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Fig 1) Effect of pH on solubility of proteins from Clam Viscera (Megapitaria squalida). Different letters
indicate significant differences (P<0.05, Duncan’ test).
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Fig 2) SDS-PAGE of proteins from Clam Viscera and the recovered fractions by the pH-shift method. (LM)
molecular weight markers; lane 1-13) Clam Viscera adjusted to pH 1-13
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Table 1 Protein yields from Clam Viscera
using the alkaline (pH 11) recovery processes.

Process Protein yields
Solubilized protein' 93 +0.19%
Precipitated protein’ 89+0.47%

Total protein recovery’ 84+0.3%

1. The amount of protein in pH11

2. The precipitated protein of first stage in iso-
electrical point

3. Total protein that recovered from raw waste
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Table 2 Proximate composition (%) of raw material and protein concentrate of Clam viscera

Total essential

Component moisture protein ash Lipid fiber Ir\iicf:)(\)/ii; gmino
acid(mg/g)
Raw material 10.17+0.06 64.82+0.27 27.36+0.18 0.78+0.01 0.3£0.01 - 580.20
Protein 8.74+0.1 7274+02  1126+0.1 575+ 02+0.01  84% 663.23
concentrate
sty sk dlal askile JL Joe 055 W8 Al B s g S 5 Y-
AT b o8 S Sl Sl S Lagel 5 SUisal b 51 ol JsS05e 035 L slad 55050
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Table 3) Amino Acid profile of raw material and protein concentrate of Clam viscera (mg AA/ g
protein of materials) and chemical score in comparison with

FAO/WHO reference
Chemical score Reference Protein Raw
of PC protein pattern Concentrate material ~ Soy protein Amino acid (g
of Clam (Clam  concentrate' ~ AA/100g protein)
24T 2° 1? Viscera)
ASPARTIC
) ) . ) 9.10 8.19 - ACID
GLUTAMIC
- - - - 8.37 7.90 - ACID
- - - - 3.89 322 SERINE
- - 2.1 1.6 nA nA 1.82 HISTIDINE
- - - - 7.43 6.33 - GLYCINE
0.89 3.87 39 0.9 3.49 3.27 2.73 TREONINE
256 - 1.31 - 3.36 1.97 4.94 ARGININE
- - - - 7.12 6.09 - ALANINE
- - - - 2.40 2.19 - TIROSINE
- - 3.6 1.3 nA nA 3.38 VALINE
- - - - nA nA 0.91 METHIONINE
0.31 - 6.5 - 2.05 2.05 3.45 PHYNILALANIN
143 276 2.5 1.3 3.60 3.41 3.19 ISOLEUCINE
1.44 250 33 1.9 4.76 4.31 5.20 LEUCINE
1.12  4.00 5.7 1.6 6.41 4.76 4.23 LYSINE
- - - - 4.35 4.34 - PROLINE
YEAA(mg/g
260.67 219.61 ) protein)
40256 360.69 ; INEAA(mg/g
protein)
1. data on as fed basis, NRC [19]
nA: not analyzed
*Suggested profile of essential amino acid requirements for adults FAO/WHO (1990)
*Essential amino acid requirements of common carp according to NRC [19]
“Chemical score calculated with FAO/WHO reference protein as the base [18]
dChemical score calculated with amino acid requirements as per NRC [19]
Sge o S5 bl el ey 55 p S e S JS eslie s Y 100/Y Ol e « Vivapara quadrata
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Table 4 Prediction equation for the calculation of protein efficiency ratio (PER) (%AA/ total AA)

Protein concentrate of Clam

. Raw material Equation
Viscera
3.543218 2.865716 -0.468 + 0.454(Leu) - 0.104(Tyr)
2.36619 2370989 0.08084(X7)- 0.1094
2330418 2.238079

0.06320(X10)- 0.1539

X7=Thr+Val+Met+lle+LeutPhetLys;
X10=X7+Hist+Arg+Tyr
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Proteins concentrate production of Clam offal, Megapitaria
squalid, and some of its chemical properties
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Due to the growing interest for animal protein, production of high value-added products from waste,
in terms of nutritional value, is more important. The Megapitaria squalid is important in terms of
nutritional value. In this study, clam offal for protein extraction and evaluation of them in term of
protein solubility, nitrogen recovery and chemical composition at room temperature using changes in
pH was studied. The basis is on, protein extraction at alkaline and acidic conditions then precipitation
at the isoelectric point. Based on the results about 93% of offal initial proteins were resolved at pH 11.
Protein precipitation and protein recovery of raw materials was respectively 89% and 84% of the
initial protein of offal. The protein solubility of raw materials at alkaline and acidic pH using
polyacrylamide gel was evaluated. The result of gel was also confirming the results of the high
solubility of the protein at alkaline pH. The amounts of protein and amino acids in the protein
concentrate obtained by 72.7% and 663.23 milligrams per gram (dry weight basis), respectively. This
study showed that the use of alkaline conditions at pH 11 for protein recovery of Clam waste and
conversion into a high value-added material is useful. Finally, the product can be used as a food
supplement in animal and human food.
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