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Determination and safety analysis of aluminum content in sea cucumbers
under different conditions

PAN Qiu-Li, BI Hui-Fang, SUN Xiao-Hui, CHE Ming-Xiu, HU Ming-Yan, WANG Jun®

(Shandong Ingtitute for Food and Drug Control, Jinan 250101, China)

ABSTRACT: Objective To establish a method for determination of aluminum in sea cucumber by microwave
digestion-inductively coupled plasma mass spectrometry(ICP-MS), and to compare and evaluate the aluminium
content in sea cucumber under different conditions. Methods Totally 30 dry sea cucumber samples and 15 instant
sea cucumber samples from different cities were determined by inductively coupled plasma mass spectrometry
(ICP-MS) after microwave digestion. Results Aluminum had a good linear relationship within the mass
concentration of 0~2.0 mg/L, and the correlation coefficient was 0.9998. The limit of detection was 0.5 mg/kg, the
recoveries of standard addition were 96%—102%, and the relative standard deviations were 1.18%—1.77%. Among the
30 dried sea cucumbers directly crushed, 73.3% of them contained aluminum above 100 mg/kg. The aluminum
content in the dried sea cucumber samples after rehydration was all below 100 mg/kg, and the aluminum content in
15 instant sea cucumber samples was also below 100 mg/kg. Conclusion The method has high accuracy and
precision, and is suitable for the determination of aluminium content in sea cucumber under different conditions.
From the results of testing the aluminum content of different samples of sea cucumbers, when the dried sea cucumber
reaches an edible state after soaking in water, the aluminum content will be much lower than the aluminum content of
the dried sea cucumber before soaking. The aluminum content of the randomly selected instant sea cucumbers is very

low, and the detection of the aluminum content of the sea cucumbers in the consumer's eating state can more
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scientifically and reasonably evaluate the edible safety of dried sea cucumbers.

KEY WORDS: microwave digestion; inductively coupled plasma mass spectrometry; dried sea cucumber; instant

sea cucumber; aluminium
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Table 1 Microwave digestion procedure
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Table 2 Precision test results

H: it/ (mg/kg) AT ¥z FAT3 VA7 4 AT 5 V17 6 P {E AR AR HEA 22 /%
G2 T 257 259 252 262 254 253 256 1.51
G2 HKIm 242 24.5 253 244 25.1 24.9 24.7 1.75
A2 13 17.7 183 17.9 18.0 17.8 18.2 18.0 1.29
R 3 TREIETES AR R MAREE(n=3)
Table 3 Recoveries of samples with different pretreatment methods(n=3)
414 /ug Bt /g & 1 /ug 182/ % XA B 22 /%
102.4 50 150.7 96.6 1.42
102.4 100 204.2 101.8 1.18
102.4 200 298.7 98.2 1.77
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Table 4 Determination of aluminum content in dry sea
cucumber after different pretreatments

KRS EEEMERINE/(mg/ke) B K BEENE /(mg/kg)

Gl 636 6.91
G2 256 24.7
G3 144 13.8
G4 112 9.02
G5 59.4 <2
Go6 85.6 <2
G7 160 6.45
G8 147 15.8
G9 176 5.04
G10 215 9.62
Gl11 157 14.3
G12 69.2 <2
G14 307 4.78
G15 130 2.86
Gle6 68.8 <2
G17 225 10.4
G18 185 7.01
G19 154 2.93
G20 177 5.31
G21 164 3.67
G22 102 2.53
G23 183 6.88
G24 209 10.5
G25 76.2 <2
G26 411 17.3
G27 194 7.53
G28 80.7 4.16
G29 72.8 2.97
G30 285 9.34
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Table 5 Determination of aluminum content in instant sea

cucumber
K Gi S 72 45 9/ (mg/kg)
J1 9.93
12 343
I3 18.0
J4 2.62
J5 <2
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J9 <2
J10 14.2
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J13 5.67
J14 16.3
J15 <2
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