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Abstract

Introduction and Objectives: The “Ya Ha Rak”, an oral traditional Thai herbal formula for treating
fever, has officially been listed in the National List of Essential Herbal Medicines since 1999. It consists of the
roots of five medicinal plants: chingchi (Capparis micracantha DC.), Ya Nang ( Tiliacora triandra (Colebr.) Diels),
Khontha (Harrisonia perforata (Blanco) Merr.), Tao Yai Mom (Clerodendrum indicum (L.) Kuntze) and Ma Duea
U Thum Phon (Ficus racemosa L.). Investigations into biological activity studies revealed that Ya Ha Rak exhibits
anti-allergic activity through the inhibition of immune reactions, melanogenesis and tyrosinase inhibition, as well
as antioxidant activity. No skin irritation was observed in human skin, indicating that the formula is safe for topical
application. Therefore, it has the potential to be used externally for the treatment of allergic dermatitis. This study

aimed to develop a cream formulation incorporated with Ya Ha Rak spray-dried extract and to establish an analytical
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method for quality control, including the evaluation of the chemical and physical stability of the cream formulation.

Methods: The dried Ya Ha Rak herbal formula extract was prepared by aqueous decoction extraction
followed by spray drying. Subsequently, an analytical method employing reversed-phase high-performance liquid
chromatography (RP-HPLC) was developed for the quantification of the marker compound, perforatic acid, to
ensure the quality control of the obtained extract. The method was further validated by ICH Q2(R1) guidelines.
Then, the obtained extract was formulated into an oil-in-water cream. The physical characteristics, the amount
of perforatic acid within the cream formulation, and the functional properties of each formula were evaluated to
select the most suitable formulation. Finally, the stability study of the chosen cream product was conducted by
the ASEAN Guidelines for the Stability Study of Drug Products (2013) under two conditions: room temperature
(30 + 2°C, without controlled relative humidity) and accelerated condition (40 + 2°C, 75 + 5% relative humidity)
for 6 months, with subsequent estimation of the product shelf life.

Results: The Ya Ha Rak extract obtained from spray drying exhibited a herb-to-dry extract weight ratio of
7.3:1. The method validation yielded the following results. The specificity of the analytical method was evidenced
by the purity of the perforatic acid peak in the chromatogram of Ya Ha Rak extract. The calibration curve for
perforatic acid was linear over the concentration range of 8.68-79.0 ug/mL, with r* of 0.9997. The relative standard
deviation (RSD) for repeatability was within 2%. The percentage recovery ranged from 98.0% and 102.0%. The
limit of quantitation (LOQ) and limit of detection (LOD) were determined to be 0.34 ug/mL and 0.07 ug/mL,
respectively. The development of cream formulations revealed that Formulation 3, comprising 67% purified
water, 10% propylene glycol, 6.5% liquid paraffin, 5% cetyl alcohol, 4.5% Lexemul” 561, 4% stearyl alcohol, 2.5%
Ya Ha Rak extract, and 0.5% Spectrastat BHLTM by weight, exhibited superior physical characteristics, including a
smooth, homogeneous texture without phase separation, a mild herbal scent, and a pleasant skin feel. The formulation
complied with the quality control criteria specified in the pharmacopoeia. The content of perforatic acid found was
determined to be 1.38% w/w in the extract and 32.52 mg per 100 g of cream formulation. A six-month stability
study demonstrated that the cream formulation exhibited physical and chemical stability under both accelerated
and room-temperature storage conditions. The estimated shelf life of the product was determined to be 25 months.

