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Fig.1 Selection site of mantle of cultured pearl mussel
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Tab.1 Metallic element content in pearls from different inner shell colors of H. cumingii mg/kg
BT E By%Fin 4 J@ICE  Metallic element

Inner shell color of host pearl mussel Pearl color Fe Cu Mg Mn 7n Co
— WEH 7.94 0.00  40.00 2349.30 0.00 1.73

Dark’I;urple REG 2.87 0.00 14.76  334.98 0.00 0.42

H 1 0.00 0.00 12.06  422.41 0.00 0.00

N 4 E 2.18 0.59  23.81 948.50 0.00 0.00
Lilac/éolour HEM 0.00 0.06  21.85 190.10 0.00 0.31

M fa 0.00 0.13 11.35 599.71  0.00 0.00

HREM 0.78 0.00 17.68 324.37 0.00 0.53

\slh?;; WA 0.58 0.00 12.39 558.69 0.00 0.00

EREN 0.00 0.00 8.28 85.29 0.00 0.60
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Fig.2 Correlation between Fe content and dE value in pearls of different colors
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Fig.3 Correlation between Mg content and L value in pearls of different colors
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Fig.4 Correlation between Mn content and a value in pearls of different colors
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Tab.2 Comparison of metallic element content at different sites of mantle mg/kg
iz =ML TER ZJEICE  Metallic element
Sito Inner shell color of
host pear] mussel Fe Cu Mg Mn Zn Co
W20 Ddark purple  260.20 £59.60" 0.34 +0.24" 188.61 £199. 15 217.23 +41.79** 63.56 +26.85%*0.44 +0.39"
1 W Lilac 266.31 £223.324%0.15 0. 14" 46.06* 26.764 69.87 +17.48%0.32 +0.28*
[ {5, White 132.41 +£53.93% 0.26 +0.25%" 31.82 £29.31%" 180.08 +185. 15 58.26 £5.52" 0.16 +0. 13"
R Dark purple  176.02 +£26.26%" 0.31 £0.20% 211.69 £291.78% 23.62 £9.25% 99,14 +83.72% (.55
2 EE M Lilac 126.72 £136.02%  0.18% 5 65. 65 17.42% 43.86 +20.31%40.37 £0.13"%
144 White 91.20 £79.13% 0.36 £0.994 135.08 +120.98* 255.85 +211.26"% 44,20 +33.30*  0.28™
R Dark purple 72.72 £1.54"  0.14 £0.13% 206. 15 +153. 87 492,71 +556.96** 19.97 +7.73"* 0.53 +0.35%
3 L& Lilac 69.92 +16. 834 0.1 35.97 £2.65%  147.05 £150.23% 10.54 £6.29*" 0.37 £0. 36
144, White 56.92 +24.64% 0.17 £0.78% 53.67 +34.44" 708.59 +703.08* 15.86 +6.91* (.12

TE A BUEY P ME + bRk 22, 550 8 B A IR R B 22 57 A B35 (P > 0. 05) 3 K5 FRHURANR] 58 6 = M LA R R S
B4 BT R G R NG FRAR R e O = AR AN E RGBT R S 22551 -3 SALA N | BURSMEIRIRE AL E
Notes ; All values were mean ( + standard deviation) , and there was no significant difference in the values with the same letters in each line (P >
0.05). Capital letters represent the difference of metal elements content in mantle of the same part of Hyriopsis cumingii with different shell colors,
and lower letters represent the difference of metal elements content in mantle of different parts of Hyriopsis cumingii with the same shell color.
Location 1 -3 is the location of mantle test (as shown in Fig. 1)

R3 TRANZE=ANEEAEFEETRIELE

Tab.3 Metallic element content in intermediate solution of H. cumingii with different inner shell colors

mg/ kg
SIREEPE 4 JBICE Metallic element
Inner shell color of
host pearl mussel Fe Cu Mg Mn Zn Co
BEE A% Dark purple 26.23 £26.7° 0.03" 21.34 £4.68" 4.44 £0.69° 0.00* 0.31°
A Lilac 0.51° 0.00* 22.49 £9.91"  6.19 £5.94* 5.39¢ 0.16 £0.22*
{6, White 0.32+0.14* 0.09 £0.42* 26.34+5.43b 1.96+0.03* 0.46+0.33* 0.12+0.13*

T A BB A A ME « brifE2s BR8N A MR T RRR 2 AN B3 (P >0.05 ), HA AR F-RERR 2253 % (P <0.05)
Notes; All values were mean ( + standard deviation). There was no significant difference between the same letters in each column (P >0.05),

but there was significant difference between different letters (P <0.05)
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Analysis of metallic element types and contents in pearls of different colors
and their related tissues in Hyriopsis cumingii

JIANG Qi"*, BAI Zhiyi'**, SUN Chaohu*

(1. Key Laboratory of Freshwater and Aquatic Germplasm Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Ocean University Aquatic Animal Genetics and Breeding Center, Shanghai
Cooperative Innovation Center, Shanghai 201306, China; 3. Shanghai Aquaculture Engineering Research Center, Shanghai

Ocean University, Shanghai 201306, China; 4. Xuyi County Fisheries Technical Guidance Station, Jiangsu Province, Huaian
211700, Jiangsu , China)

Abstract; In order to study the effects of six metal elements, i.e. Mn, Mg, Fe, Cu, Zn, and Co on the
color of pearls, Hyriopsis cumingii from the same breeding pond were selected, and the different shell
elements were analyzed for dark purple and light purple. The difference between the purple and white pearls
cultivated in the white Hyriopsis cumingii was analyzed, and the correlation between the metal element content
and Lab color parameters of the pearl was analyzed. The results showed that; the four metal elements of Mn,
Mg, Fe, and Co exhibited the highest content in deep purple pearls, the Fe was not detected in the white
pearl; Cu was slightly reflected in the pearl with a light purple inner shell; the other groups were not
detected. Zn content was not detected in all color pearls. Correlation analysis between the content of metal
elements and the color parameters of pearls showed that the Fe content of the pearls in each color group was
positively correlated with the dE value (R* >0.83), and the Mg content was negatively correlated with the L
value (R>>0.80). The Mn content was positively correlated with the a value (R* >0.64). Only in the dark
color group, the negative correlation between the Co content of the pearl and the L value was the highest
(R*>0.94). The contents of metal elements in mantle and interstitial fluid of different parts of Hyriopsis
cumingii were further compared and analyzed. There were significant differences in the contents of Fe in
mantle at different sites in Hyriopsis cumingii group (P <0.05), and the highest in site 1. There were
significant differences in the contents of Mn and Co in mantle of site 2 in different groups of Hyriopsis cumingii
(P <0.05). The content of Co in the dark purple mussel was significantly higher than that in the other two
groups. There was a significant difference in Mg content in the interstitial fluid of the white mussel groups
(P <0.05). The color of freshwater purple pearls is correlated with the contents of Fe, Mg, Co, and Mn.

Key words: pearl; color; Hyriopsis cumingii; metal element; tissue
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