e A A A

ISSN 3027-8325 (Online) RMUTTO Research Journal Vol.19 No.1 (January - June 2026)
DOI: 10.63271/rmuttorj.v19i1.271380

4

n1saemsusaslssliunani e viayulnsididiulsznauvasasanalna
Formulation and Evaluation of Herbal Ointments Containing

Zingiber montanum Extract

d4n31 naneUsEus!” afud aind! auan Awpau!
S ms WaeWug' uaz Uinan Inerunadnual®
Supattra Klangprapun!”, Saran Chaweerak!, Somjet Khongkhon!,

Ratchadaphorn Pisaipan® and Panatda Wittayanukullack?
anumirinsunmeusulng auzunmsuwsulneuasumenaden umine1dusvigauanesi Ussmelne
2 madsunduednasmeluladindunssy ausndymans uwninedoguanesi Usemelne
! Thai Traditional Medicine Program, Faculty of Thai Traditional and Alternative Medicine,
Ubon Ratchathani Rajabhat University, Thailand
2 Division of Pharmaceutical Chemistry and Technology, Faculty of Pharmaceutical Sciences,
Ubon Ratchathani University Thailand
"E-mail: Supattra.kl@ubru.ac.th Tel. (+66)862539009

(Received 25/03/2026, Revised 26/05/2026, Accepted 24/06/2026)
UNANED

nsthaygulnslunestuinysannisfumsleuinnssuuagesnanugmaingimansuasmalulad welmin

nandunfddndnvauvesguwy foidunidlunsiaumesdiuesndidu nelminUsslovuneguyuiduniunisass

¥
o

F1ela Msfisnues wazauLwlaAsugiavasuy N33Rl

IngUsvasaienwinFukarUssLiluNanSoum R

v
o o

alnsfifiaulszneuvesamsarinlng Saduayulnsiinulaluvesduiinduiuemesanngddygiviuudaiy
nturhnsUsvdiudadam lawn msUsadudnuasmamenmm araaudunse - ans aeramiln wasdinsizrans
aaﬂqm%‘iuﬁw%’uﬁﬁaayﬂmﬁwﬁ% (Gas Chromatograph - Mass Spectrometry, GC/MS) nan153denua NARSUNTA
ayuimﬁﬁéauﬂizﬂammmiaﬁ’mlwaﬁy'q 4 gnseiniu finansuseiiudnvagmameninluwinanaiu aaaudunse -
AN LLammwwﬁmaqqmﬁﬁhﬁ 1 iszneumeansatalna laids Tlnsideueadaen anludu 8ifles woanesea
WHLAY N1TYT LUnNea wavitusein Tusnsndau 7.5%, 2.5%, 42.5%, 2.5%, 2.5%, 5%, 5%, 25% waz 7.5%
AINAINU ﬁhwmm:ammaﬁq@ AUHANTIASIEVE1T00NMS WU Camphene Wa beta-Pinene %ﬂLﬁuawsiuﬂziu
wiosiuesn uarlulumesiudifiqriniunissniauwazannsantanla sl usnyanfiazirluneseniduniaiom

WJanavemslulusuian

v PR
[ o

AanAgy: NsAssunazUssiliunaniom lna vislwa

Abstract

The Integration local herbs with the use of innovation and technological knowledge to create
products that have the identity of the community. It is considered one of the sustainable local
developments. This brings benefits to the community in terms of generating income, self-reliance and
economic strength of the community. This research aims to formulate and evaluate herbal ointments
containing Zingiber montanum extract. Z. montanum are herbs that can be found in the local area and it
used to create medicinal recipes based on traditional folk wisdom. Then evaluate the product, including
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evaluating physical characteristics, pH value, viscosity and analysis of active ingredients in herbal ointments
using (Gas Chromatograph - Mass Spectrometry, GC/MS) method. The research results found that ointments
containing Z. montanum extract in all 4 formulas had no different physical characteristics. However, the
formulation consisting of Z. montanum extract, beeswax, white soft petrolatum, lanolin, cetearyl alcohol,
borneol, camphor, menthol, and methyl salicylate in a ratio of 7.5%, 2.5%, 42.5%, 2.5%, 2.5%, 5.0%, 5.0%,
25.0%, and 7.5%, respectively, exhibited the most suitable pH and viscosity values. Furthermore, the active
ingredient analysis revealed the presence of Camphene and beta-Pinene, which are terpenoids and
monoterpenes with anti-inflammatory and analgesic (pain-relieving) properties. Consequently, this formulation

is highly suitable for further commercial development in the future.