Discussion: The extraction method employed Thai traditional medicine practices by using water decoction
followed by spray drying, which effectively preserves the quality of the extract by minimizing thermal degradation.
The quantitative analysis of perforatic acid using RP-HPLC was developed and validated following ICH Q2(R1)
guidelines, ensuring accurate quality control of both the extract and cream formulations. For the cream development
using 2.5% w/w concentration of the herbal extract, formulation 3 exhibited the most favourable properties,
including a smooth texture, pH of 4.93 & 0.03, and viscosity of 65,848 + 2,463 cP. The perforatic acid content was
found to be 32.52 mg per 100 g of cream. Stability studies conducted over 180 days under both room temperature
and accelerated conditions demonstrated excellent stability in physical appearance, viscosity, and active
compound content, with the percentage reduction in perforatic acid not exceeding 2.1%. These results indicate that the
developed formulation possesses adequate stability and quality for further clinical investigation.

Conclusion and Recommendation: The developed Ya Ha Rak cream formulation demonstrated suitable
physical characteristics, satisfactory stability, and complied with the quality standards in the pharmacopoeia. It is
recommended that further in vivo studies, particularly in human subjects be conducted to assess the efficacy and

safety of the formulation for the treatment of allergic dermatitis.

Key words: Ya Ha Rak cream, water extract, perforatic acid, HPLC
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EY WAZIDAUAINEUAINNUULITRAINAY
2 = a o

Tunmsusuisszarauazaatin i lUasrasay
SNEULYNIMEMNLEZLAR enaTdasia Ui

(1) ANWULAMEUBN & NAL LAZATAN
NLNOUAIDLLEINTL

2) anandia loglfinsasinanuniia
(Brookfield, Germany)

3) A1enNdunIe-a19 laald pH

Table 1 Formulation of Ya Ha Rak cream

meter (Sartorius PB10, Germany)
@) USanansaiasinn@nluasuy
Fordangasf Wwadfigaroluuizas
SnengmamanmnsaslSannasnsalasingdn
W 1 ga3 an@nmeanuaIanIngasasN
NNLYNIMTANEN ANNAIFIIN AN U EN

Fnues1lng W6l 2556 09 Ten

Ingredient Function Quantity (%w/w)

1 2 3
Stearyl alcohol Stiffening agent 7 5 4
Cetyl alcohol Stiffening agent 5 5 5
Liguid paraffin Emollient 4 6 6.5
Lexemul® 561 Emulsifier - 4 4.5
Ceteareth- 25 Emulsifier 2 - -
Propylene glycol Humectant 10 10 10
Spectrastat BHL™ Preservative 0.5 0.5 0.5
Extract Active 2.5 2.5 2.5
Purified Water gs to Diluent 100 100 100

2.6 MSANIANNAIHNINTISLARNILAN
2YD9ATH
NOFOUANNASENTNYIIAR M BN TN
vosenmeliamasgunnanuanehoriu 2 snme
fla aNEgMn e (30 + 2 DI IEaITYE
135314@’]1&%%5&%%‘5)17'] 3, 6 LAIDU LAYANILLIY
(40 + 2 DeFnITATEE ANNTUTNIE 75 + 5%)
71,3, 6 Hou
2.7 msmuwnaIgms laINmnsERaman
miﬁm:ﬂmamammmqﬁﬁﬁ@iaé’mwmi

Fox (k) Pa9eaNEaneInTNavefiuna ey ld

Arrhenius equation @914 WMseIwInAAIAI

ONMATONNNNILII WA AND

NaNSANEN

1. MIASINATANAYINIIIN

| &anaatoifunsazfuadtnema Tagsl
5@1’5’]ET"DHETH%\,LW’iLLﬁGﬁaﬁ’mﬁﬂﬁ’]iﬁﬁ@L‘Vl"lﬁ'i.l
731 MIUS AN UL TERAlAEAE
19ms%u (Karl Fischer Titration) Wuﬂ%mmﬁw

