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Study of a benzene-free quantitative analysis method for piperine content
in pork products (the second report)

Yoshikazu SAITO*
*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 Analysis Methods which might be

harmful to analysts’ health because benzene is used in the analysis process, a method was examined that uses toluene

solvent as an alternative to benzene, and solid phase extraction as an alternative to silica gel column chromatography to

remove the fat from the sample solution. Measurements of the simulated samples that contained 0.3% pepper by the

examined method gave a piperine content that was 0.0009% lower than that obtained by the current method, revealing a

significant difference. On closer inspection of the solid phase extraction process, it was supposed that one of the reasons for

this difference was insufficient elution of piperine from the SPE cartridge, as well as other non-negligible reasons not

specified in this study.
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Condition
12 mL Methanol (4 5 mL/min)

Equilibrate
12 mL Toluene (4 5 mL/min)

Load
2 mL sample solution (1 1.5 mL/min)

Wash
12 mL Toluene (2 3 mL/min)

Elute
9.5 mL Methanol (2 3 mL/min)

Dilute
up to 10 mL with methanol

Fig.1 SPE method examined in this study
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sample A: simulated sample solution
sample B: blank sample solution

U

Load

. > Fraction 1
(2 mL sample solution)
Wash 1/2 ;
(6mL Toluene) —> Fraction 2
Wash 2/2 —>  Fraction 3

(6mL Toluene)

Elute 1/2
(9.5 mL Methanol)

--> Not collected*

Elute 2/2

(9.5 mL Methanol) —> Fraction 4

Fig.2 Method of obtaining the fractions from the SPE cartridge (noted in
experiment 2.6.2)
*In the usual process of measurement, this fraction is collected and diluted to
10 mL with methanol as a test solution.

S
d\
=

|
i

555 7 115

3.1

2.5 OYIEREFRIT Table L D LB TH Y, BRI T
b SPE MEDFERMEL 72 o7,

[F-RE: 2B AR ZAE - To A ORE 11T K 0 L5y B 5%
AU (MURE) THEESROLNRNI b, EOVY
DLHRIC THRE: BB ERE Lz 21EARIC L D RE] 27z
FERL. B%/KYE (WfIRE) CTHEEMNED b,

2B, TIHEOFEOZET, 0.0000%THY, B UEH R 5%
FHAEL LTI L) EARICHET S &, 0.02%FETH 2,

FFEROIES ST LTI, — R SPEED T I/NE VA,
BRRO LBV, ZIENOE LN BRICHEENRD Sen
ST END, TIEOEEITFRS bR\ T Lz,

AOAC |2 X B AHHED LY MHER T A T4 ek p L,
VIR UKEEE (FRXHREMEIRZS) 1. TG OB f5r 2200015
YL L, 20 1WR-2ENHEAHETH D & S TWD, AT
D L DT 0.01%FRE DM S O E ReAHTIZIB N TIE, 2—
BUFREE NFFAHIFA & 5 %, SPE AT TN EZWT29 2 LR &S NI,

Table 1 Comparison of results of piperine content in simulated samples obtained
by the SPE method and by the benzene method

piperine content(%)

benzene method SPE method
1 0.0111 0.0099
2 0.0108 0.0097
3 0.0105 0.0099
4 0.0112 0.0100
5 0.0105 0.0099
6 0.0104 0.0097
7 0.0110 -
mean 0.0108 0.0099
SD 0.0003 0.0001
RSD 2.9% 1.2%
3.2
3.21
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Table 2 Results of UV measurements of piperine solutions shown as piperine

content, assuming that the solutions were obtained from 10 g of sample by
the current method and by the SPE method.
*Solvent B is methanol containing 17 vol% of benzene, the same compound
as the solvent of the test solution obtained by the current method; solvent T is
methanol containing 12 vol% of toluene, the same compound as the solvent
of the test solution obtained by the SPE method.

Results of UV measurement shown as piperine content (%)
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Table 3 Results of UV measurement shown as piperine content of the fractions eluted from the SPE cartridge. Sample name and fraction No.
are the same as noted in Fig.2.
*When diluting this fraction with methanol, a deposit of fat appeared and the stabilized absorbance of the solution could not be measured.
results of UV measurement shown as piperine content (%)
Fraction 1 Fraction 2 Fraction 3 Fraction 4
sample A sampleB sample A sampleB sample A sampleB sample A sample B
1 0.0001 0.0001 0.0000 0.0000 0.0003 0.0000
2 0.0000 0.0001 0.0000 0.0001 0.0004 0.0001
3 0.0001 0.0000 0.0000 0.0000 0.0005 0.0000
No Data*
4 0.0000 0.0000 0.0001 0.0000 0.0005 -0.0001
5 0.0001 0.0001 0.0001 0.0000 0.0004 0.0001
6 0.0001 0.0000 0.0000 0.0000 0.0005 0.0000
mean - - 0.0001 0.0000 0.0000 0.0000 0.0004 0.0000
SD - - 0.0000 0.0000 0.0000 0.0000 0.0001 0.0001
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