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Abstract

Introduction and Objective: Nowadays, consumers are more interested in using medicinal plants and
their products. Factors affecting the quality of medicinal plants include the geographical location of the planting

area, seasonal changes, harvesting period, post-harvest management, contamination, plant extraction process,
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and finished product preparation. The quality of medicinal plants is an important factor that supports the efficacy,
safety and confidence for consumers. Modern quality control of medicinal plants and their products mainly uses
the laboratory analysis, together with the physical characteristic determination. Laboratory analysis is performed
using the scientific instruments with high technology, especially chromatographic and spectroscopic techniques.
Therefore, chemical marker is always used. Chemical marker is an important factor for quality control of medicinal
plants. However, chemical marker is also a major problem in quality control. The aim of this article was to describe
the problem related to chemical marker in quality control, definition, characteristic, classification and application
of plant chemical markers.

Methods: Relevant articles and academic documents both domestically and internationally, current situation
of country, the author’s experiences were collected, reviewed, analyzed and concluded with example provided.

Results: Problems with quality control of medicinal plants related to chemical marker, such as unknown
active compound in medicinal plants, non-commercial available chemical marker, laboratory-isolated compound
for using within laboratory, imported chemical marker from abroad, country regulations affecting the production
of chemical marker. According to European Medicines Agency (EMA), chemical markers are single constituent
or group of constituents of herbal drug or formulation with well-defined chemical structures which may possess or
may not possess therapeutic activity but can be used for quality control of herbal drug or formulation. Chemical
markers could be classified into various types with various definitions. Active principle, active marker, analytical
marker, negative marker, group marker, chemical fingerprint, phantom marker, therapeutic component, bioactive
component, synergistic component, characteristic component, main component, correlative component, toxic com-
ponent and general component with fingerprint spectrum were described in this article. A chemical constituent can
be classified into several types of chemical markers based on the definition of each type, for examples, ginkgolides
A-C and bilobalide are the characteristic components and bioactive components in leaves of Ginkgo biloba. While
ginsenoside Rgl, ginsenoside Re and ginsenoside Rbl are both main component and bioactive component in
Panax ginseng. The characteristics of chemical marker for medicinal plants were found in single or pure compound
(i.e., rutin quercetin, asiaticoside), plant extract (i.e., stevia extract, Ginkgo biloba extract, Hypericum perforatum
extract) and mixture of compounds (i.e., gingerols, shogaols). The compound responsible for the treatment of the
disease is the best chemical marker for quality control. However, it could not be used in all cases, other compound
was applied. For example, a main constituent in a medicinal plant could be used as a chemical marker instead of
therapeutic component. The selection of chemical markers should be based on the purpose of the analysis. Chemi-
cal markers were used in qualitative and quantitative analysis. They are often known as standard substances and
could be classified into 3 levels including primary standard, secondary standard and in-house or working reference
material, which have increasing measurement uncertainty in order. The selection of standard substances for qualita-
tive and quantitative analysis is considered based on their homogeneity and stability properties, which are known
as reference materials (RM). If the RM has been certified by a process that can be traced back to ST units and has
a value of measurement uncertainty at a specified confidence level, it is known as Certified Reference Material
(CRM). The selection of chemical markers should be based on the purpose of the analysis.

Discussion: Chemical markers for medicinal plants is one of the limitations of medicinal plant quality control.
Since there are a few commercial-available of plant chemical markers. Most of them must be imported which is
time-consuming and costly. Some medicinal plants have unknown active compounds. The production of chemical
markers form medicinal plants for domestic use could reduce these limitations. Isolation of pure compound from
natural raw materials or chemical synthesis of compound could be performed for production of chemical markers.

However, the costs of production are quite high and may not be cost-effective for the chemical marker producers.
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Conclusion and Recommendation: Chemical marker is important in quality control of medicinal plants

in both qualitative and quantitative analysis. The quality of medicinal plants affects the efficacy and safety. It also

creates the confidence in the use of medicinal plants and products. The therapeutic component for the treatment of

the disease is the best chemical marker but other compound could be sometimes applied. The selection of chemical

markers should be based on the purpose of the analysis. This article has reviewed from books, academic articles,

current situation of Thailand, the author’s experience and then made a conclusion about chemical markers for

medicinal plant quality control. This article is easy to understand. Therefore, it will be useful for entrepreneurs,

analysts, researchers and other interested in medicinal plants. It could be applied to quality control of medicinal

plants and products.

