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Detection of 24 metal elements content in crayfish solf, Deyang
LUO Xia“ ,YANG Xi -xia, ZHU Zhu, WU Jian, CHEN Jie, YANG Wen - wen, JIANG Xiao —jing, YU Jing - jing
* Deyang Center for Disease Control and Prevention, Deyang, Sichuan 618000, China

Abstract: Objective To understand the various metal elements content and distribution in crayfish sold in Deyang, and to
initial determine the harm of hazardous metallic elements to residents in Deyang. Methods A total of 102 samples were
collected in Deyang using a stratified random sampling approach,the samples was digested by microwave digestion, 17 mineral
elements and 7 harmful metal elements were detected using inductively coupled plasma optical emission spectroscopy (ICP —
OES) and inductively coupled plasma mass spectrometry (ICP — MS). Results Mineral elements in all parts of the crayfish
were detected and the content varies, in terms of total minerals, crayfish brain > crayfish intestine > crayfish gills > crayfish
meat > crayfish hepatopancreas. For harmful metals, there was no exceedance in crayfish meat, As, Cu, Cd in crayfish
hepatopancreas exceeded the standard rate of 97.0% , 2.97% , 27.7% , Hg, Pb, Cr did not exceed the standard, As, Cu,
Pb, Cr and Al were all exceeded the standard in the non — edible parts by 2. 17% to 100% . The enrichment pattern of all
metal elements in crayfish in Deyang and Hubei was consistent, but the contents varied. In different sampling sessions, none of
the harmful metal elements in crayfish meat exceeded the standard; As, Cu, Cd in crayfish hepatopancreas exceeded the
standard rate of 2. 8% —97% , and the rest of the elements did not exceed the standard. In different growth stages, except for
As, there was no significant difference in the accumulation of hazardous metal elements between green and red crayfish.
Conclusion Crayfish have a high mineral content and abundant nutrients, and local residents in Deyang City have a lower risk
of heavy metal hazards in their daily intake of crayfish.

Keywords : Crayfish; Metal elements; Inductively coupled plasma optical emission spectroscopy ; Inductively coupled plasma
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Table 1 Detection Results of Mineral Elements in Various Parts of Crayfish(mg/kg)

JLE R WFE (n=102) W # (n =101) HRAE (n =46) iRk (n=67) HRZE (n =80)

Na 106 ~8 733 200 ~ 10 094 144 ~10 050 254 ~8 259 321 ~10 892
Mg 70 ~491 91 ~501 69 ~1 338 8 ~896 82 ~3 437
K 408 ~4 894 366 ~4 727 325 ~3 155 468 ~2 756 601 ~4 711
Ca 40 ~6 036 15 ~3 370 22 ~17 134 32 ~26 589 42 ~14 999
Vv 0.001 ~0.082 0.004 ~0.373 0.061 ~3.797 0.047 ~1.887 0.165 ~5.717
Mn 0.1~13.0 7.2~153.6 3.6~245.8 37.6 ~810.7 17.4 ~336.7
Fe 0.5~139.6 19.3 ~1378.4 15.1 ~1502.6 8.6 ~801.5 13.4~2067.8
Co ND ~0.110 0.058 ~0.937 0.065 ~0.858 0.133 ~1.177 0.042 ~0.878
Ni ND ~0.244 0.102 ~2.446 ND ~1.909 0.271 ~2.745 0.110 ~2.062
Zn 10.0 ~28.6 15.0~76.8 3.5~16.9 8.6 ~45.5 14.8 ~63.6
Se 0.056 ~0.478 0.113 ~1.216 0.141 ~0.618 0.250 ~1.057 0.221 ~0.942
Rb 0.53~4.25 0.45~3.20 0.38 ~4.86 0.34~2.10 0.73 ~5.01
Sr 0.01 ~6.07 0.01 ~12.45 2.73 ~20.86 0.37 ~76.14 1.18 ~35.90
Mo ND ~0. 128 ND ~0. 581 ND ~0.607 ND ~0.178 ND ~0.797
Sn ND ~0.61 ND ~2.47 ND ~0.21 ND ~0.11 ND ~0.21
Sh ND ~0.050 ND ~0.040 ND ~0.012 ND ~0.118 ND ~0.034
Ba 0.02~4.75 0.39~10.2 1.93 ~98.46 3.80 ~128. 14 0.56 ~79.28
IS8Ty 5497.39 5263.88 5782.99 10 709.33 9 064. 06

TE:ND Rm KAl
ANJE IR TR A FE G B TR A A5 R (mg/kg)
Table 2 Detection Results ofHarmful Metal Elements in Various Parts of Crayfish( mg/kg)

JLHE K YRR (n=102) YFHE (n=101) YRS (n=46) UFk (n=67) UFZ (n =80)

