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Biochemical and Microbiological Changes of
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The biochemical and microbiological changes of the hard clam shikhae were studied during fermentation
at 4-18°C for 45 days. For preparation of the shikhae, the shucked hard clams were blanched into 2%
saline solution and were soaked in seasoning solution before mixing with salt, cooked grain and spices.
During fermentation, the initial pH steadily decreased from 5.0 to 4.6, but NH»-N and VBN concentrations
increased to 127 mg/100 g and 27.0 mg/100 g, respectively. Alanine, taurine, glutamic acid, and aspartic
acid concentrations increased, but arginine concentration decreased by fermentation. The major organic
acids of the fermented shikhae were lactic acid, succinic acid and acetic a01d The major free sugar were
maltose glucose and fructose. The concentratlon ‘of total Vlable cell (2.1x10° CFU/g) and proteolytic bacteria
(1.2x10° CFU/g) increased to 4.4x10° CFU/g and 9.8x10" CFU/g, respectlvely until day 15 and then slightly
decreased. The concentratlon of yeast (2. 4x10° CFU/g) increased to 1.6x10’ CFU/g until day 25, but lactic
acid bacteria (5.0x10° CFU/g) increased to 5. 0x10° CFU/g until day 9. Vibrio species was not detected
on the TCBS agar during fermentation.
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Fig. 1. Changes in pH and total acidity of hard clam sikhae
during fermentation.
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Fig. 2. Changes in amino-N and volatile basic nitrogen (VBN)
concentrations of hard clam sikhae during fermentation.
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Table 2. Changes in organic acids concentrations of hard
clam sikhae during fermentation

Organic Fermentation time (days)

acd” o 2 4 7 9 15 25 3 45
Oxaic 172 146 196 158 144 152 150 127 99

Citic 1386 1186 1262 1314 1043 1250 788 707 485
Malic 616 2 631 631 750 929 553 550 718
Succinic 4469 490.7 568.8 6950 4646 4891 3%.7 3374 2788
Lactic - - - - 80.8 1481 2198 3813 4404
Acetic 513.9 4301 530.1 507.3 4263 5535 458.6 3525 3518
Total 1,1782 1,054.0 1,307.8 14126 1,1654 14238 12232 1,2096 1,201.2

" Concentration are on a dry weight and salt free basis
(mg/100g).
? - Not detected.

a5 e ol A Ak =4 gheke] Wit

Z Fyol At e T@a AF 716.2 mg/100 goll A
459 A= 1,404.9 mg/100 go & F7}18F ) (Table 3). B F
# %] = alanine, taurine, arginine2] 3%:°] & 2o} =iko]
52.1%5 ZA 3R o g 45U += alanine, taurine,
glutamic acid, aspartic acid 4&°] A -8 o} =4k 59.9%
£ AA| &}t Glutamic acid®} aspartic acide 742 Brol] #o
3}al, alanine> Ul #odsl= A (Hayashi et al, 1981 ;
Cha et al, 2004a) = T|5F©] £ d| alanine, glutamic acid, aspartic
acid 3F-9] ofr|i=ito] Mgk Asjo] thol] AF A ow ol
Ao ek

Table 3. Changes in free amino acids concentrations of hard
clam sikhae during fermentation

Fermentation time (days)
0 2 4 7 9 15 25 35 45
Aspartic acid 374 396 414 479 478 480 1083 1336 1757
Clutamic acid 599 622 592 672 613 626 1048 1579 1827
Hydroxyproline 405 393 385 228 363 355 711 606 %43

Amino acid”

B _ _ Serine 98 198 100 138 127 177 37 410 708
acid7F 7Hg . AdS & Aow ArE. Glycine 86 49 405 40 ;0 M2 51 645 &6
Taurine 1149 1109 1009 1146 1077 982 1291 1721 2224
Table 1. Changes in free sugars concentrations of hard clam Histdine 91 2
sikhae during fermentation . Threonine 35 . i i ) ] ) i i
Fermentation days—gz——— GlgégzeSUQSLcrose Vialoss Alanine 1511 1510 1494 1398 1299 1261 1563 1989 2603
0 3.0 46 6.3 5.0 Arginine 1070 940 952 950 939 996 1213 593 561
2 46 6.4 25 6.4 Tyrosine 74 107 111 94 91 14 1741 179 144
4 56 73 02 71 Valine 89 101 M6 136 137 140 174 305 328
7 6.3 8.3 2 76 Methionine 6.2 - - - - - - - -
9 6.1 79 . 8.4 Cystine 667 942 852 536 699 613 M2 904 1008
15 6.2 8.3 B} 8.4 Leucine %0 70 78 241 263 257 s M7 492
25 6.5 9.3 - 10.1 Phenylanlanine 131 164 154 205 198 202 344 440 578
35 6.5 8.7 - 9.5 Lysine 4.1 - - - - - -
45 6.5 9.6 - 10.1 Total 7162 7001 6662 6633 6654 6542 9884 11264 1404.9
" Concentration are on a dry weight and salt free basis " Concentration are on a dry weight and salt free basis
(g/100g). g)mg/IOOg).

P _ . Not detected.

- . Not detected.
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Table 4. Changes in ATP related compounds concentrations
of hard clam sikhae during fermentation

(mg/100g)

FAE 48]

ATP Fermentation time (days)

related
compounds 0 2 4 7 9 15 25 35 45

Hxpoxanthine 06 07 10 13 13 15 18 15 13
Inosine 10 14 11 13 07 07 06 09 10

Table 5. Changes in the number of microflora of hard clam
sikhae during the fermentation

Fermentation time (days)
2 4 7 9 15 25 35 45

Microflora

Total viable
bacteria

Proteolytic
bacteria

24x10° 25x10° 6.3x10° 44x107 4.3x10° 4.4x10° 4.0x10° 38x10° 3.5x10°

12x10° 1610° 2.810° 9.4x10° 6.0x10" 9.8x107 7.5¢10" 1.3x10" 9.0x10°

Yeast 24x10° 28x10° 85x10° 45¢10° 6.0x10° 5.9x10° 16x107 8.8x10° 2.2x10°

Lactic acid

) 36x10* 39x10° 4.2¢10* 8.0x107 50x10° 4.9x10° 4.8x10° 4.8x10° 4.7x10°
bacteria
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wg 4597 o 3.5%10° CFU/ge] 1t} (Table 5). 9.4 o] 2] )
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5 ZF28kiThal B35+ 91, Cha et al. (2004b)<
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