WhiTuSaeay 1.11 £ 0.16 (n = 5) leeihwsin
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4 ada 4
2. MINAUNDTIAUATISH
slumiﬁmwmgm (standardization) 289
MIefeenTIN loeldis RP HPLC léndanld
acetonitrile WENNUEITAZANEAUDY acetic acid
Wi 2%y (v/v) Wwaefau laafnsUsy
DATNFIUYDINFLA R UNTTIFDITRATNHNTIIIAN
LﬁaiﬁmmimLmﬂﬁmmmiﬂsmaumﬂaggﬂm
1 a o @ % % 1 [
uelazahe e suenisn ldashsfamnnelu
a1 60 Wif leelisunsums lasyaumandaud]
dl oA a £ g 1 A o 1
AlEinvavduadei 9r9na 1-10 w7l Fadin
A:B whiiu 80:20, 10-20 w1 WAy 70:30, 20-30
w7 Wiy 70:30, 30-40 1% wihh 40:60, 40-50
P71 WL 20:80 WaE 50-60 W7 WinfL 0:100

Faandlu Figure 1b

3. M3UsTUANNYNABIVBIITIATIEH
3.1 AINIWWIZLAIZAS

Figure 1a LEAINALRIFITALANY
mmgmm@ma%miw@ﬂﬁ retention time 26.55
W drulesanlnunsneasansatia (Figure 1b)
WuReTim 26.54 Wit Budifiunsenlasin-
7160 laufa19aaa1n UV spectrum 28906
ﬁy’aaaammim%ﬁauﬁuaEhmmmzfl (Figure 1c)
ALY TIRETRFaLATN UV spectrum flgnBadi
(26.24 Wi7) 9Ag9GA (26.54 WiTl) UAYYAAU®
(26.80 W) flenaumslautalisimsausuniu

Slanaedlu Figure 1d

. (@) . b)
i 26.55 min ! ( ) {
26.54 min
3 o g 3
" i \
I
| »
T 7 J\L k 7 _“L_H) FapTa | I
J o a gy s R PN NP P | |
— 26.54 min — Ya-harak - — 26.24 min
750 — Perforatic acid — 26.54 min
~ 26.80 min
1000
500 /\
p 0
-250 -500
() (d)

T T T T T
240 260 280 300 320 340 360

nm

T T T T T
240 260 280 300 320 340 360
nm

Figure 1 HPLC chromatograms of perforatic acid standard solution (a) and Ya Ha Rak extract solution (b).

Overlaid UV spectrum of perforatic acid at 26.55 min and Ya Ha Rak extract at 26.54 min (c) and

overlaid UV spectrum of Ya Ha Rak extract at 26.24, 26.54, 26.80 min (d)
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3.2 FrsanuTuiduass (linearity): Wu
AANNFNNUTTLNT19AN N NT UIDINTA
wWaslwadin fuen peak area Sanadudiunss
FIeNMI v = 56921x + 73600 (% = 0.9997) 1w
FrnNudndn 8.28 - 69.0 IulasnSusinfiadans

3.3 ﬂ'A’INL‘ﬁEN (precision): NAMTIATIEH
MmuSnsalasns@nluasstie ety
1381.39 + 19.14 mg% WASNWL 32.52 + 0.10
mg% MINAFDLANNALILEAS IHFuI e
Doaumusnasgudins < 2.0% Foflunma
933U (Table 2)

3.4 sJ%mmﬁ"lqmﬁmm'mmqawu (limit
of detection: LOD) LLazﬂ‘%mm@‘%wq@ﬁmmsm

Saldlaudanuununuaraudios (limit of

Table 2 Results of repeatability (precision)

Parameters

Injection precision
Intraday precision

Interday precision

quantification: LOQ): @1 LOD #a3mMIILaTIEh
nelasWn@nwiiy 0.07 lulasnsu/Aadaes
ez LOQ Senwhiiy 0.34 lulasnsu/fadans low
Fen DT UENANSYITL 0.71% (n = 6)
74 Aas

3.5 ANNANAAY (accuracy): I@H?‘Emi
WM snaIuissRuaNuENTUSaLaE 80, 100
LAY 120 A9 luaNTaraasiaeng Laad [iinen

a 4 .