Keywords: Formulation and evaluation, Zingiber montanum, Zingiber montanum ointments
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Table 1 Ointment Base Formulation

Formulation (%)

No. Ingredient
F1 F2 F3 F4
1. Drug Formulation containing Zingiber montanum Extract 75 7.5 75 75
2. Beeswax 2.5 - 2.5 -
3. Hard paraffin - 25 - 2.5
4. Stearic acid - - 1.75 1.75
5. White soft petrolatum 425 42.5 425 42.5
6. Lanolin 2.5 25 2.5 2.5
7.  Cetostearyl alcohol 25 2.5 0.75 0.75
8. Borneol 5 5 5 5
9.  Camphor 5 5 5 5
10.  Menthol 25 25 25 25
11.  Methyl salicylate 7.5 7.5 7.5 7.5
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2.5.1 mUszdiunemenmuasin3ulasayulng
isudisanulnsfifiaulsenavresasatalnagnusedudnunigynanionin laun & a1
asliawe wagn1suentu (E-Gied et al, 2015)
2.5.2 meineandunsn - ssvasiiutisamulng
amaudunse - asveshuliayulnsiiflanyseneuresmsadalnagnialagluiadosiann
Aranunsa - A3 LUURIRA (digital pH meter) Aiufuifisunaunslanuunasasamemsazars e sunsgIud
pH 4, 7 uaz 9 (E\-Gied et al,, 2015)
2.5.3 myiaanuniia (Viscosity) vasiniutibsamulns
msfamanuniinvesvesiniuiisayulnsluiedosilefines HAAKE MARS svuuslefimasiugs
LUULENEAI (Modular Advanced Rheometer System) gﬂmdﬂiwﬁlﬁguﬂﬁw 1° - sensor C35/1°Ti LLNIuﬂﬁENﬁLE‘;Iu
HAuAUENAN 35 HaBuns sanmsTameszuudu Sufinveyamerenauwisfid Rheowin famisfiwosanuniely
W28 cPas (Maru & Lahoti, 2019)
2.5.4 mAameansasnavs lumiulisesulns
mﬁmswﬁmiaaﬂqwéiuﬁﬁwﬁaagulwm”w?% Gas Chromatography Mass Spectrometry
(GC-MS) Tanma 5975C Tomoduyl HP-5 AT 30 1ns w@usuguenals 320 lalasung Anuvuivesiian 0.25
lulasiuns Todidew (Helium) iWuunadani n3s99¥nn2e Mass Spectrometer lalusunsuarunuguunnd fedl
sagumnieodunisunu 60 ssmwadea tunat 5 uni Mnduiugumgiluaui 220 sseueaidos wagadlady
a1 10 it nthuiiugumgfiniedng 5 swwaldsanound aul 250 esmigadea Sufinnaidulsuilnunsuuasy
sryvilnvatansiagifiguiu GC-MS library ¥ NIST wag Wiley 275 fdaanunseiu (% Match) laussninsesay 85
sufumMsifisuInasaraeannssudaiau (Alkane standard solution) (Rao & Anisha, 2018)
2.5.5 MsfnwAuAsENTWYIRIR ST Heayulns
miﬁmsﬂmmmamwmENﬁw%u%ﬁaaguiwﬁﬁﬁéauﬂﬁzﬂaumaqmiaﬁmlwaﬁq 4 gnseiniu vinnis
nadeudnuazaneam aeuidunn - i uazaaumiavesunargnsiigungiives guvnd 4 sseiwaldea
waz 45 sdwalduaiunan 1 heu muﬁaﬁwmswmaaum&J’LﬁuamwLi'nLLuui’g%'ﬂiﬁyauLéu (Heating-Cooling Cycle)
TnevfulafiguvnligeUssan 45 eamwaidea idunan 24 Slusaduivgaumniis 4+2 ssmiwaidea wunan 24

