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This study examined the effective utilization of pearl processing by-products. Three extracts of hot-water.
extract (WE), hydro-cooked extract (HE), and two-step enzymatic hydrolysate (EH) were prepared from
pearl oyster muscle, and their characteristics were examined. The moisture, crude protein, volatile basic
nitrogen (VBN), and amino-N contents were 97.5-98.0%, 0.5-1.3%, 2.1-4.9 ¢/100 mL, and 35.0-74.5 g/100
mL, respectively. EH had the lowest VBN and highest amino-N contents. In addition, EH had the highest
yields. In terms of its functional properties, EH inhibited angiotensin-I converting enzyme (ICso, 1.39 mg/mL)
more strongly than the other extracts (ICsp, 4.17-7.95 mg/mL). The free amino acid contents of WE, HE,
and EH were 661, 470 and 1,150 mg/100 mL, respectively. Major amino acids were taurine and glutamic
acid. Major inorganic ions were Na, Mg, and Ca. Contents of taste compounds, such as free amino acids,
inorganic ions, and quaternary ammonium bases, differed significantly according to the extract methods.
Based on the results of chemical experiments and sensory evaluation, the quality of EH was superior to
the other extracts, and EH is suitable for use in natural flavoring materials.
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Table 1. Proximate composition pH, volatile basic nitrogen (VBN) content and salinity of raw pearl oyster muscle

(g/100 g)
Proximate composition VBN Salinity
- , — pH
Moisture Crude protein  Crude ash Crude lipid  Carbo-hydrate (mg/100 g} (g/100 g)
83.2+0.7 11.3+£0.2 1.7+£0.1 0.810.2 3.0+1.1 6.4+0.1 16.2+0.2 1.2+0.1

All data are means of triplicates.
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Table 2. Proximate composition of pearl oyster extracts.
Hot-water extraction, 8 hrs at 95°C. Steam extraction, 2 hrs
at 110C. Two step enzymatic hydrolysis: 1st hydrolysis, 4
hrs at 55°C (Alcalase); 2nd hydrolysis, 4hrs at 45C

(Flavourzyme) (/100 mL)
Extract Moisture  Crude protein Ash
Hot-water 97.910.1 0.7+£01 0.210.0
Hydro-cooked 98.0£0.2 0.5+0.0 0.2x0.0
Enzymatic hydrolysate 97.5+0.2 1.3£0.2 0.2+0.0

All data are means of triplicates.
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A8 AFz7) &3 1¥F $EE Brix 20002 ZAHY
AFZA D¢, /A% B FAES FEEY FEoxat 2
e op) =k AFRAAZM 493 A= Table 59 2.
A8 AFZMNFY) Fotn| =it FFE 508.8 mg/100 g2
A, taurine, glutamic acid, glycine 2 alanine 5°] F8& #2lo}
micAtolglon), Ayt ofuFel Hls] 1 ghaFo] sl HAl
t} dutd o g fElolu| AR e Frddd 7
Z 8 3} taste-active components 2 &4 =1 (Hayashi et
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Auj ohujeko 2 hEA Utk (Kim, 1985). webA AnE

Table 3. pH, salinity, acidity and amino-N contents of pearl oyster extracts

Extract pH Salinity (g/100 mL) Acidity (mL) Amino-N (g/100 mL)
Hot-water 6.3010.05 0.17+0.01 0.46+0.09 43.2+0.06
Hydro-cooked 6.29%0.02 0.17+0.04 0.32+0.04 35.0£0.28
Enzymatic hydrolysate 6.15+0.07 0.15+0.02 0.98+£0.08 74.5+0.04

All data are means of triplicates.
Table 4. Hunter color values of pearl oyster extracts. All data are mean of multiplicate
Color values

Extract L a b JE
Hot-water 24.37+0.15 2.26+0.78 1.9610.18 72.53+0.08
Hydro-cooked 27.79+0.18 2.24+0.11 1.911+0.09 69.11+0.07
Enzymatic hydrolysate 44.9211.45 2.59+1.03 12.62+0.09 56.24+0.10

All data are means of triplicates.

Table 5. Free amino acid contents of raw pearl oyster muscle and various extracts

(mg/100 mL)

