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Fig. 1

Photos of freshwater cultured white pearls samples from Anhui

(a): The first batch of samples; (b): The second batch of samples; (c¢): The third batch of samples
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Table 1 The chromaticity parameters, whiteness values and R
values of the first batch of samples from Anhui in the
CIELAB color space

£l L* a* b* War R
B
1.1 86. 380 3.849 0 —1.5570 85.761 20 0.000 078
1.2 87. 465 6. 490 4 3.519 6 85.452 18 0.000 166
1.3 83.056 8.2209 £.660 9 80.598 81  0.002 798
1.4 85. 667 7.465 5 4.313 2  83.273 61 0. 000 202
1.5 83.597 8.400 5 8.430 3 79. 734 35 0.003 167
1.6 69.649 11.054 4 7.7546  66.78078  0.007 768
1.7 82. 884 6.129 1 2.3408  81.669 62  0.000 594
1.8 79.572  10.5811 6. 760 2 76.021 61 0. 006 008
1.9 81.901 9.2617 8.083 1 78.121 03 0. 005 345
1.10 85. 206 7.217 2 5.973 0  82.489 23  0.000 216
1.11 68. 181 9.777 9 8.5974  65.62019  0.010 126
1.12 80. 510 7.119 7 2.7519 79. 068 61 0.000 964
1.13 84. 407 6.049 5 7.515 6 81.663 63 0.000 715
1.14 82. 497 5.126 1 1.913 7 81.661 68  0.001 890
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Fig. 2 The Raman spectral of peals

(a): Raman spectra of three different batches of white pearls; (b): Magnified peak of 1 132 ecm ™
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Fig. 3 'The whiteness values of the three batches of samples
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Fig. 4 Photomicrographs of freshwater cultured white pearls from Anhui (x10)
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Study on Freshwater Cultured White Pearls From Anhui Province Based
on Chromaticity and Raman Spectra

LI Meng-meng', TENG Ya-jun®*, TAN Hong-lin', ZU En-dong'"
1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology. Kunming 650093, China

2. Kunming Customs Technology Center, Kunming 650228, China

Abstract The color of the pearl is one of the most critical factors affecting its quality. At present, most researches on pearl’s
color focus on the constituent elements, coloring mechanism and structural differences of different colors, but there are few
studies on how to distinguish the pearl of the same color intuitively. In this paper, three batches of freshwater cultured white
pearls from different periods in Anhui were selected and subjected to colorimetry. laser Raman spectroscopy and gemstone
microscope observation. Based on this, the relationship between the whiteness value and Raman spectrum of white freshwater
cultured pearls was established. Then combined with the observation of gemstone microscope, it provides the basis for the
division of its color grade. This paper uses the Hunter whiteness formula, Wyr =100—[(100—L"* )*+a**+5"*]"% to calculate
the whiteness value of different pearls, and then compares the whiteness value with the R value, which is the ratio of the peak

area of the 1 132 cm ™!

caused by the C—C stretching vibration and the aragonite peak area caused by the symmetrical stretching
vibration of the[ CO; J*" . It is found that the whiteness value of the freshwater cultured white pearl is inversely proportional to
the R value of Raman spectra. The cluster analysis in SPSS can be used to classify the colors of freshwater cultured white pearls
from Anhui. By cluster analysis, the whiteness values can be divided into four ranges: above 85, 85~80, 80~75 and below 75.
The whiteness value above 85 are the whitest, 85~80 are white, 80~75 are medium whiteness, 75 or less are the worst. By
observing the surface morphology of Anhui freshwater cultured white pearls, it can be found that pearls with a whiteness value
above 85 have a smoother surface and strong gloss. Pearls with a whiteness value between 85 and 80 have some defects, and
strong gloss on the surface, pearls with a whiteness value between 80 and 75 have obvious defects and medium gloss, pearls with
a whiteness value below 75 have more defects and poor gloss on the surface. The smoothness and gloss of pearls will affect the
whiteness. Both the whiteness value and the R value of the Raman spectra can quantitatively indicate the whiteness of Anhui
freshwater cultured white pearls. The relationship between them is that the larger the whiteness values are, the smaller R values
in Raman spectrum are, and the whiter pearls are. The gloss and smoothness of pearls can be used as an auxiliary basis for
judging the whiteness of pearls. The whiteness of freshwater cultured white pearls can be distinguished by coloration
parameters, Raman spectra and microstructure observation. They can also provide a theoretical basis for the classification of the

color grade of freshwater cultured white pearls.
Keywords Anhui; Freshwater cultured; White pearls; Raman spectra; Chromaticity
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