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|dentification of Gamma-ray Irradiated Cultured Pearls

Hyunmin Choi, Bohyun Lee, Youngchool Kim and Sunki Kim
Hanmi Gemological Institute Laboratory (Hanmi Lab, GIG: new brand name), Seoul, Korea

Abstract

Irradiation is widely used to alter pearl color. Lower-quality freshwater and saltw
ater cultured pearls are regularly exposed to ®°Co gamma-ray radiation in an attempt t
o simulate black pearls or enhance orient.

In recent years, the irradiation process has been applied to not only Akoya cultu
red pearls and freshwater cultured pearls, but also to South Sea cultured pearls. Gam
ma-ray irradiated SSCPs with colors ranging from white to cream turned light gray to
silver (Choi et a., 2012; Kim et a., 2012).

Irradiated Akoya cultured pearls with a nacre thickness of 0.2-0.6 mm can be id
entified by general gemological testing such as light transmission method and nucleus
(bead) observation through a drilled hole (Komatsu, 1999). But for SSCPs with a nacr
e thickness of approximately 1.0-3.0 mm, detection of irradiated pearl is not easy by
means of such gemological methods.

Thus this study intended to identify irradiated SSCPs using electron spin resonan
ce (ESR) spectroscopy which is widely used for the detection of irradiated food.

By the gamma-irradiation, formerly non-existent CO, radicals are formed. This s
tudy shows that the presence of these CO, radicals can be confirmed using ESR spec
troscopy. The amount of CO, radicals correlates to the irradiation dose rates. Our stu
dy has shown, that they are better detectable in the nacre than in the nucleus (bead).

Concludingly, the results of this study show, that it is possible to separate pearls
of natural color from pearls with an artificial color modification by gamma-irradiation
on the base of ESR spectra
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Figure 1:Two samples of South Sea cultured pearls before and after exposure to gamma-irradiation (left).
After irradiation, the pearls show an attractive dightly gray to silver gray color (right).
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