Extract
Amino acid Raw muscle Hot water Hydro-cooked Enzymatic hydrolysate
Taurine 156.6 (30.8) 99.1 (15.0) 73.4 (15.6) 141.9 (12.3)
Threonine 26.1 ( 5.1) 37.0 ( 5.6) 26.3 ( 5.6) 41.4 ( 3.6)
Serine 9.6 ( 1.9) 21.1 (1 3.2) 14.7 ( 3.1) 47.9 ( 4.2)
Aspartic acid 25.0 ( 4.9) 37.5 ( 5.7) 20.8 ( 4.4) 159.2 (13.8)
Glutamic acid 1.3 (12.0) 81.9 (12.4) 58.8 (12.5) 105.8 ( 9.2)
a-Aminoadipic 76 ( 1.5) - - -
Proline 13.6 ( 2.7) 28.0 ( 4.2) 20.0 ( 4.3) 28.1 ( 2.4)
Glycine 50.8 (10.0) 58.0 ( 8.8) 45.2 ( 9.6) 441 ( 3.8)
Alanine 33.6 ( 6.6) 47.0 ( 7.1) 35.8 ( 7.6) 9.8 ( 0.9)
Valine 10.7 ( 2.1) 23.3 ( 3.5) 171 ( 3.9) 705 ( 6.1)
Cystine 8.0 ( 1.6) 18.7 ( 2.8) 128 ( 2.7) 11.8 ( 1.0)
Methionine 8.3 (1.6) © 204 ( 3.1) 14.6 ( 3.1) 474 ( 4.1)
Isoleucine 9.1 (1.8) 21.2 ( 3.2) 14.5 ( 3.1) 56.0 ( 49)
Leucine 8.6 ( 1.7) 24.4 ( 3.7) 17.0 ( 3.6) 79.1 ( 6.9)
Tyrosine g.1 ( 1.8) 22.1 ( 3.4) 14.7 ( 3.1) 54.0 ( 4.7)
B-Alanine 12.0 ( 2.4) - - -
Phenylalanine 8.0 ( 1.6) 20.6 ( 3.1) 14.1 ( 3.0) 55.8 ( 4.8)
Ethanolamine 10.3 ( 2.0) - - ( 4.0 -(58)
Lysine 18.4 ( 3.6) 276 ( 4.2) 18.7 66.5
Histidine 6.9 ( 14) 18.9 ( 29) 125 ( 2.7) 29.2 ( 2.5)
Arginine 15.7 ( 3.1) 53.2 ( 8.1) 39.3 ( 84) 102.1 ( 8.9)
Total 508.8 (100.0) 660.7 (100.0) 470.2 (100.0) 1,150.2 (100.0)

All data are means of triplicates.
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Fig. 1. Yields of pearl oyster extracts (Brix 2.0°).
All data are means of triplicates.
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Table 6. Quarternary ammonium base contents of pearl oyster

extracts (mg/100 mL)
Extract

ltem Hydro- Enzymatic

Hot-water cooked hydrolysate
TMAO 3.32041 3.0£0.5 3.910.7
TMA 0.5+0.2 07104 0.4+0.1
Total Creatinine 1.4x0.4 1.310.5 1.610.2

Betaine 23.0+9.4 32.7+7.0 68.3£11.4

All data are means value of triplicates.

Aok Ao BASHE AP TMAOE 3.0-3.9 mg/100
Hoj o, olo] FABAR] FAlo =4t
=2 Ax Ast FH & vidl 5o AAEFI TMAY T
A w9 2% FFE AN T, FAE9) gentd
A 3l= £ total creatinine (Russel and Baldwin, 1975)
S ek A% FHrEo] AU, FEWE W ek xjo]
= A9 giith TMAO, TMA 2 total creatinine 5 47 ¢HEU]
= G7IERE S FulHde] nxd 98-S shi, B
A3z F2E5Y AF o5 2o X IR R2H9
Aee F ASL woN}, Y] AFo)uz Hr)4d] v)
= L I20A ZA ¥ A 2ok 39, AA R, F
u

=

T b

R Fe} B2 FAFHFFEY AAG qe FAE
&

e oS qu

2 ) IAF2N FEE Tl o=
1A= ArgEd Aoz AZbE Yt
A2 §3 A5x4 S, 715 & 8488 52
=9 F710 2 FEFE ICPEA 4T A= Table 73} 2ok
HUFZN o€ Na, P, K, Ca B Znd} 2 F7]oj9] xAdo]
wo), B o3 Feol vis) 1 ko] vl Ao} §-7)o)
2 A48 F Na, K, P, Cl 5& faolu) =i, IMPS} T &0
FoHEe] Auldbdel ZA 7]9d3HE taste-active component
2 &8 A T} (Hayashi et al, 1978; Hayashi et al., 1981).
FH, AF2HN Ko zZnolvt ST} vlmA o] Ffre o
Hol T Bolgnt. &9, 7 FEEA T Foleoz A
Na, Mg ¥ CaZ} Ao 2 ®ekow 7 9 Fe, Zn, S, K, P

Table 7. Inorganic ion contents of raw pearl oyster muscle
and various extracts (mg/100 mL)

Extract
Inorganic Raw Hivdro- E i
ion muscle Hot-water ydro hzymatic
cooked hydrolysate
Na 52414320 1211+£3.7 1319407 87.5+2.5
Mg 23.1+5.0 15.24+2.1 16.616.0 35.9+3.1
Ca 628+0.9 1254+235 1354+32.9 107.6+13.8
Fe 23.1+5.6 41+0.4 3.8124 52+04
Cu 0.8+0.1 0.21:0.0 0.2+0.0 0.2+0.0
Zn 53.9+9.3 3.610.0 22117 24104
S 33.5+27 26.4+1.1 24.5+0.9 14.9+0.2
K 67.5+4.0 13.5%+2.6 16.1x4.2 46%1.0
P 192.4+242 16.4%3.1 7.810.1 12.8+1.8
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Fig. 2. ACE inhibitory activity (ICse) of pearl oyster extracts.
All data are means of duplicates.
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Table 8. Sensory scores on the sensory evaluation of pearl
oyster extracts

Extract
ltem Hot- Hydro- Enzymatic
water cooked hydrolysate
Color 3.6+0.6%* 3.6+0.5° 3.5+0.7°
Odor 3.1£0.6° 27+04° 3.2£0.6°
Taste 3.320.4° 3.2:0.5° 3.7£0.2°
Overall acceptance  3.0+0.5° 2.9+0.4° 3.420.4°

*5 scale score: 5, very good; 4, good; 3, acceptable; 2, poor;
1, very poor. Means (n=9) within each row followed by the
same letter are not statistically different (p<0.05).
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