‘Bljﬂm ﬁﬂﬁwm 6 98U (Domea, 2018; Phadoongsombut & Na Nakhon, 2021)
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Table 2 The results of the physical characterization of the 4 ointment formulations.

Parameters
Formulations
color Texture separation
F1 lemon yellow Smooth, opaque, glossy, and greasy Not separated
F2 lemon yellow Smooth, opaque, glossy, and greasy Not separated
F3 lemon yellow Smooth, opaque, glossy, and greasy Not separated
Fa lemon yellow Smooth, opaque, glossy, and greasy Not separated

P
o A=

Nami’fmmwmﬂuﬂw—mwad67'1imJmqaagui‘wiﬁﬁé’guﬂsmawmaﬁaﬁmlwaﬁu’q 4 gn3einFu WU NS
Mnsarsuaaniunn-aavewinfuTisayulneis 4 s¥usysznng 6.95-8.79 Fuduaiiganiaiannuiiy
N3A-A3eIRIUNA UamMevdsanmnadeuauAsaniigngiivies anmindl 4 eseialdd uay 45 ssrniealua
uan 1 ifeu saiehnisvaaeuniglaaniizisauuipinssouduuaimun marudunsn-nsowinfuii
ayulnsanas uazgasisud 1 fananudunsa-nseysening 6.25-6.76 Feeglurasnrmndunsa-ansiiunivesiia
fauandlu Table 3 aonnaastumsfinyInounuIwes El-Gie et al. (2015) finundmiutisidaiaudunsa-atsoy

T3 5.6-6.9 1Tuwie pH Unfivedis wavmanuidunsa-aeedunazgnsiiuazanaslossesiamanuinumuiuay

Table 3 The results of pH measurements of the 4 herbal ointment formulations.

After 1 month

Formulations  Day 0 Freeze - thaw cycle
Room temperature 4 °C 45 °C
F1 6.90+0.05 6.72+0.15 6.49+0.15 5.93+0.30 5.91+£0.25
F2 7.39+0.21 7.46+0.06 7.06+0.17 6.94+0.12 6.59+0.14
F3 8.61+0.16 8.64+0.13 8.14+0.24 7.46+0.15 6.11+0.16
Fd4 7.76+0.22 7.72+0.08 7.39+0.19 6.95+0.29 6.78+0.22

X% '
o

wamsinaauniinveuinfutivaulnsiitauussnouresamsaralnaris 4 gnas3uluan1iznng 4 wun
Fotamenuniiaiiuil gnsdl 1-3 favesnamiadulunudidmunly SNI 16-4399-1996 uazilefnuanumsanin
yowhiutialnaigungiives gras3ud 1, 3 uas 4 Wulumuiidinua fgamgl 4 ssmwaioa gnasiiuil 1-3
Wulumwiiivun figuuail 45 esaeaidea s 4 gsiuidulunuiidinun wazilefinyianuasanimaiela
anmzisawuuiginsseudu Mifeagesi3ud 1 uay 2 Mdulunuiidivue dwansly Table 4 Fmiuunnsgu
SNI 16-4399-1996 nualniinimmadeusuniinuesendosluzunuutiag ilegeumunvestisiinioutu dvasen
AMuNTIAaYIEMI19 2,000-50,000 cPas (Maesaroh et al,, 2020) Fsaziiulaiifiosansisud 1 mniudifen
aamiinsinoutazudsnisnadeunuasanwiiduluaadl SNI 16-4399-1996 fwun fisilenaidumszgasisu

7 1 lufarunanveansfuyidauds uaznsnafiein Jellnuaudfviilnd SutRalin1uudada (Chantadee et al,,

2019) Fwilvaanuniineglunmmi SNI 16-4399-1996 fvun
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Table 4 The results of Viscosity measurement of the 4 herbal ointment formulations.

