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Abstract

Introduction and Objective: Elephantopus scaber L., a member of the Asteraceae family, is a medicinal

herb traditionally utilized by local communities and high—altitude ethnic groups in Thailand. According to
indigenous wisdom, the roots and whole plants are typically sun—dried and prepared as decoctions or medicinal
tinctures (steeped in alcohol). Its primary therapeutic properties include enhancing physical vigor, acting as an
aphrodisiac, relieving muscular pain, serving as a diuretic, and treating various male—specific ailments. Additionally,
the leaves are also employed for wound healing and relieving fever and cough. Despite its extensive traditional
use, E. scaber lacks established quality control specifications in the Thai Herbal Pharmacopoeia. Consequently,
this study aims to investigate the physicochemical properties of E.scaber L. leaves to provide information for the
development of standard specification monograph and quality control of this herbal material.

Methods: Twelve samples of E. scaber L. were obtained from natural sources in Thailand and compared
with the authentic sample received from the Herbarium Laboratory. Samples of E. scaber L. were preliminarily
examined for chemical properties using color reaction. Chemical identification was performed using the thin layer
chromatography (TLC) method and their physicochemical properties were also determined.

Results: All 12 samples, based on the color reactions of the preliminary chemical examination, 12 were
positive when tested for flavonoids and phenolic compounds; and based on the TLC method, they were positive
for flavonoids and chlorogenic acid. As for their physicochemical property studies including gravimetric method,
their mean amounts + SD for the moisture content, total ash, acid—insoluble ash, water—soluble extractive and 95%
ethanol-soluble extractive were 9.33 +0.75 %, 6.42 = 1.20 %, 2.70 £ 0.92 %, 15.55 = 3.60 % and 7.05 + 1.59 %

w/w, respectively.
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Discussion: All 12 samples of E. scaber L. were found to contain substances with hR; values and colors
identical to the chlorogenic acid standard, with an hR; value of approximately 30 — 31. However, variations in
band intensity suggest differing concentrations of chlorogenic acid across the samples. These differences may
be attributed to variations in cultivars, the age of the herbal plant, harvest time, soil conditions, mineral content,
topography, or climatic conditions. Based on the results of the physicochemical analysis, the quality standards for
dried E. scaber L. leaves should be defined as follows: moisture content, total ash, and acid—insoluble ash should
be no more than 10%, 7%, and 3% w/w, respectively. Furthermore, the contents of water—soluble extractive and
95% ethanol-soluble extractive should be not less than 14% and 7% w/w, respectively.

Conclusion and Recommendation: The findings of this study will contribute to the establishment of a
standard specification monograph for E. scaberL. leaf in the Thai Herbal Pharmacopoeia (THP), as reference for its
quality control. If future research identifies specific compounds with significant pharmacological activity suitable
for drug development, quantitative research should be conducted to analyze those markers within a standardized

extract. This is essential for toxicological studies, clinical trials, and future commercial utilizations, including the
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development of a new monograph for E. scaber L. standardized extracts in THP.

Key words: Elephantopus scaber L., physicochemical properties, proposed specifications, quality control
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Table 1 Twelve samples of Elephantopus scaber L. obtained from natural sources in various provinces of Thailand

Sample number Natural sources

—

Makham District, Chanthaburi Province

Kong Ra District, Phatthalung Province (violet flower)

Kong Ra District, Phatthalung Province (white flower)

2 Mae Ramat District, Tak Province

3 Mueang District, Trat Province

4 Ban Na Derm District, Suratthani Province
5 Ban Na San District, Suratthani Province
6 Wiang Sa District, Suratthani Province

7 Tha Yang District, Phetchaburi Province

8 Huai Yot District, Trang Province

9

10

11 San Kala Khiri District, Songkhla Province
12 Sawi District, Chumphon Province
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2.1 mswgarienanyeimaadl (chemical
identification)
1) Ufjfi5a1M5iied (color reaction)
Shinoda's test bt@% Ferric chloride test

