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A Study on Quantitative Method of Piperine
in Pure Ground Black Pepper
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Institute of Inchon public Health and Environment

ABSTRACT—Piperine, component of pure ground black pepper, has strong stimulative and
hot. Analytical method for piperine was developed by high performance liquid chromatography.
Analytical conditions are as follows; mobile phase is 70% methanol, detector UV 343 nm (0.05
AuFs), column is Novapak 5 Cys (15 cm x 4.6 mm), flow rate is 1.0 ml/min, chart speed is 0.25 cm/
min and injection volume is 20 pl. Analytical results are as follows that relative standard
deviation is 1.15%, calibration curve is y=170473.1x -~ 7848.5 (R’=0.999) that shows good
linearity. Standard solution of piperine is stable up to 10 hr and content of piperine in pure
ground black pepper is 4.97+0.86%. Retention time of piperine in HPLC method is about 7 min.
Therefore, the developed HPLC method including simple pretreatment of sample will be

contribute to quality management.
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Table 1. HPLC condition for determination of piperine

Column Novapak 5 C;5 (15 cm X 4.6 mm)
Detector 343 nm UV, 0.05 AuFs

Mobile phase Methanol: water=70:30 (v/v)
Chart speed 0.25 cm/min

Injection volume 20l
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Fig. 2. UV/VIS Spectrum of piperine.
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Fig. 3. Comparison of chromatogram by different mobile phase concentrations.
Column: Novapak 5 C,(15 cm X 4.6 mm), Detector: UV 343 mm, 0.05 AuFs, Injection volume: 10 wl, Flow rate: 1.0 ml/

min, Chart speed: 0.25 cm/min.
A: 65% methanol, B: 70% methanol, C: 75% methanol.
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Fig. 4. Chromatogram of various flow rate.
Column: Novapak 5 Ci4(15 cm x 4.6 mm), Detector: UV 343 mm, 0.05 AuFs, Injection volume: 10 W, Chart speed: 0.25

cm/min, Mobile phase: 70% Methanol.
A: 0.8 mi/min, B: 1.0 m//min, C: 1.2 m{/min, D: 1.5 m//min.
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Fig. 5. Typical chromatogram of piperine
Column: Novapak 5 C,y(15 cm X 4.6 mm), Detector: UV 343 nm, 0.05 AuFs, Injection Volume: 20 pi, Chart speed: 0.25

cm/min, Flow rate: 1.0 m//min, Mobile phase: 70% Methanol
A: Blank solution, B: Piperine standard solution, C: Ground black pepper solution.
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Table 2. Reproducibility of HPLC (n=5)

RUN (Area)
Mean RSD (%)
1 2 3 4 5
Piperine 449642 452338 450310 439969 443712 447194.2 1.15

Table 3. The contents piperine in ground black pepper

Sample Piperine content (%)

1 5.09

2 5.46

3 5.71

4 4.11

5 5.38

6 5.43

7 591

8 421

9 6.65

10 4.01

1 5.50

12 3.76

13 5.04

14 4.02

15 423

Mean +SD 4.9710.86
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Fig. 6. Calibration curve of piperine.
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