‘% recovery agiuma 98.0 - 102.0% TNFaANHDI
TUNTFI NANINAFDUANNYNADIVDIAD
AATLATIANALEAI b Table 3 NANITATID

4 L aa X ~ ¢
HOLVINNALEAIIN BT 1 T LT
USanIaos W Gn lussaiaevinTnuay

= % 1 = a A
mgﬂ,@m eNINUSTEN TN

% RSD (n = 6)

Extract Cream
1.72 1.72
1.38 0.29
1.83 1.12

Table 3 Recovery study (accuracy)

Spike Level (%)

80

100

120

Sample % Recovery % RSD (n = 6)
Extract 98.99 + 0.57 0.58
Cream 99.37 £+ 1.36 1.37
Extract 99.73 + 1.56 1.57
Cream 99.56 £ 0.95 0.96
Extract 99.76 £ 1.72 1.72
Cream 98.46 + 0.46 0.47
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4. MINAUGATATH

NANIIGITIRNHUSNIINILNINLATNE

Table 4

MIIONLAUSHINTOL DS INTEN AN

Table 4 Results of physical and chemical property analysis of the three cream formulations

Test parameters

Way pH 99gasrInenynsInis 3 gns uaed

Appearance Viscosity
Formula
(cPs) = sD
1 Homogeneous, white-ivory, mild herbal scent 91,289+ 916
with thick texture
2 Homogeneous, white-ivory, mild herbal scent 66,853 £ 3015
3 Homogeneous, white-ivory, mild herbal scent 65,848 £ 2,463

4.58 + 0.04

4.71 +£0.03

4.93 +0.03

Assay of
Perforatic acid
(mg%) = SD

26.30+0.13

30.94 + 0.38
32.52+0.10

5. ANSANHIANNAIENINYBIASVATNY

gash 3

NAMIANHNANNASTNINNISN BN INLAE

= o = d‘ (=3 a Y
L@maa@mummmamﬂu@quwamazamw
199 GL%’iSEISL’]a’] 6 LD LLﬁ@di% Table b W&

matssidiuaiymafusnmaumsiwInaIN

F4N19 Arrhenius equation Wudwﬁaqul,éﬁ'mu

25 15101 AR AINUNANITNAFDUANNAIF?

2 gl

Table 5 Stability of cream formula 3

Days  Storage

condition
0 RT*
30 AT**
90 RT*
180 RT*
90 AT**
180 AT**

Test parameters

meldianmusslutisssasing 6 Wau lnawu
nsauasinndnanaslsiifiv 5% Fedagadonan

FHIIDFUUFYUMIMAUADINTALININT

Viscosity

(cPs) = sD

Appearance

Homogeneous, white-ivory, mild herbal
scent

Homogeneous, white-ivory, mild herbal scent
Homogeneous, white-ivory, mild herbal scent
Homogeneous, white-ivory, mild herbal scent
Homogeneous, white-ivory, mild herbal scent

Homogeneous, white-ivory, mild herbal scent

65,848 £ 2,463

65,248 £ 1,957
64,064 + 2,658
63,225 +2,714
74,621 +2,135
75,308 + 2,759

pH = SD

4.93 +0.03

5.10 £ 0.04
5.12 £ 0.03
5.24 + 0.05
5.24 £ 0.04

5.40 £ 0.05

Assay of
Perforatic acid

(mg%) = SD

32.52+0.10

31.89+0.18
32.13+0.38
32.13 £ 0.42
31.86+0.18
31.86+£0.14

Note : * =Room Temperature (30 + 2 °C/ without controlled relative humidity)

** = Accelerated test (40 + 2 °C/75 £ 5 %RH)
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anlMaNa

e T T aeTat RO 11ty e et
nityanmetpsemdorasunndunlng lagld
SNSRI LA aNTafio
Al rhunszLnum T s ameTemenh
sanlaeAamavuisuuLuHes Fafhumafiad
SesldFuothamsvay Wosannsznumsvh
WHaAeTUREN TR WASHNUNNINDIDUMNA
ﬁﬂ%ﬁqmwgﬁ@ﬁmdw 100 °C Sstheaanaidon
sauraINdasuaINaNNTaule