AnmMsfigatnansoimaaiaag

Uisennsiiedrassanaeasynazalzain
Tolais&austs wuifladnunuuaniidoauas
negaumanIvUgAsentunsa lalasaansn
ynéhethaasnanddesowiudunadu ueash
Tnauanfusmsngamaliuesd (lavonoids)
LaEMINAFIUAIUETATALINDIINARD |56
nnshothalAsuanaidensouduiiGenuwnaeh
uansI lnauanfuasngaiueadn (phenolic

compounds) (Table 2)

Table 2 Preliminary phytochemical test results of Elephantopus scaber L. extract

Test

Shinoda’s test for flavonoids

Test results of Elephantopus scaber L. extract

Ferric chloride test for phenolic compounds

2) lasanlnns1@[Iune (Thin Layer
Chromatography)
asdtlavnauvaaiivaslule d5dnians
neuwlalnend WeRgakiandnualmaadicne
A5l lnnaifiaung leaasrasaumeldua
Saem hlowannueninan 254 W lsas Wi
$hotha?i 1 -6
Tuausin $1wm 9 way, hehaft 7 uae
8 Tuausin $1wm 3 unw, dhaehsi 9 uae 10 19
LOLA® 19495 3 Wo, hoeha?i 11 wae 12 Ty

2o 719 6 wa (Figure 2A, Table 3, Table 4,

»

Table 5 waz Table 6) Wagsagaunieleiie

Fanm b laaaemuemaan 366 wiliues wudh
$hothefi 1- 6

T unuABentuih 89 uazduasumsy
TIuviN 8 wnw, §haehefi 7 uay 8 IHunudden
U &

AU uasRuesuay Taaroae 8
wnu, heehoft 9 uay 10 WHunudBenuuih &4
SrhUuden wasRuasiluay TIMTIIMNA 5 UL,
$haehefi 11 uas 12 Wunudh A uden uasd

LUAILIUTNY TINVIINNG 6 Lo (Figure 2B, Table 3,
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Table 4, Table 5 waz Table 6) NAINNUAL
ATATA LD UNV UL IO ADUTANIARETIZ D
LAINUVUAEFNTAZAENDR WUNF8ENIA 1-6
THunuRiundeswden &M fudes uariies 3
f: o ] dl U = A

VNG 9 0L, $eehe?l 7 way 8 TWunudimang
Y F@oUui FN1 Fnae9 warFLad

FINTIRNG 6 LU, §19EN971 9 Ay 10 MWunud

WidasUwdyy Smdssturay M3eaduih Jih
LALRLAS TINHINNA 8 Lo, $hothafl 11 uay
12 Iunudmdesthuden 870 Fudes wardued
TINTIVANG 6 UOL WALFRENITIS 12 $oEns a7a

WUNIPAanL3aRN (Figure 2C, Table 3, Table 4,

Table b ey Table 6)

8 9 10 11 12 13

8 9 10 11 12 13

8§ 9 10 11 12 13

Figure 2 Thin Layer Chromatogram of Ethanolic Extracts of Elephantopus scaber L. (1 -1 2) compared with
standard solution of chlorogenic acid (13). Detection under UV light at 254 nm (A) and 366 nm (B)
before spraying with NP/PEG test solution, detection under UV light at 366 nm (C) after spraying with

NP/PEG test solution.
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Table 3 hR; Values of components in six ethanolic extract samples of Elephantopus scaber L. (1 —6) compared

with standard solution of chlorogenic acid (13)

Band hR; Value Detection under Detection under UV light 366 nm

UV light Before spraying with After spraying with
254 nm NP/PEG Test Solution NP/PEG Test Solution

1 8-9 quenching green—blue yellow—green

2 11-12 quenching blue blue

3 21-22 quenching blue blue

4% 30-31 quenching blue light—blue

5 48-49 quenching = blue

6 58-59 quenching blue light=blue

7 79-80 quenching blue light—blue

8 90-91 quenching red—pink yellow

9 98-99 quenching red—pink red

* chlorogenic acid

Table 4 hR; Values of components in two ethanolic extract samples of Elephantopus scaber L. (7 and 8) compared

with standard solution of chlorogenic acid (13)

Band hR; Value Detection under Detection under UV light 366 nm

UV light Before spraying with After spraying with
254 nm NP/PEG Test Solution NP/PEG Test Solution

