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Physicochemical Properties of Pearl Oyster Muscle and Adductor Muscle
as Pearl Processing Byproducts
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Abstract

This study was conducted to evaluate a knowledge on food components of muscle and adductor muscle
of pear! oyster (Pinctada fucata martensii) as pearl processing byproducts. The concentrations of mercury
and chromium as heavy metal were not detected in both pearl oyster muscle and adductor muscle, and those
of cadmium and lead were 0.06 ppm and 0.11 ppm in only pearl oyster muscle, respectively. Thus, the heavy
metal levels of pear] processing byproducts were below the reported safety limits. The volatile basic nitrogen
(VBN) content and pH of pearl oyster muscle were 11.6 mg/100 g and 6.31 and those of abductor muscle were
8.6 mg/100 g and 6.33, respectively. It was concluded that pearl oyster muscle and adductor muscle might
not invoke health risk in using food resource. The contents of crude protein (16.5%) and total amino acid
(15,691 mg/100 g) of adductor muscle were higher than those of muscle (11.2% and 10,131 mg/100 g) and
oyster (12.1% and 11,213 mg/100 g) as a control. The contents of calcium and phosphorus were 95.4 mg/100
g and 116.0 mg/100 g in muscle, 75.2 mg/100 g and 148.1 mg/100 g in adductor muscle, respectively. The
calcium level based on phosphorus was a good ratio for absorbing calcium. The free amino acid contents and
taste values were 635.5 mg/100 g and 40.2 in muscle, and 734.9 mg/100 g and 24.1 in adductor muscle,
respectively, but that (882.8 mg/100 g and 40.2) of oyster was higher than those of pearl processing byproducts.
Based on the results of physicochemical and nutritional properties, pearl oyster muscle and adductor muscle

can be utilized as a food resource.

Key words: pearl ovyster, pear] byproducts, pear! oyster muscle, adductor muscle, seafood byproducts
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Table 1. Heavy metal contents, pH and volatile basic ni-
trogen (VBN) content of muscle and adductor muscle of
pearl oyster

Pearl ovster

Muscle Adductor muscle
Hg ND ND
Heaw— ¢q 0.06%0.01 ND
(opm) Pb 0.11x0.01 ND
pp Cr ND ND
VBN (mg/100 g) 11.6%x2.1 86120
pH 6.310.00 6.33£0.00

Vahzes are the mean=-standard deviation of three determination.
ND: not detected.
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Table 2. Proximate composition of muscle and adductor

muscle of pearl oyster (g/100 g)
Pearl ovster
Components Oyster Adductor
Muscle
muscle

Moisture 798105 84413 773203
Crude protein 121%01" 112+0.1" 165%0.1°7
Crude lipid 2.2%0.1° 12203 1.6+0.0"
Crude ash 1.5200" 2102 1.9+0.0°
Carbohvdrate 4.4 1.1 27

Carbohvdrate= 100 (moisture + ash -+ lipid + protein).

Values are the mean = standard deviation of three determination.

Means with different letters within the same row are signifi-
cantly different (p<0.03).
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Table 3. Total amino acid contents of muscle and adduc-
tor muscle of pearl oyster

(mg/100 g)

Pearl oyster

Amino acid Oyster Adductor
Muscle

muscle
Aspartic acid 11598 (10.3)  1217.2(12.0) 15567.8 (10.0)
Threonine 5719( 5.1) 5587 ( 5.5) 712.1( 45)
Serine 5775( 5.2) 531.1( 5.2) 6939 ( 4.4)
Glutamic acid  1650.8 (14.7) 13394 (13.2) 25768 (16.4)
Proline 649.4 ( 5.8) 3976 ( 3.9 5939 ( 3.8)
Glycine 692.7 ( 6.2) 6502 ( 64) 11676( 7.4)
Alanine 724.1 ( 6.5) 466.5 ( 4.6) 934.8 ( 6.0)
Cysteine 112.7( 1.0) 194.4( 1.9) 157.1 ( 1.0)
Valine 552.2 ( 4.9) 5276 ( 5.2) 7447 ( 4.7)
Methionine 200.8 ( 1.8) 206.3( 2.0) 434.4( 2.8)
Isoleucine 434.0 ( 3.9) 396.1 ( 3.9) 766.0 ( 4.9)
Leucine 695.2 ( 6.2) 634.9( 6.3) 12243( 7.8)
Tyrosine 7127 ( 6.4) 6525 ( 6.4) 700.9 ( 4.5)
Phenvlalanine 6225 ( 56) 635.2 ( 6.3) 6384 ( 4.1)
Histidine 3104 ( 2.8) 2289( 2.3) 3225(2.1)
Lysine 899.6 ( 8.0) 7728 ( 7.6) 1250.8( 8.0)
Arginine 646.2 ( 5.8) 7218 7.1)  1206.3( 7.7}

