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Study of a benzene-free quantitative analysis method for piperine content in pork products

Yoshikazu SAITO*, Makoto MORINAGA*
*Hakodate Customs Laboratory
24-4, Kaigan-cho, Hakodate, Hokkaido 040-8561 Japan

To improve the “Analysis Method for Piperine in Pork Products” of the Customs Analytical Method which might be
harmful to analysts’ health because benzene is used in the analysis process, a method was examined that uses toluene as
solvent instead of benzene. In the measurements of simulated samples that contained 0.3% pepper, differences between the
results of piperine content obtained from the two methods were —0.007 to 0.003% (mean: 0.0003%, SD: 0.0002, n = 6),
showing no significant difference. There was no interference from the matters extracted from the meat itself in determining
the test solution. In the process of silica gel column chromatography, there was no elution of piperine even if toluene was
added to the column to wash the sample before the defined process of eluting piperine from the column with methanol; after
the elution, there was no more elution of piperine even if methanol was added again. These facts indirectly explain the
accuracy of the method. Repeatability precision obtained from measurement of simulated samples was 3.0 (RSD%, n = 6).
The calibration curve obtained from the measurements of standard piperine solutions of 0.002-0.01 g/l showed good

linearity.
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A. simulated sample solution

B. blank sample solution

C. chloroform / toluene = 30/ 20
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Load

10 ml of each sample

Wash 1
40 ml toluene

Wash 2
50 ml toluene

Wash 3
50 ml toluene

Elution 1
45ml methanol
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Elution 2
45ml methanol
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Fig. 1

column
*In the usual process of measurement, this fraction is collected and diluted to
50 ml with methanol as a test solution.
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Table 1 Comparison of measurement results by toluene and standard (benzene) 015 12 2
method obtained from six simulated samples e
0.01%
iperi tent (%
sample piperine content (%) ) 8%
No. toluene method standard method defferences
A) B) (A-B)
1 0.0119 0.0116 0.0003
2 0.0108 0.0115 -0.0006 Table 3 Results obtained from six determinations of a simulated sample
3 0.0112 0.0116 -0.0003 containing 0.3% pepper
4 0.0107 0.0112 -0.0005 determination no. piperin content (%)
5 0.0109 0.0116 -0.0007 1 0.0111
6 0.0115 0.0115 0.0000 2 0.0119
Mean -0.0003 3 0.0116
S.D. 0.0004 4 0.0119
5 0.0114
3.2 6 0.0121
321 mean 0.0117
SD 0.0004
6 0.000 0.005 RSD(%) 30
0.003 0.002
+ 0.002 1.0 324
2.54 R*>0.9999
9% Fig, 2
+ x 1.96 0.003+ 0.004 0.005 0.025 10g
0
5% 0.1 05
1.6
3.2.2
1.4
12 Va
252 Table 2 10 »
g
2038
A 1 B 1 2 0.6
e o
32.1 0.4 y=127.35x +0.0017
« R?=0.9999
0.2
0.0 T T :
0.000 0.005 0.010 0.015
concentration of piperine in sample solution (g/I)
1 3 Fig.2 Calibration curve, generated using standard piperine solutions
33
Table 2 Absorbance of the fractions eluted from the silica gel column. Sample
name and fraction No. are the same as in Fig. 1. 32.1
fraction absorbance 322
No. sample A sample B
1 0.014 0.016 3.1
2 0.018 0.013 323
3 0.010 0.005
4 0.003 0.005
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