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Detection of gamma irradiated South Sea cultured pearls
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Abstract We have been performed on Co® y-ray irradiation of South Sea cultured pearls, with the absorbed dose of 0.1~
100kGy a room temperature. In addition, it was investigated electron paramagnetic resonance (EPR) and amino acid
analysis (AAA) for detection of Gamma irradiated South Sea cultured pearls. It was observed that the irradiated South Sea
cultured pearls revealed additional free radica peak such as CO,, at a g-factor of 2.001+ 0.002 in EPR spectra. From the
amino acid analysis (AAA), it was shown that some of amino acid in the protein of the nacre destroyed after y-ray;
glutamic acid residue by 11.43 %, aanine by 3.11 %, and histidine by 43.75%. It was useful to detect the irradiated South
Sea cultured pearls by EPR measurement in our study.
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(a) Before irradiation (b) 0.5kGy (c) 1kGy (d) SkGy
(e) 10kGy (f) 30kGy (g) 100kGy

Fig. 1. The Changed color of nucle by irradiation dose. (a) Before irradiaion, (b) 0.5 kGy, (c) 1kGy, (d) 5kGy, (€) 10kGy, (f) 30kGy
and (g) 100 kGy.

(a) Before irradiation (b) 0.5kGy

(e) 10kGy (f) 30kGy (2) 100kGy

Fig. 2. The Changed color of akoya cultured pearl by irradiation dose. (8) Before irradidion, (b) 0.5kGy, (¢) 1kGy, (d) 5kGy, (€) 10kGy,
(f) 30kGy and (g) 100 kGy.

(a) Before irradiation (b) 0.5kGy (c) 1kGy (d) 5SkGy

(e) 10kGy (f) 30kGy (2) 100kGy

Fig. 3. The Changed color of South Sea cultured pearl by irradiation dose. (8) Before irradiation, (b) 0. kGy, (c) 1kGy, (d) 5kGy,
(e) 10kGy, (f) 30kGy and (g) 100 kGy.
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Fig. 4. UV-Visible spectra of nuclei by irradiation dose.
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Fig. 5. UV-Visible spectra of akoya cultured pearl by irradiation
dose.
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Fig. 6. UV-Vishle spectra of South Sea cultured pearl by
irradiation dose.
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Fig. 7. EPR spectra of South Sea cultured pearl before and
after irradiation.
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Fig. 8. EPR gpectra of 5kGy-irradiated nacre, nuclei and
conchiolin of South Sea cultured pearl with Mn marker.
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Fig. 9. EPR spectra of South Sea cultured pearl by irradiation
dose.
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Table 1
Amino acid composition of nacre of South Sea cultured pearl before and after irradiation
N Amino Beforeirradiation (13.4mg/25mL) 0.5kGy (14.0mgi25mL) 5kGy (9.7mgi25mL) 7.5kGy (17.3mg/2.5mL)
© add ng/20 plL mgg % ng20ul mglg %  ng20ul mglg % ng20ul mglg %
1 Asp 41321 3.85 16.5 447034 399 167 714604 921 171 526994 381 166
2 Thr  36.261 034 15 39.392 035 15 56784 073 14 42568 031 13
3 Ser 126.76 1.18 51 132559 118 5 206234 266 49 157841 114 5
4 Glu  87.752 0.82 35 98.39 088 37 142042 183 34 9979 072 31
5 Gly  604.96 5.64 242 639612 571 239 102948 1327 246 774669 56 244
6 Ala  562.73 5.25 225 572134 511 214 862049 1111 206 692043 5 218
7 Cys - 0 0 17.812 016 07 2799% 036 07 22998 017 07
8 Val 23.166 0.22 0.9 24.28 022 09 34845 045 08 27053 0.2 0.9
9 Met  7.778 0.07 0.3 8.87 008 03 15828 02 04 1105 008 03
10 lle 16.369 0.15 0.7 16.947 015 06 25387 033 06 19.299 014 06
11 Leu 19522 182 7.8 203508 18 76 320137 413 77 24398 176 1.7
12 Tyr 32.52 03 13 51.606 046 19 97288 125 23 7328 053 23
13 Phe 75.045 0.7 3 80.905 072 3 128905 166 31 96.213 0.7 3
14 Lys 54659 051 22 61.687 055 23 95399 123 23 69.709 05 22
15 NH3 49711 0.46 2 47.198 042 18 62827 081 15 53491 039 17
16 His 39517 0.37 16 32122 029 12 38275 049 09 27448 0.2 0.9
17 Arg 14754 138 59 160649 143 6 250598 335 62 196613 142 6.2
18 Pro 25.65 0.24 1 42.989 038 16 65427 084 16 36841 027 12
Total 24989 2331 100 267769 2391 100 41831 5391 100 317189 2292 100
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