5 4 Vol. 5 No. 4
2014 4 Journal of Food Safety and Quality Apr. , 2014

G TS AR A w1 s R kALY

(1. , 264006; 2. , 264006;
3. , 264006)
¥ E: H® 4 2 ,
& ,
4 ICP-MS2
, gZR 3
(P>0.01), RSD%<2%, 101.2%~105.4%;
, (P<0.01); -ICP-MS , 78.7% it
] -ICP-MS ,
KEIA: - ;

Comparison of different preparation and determination methods of
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ABSTRACT: Objective Four different pre-treatment methods combined with two different detection
methods was established to determinate the aluminum content in jellyfish products to explore simple, precise,
accuracy, strongly applicable detection method. Methods Fresh jellyfish, salted jellyfish and instant jellyfish
samples were prepared by boiled digestion, acid digestion, microwave digestion and electric-heating-plate
digestion respectively, and then aluminum content of each sample was determined using titration and ICP-MS
methods, respectively. The precision and recoveries were measured simultaneously. Results There were no
significant difference among 3 preparation approaches including acid digestion, microwave digestion and
electric-heating-plate digestion with paired t-test (P>0.01). The recoveries were in the range of

101.2%~105.4% with RSD<2%. Significant difference was found between boiled digestion and the other
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methods (P<0.01), and the recovery ratio was only 78.7% for acid digestion-ICP-MS method. Conclusion
Boiled digestion was not suitable for pretreatment of aluminum in jellyfish products with low extraction rate. Acid
titration method could be used for the determination of jellyfish aluminum by enterprises and inspection agencies,
with low costs, high precision and accuracy. Electric-heating-plate digestion plus titration method could be applied
with satisfactory precision and accuracy to replace acid titration detection by the enterprises in case of a large
quantity of samples. Microwave digestion plus ICP-MS method was suitable for research institutes of high
standard facilities, because of its convenient operation, high sensitivity, and high recovery ratio.
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Table 1 Instrument parameters for ICP-MS
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Table 3 Monitoring results of content of aluminum using different methods

mg/kg mg/kg

0 65.1

-ICP-MS 0.052 -ICP-MS 62.3

8.60 377

-ICP-MS - 4.12 -ICP-MS - 191

8.17 376

-ICP-MS 8.72 -ICP-MS 384

8.77 400

-ICP-MS 8.82 -ICP-MS 415
163
-ICP-MS 171
561
-ICP-MS 355
562
-ICP-MS 571
577

-ICP-MS 586
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Table 4 Comparison of precision of different determination methods

n (mg/kg) RSD%

10 163£10.8 6.59

-ICP-MS 10 171+5.89 3.44
10 561+4.69 0.84

-ICP-MS 10 355+6.81 1.92
10 562+10.6 1.88

-ICP-MS 10 57146.15 1.08
10 57749.61 1.67

-ICP-MS 10 586+5.42 0.92
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Table 5 Comparison of recoveries of determination methods

mg/kg 100 200 300 400 500 %
o 99.2~100.7 100.7~101.3 101.1~101.5 99.0~101.1 99.9~100.8 101.2
0
-ICP-MS
o 99.7~103.0 99.9~102.2 99.7~104.2 98.9~103.3 99.1~103.1 102.7
0
o 92.3~107.8 93.6~105.6 96.2~107.5 95.0~102.2 90.6~109.3 104.4
0
-ICP-MS
y 65.5~81.2 60.2~79.3 70.1~80.1 58.1~80.1 55.1~71.3 78.7
0
y 88.8~110.1 92.5~101.5 95.6~111.2 89.9~102.1 90.1~102.3 101.4
0
-ICP-MS
y 89.2~110.3 89.9~101.3 91.3~103.6 99.2~111.3 95.6~105.1 104.9
0
o 85.4~111.2 90.2~104.3 89.6~108.2 95.2~107.1 91.2~101.5 105.4
0
-ICP-MS
o 89.3~106.2 90.2~104.2 88.8~110.1 79.6~101.0 80.6~102.1 103.8
0
3
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