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Abstract

In order to develop low salt fermented hen clam sauce with high stability, the effects of citric
acid pretreatment and fermentation temperature were examined. The VBN contents of surf clam sauce
treated with citric acid (SCA) were lower than those of control and the same sauces added alcohol
at two temperature conditions (5C and room temperature) during fermentation. The maximum NH,-
N contents of control and SCA during fermentation at 5C were 501.3 and 618.4~691.6 mg/100g,
respectively, and the pH of those showed 5.61~6.24 and 2.43~3.21. The total creatine contents of
control and SCA, respectively, were 36.8~27.6 mg/100g ranges. As the time of treatment with citric
acid was longer, the degradation of ATP, ADP and AMP in the SCA was faster. In the control, the
Ala content was 19.6~23.02% and was highest level among all free amino acids. As fermenting term
was longer, among the free amino acids, Ala and Gly were large amounts in control and SCA, respecti-
vely, and Gly was slowly increased in SCA during fermentation. As the results of organoleptic test,
the tastes of SCA showed good score than control.
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Fig. 1. Changes of VBN content in surf clam sauce
during fermenting period at room temperature
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Fig. 2. Changes of VBN content in surf clam sauce
treated with citric acid during fermenting period at
room temperature

(*dipping time in 10% citric acid solution mixed with
6% NaCl)
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Fig. 3. Changes of VBN content in surf clam sauce
treated with citric acid during fermenting period at 5
°C

(dipping time in 10% citric acid solution mixed with
6% NaCl)
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Fig. 4. Changes of NH,-N content in surf clam sauce
treated with citric acid during fermenting period at §
°C

(Legends are the same as shown in Fig. 3)
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Fig. 5. Changes of pH in surf clam sauce treated with
citric acid during fermenting at 5°C
(Legends are the same as shown in Fig. 3)
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Table 2. Changes of total creatine content (mg/100g)
in surf clam sauce during fermenting period at 5°C"

Citric acid
treating time
(hr)

Fermenting Time (day)
7 4 28 42 57 70 91
1 335 309 346 332 321 275 323

3 331 324 332 289 282 282 288
6 342 344 330 301 280 297 274
10 348 326 318 297 279 292 293
15 350 343 347 270 276 321 291

control 368 300 349 303 346 295 287

"Treatment conditions were the same as shown in Table 1.

Table 1. Changes of nucleic acid and their related compounds contents in surf clam sauce (SCA)" during fermenting

period at 5°C

6 hr' 10 hr* 15 hr?

fermemmgtlme termentmggtlme fermenting time fermentm time fermenting time

Nucleic acid Control* 1 hr?
related fermenting time

compound (day day
mg/l()()g 0 7 28 91 7 28 91 7

ATP 1\)5.7 - - - g
ADP 108.9 165.1 181.0 - 95.4 - 043
AMP 1240 994 59.5
[nosine 684 1349 58.2

Hx 123.7 204 124.6 162.9 142.7 93.5 70.7

(day (day

91 7 28 91 7 28 91 7 28 91

24252123 749 1084 955 — -~ : - - = - - - =
1632 55.7 554 480 100.8 480 88 — — 604 — — — — -
52.6 134.3 52,6 88.6 1259 64.6 88.9 123.9 699.8 105.7

97.2 49.1

Fadded 6% Nacl, “'added 20% NaCl.

“treating time with 10% citric acid
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Table 3. Changes of free amino acids content in surf clam sauce during fermenting period at 5°C"
Fermenting Time (day)
Amino
7 28 42 91

acids

(mg/100g) C 12 32 & 152 C 12 32 62 152 C 12 32 6 15% C 1? 32 62 152
Ala 151.9 835 106.0 1125 1459 164.6 1706 976 1492 1114 1843 1689 1435 150.2 153.3 2095 149.7 161.6 101.0 152.8
Val 215 100 122 499 123 364 789 241 748 282 571 607 641 887 663 925 781 843 289 1372
leu 221 197 113 365 139 287 719 144 548 1341 392 275 487 691 1349 558 696 751 568 1004
ILe 386 85 344 789 471 395 1332 330 1184 497 573 1283 1122 140.6 598 857 1309 1413 975 1009
Pro 458 127 105 231 193 674 291 170 347 95 877 423 329 423 134 1106 872 942 562 938
Phe 78 93 43 238 231 168 405 246 357 119 176 341 237 264 822 203 263 284 425 439
Met 25 79 97 241 70 107 376 138 362 315 124 145 122 184 121 47 154 166 186 199
Gly 147.3 523 99.0 87.1 147.8 137.8 1152 1134 130.6 148.6 154.2 1264 131.8 1425 1286 910 1164 1257 30.6 1282
Ser 428 226 31.0 960 313 367 888 877 1455 79.0 588 976 66.1 120.7 113.7 1408 1384 1494 1784 1922
Thr 146 39 162 372 93 240 405 225 558 231 375 587 392 876 454 610 629 679 984 985
Cys 279 22 175 516 - 127 948 48 777 — 89 622 615 879 ~ 516 747 80.7 1234 -
Tyr 97 101 154 78 150 151 323 344 118 233 204 286 124 08 - - - 354 318
Asp 107 238 323 210 286 198 302 147 315 57.7 499 558 431 572 480 248 295 319 503 406
Glu 505 608 619 380 631 387 829 1128 570 1156 599 988 1352 924 1196 580 71.0 76.6 1198 1014
Lys 145 119 182 127 153 186 584 532 191 583 243 387 560 273 585 482 496 536 12 784
Arg 41.8 295 — 688 443 372 695 855 1032 813 224 782 812 872 625 138 406 438 562 585
His - - - 0.6 - — 261 151 09 — - 14 28 - - - - - -
Total 6599 3687 4799 7696 6233 704.7 12005 7686 11367 9632 8919 1122.7 1088.1 12509 1099.1 10683 1140.3 1231.1 10952 13785

DTreatment conditions were the same as shown in Table 1.

Btreating time(hr) with citric acid

Table 4. Multiple comparison test scores of sensory
evaluation for salty and sour taste in surf clam fermen-
ted sauce”

Samples for salty taste Samples for sour taste

Judges
lhr 3hr 6hr 10hr 15hr 1hr 3hr 6hr 10hr 15hr

1 7 5 7 5 7 7 9 7 9 9

2 5 5 7 5 7 1 3 3 3 5

3 9 7 9 9 9 3 5 7 5 7

4 9 5 7 7 5 7 3 3 3 3

5 3 3 3 5 3 7 7 5 5 5

6 5 5 5 5 5 5 3 3 3 7

7 7 3 5 3 7 5 1 1 1 3

8 11 3 1 3 3 3 3 9 9

9 7 3 3 3 7 1 5 1 5 7

10 7 5 3 3 7 3 7 7 7 3
Totalscore 60 42 52 46 60 42 46 40 50 58

4.18% 1.34%

UTreatment conditions were the same as shown in Table 1.
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Table 5. Ranking test score of sensory evaluation for
overall acceptance in surf clam fermented sauce”

Samples
3hr 6hr 10hr

Judges

control  1hr 15 hr
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YTreatment conditions were the same as shown in Table 1.
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