Research Article

Sciences of Pharmacy

Check for
updates

Quality Control of Herbal Drug (Paxherbal Bitter
Tea) Via Thin-Layer Chromatography and
Phytoconstituent Analysis

Tunde Ayobami Owolabi ® &4, Emmanuel Amodu, James Danga

[The author informations are in the declarations section. This article is published by ETFLIN in Sciences of Pharmacy, Volume 2, Issue 3,

2023, Page 211-215. https://doi.org/10.58920/sciphar02030115]

Received: 23 July 2023
Revised: 25 August 2023
Accepted: 26 August 2023
Published: 28 August 2023

Editor: Garnadi Jafar

©=2 This article is licensed
under a Creative Commons
Attribution 4.0 International
License. © The author(s)
(2023).

Keywords: Bioactive

constituents, Quality control,

Paxherbal Bitter Tea, Thin-
layer chromatography.

Abstract: The effectiveness of any herbal medication depends on the presence
or absence of pharmacologically active phytocompounds. These ingredients are
significantly affected by the quality control system espoused during and after
manufacturing processes and the operation of such pharmaceuticals. Thin-layer
chromatography (TLC) is a quality control parameter suitable to identify and
codify substances predicated on their distinctiveness and uniformity, giving an
identity for such substances. Paxherbal Bitter Tea is a polyherbal medicine
harnessed as an anti-diabetes medicine. This study assessed the
distinguishable phytoconstituents present and evolved attribute profiles (TLC)
for the herbal (Paxherbal Bitter Tea) to serve as a quality control check during
manufacturing for consistency and market identity. Qualitative phytochemical
and chromatographic assays were carried out employing standard
methodologies. The qualitative test revealed the presence of saponin, steroids,
reducing sugar, cardiac glycoside, and terpenoids, and the finger-print
chromatograms after progression with n-hexane: ethyl acetate (9:1) flaunted
three dissimilar elements under ultraviolet light at 365 nm and five spots, when
dotted with 20% methanolic sulphuric acid under visible light. In this study, we
developed an identity profile for Paxherbal Bitter Tea via its unique chemical
biographies, which can be exercised in verifying the quality and consistency of

the herbal product.

Introduction

Throughout history, healing plants have been applied
in burdensome old, newly coming maladies and ails
menacing the well-being and actuality of man on the
earth. Correspondent conditions encompass the
transmittable ones caused by microbes and non-
transmittable and life-menacing ones like diabetes,
hypertension, and various diseases (1). Traditional
medicine-producing companies have been regarded as
thriving in managing several infections and chronic
conditions with the advantage of being detailly natural
(2). Plants have legion bioactive principles like tannins,
alkaloids, and steroids (3).

The aggrandizing public importunity for natural
medicines has resulted in hyped merchantable
exercise and output of these medicines. This has
piloted growing interest in guaranteeing the

consistency and quality of herbal drugs. To effectively
attune the quality of raw materials, processing of stuff,
and final productions, it has become imperative to
develop reliable, special, and sensitive quality control
checks. Thin-layer chromatography (TLC) has arrays of
mileage in these regards. The methodology is simple,
cost-operative, and adaptable. The usages of TLC in
quality control of plant evaluation include attribute
profiling for the evaluation of chemical constituents of
an extract and quantitative assay of markers in plant
drugs (4).

Paxherbal Bitter Tea is a polyherbal product from
Nigeria, listed by the federal government of Nigeria as
safe with REG. NO. A7-1982L, exercise as an
adaptogenic, antimicrobial, anti-diabetes medicine. It is
packaged in a box of thirty teabags, sold and allotted
within and outside Nigeria for over 25 years. The
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medicine is offered as a tea bag (2.0 g) with a
transparent nylon envelope in a tinderbox square box.
An aromatic smell and a bitter taste characterize the
tea. It consists of well-delved medicinal plants, which
the most active ones include but are not limited to
Bitter leaves (Vernonia amygdalina) and Pawpaw
leaves (Carica papaya). It has been established that
the applied natural exertion of any plant is the tracts of
the phytochemicals contained in such a plant (1).

In the headway of our standardization of herbal
medicines (5), we aimed at establishing fast and
sensitive parameters for herbal drugs as a means of
checkmating identity and quality control measures by
evaluating the phytoconstituents and the TLC profile of
Paxherbal Bitter Tea as summarised in Figure 1.