AT ldWamnarlssfiudsieneih
nsalesnsdnlasl¥medin RP-HPLC 29nse
woslwsdnusnsiny lusneum Aevesans
fawia v fige ulasan nunssmasansaiio 53
LT AN AN TN TNTIAFOUANEININE
SN ICH Q2(R1) valughuamagnéios
(accuracy), ANNLNWEN (precision), AN
(specificity), @8wTadu (inearity) Lazae
FHEMNTNT92TA (LOD/LOQ) FIWa a8
GL%%%f’ﬂumimuQNQmmwmaa%\amiﬂﬁ@wLLa::
WA AEH LoeailUsyanEnw

MmN amsaiauiaehIuen TN luan
Saiudosay 2.5 Toenhmindmsumsnaness
ymemanlnnudies Ansonlesdenadde
fnuesusalnafifionaduduluaig 1-5%
w/w qu%mamé’ﬁmmﬁ%@ A AANNAIEN
LaslannNe@aNImtle Wy @3Nan Phyllanthus
amarus Wag Tuberose ﬁﬁmmﬁm%’u 2.5-5%
wiw Winadnudauaranmssnian @
Mmaﬁwmqmm%am%& 3§13 N3

AN ANBULMAAIMENNTDIATHTIY 3 §69

WU g7t 1 Aidlenrinuazananiiags Yo divhiu
91,289 + 916 cP wavdlen pH Wiy 4.58 £ 0.04
4 sl - A
Ferondnash ensmitarasgasiiaaudhogaivly
4 .90 4 o 4
Fevh W3 Rnmuaziuzilomasuuiaw 4sene
ananRenalalunisldwiasuaivaeld
Wasziiuangnsdhume ceteareth-26 v
\Wor3ndn uag stearyl alcohol 7igeiisiauay 7
fnalieIusinnanilegs oananadunile
2090333950 ugas?t 2 leew/aen emulsifier
AN ceteareth-25 $ Lexemul® 561 Wagae
153104999 stearyl alcohol Wiusaeay 5 vi LA le
E a4 X A a .
WaaSuiiunu agiiaySanourad liquid paraffin
ndovar 4 WWudouay 6 Wia lWasuiannay
nauhe wun ldananiieanas wifiu 66,853 +
3015 cP wage pH Wiy 4.71 £ 0.03 A3Ngash
3 anUFNe9 stearyl alcohol Wudeear 4 uay
WA liquid paraffin WuSasay 6.5 WaNNANN
YsAu nuMaeaamiia (6l 65,848 + 2463 cP
Lazen pH wihnu 4.93 £ 0.03

A aa

A3ugaIh 3 lFuadnsnavigaluau

q
2

AENTAMINILNIN 1éun WanIniansme
WleuavBua Sasiians WIAaMILanNTs uas
= A‘ 1 z g a v A
mauasgu”l,maau o uanand Wamsudedien
ANNTUNIA-I TN ZENTUENNRD LTasNa
AT TIZANUIIAUS NN TaLl S N1 @n
TushSuesnagi 32 62 AadnTusaa3a 100 n¥x
4 v o - . o
maamaamummqumﬂﬁsflfﬁaﬁaﬁ@wm
5snmnIaaswandniavay 1.38 laeinsin

> '
v =

fatin g01371 3 AsienuanTiGyemeamnuasiad]

