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Quality Evaluation of Commercial Benjakul Formulations in Thailand
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Abstract

Benjakul is a Thai traditional formulation in the National List of Essential Medicines (Herbal medicines) 2011, which
is composed of five plants: Piper chaba fruit, Piper sarmentosum root, Piper interruptum stem, Plumbago indica root
and Zingiber officinale rhizome. It is normally used to relieve flatulence and dyspepsia, and also used as a tonic drug.
The aim of this study was to evaluate the quality of Benjakul formulations which were available on the market
compared with the in-house preparation. Samples were analysed following the methods described in Thai Herbal

Pharmacopoeia (THP) and also the active compounds determined using HPLC. The result demonstrated varying
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physico-chemical properties among Benjakul samples. The average percentage of three active compounds, 6-gingerol,
plumbagin and piperine were 0.333 — 0.289, 0.052 — 0.097 and 1.208 — 2.489 % wi/w, respectively. However, there is
one sample which had different both TLC and HPLC fingerprints, and the amount of 6-gingerol and plumbagin could
not be determined. For microbial limit test, the total yeasts and molds count from one sample was above the official
standard. These outcomes indicated non-conformity to THP in the quality of Benjakul formulation which may result

from raw materials, manufacturing processes, contamination and adulteration. The results from this study may be

further used for quality control and standardization to ensure the efficacy and safety of Benjakul formulation.

Keywords: Benjakul, quality control, fingerprint
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Figure 1 Five plants comprising Benjakul formulation
collected by traditional healer at Chantaburi
Province, Thailand; 1) fruits of Piper chaba
Hunt., 2) root of Piper sarmentosum Roxb., 3)
stem of Piper interruptum Opiz, 4) root of
Plumbago indica Linn., 5) rhizome of Zingiber

officinale Roscoe.
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HPLC: TSP ConstaMetric 4100 Bio with Autosa-
mpler, UV-Vis detector and ChromeQuest 5.0 software;
Column: ZORBAX Eclipse XDB-C18 (250 x 4 mm, 5 ym);
Mobile phase: Water (A) and Acetronitrile (B) with gradi-
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Information of Benjakul formulations which were available on the market and the in-house preparation,

collected from October — December 2014, produced not more than one year from the date of manufacture.

Code Manufacturer Distributor FDA drug registration Dosage form
BEN1 In-house preparation - - Powder
BEN2 Private manufacturer Traditional drug store Yes Capsule
BEN3 Private manufacturer Traditional drug store Yes Capsule
BEN4 Public hospital Public hospital No Capsule
BENS5 Private manufacturer Website No Capsule
BEN6 Public hospital Public hospital No Capsule
BEN7 Private manufacturer Traditional drug store Yes Capsule
BENS Private manufacturer Traditional drug store No Powder
BEN9 Public hospital Public hospital No Capsule
BEN10 Private manufacturer Website No Capsule
BEN11 Public manufacturer Public manufacturer No Capsule
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Table 2 The average percentage of total ash, acid insoluble ash, water-soluble extractive, ethanol-soluble extractive

and moisture content of Benjakul formulations (n = 3).

Sample Ash contents Extractives Moisture content
Total ash Acid insoluble ash Water-soluble Ethanol-soluble
extractive extractive

BEN1 8.34 £ 0.03 1.02 £ 0.34 16.54 £ 0.14 7.66 £ 0.01 8.1 +0.16
BEN2 8.33+£0.07 0.39 £ 0.02 23.74 + 1.26 12.80 + 0.21 9.1+0.23
BEN3 12.46 £ 0.05 3.85+0.08 17.57 £ 0.65 8.24 £ 0.22 6.7 £ 0.01
BEN4 8.12 £ 0.02 0.92 £ 0.02 18.08 £ 0.66 7.40 £ 0.92 9.4 +0.28
BEN5 11.71 £ 0.37 2.87 £0.32 18.36 + 2.04 7.42 £0.23 7.8 £ 0.26
BEN6 8.78 £ 0.17 0.90 + 0.06 16.24 + 0.15 6.98 + 0.16 8.9 +£0.84
BEN7 8.94 £ 0.18 0.91 £ 0.04 17.28 £ 0.35 7.56 £ 0.05 59+0.23
BEN8 8.59 + 0.05 1.09 + 0.03 16.35 + 0.03 7.44 £ 0.02 6.1 £0.47
BEN9 8.80 £ 0.11 0.64 + 0.02 20.48 + 0.15 9.08 + 0.29 7.5+ 0.06
BEN10 8.76 £ 0.10 0.90 £ 0.02 2248 £ 0.25 9.50 £ 0.25 8.2+0.33
BEN11 7.65 £ 0.02 0.87 £ 0.04 16.61 + 0.33 8.19 £ 0.30 8.0 £ 0.80
Mean + SD 9.13+0.11 1.31 £ 0.09 18.52 + 0.55 8.39 + 0.24 7.8 +0.33
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Figure 2  TLC fingerprint of standard 6-gingerol (G), plumbagin (PI), piperine (Pi), 6-shogaol (S) and the ethanolic
extracts of Benjakul BEN1-BEN11 (1-11) in three different solvent systems.
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extract of Benjakul (in-house preparation).
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= [

anwasnaasly Table 3

Table 3 The average percentage of three active compounds; 6-gingerol, plumbagin and piperine in the ethanolic

extract of Benjakul formulations (n = 3, triplicate).

Amount of active compounds (Mean = SD)
Sample
6-Gingerol Plumbagin Piperine
BEN1 0.120 £ 0.003 0.083 + 0.002 1.936 + 0.015
BEN2 ND ND 1.312 + 0.007
BEN3 0.263 = 0.003 0.052 = 0.001 1.372 + 0.006
BEN4 0.033 £ 0.002 0.057 + 0.001 1.385 + 0.008
BEN5 0.140 £ 0.004 0.086 + 0.002 2.489 £ 0.005
BENG6 0.277 + 0.002 0.058 + 0.001 1.208 £ 0.001
BEN7 0.289 + 0.002 0.057 + 0.001 1.246 £ 0.002
BENS 0.060 + 0.002 0.065 + 0.004 1.340 + 0.004
BEN9 0.122 £ 0.008 0.067 + 0.001 1.595 + 0.011
BEN10 0.069 + 0.006 0.060 + 0.001 1.388 £ 0.011
BEN11 0.112 + 0.002 0.097 + 0.008 1.767 £ 0.135
(Mean + SD) 0.149 + 0.004 0.068 + 0.002 1.549 + 0.019

ND: Not detected
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Table 4 Microbial limit test of Benjakul formulations (n = 3). According to the specification of Thai Herbal Pharma-

copoeia 2009’ for non-sterile powder drug for internal use, total aerobic microbial count is not more than
2.0 x 10° CFU/mL/g and total yeasts and molds count is not more than 2.0 x 10* CFU/mL/g.

Sample Colony-forming unit (CFU/mL/g)

Total aerobic microbial count Result Total yeasts and molds count Result
BEN1 Absence Passed Absence Passed
BEN2 1x10° Passed Absence Passed
BEN3 Absence Passed 1x10? Passed
BEN4 Absence Passed Absence Passed
BEN5 7x10* Passed 8x10* Failed
BENG6 Absence Passed Absence Passed
BEN7 Absence Passed Absence Passed
BENS 6x10* Passed 2x10* Passed
BEN9 Absence Passed Absence Passed
BEN10 8x10* Passed 4x10° Passed
BEN11 1x10* Passed 4x10° Passed
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