Key words: chemical marker, quality control, medicinal plant
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AN E R Tuaaihen S19aN wWavaNsati®an St John’s wort, American ginseng extract
dhatheinadavnsayminssiiaiis o) (authentic WAy Asian ginseng extract Wanaiiesnaiil
sample extract) 1 St. John’s wort extract N3N ANHIISeRIaIlaNaLNG TR

dussfouedlumsemaenansaimaanized (Table 1)

Table 1 Chemical markers used in TLC identification of medicinal plants

Medicinal plants Part used Chemical markers References
Allium sativum L. bulb L-methionine, alliin [11]
Andrographis paniculata (Burm. F.) Nees aerial part andrographolide (7]
Betula alnoides Buch.-Ham. ex D. Don stem bark lupeol [10]
Boesenbergia rotunda (L) Mansf. rhizome pinostrobin [9]
Capsicum annuum L. fruit capsaicin [8]
Centella asiatica (L) Urb. aerial part asiaticoside, asiatic acid [7]
Curcuma longa L. rhizome curcumin [7]
Hypericum perforatum L. flowering top, rutin, hyperoside, [11]
(St. John’s wort) aerial part powdered St. John’s

wort extract

Lepidium sativum L. seed sinapic acid [8]
Mitragyna speciosa (Korth.) Havil. leaf mitragynine [10]
Myristica fragrans Houtt. aril myristicin [7]
Nigella sativa L. seed thymoquinone, [8]

triglyceride (olive oil)

Panax quinquefolius L. root American ginseng extract, [11]
(American ginseng) Asian ginseng extract
Phyllanthus amarus Schumach aerial part phyllanthin, Phyllanthus [11]

amarus extract

Piper nigrum L. fruit piperine [8]
Senna alata (L.) Roxb. leaf rhein (7]
Syzygium aromaticum (L.) Merr. & flower bud eugenol [9]
L.M. Perry

Terminalia chebula Retz. fruit gallic acid [8]
Valeriana officinalis L. subterranean valerenic acid, [11]

(valerian) parts powdered valerian extract
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Piper nigrum L. 1 Thai Herbal Pharma-
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1 o jus
Thin-Layer Chromalogram of Waler Extracl of the Fruils of Terminalia chebula Relz.

solution (A)

solution (B)

detection under UV light (254 nm)

detection under UV light (366 nm) after spraying with anisaldehyde 15
detection with potassium hexacyanoferrate(in TS and iron chloride TS
spot developed in some samples

spot appears after standing overnight.

UEE M=

*

'
AA o

S1IAYABFIDENALFRINUYA (spot) NIFENHL
WREHIWNUILTUR N UAYDIF T LA
(Figure 1) §10e19MINTIRENANEIINIANTDS
39 Zingiber officinale Roscoe. @18 UPLC I@ Eﬂ,%
§13N§N gingerols Way shogaols Winaafieuiad
S13REALIIDLNANINYALTIAEHDINTIANY
6- gingerol, 8- gingerol, 10-gingerol, 6-shogaal,

8-shogaol Uay 10-shogaol™ (Figure 2)
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1 o m s
Thin-Layer Chromatogram of Chloroform Extract of the Fruits of Piper nigrum L.
1 = solution (A)
2 = solution (B)
I = detection under UV light (254 nm)
o = d with acetic p ium iodobis hate TS
I = detection with a 50 per cent v/v solution of sulfuric acid in methanol
IV = detection with a 50 per cent v/v solution of sulfuric acid in methanol after
heating
= spot developed in some samples

Figure 1 TLC chemical identifications of medicinal plants in Thai Herbal Pharmacopoeia

A. Fruits of Terminalia chebula Retz., gallic acid as chemical marker (silica gel GF254, toluene: ethyl

acetate: anhydrous formic acid 10:9:2)

B. Fruits of Piper nigrum L., piperine as chemical marker (silica gel GF254, hexane: ethyl acetate

6:4)
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Figure 2 UPLC chemical identification of ginger
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Calibration curve of 6-Gingerol
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Figure 3 Calibration curve of 6-gingerol
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