Total 11,2125 10,131.0 15,691.4

(100.0) (100.0) (100.0)

Values are the mean of three determination.
Value in parenthesis show percentage of total amino acid

content.
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Table 4. Mineral contents of muscle and adductor muscle

of pearl oyster (mg/100 g)
Pearl oyster
Mineral Oyster Adductor
Muscle
muscle
K 236,7£2.1" 1709+ 1.5 372.0+88"
Ca 30.3+0.4° 95.4+4.0" 752412
Mg 60.2+0.3" 70.7+0.3" 68.4+0.3"
Fe 55+0.3° 1.7+02° 20x0.1°
Zn 55+0.3 1.8+0.2" 20%£0.1"
P 1381£56° 1160+ 1.7" 148.1 4.0

Values are the mean3:standard deviation of three determination.
Means with different letters within the same row are signifi-
cantly different (p<0.05).
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Table 5. Free amino acid (FAA) contents and composition
of muscle and adductor muscle of pearl oyster

(mg/100 @)
Pearl oyster
Amino acid Oyster Adductor
Muscle
muscle
Phsphoserine 11.6 ( 1.3) trace (trace) 3.9 ( 0.5)

Taurine 173.0 (19.6) 1087 (17.1) 121.1 (16.5)
Aspartic acid 390(44) 176(28) 146 2.0)
Hydroxyproline 26 (0.3) 1.4 ( 0.2) 100D
Threonine 31.1 (35 245(39) 91(12)
Serine 346 (39 167(26) 100(14)
Asparagine 110D 112018 259(35)
Glutamic acid 1082 (12.3) 787 (12.4) 744 (10.1)

Sarcosine 1.8 ( 0.2) trace (trace) trace (trace)
a - Aminoadipic acid 107012y 28(04 43(06)

Proline 120.7 (13.7) 898 (14.1) 119.1 (16.2)
Glvcine 434 (49 67.7(10.7) 89.7(12.2)
Alanine 575(65) 452(71) 41.7(57)
Citrulline 05001 26(04) 39(0.5)
@ -Aminoisobutyric acid 2.6 ( 0.3) trace (trace) 05 ( 0.1)
Valine 16118 6009 6.6 (09
Cysteine 6.0 ( 0.7) 2.8(04) 3104
Methionine 119013 42007 08 (0.1)
Isoleucine 169 1.9 4.1 06) 48 (07
Leucine 21.1(24) 35(05 4.4 (0.6)
Tvrosine 172019 41 06) 5.1(0.7)
B~Alanine 314 ( 36) 416(65 562(176)
Phenvlalanine 130015  28(04) 34 (0.5)

B~ Aminoisobutyric acid 1.4 ( 0.2) trace (trace) 1.0 ( 0.1)
y ~Aminobutyric acid  4.0( 04) 02 (trace) 04 ( 0.1)

Ethanolamine 07010 55(09 1.2002)
Ornithine 7909 1.0 ¢ 0.2) 14 ( 0.2)
Lysine 306035 152(24) 164(22)
Histidine 19.8 ( 2.2) 33 0.6) 55(0.7)
Arginine 46.4 ( 5.3) 738(11.6) 1054 (14.3)

Toral 8836.4 (100) 635.5 (100.0) 734.9 (100.0)

Values are the mean of three determination.
Value in parenthesis show percentage of total amino acid
content.
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Table 6. Taste value of muscle and adductor muscle of pearl

oyster (taste value/100 g)
Taste Pearl oyster
Amino acid threshold Oyster Adductor
(mg/100 g) Muscle muscle
Aspartic acid 3 13.00 5.88 4.85
Threonine 260 0.12 0.09 0.04
Serine 150 0.23 0.11 0.07
Glutamic acid 5 21.65 15.74 14.87
Proline 300 0.40 0.30 0.40
Glycine 130 0.33 0.44 0.69
Alanine 60 0.96 0.59 0.70
Valine 140 0.11 0.04 0.05
Methionine 30 0.40 0.14 0.03
Isoleucine 90 0.19 0.05 0.05
Leucine 190 0.11 0.02 0.02
Phenylalanine 90 0.14 0.03 0.04
Lysine 50 0.61 0.30 0.33
Histidine 20 0.99 0.19 0.27
Arginine 50 0.93 1.28 2.11
Total 40.18 25.21 2451

Taste threshold were quoted from Kato et al. (7).
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