Experimental Section

Chemicals

The chemicals or reagents used in this work include
concentrated sulphuric acid (H2504), ferric chloride
(FeCl3), chloroform, ethyl acetate, methanol, n-hexane,
hydrochloric acid (HCI), copper sulfate, acetic acid
anhydride, all are of analytical grade (BDH chemicals,
England), analytical pre-coated TLC plates (Sigma
Aldrich, Germany) and the water employed was dual
glass distilled.

Extraction of the Drug for Phytochemical
Screening

A kit bag of Paxherbal Bitter Tea from five
distinguishable production batches was obtained from
different accredited marketers (Auchi, Ekpoma, Uromi,

o

Drying and grinding

Paxherbal Bitter Tea Chromatograms

Irrua, and Benin City, all in Edo State, Nigeria) of the
drug. Each package was treated independently: 5
Teabags (10 g of tea content) were stint open, and the
powder medicine was poured into a clean, dried
beaker, weighed, and infused.

Concisely, 10 g of this substance was macerated in
warm water (40°C) for 45 mins with constant agitation.
This was screened employing a muslin textile, and the
filtrate was allowed to cool and harnessed for the
assay. The extracted filtrate was sampled for the
presence and absence of bioactive composites by
employing the standard procedures (6, 7) as simplified
in another study (3).

Extraction for TLC

Five tea pokes of Paxherbal Bitter Tea (10 g) from five
distinguishable product batches were extracted
independently with 50 mL of absolute ethanol in a
water bath maintained at 50°C for 15 mins. The
admixture was screened through a muslin textile. The
consequential filtrate was partitioned between 50 mL
chloroform and 50 mL water. The chloroform phase
was collected for the TLC assay for the five
nonidentical batches numbered 1, 2, 3, 4, and 5,
respectively.

The TLC was performed on an analytical pre-coated
TLC plate (Silica gel, 60 F254, Sigma Aldrich,
Germany). Samplings (1- 5, defining nonidentical
product batches) were lumbered with a micro-capillary
tube on the TLC plate and developed in a tank
(Shandon Southern T.L.C Chromatank, Unikit) with
mobile phase; n-hexane - ethyl acetate (9:1).

Extraction on
water bath

Solvent
partition

Thin-layer chromatography

Figure 1. Flowchart of the methodology.
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Table 1. Paxherbal Bitter Tea chromatograms under
UV light (365 nm).

Components | Color Rf (cm)
1 Light green|0.4000
2 Pink 0.2375
3 Pink 0.1125

Table 2. Paxherbal Bitter Tea chromatograms in
visible light (with 20% methanolic sulfuric acid spray).
Components | Color | Rf (cm)
1 Brown|0.9750
2 Brown|0.5250
3 Brown|0.4875
4 Brown {0.2500
5 Brown|0.0375

Observation of Separation

Plates were viewed under 365 nm UV light (ZF-1,
Niusiwen UV lamp, China) dotted with 20% methanolic
sulphuric acids, heated at 105°C for 30 mins, and
viewed under visible light (5).

Recording Chromatograms

Luminescence and non-fluorescence under UV light
were recorded with a digital camera (Tecno Camon 20
CAMERA, Rear Triple (64 MP, /1.7, 25mm (wide),
1/1.7", 0.8um, PDAF2 MP, f/2.4, (depth) QVGA) and
visualization was improved by changing discrepancy,
intensity, and brightness employing picture editing
software like as Microsoft Picture Editor (5).

Results and Discussion

Thin Layer Chromatography

Herbal drugs, be they mono or poly-herbal, are known
to be a mixture of different constituents with
established synergistic and or antagonistic effects. A
standard quality analytical method is vital to effectively
coordinate the quality of raw materials, processing,
and the final output. Thin-layer chromatography is a
widely accepted, fast technique for separating a
mixture of compounds (8). The stationary phase
consists of a thin layer of adsorbent like silica gel,
alumina, or cellulose on a flat carrier like a glass plate,
a thick aluminium foil, or a plastic sheet. TLC has
certain advantages over other forms of
chromatographical techniques. Separation of
constituents can be achieved more rapidly with smaller
quantities of the mixture. The separated spots are
usually more compact and more clearly demarcated
from one another, and the nature of the film is often
such that drastic reagents, such as concentrated
sulphuric acid, can be used to locate separated
constituents (9). Below are the obtained Rf values of
the thin-layer chromatography.

After the TLC plates were viewed for fluorescent
components, the dried chromatographic plates were
subjected to universal chemical derivatizations, with 20
% alcoholic sulfuric acid being a general spraying
reagent for natural products. This enables the
visualization of other non-fluorescent constituents (10),
as revealed in Table 2 below.