1 8-9 quenching green—blue yellow—green

2 21-22 = blue =

S 30-31 = blue light-blue

4 58-59 = blue-green light—blue

5 79-80 = blue light—blue

6 88-89 = blue =

7 90-91 quenching red—pink yellow

8 98-99 quenching red—pink red

* chlorogenic acid
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Table 5 hR; Values of components in two ethanolic extract samples of Elephantopus scaber L. (9 and 1 0) compared

with standard solution of chlorogenic acid (13)

Band hR; Value Detection under Detection under UV light 366 nm

UV light Before spraying with After spraying with
254 nm NP/PEG Test Solution NP/PEG Test Solution

1 21-22 = = yellow—pink

2 25-26 = = yellow—green

e 30-31 = blue light-blue

4 45-46 - - yellow—pink

5 58-59 = blue-green light—blue

6 79-80 quenching blue light-blue

7 90-91 quenching red—pink yellow

8 98-99 quenching red—pink red

* chlorogenic acid

Table 6 hR; Values of components in two ethanolic extract samples of Elephantopus scaber L. (1 1and 1 2) compared

with standard solution of chlorogenic acid (13)

Band hR; Value Detection under Detection under UV light 366 nm

UV light Before spraying with After spraying with
254 nm NP/PEG Test Solution NP/PEG Test Solution

1 8-9 quenching - yellow—green

2 21-22 = blue =

8 30-31 quenching blue light=blue

4 58-59 quenching blue—green light—=blue

9 79-80 quenching blue light=blue

6 90-91 quenching red—pink yellow

7 98-99 quenching red—pink red

2.2 msAnmamanddniemeniniadl  aia@meYTLea 95% (Table 7) Toeenituanaidiu
(physicochemical properties) @hmﬁl B%ﬂiéf’oﬂﬁmﬁﬁ?miw @ﬁaus}?w 2 ﬂ%@ PINND
mMIeTEAgUENTAMIMenMmaiiaas  MsfEnERina wuhileiady + dadeaou
Tulailais&uuks ToonsiimmeiBanmensdu  anaagi (SD) whiy Soens 9.33 + 0.75, 6.42 +
FreAnaTiiaan Yaanaudiss Peoudiill 120, 270 £ 0.92, 15,56 + 3.60 wag 7.05 + 1.59

avanelunTe Ussnodsarianeneii wassanma Toeniniin enuaeiu (Table 7)
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Table 7 Assessment of physicochemical properties of Elephantopus scaber L. leaf samples

Sample Moisture content Total ash content

(% w/w) (% w/w)
1 9.97 6.22
2 8.93 5.97
3 €52 9.96
4 10.14 6.32
5 8.58 5.87
6 9.14 6.55
7 8.35 5.27
8 8.12 5.35
9 10.59 6.66
10 9.64 6.19
11 9.71 6.20
12 9.28 6.44
Mean 9.33 6.42
SD 0.75 1.20
10% 0.93 0.64

Note:10% is 10% of mean

SD is Standard Deviation

Acid—insoluble

ash content

(% w/w)

3.28
2.64
0.34
3.42
2.12
3.27
2.10
2.13
3.58
3.15
3.18
3.24
2.70
0.92
0.27

Water—soluble

extractive content

(% w/w)

18.24
18.65
18.11
17.84
17.64
19.35
9.14
10.54
13.66
10.74
17.01
15.66
18,899
3.60
1.55

Fuldsunanal

95% ethanol-
soluble extractive

content (% w/w)

8.69
8.74
8.36
8.27
7.99
8.86
4.88
5.11
5.73
5,19
L7
6.87
7.05
1.59
0.71
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Table 8 Proposed specifications of Elephantopus scaber L. based on physicochemical findings

Physicochemical Properties

Mean = SD
Moisture content 9.33+0.75
Total ash content 6.42 £ 1.20
Acid-insoluble ash content 2.70 £ 0.92
Water—soluble extractive content 15.55 £ 3.60
95% ethanol-soluble extractive content 7.05 +1.59

Criteria

Not more than
(Mean + 10%)
10.26

7.06

2.97

Not less than
(Mean - 10%)

13.99

6.35

Proposed

specifications

Not more than
10% w/w

Not more than

7% W/W

Not more than

3% w/wW

Not less than
14% w/w

Not less than
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