= £ °

Amsngantumsih lWfnmenuesdasa b

NANTHTIANOLANBULNLUDN RO
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L3870 180 14 Mﬁmam&jmqmmgﬁ PIUANI DY
= %3 ) g = % 1 t:l
menen aaxsaafudiodemslsinlasulas
T finisuandns Faaw nIanduiailng
1 zd a = o a v =
9T ATNNANNAIFIVNMENNG MUANNATIR
~ G A Py ~ P @
ALALNgMNYRN B9 AANNNRAAARILEN
Yiae 91N 65,848 + 2,463 cP Lwiulsn (Day 0)
WAD 63,225 + 2,714 cP 1wiufl 180 Aawflums
wWasuastlszanm 3.98% F9flang luneuat
AuanSuld Aan1ess FuSanunia iDL
Wl 75,308 cP AeLduiinanlszanns 14% a1
ARAINNITIENLVAIUNUINEIUATBNITIUD
299 emulsifier Y1 O3 NI WANTIDLILE I
Widadens Wimsuandusaatansy Do
Lifinadudonmumnnandum feiudaananTn
dyuldgasasudanaindaauasdiain
ANNTTA I U9TELs A MO FaLAMA dien
pH ffememaaesuslasfisauwudiansae/ls
seeuianangn iR lales lavin W Aa g
DV e . N
pehslafienuensithssTsmainauaenssioiod i
sravenn auUsaunsaasne@n denedl
ANNAITIFINADALISIEN 180 Tub 719 U9z
gounnRvasuazanizss laueite ldogludas
31.86-32.52 mg% Feimalasuuaslaifin2.1%
L2 e 4 o EHa
INANSHA U m'atl;ﬂaauuﬂaﬂmmuuammg
slummsﬁﬁaag\l%ﬂéfmmmmggmmmméfwaa
£ a e e A 4 .
seanMB lunaafusiIasdans dalaevily
mnUSanauansadyasmde litloandt 95% vad
AMBNGUALDDNFETRANNAIFUNEIIND NN
msanmi Jsesnsnaqlldnnsaesinsdn
= = =) a dl =
Nmmamm@slugjmmwwmﬁau wazlafing

o 1 A o o @ SJdl [~
FAUGIDE NN U IOTYMN F_IGLGI Na%vlﬂm’ﬁm‘]_ﬁﬂﬁj"]

~ . =
ﬂ%’lumiwwaau LW?WE?J?NWMﬁW?UJ‘EQMﬂ']W
o | 6 A o Vo A
magiummmmyam‘u‘l@mmmmigmmwmwum

fmsumsFanagmn®

TRGET

o X . .
MIfnERUTrauaNg NS lum e
WA U ASNINEITATALNITIN 1O NEN N
a 6 Y o a Y |
Quﬁtytymmwmmuvlmmmﬂum&ﬂaamﬂm
9 % 2 % 2 9:
ATETIAENINTIN LR INNTLLIUNIF NG
LIVIAILAN I@mﬁé’mwﬁmaaﬂﬂm@iaﬁmﬁﬂ
ATATALIAIN 7.3:1 SMSTUMTIONLALUSHNUNTA
wWaslwm@n luaesusiNeawaueemaiie RP-
HPLC F961%NIAT1980UA NN aN93D
AN ICH Q2(R1) nwinfiens
1 2 [~1 L = 1
PENATUTIM LEAIA NN A UNTIR a1
s 8.28-69.0 lulasnSu/Naddes (R2 = 0.9997)
FSouarMIAuNAU lT9 98.0-102.0% Wazen

e mummgmvb\i 1 2%

ANMINNNFATARNNWIU GO NUIFNT

' '
~ =

= (%2 £ £ X
1 3 BINTANALNINTIN LUANNT N 2.5% L)
WD AANBUENIMEMNANZTN TS 1eun
i a = a 1 ;’j AI
Woasuifauazidue lauondu nduayulng
Sau wayliaNaNacnaRY anunde 65848 +
2,463 cP U@y pH 4.93 £ 0.03 740/ 11729
APNIEFNAURINTS a3NT e TUS NN e
Waslns§in 32.52 Ja8n5u/100 NSH LATNIW
BT IAMNERT TR T TIEN L e

ATANIAIMNAITIT ULIRT 6 LHDU
VI AN MNE MO AT BILALENIZITS NUIAIN
a v A d‘ (%3 =
Fanuassnabon dneuemameannladinig

wWaswilas ansudiadawutadlaifin 14%
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