Less polar constituents move faster on the TLC
plate, while more polar ones move slower (11). From
Table 3's phytochemical results, terpenoids and
steroids (Rf 0.9750 cm and 0.5250 cm) are less polar,
while saponin, glycosides, alkaloids, tannins, and
starch are polar. This suggests that the TLC plate's
main constituents (less polar) are likely terpenoids and
steroids, matching values in a previous study (12). The
later constituents (more polar) include saponins,
alkaloids, and tannins (Rf 0.4875, 0.2500, 0.0375 cm).

A B ... - L
o i f

Solvent front

0.98

¢+ B 9as Origin
Figure 2. Chromatograms of Paxherbal Bitter Tea on
silica gel GF254 with n-hexane:ethyl acetate (9:1) solvent
system. Note: (A) viewed under ultraviolet light at 365 nm
and (B) sprayed with 20% methanolic H2S04 and viewed
under visible light.

Three emphatic elements were observed under UV
light with separate, distinct colors, as pictured in Figure
2a. These elements are the fluorescent ones and thus
were obtained at a wavelength of 365. Their color and
Rf data are given in Table 1. However, five elements
were observed after the plates were treated with 20%
methanolic sulphuric acid under visible light, as
presented in Figure 2b and Rf data in Table 2. The
mileage of TLC in the quality control of herbal
medicines can't be overemphasized (13, 14). Its
excellence includes but is not confined to low cost,
simplicity, and reproducibility. The appearance of
chromatograms in familiar, nonidentical bands can be
useful for identifying and authenticating medicinal
herbs.

The TLC biographies of the drug studied (Paxherbal
Bitter Tea) shown in Figures 2a and b unveiled that the
drug examined has some fluorescent and non-
fluorescent elements with aligned bands and the same
Rf valuations for all the nonidentical product batches.
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All identifications in the TLC are hung on a comparison
of the migration distances (Rf data) and the color of
the spots between the sample when the TLC plate is
dotted with a peculiar chromogenic reagent. The
quality of the assay depends on the accurate
positioning of the samplings employed in the TLC (14).

Phytochemical Screening Result and
Discussion

Out of the ten groups of phytoconstituents screened for
in the filtrate of the medicine, the results attained are
offered in Table 3 below.

Table 3. Results of the qualitative phytochemical
screening of Paxherbal Bitter Tea.

Phytoconstituents ?atch gatch gatch Zatch :atch
Cardiac Glycoside - - - - -
Saponin + + + + +
Tannin - - - - -
Phlobatannin + + + + +
Flavonoid - - - - -
Steroid + + + + +
Alkaloid + + + + +
Reducing sugar + + + + +
Terpenoid + + + + +
Polysaccharide/Starch | + + + + +

Note: (+) means present, and (-) means absent.

Farombi and Owoeye (15) have reported a similar
trend of obtained phytoconstituents in Vernonia
amygdalina, while Singh et al. (14) have reported
similar phytoconstituents of Carica papaya leaves with
slight differences. These differences could be a result
of material combination and processing. The
therapeutic exercises of medicinal plants have been
proven to be the function of the type and nature of
phytochemicals present in them (1, 11-14). The
phytochemicals present in the studied medicine (Table
3) contain alkaloids and terpenoids. These constituents
have been described to parade a wide range of
exercises encompassing hypoglycemic (1, 18), which is
the exertion denoted by the manufacturer of the drug
delved (Paxherbal Bitter Tea).

It is also known that alkaloids are active
constituents against hyperglycemia, high blood
pressure, and anti-stress. Saponins are also used as
tranquilizers (19). Terpenoids have been established to
be potent antimicrobial agents, and saponins have
been known to be synthesized by plants in response to
microbial attacks. Hence, they are effective
antimicrobial substances against a wide array of
microorganisms.

Conclusion

From the present studies, it can be concluded that
phytoconstituents of the examined herbal drug (Pax
Herbal Bitter Tea) are confined to saponin, cardiac
glycosides, phlobattanin, reducing sugar, steroid, and
terpenoid, which many researchers have reported
having direct biological activities (adaptogenic,
antimicrobial, and anti-diabetes) as claimed by the
manufacturer. The product also contains five emphatic
spots on the TLC plate of silica gel GF254 with n-
hexane:ethyl acetate (9:1) solvent systems, sprayed
with 20% methanolic H2504, viewed under visible light
and three constituents when viewed at 365 nm as its
quality parameters for identity and consistency of the
herbal drug.
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