr 0.11 0.13 0.11 tr 0.04 0.01
16:1 21.65 2194 20.23 21.95 2243 2193 551 757 4.50
18 : 1(n-7) 0.33 035 - 036 0.31 0.35 031 0.39 0.39 0.09
18 1(n9) 459 498 4.78 5.00 496 521 5.64 451 3.98
201 134 2.85 3.06 2.19 245 1.60 348 292 3.72
18:2 157 132 130 1.97 1.57 1.70 110 1.53 1.02
18:3 145 117 0.87 154 129 1.32 0.96 147 0.71
20:2 042 0.72 025 0.62 0.38 0.56 0.66 0.30 1.04
204 1.28 1.09 151 0.97 1.01 112 388 2.68 3.60
20°5 26.14 2318 2181 24.89 27.39 2558 27.26 26.12 23.78
223 0.10 0.13 tr 0.09 0.10 0.14 - 0.21 1.82
224 0.88 0.78 tr 0.04 0.09 0.08 - - 047
22°5 1.09 1.00 1.01 091 0.16 1.04 224 1.65 243
226 7.58 6.86 7.11 6.81 795 8.33 1797 18.95 18.79
saturates 31.46 3343 3771 32.60 29.80 30.99 3091 3167 34.02
monoenes 28.04 30.26 2843 29.56 30.32 29.16 15.02 1543 12.30
Polyenes 4051 36.25 33.86 37.34 3994 39.87 54.07 52.91 53.66
P/S 1.29 1.08 0.90 1.16 1.34 1.29 175 1.67 1.58

123 Refer to table 1
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Table 4. Fatty acid profiles of processed short-necked clam (Area %)
Total lipids Non-polor lipids Polar lipids

Raw’  Boiled> Broiled® Raw Boiled  Broiled Raw Boiled  Broiled
14:0 243 267 2.60 376 466 446 159 1.88 191
16:0 28.20 3291 33.08 25.88 2623 2326 22.95 27.83 30.10
18:0 6.94 7.89 8.00 6.64 447 5.84 8.04 11.18 5.77
20:0 0.25 0.32 0.31 0.36 041 0.37 0.19 tr 024
22:0 - - - 0.06 0.07 0.07 - - -
14:1 tr tr tr 0.11 0.01 0.02 0.01 Cotr 0.03
161 5.30 524 431 6.88 9.84 8.60 390 -2.96 351
18 : 1(n-7) 0.15 0.16 0.34 0.34 0.37 0.30 0.02 0.17 0.13
18 1(n9) 6.15 492 500 9.32 1054 9.09 2.08 383 3.80
20:1 197 2.30 148 121 1.30 364 2.4 261 398
18:.2 0.80 0.64 101 1.20 1.60 1.26 0.83 047 0.71
18:3 114 0.94 1.09 1.86 2.15 2.05 1.09 046 127
20:2 158 138 115 235 159 2.57 197 139 2.80
204 228 220 263 170 1.02 1.90 T 286 320 237
20:5 16.90 14.56 1491 18.83 20.78 2143 16.23 12.85 1307
22:3 0.61 0.59 0.79 0.38 0.15 029 0.88 111 0.80
224 0.68 0.71 163 042 0.25 0.29 117 0.89 0.69
22:5 202 1.88 2.02 140 0.90 142 3.16 244 261
22.6 2259 2091 19.60 17.32 13.65 13.14 30.59 26.72 26.00
saturates 37.82 43.79 4399 36.70 35.84 34.00 32.77 40.89 38.02
monoenes 1357 12.62 1113 17.86 22.06 21.65 845 9.57 1145
Polyenes 48.60 4381 4483 45.46 42.09 44.35 58.78 4953 50.32
P/S 1.29 1.00 1.02 1.24 117 1.30 1.79 121 132

.23 Refer to table 1
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Table 5. Fatty acid profiles of processed pacific oyster (Area %)
Total lipids Non-polor lipids Polar lipids
Raw’ Boiled®?  Broiled® Raw Boiled  Broiled Raw Boiled.  Broiled
14:0 6.54 6.56 7.28 713 7.26 7.30 5.06 392 592
16: 0 28.65 2848 30.99 24.12 25.64 2459 25.96 22.54 2595
18:0 4.28 4.18 4.96 331 350 394 6.37 6.90 6.76
20:0 0.27 0.28 0.34 0.16 0.19 021 0.33 045 0.37
22:0 0.27 - - tr 0.14 0.15 - - -
141 - - - tr tr 0.01 0.02 tr tr
16:1 2.68 2.66 385 5.03 3.01 5.64 149 1.88 2.67
18 : 1(n-7) 135 1.33 1.07 1.32 140 148 0.84 0.66 0.82
18: 1(n9) 5.34 5.02 4,60 6.18 462 480 5.05 526 4.80
20:1 187 1.74 1.99 0.94 0.94 0.94 4.68 2.59 277
18:2 2.74 2.36 240 3.12 2.90 2.99 2.06 1.74 199
18:3 178 1.56 1.65 2.21 211 2.09 135 156 1.62
202 0.33 0.27 031 0.29 043 0.40 043 051 1.13
20:4 134 1.66 1.28 0.97 1.04 1.09 2.15 258 1.69
20:5 19.24 19.35 19.15 21.01 2141 21.18 18.27 19.50 19.03
22:3 0.12 - - 0.04 0.05 0.07 0.16 0.24 0.22
224 0.22 0.17 - 0.11 0.10 0.07 0.19 0.25 tr
22:5 0.70 0.81 0.58 0.61 0.66 0.99 1.07 122 0.84
22.6 22.30 22.67 19.56 23.33 24.55 21.77 24.51 28.20 2342
saturates 40.01 39.50 43.57 A4.72 36.73 36.19 37.72 3381 39.00
monoenes 11.24 10.75 1151 1347 9.97 12.87 12.08 10.39 11.06
Polyenes 48.77 49.75 4493 51.69 53.25 50.65 50.19 55.80 49.94
P/S 1.22 1.26 1.03 1.49 145 1.40 1.33 1.65 1.28
123 Refer to table 1
Table 6. Peroxide and carbonyl values of processed shellfishes (meq/Kg)
Dried
Raw! Boiled? Broiled®
aw ore rote Sun* Hot-air®
Blue mussel
POV 15.7 189 33.7 41.64 4524
cov 9.8 11.8 132.8 22.79 27.99
Short-necked clam
POV 43 7.7 14.1 66.97 4142
cov 8.7 79 1365 15,55 19.11
Pacific oyster
POV 17.3 15.2 104.4 81.87 86.80
COV 15.7 15.1 127.6 18.84 21.67

235 Refer to table 1, * Refer to table 2
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