Cr ND ~0.461 ND ~1.396 0.045 ~2.930 0.023 ~3.518 0.077 ~4.000
As 0.031 ~0.462 0.339 ~3.250 0.133 ~1.668 0.622 ~2.396 0.318 ~1.580
Cd ND ~0.040 0.098 ~1.281 ND ~0.061 0.007 ~0.276 ND ~0.333
Hg ND ~0.120 ND ~0.027 ND ~0.033 ND ~0.017 ND ~0.063
Pb ND ~0.417 ND ~0.234 0.012 ~1.474 ND ~0. 864 0.035 ~2.309
Cu 1.4~32.1 4.3~169.1 7.6~86.2 3.9~57.4 3.9~30.9
Al 0.1~20.1 0.1~21.3 20.2 ~2 440.2 4.6 ~1204.8 2.9~3108.5
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Table 3 Detection Results of Metal Elements in Edible Parts of Crayfish from Different Regions( mg/kg)

SEEHA —_ e e L

TEIA M (n =31) WHEHLIX (n =61) TEPHAHE (n =31) AL IX (n =61)
Na 106 ~7 370 435 ~8 733 303 ~8 414 200 ~ 100 93
Mg 70 ~473 79 ~4717 119 ~501 91 ~407
K 418 ~4 893 408 ~4 741 366 ~4 727 384 ~4 241
Ca 40 ~6 036 75 ~4 061 44 ~1 039 15 ~3 370
A% 0.002 ~0.035 0.001 ~0.082 0.055 ~0.199 0.043 ~0.373
Mn 0.3~10.0 0.1~8.8 7.2~153.5 14.2 ~107.9
Fe 0.6~22.2 0.5~139.6 27.3 ~651.5 19.3 ~1378.4
Co ND ~0.041 ND ~0.094 0.058 ~0.771 0.066 ~0.937
Ni ND ~0. 196 ND ~0.244 0.102 ~1.778 0.114 ~2.446
Zn 10.1 ~19.0 10.0 ~28.6 15.0~62.0 15.1~76.8
Se 0.058 ~0.478 0.056 ~0.274 0.301 ~1.216 0.113 ~0.712
Rb 0.62 ~4.24 0.53~4.25 0.45~3.20 0.45~2.39
JLEMZE pos - s ; N o _ A ; P

FEM A (n =31) HALHIX (n =61) TEFAAHE (n =31) WHEHIX (n =61)
Sr 0.06 ~2.42 0.01 ~6.07 0.10 ~6.72 0.45~11.26
Mo ND ~0.128 ND ~0.082 ND ~0.264 ND ~0.581
Sn ND ~0.61 ND ~0.11 ND ~2.47 ND ~0.13
Sbh ND ~0.006 ND ~0.050 ND ~0.033 ND ~0.040
Ba 0.06 ~1.03 0.02 ~4.75 0.43 ~6.64 0.39 ~5.83
Cr ND ~0.268 ND ~0.417 ND ~0.334 ND ~1.396
Al 0.9~20.3 0.1~21.0 0.1~14.9 0.1~21.3
Cu 1.5~8.8 1.4~32.1 4.3~169.1 6.0~116.1
As 0.076 ~0.276 0.031 ~0.462 0.339 ~2.789 0.473 ~3.250
Cd ND ~0.033 ND ~0.040 0.0985 ~0.973 0.116 ~1.281
Hg ND ~0.053 ND ~0.048 ND ~0.012 ND ~0.010
Pb ND ~0.083 ND ~0.417 ND ~0.0923 ND ~0.234
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Table 4 Detection Results ofHarmful Metal Elements in Edible Parts of Crayfish from Different Sampling Stages( mg/kg)

s KE b

LR B (n=72) S (n=30) £ (n =72) Afr(n=29)
Cr ND ~0.417 ND ~0.461 ND ~1.396 ND ~1.218
As 0.031 ~0.307 0.117 ~0.462 0.339 ~3.250 0.495 ~2.734
Cd ND ~0.015 ND ~0.040 0.099 ~1.281 0.117 ~0.696
Hg ND ~0. 120 ND ~0.053 ND ~0.027 ND ~0.015
Pb ND ~0.41 7 ND ~0.365 ND ~0.234 ND ~0.071
Cu 1.4~8.3 4.9~32.1 4.3~169.1 10.3 ~116.1
Al 0.1~21.0 1.3~15.7 0.1~20.7 0.1~21.3
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Table 5 Detection Results ofHarmful Metal Elementsin Edible Parts of Crayfish from Different Growth Stages(mg/kg)

o HFE KRB

TLRMR T AUF (n = 38) L1 (n =35) HFIF(n=38) LI7EHF (n =35)
Cr ND ~0.417 ND ~0.274 ND ~1.396 ND ~0.681
Cu 14-14.2 1.5-18.5 6.0~57.9 8.1 ~169. 1
Al 1.0~21.0 0.1~20.3 0.1~20.7 0.5~14.1
As 0.066 ~0.397 0.031 ~0.462 0.339 ~2.789 0.625 ~3.250
Cd ND ~0.030 ND ~0.033 0.159 ~1.281 0.098 ~0.973
H ND ~0. 120 ND ~0.053 ND ~0.027 ND ~0.010
Pb ND ~0. 105 ND ~0.417 ND ~0.114 ND ~0.116
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