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Quantitative analysis method using a “Silica Gel Column Cartridge” for piperine content in processed pork products

Tatsuro KANNO*, Akihiko YOSHIDA*, Takayuki KATAYAMA**
*Hakodate Customs Laboratory 24-4, Kaigan-cho, Hakodate, Hokkaido 040-8561 Japan
**Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For the purpose of improving safety and decreasing health risks, we investigated reducing the volume of toluene to be

used for the Customs Analysis Method (CAM) “Quantitative Analysis Method for Piperine Content in Pork Products”, by

replacing the Silica Gel Column Chromatograph with its miniaturized Silica Gel Column Cartridge. As a result, the toluene

(mobile phase) was able to be reduced from 140ml to 12ml (about a 90% reduction) and the recovery rate of piperine from

the piperine standard solution was more than 97%. Using simulated samples in which 0.3% and 0.6% of pepper were

respectively contained, quantitative values measured by the current method and the improved method were compared and

the difference was very slight; so it was confirmed that the modified method has almost equivalent quantitative analysis

capabilities.
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Fig. 1 Picture of Silica-gel column cartridges

(a) empty reservoir (cartridge), (b) silica-gel column cartridge (filled with
silica-gel), and (c) aluminum-foil covered silica-gel column cartridge

24 BBEICBITHERY OEIREORER

BRIETIE, BUTIBICHARS 0 1 BEOV Y I 7 Vil & &
RBHZEME, BENLBEERY U OB ES 5 50 1
DEL Uiz, 2O EMEORIMEOE RIS 2 2 B0
WCOWTHERT 5720, RBEICE D — Y v PR E{T->C

BoN-RRTOENY UEFRLE, SEBERTOERT O
VUEREND, EXRY CORIEEZREHL, 072N
BNDHIE D DOMHEREITo 7. EIEOE 7T Equation 1
DERYTHD, EIROMERIZHT- > T, AL~
HIRIZ & 7 BT ORIEEIT 7.

Equation 1
Recovery Rate (%) = (B/A) X 100

A : Absorbance of simulated piperine extracts
B : Absorbance of fractions after column processing of simulated

piperine extracts
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(A) Current method (B) Improved method

Sample Load Sample Load
10 mL sample solution 2 mL sample solution
L 2 @
Wash Wash
140 mL Toluene 12 mL Toluene
S S
Elute Elute
45 mL Methanol 9 mL Methanol
L 4 A 4
( Dilute 1 Dilute )

up to 10 mL with
methanol

up to 50 mL with
methanol

Fig.2 Summary of the column purification procedures for piperine extraction

(A) Customs Analytical Method “Quantitative Analysis Method for Piperine
Content in Pork Products”, and (B) The proposed silica-gel column cartridge
purification to be operated by freefall method
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Table 1 Recovery Rate of piperine in the Silica Gel Column Cartridge Method

Recovery Rate (%)

piperine content*

10 pg/mL 30 pg/mL 60 pg/mL
I 99.3 98.0 97.0
2nd 99.8 97.5 97.7
3rd 99.7 98.4 97.7
4th 99.4 98.0 97.7
5t 99.4 97.3 97.0
ot 100.5 98.0 98.1
7t 99.5 98.1 97.2
mean 99.7 97.9 97.5
SD 0.4 0.4 0.4

*Piperine content indicate concentration of each simulated piperine extract.
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Table 2 The comparison of measurement results by current and improved
method

piperine content (%)

sample A sample B

current method ~ improved method  current method —improved method

It 0.0108 0.0106 0.0221 0.0218
2nd 0.0108 0.0107 0.0220 0.0219
3rd 0.0108 0.0107 0.0221 0.0218
mean 0.0108 0.0107 0.0221 0.0219
difference 0.0001 0.0002

Simulated samples were prepared under the conditions of A: containing 0.3%
pepper in the prepared pork and B: containing 0.6% pepper in the prepared pork
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