After 1 month

Formulations Day 0 Room Freeze - thaw cycle
4 °C 45 °C
temperature
F1 3618.33+3.21 2769.00£15.36  2368.67+29.70  2283.67+16.64 3414.47+23.12
F2 2208.67+6.77 1428.67£17.70  2041.67+20.34  272.9.33+19.84 1173.60+£15.93
F3 2885.00+17.07  2359.33+16.35 2744.00+10.86  3208.33+24.79 1264.27+2.94
Fa 1578.33+10.57  2012.00£14.05 1519.67+19.03  3632.33+19.71 1815.87+9.79

Kan1ATIEnaTooNgs U uTRsaNUlngn1e38 GC/MS ey GC-MS library 499 NIST waz Wiley
275  sevazamuiouszLaAaARsuveIaIfsatUsIuTENa (Quality) luussnisesay 85 uavansazans
U6 5531‘14@“& LAY WUAITIIUIU 9 BUA VLiﬂyLLﬂl Camphene, Benzaldehyde, beta-Pinene, 2,2,3-trimethyl-
bicyclo[2.2.1]heptane, 3-Tridecene, 1-methyl-2-(1-methylethyl)-benzene, Limonene, 1R-alpha -Pinene wag L-
Fenchone fauanslu Table 5 #n13m379WUa3 Camphene uax beta-Pinene Tusiuifsayulnsiifianusznaunos
ansainlwatie 4 gnssiiiu aenmassiumsfinyIves Singsai et al. (2022) Alaviinisnadiaszsarsseveaniva
Tnaanlnemadagaalaunalasuilasnsfl aunsatnsiznanssevela 20 4iln deila1s Camphene uaz beta-
Pinene Lt Tng camphene \uatsnquinesfiuesn (Terpenoid) Ailgisniunissniau (Hachlafi et al, 2023) uay
fise9um awnsosziuenisanlaniun1sduds Cava.2 T-ype calcium channels Tudmivaassdifiennisyaamis
szuUUsEam (Gadotti et al,, 2021) WulAeafuiuans beta-Pinene Faidumslunaululumesiufifissaunaiuisa
anenmsuImiguniuazdusnisirdeviiveadindenyilubeyvevemwesyneassiiisrilnianisuiuagsniay
‘171"L?iausn'aqﬁmmﬂmiﬁt,t.uuia (Santos et al,, 2022) uenanil é’qwusnajmquéé’ﬁuﬂﬁé’ﬂl,amaﬂaﬁ Benzaldehyde
(Shi et al,, 2019) waza@ns Limonene (Vieira et al,, 2018) ﬁwﬂuqmi@ﬁ%“U%ﬁaagulwiﬁﬁéauﬂizﬂawmmsaﬁ@lm
4 4 gnasi¥u Fadulumumgquiimasamivevesmmeuwlnedimvusluiaunauvedinadusemsaiofeman

nlnvsemasInAuYesine @ miuLNeINTUIN U SnLauTeInaIuLile

Table 5 The results of the analysis of active compounds in the 4 herbal ointment

formulations

Retention time

Active compounds

F1 F2 F3 F4
Camphene 5.551 5.753 5.869 5.478
Benzaldehyde 5911 6.103 6.250 5.830
beta-Pinene 6.143 6.369 6.537 6.060
Bicyclo[2.2.1]heptane2,2,3-trimethyl 6.323 6.561 6.751 6.230
3-Tridecene 6.355 6.625 6.815 6.251
Benzene,1-methyl-2-(1-methylethyl)- 8.321 8.677 9.013 8.165
Limonene 8.511 8.877 9.204 8.334
1R-alpha -Pinene 10.159 10.589 10.936 9.897
L-Fenchone 11.946 12.323 12.650 11.642
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