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Tnawdes lnasm wazlnas1adan 1Cy, WU 0.67+0.00, 3.85+0.25 wag 1.41+0.11 me/ml
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lumugyd iusniavluasatangudude uonaini nsmnasugminiuouyadaseale3s DPPH
assay Wurasaialnandswuazlnaiiinn ECy, AU 373.44+0.50 wag 438.49+0.22 ug/ml
AIUAIAU %qﬁﬂizﬁmﬁquqmﬁlwamnLLagmyT']La"u% (ECso > 1000 pg/ml) WA FIAININENT
1195514 Ascorbic acid (ECsy = 8.64+0.10 pg/ml) aéwaﬁﬁaﬁﬁ@mqaﬁﬁ (P<0.05) asqﬂlv;’iﬁmsaﬁ’m
oyusavniwarsauvie lnsanglnamdos Sdnsnmlunisnusnauuazniusyyadasslu
syuA awuwaa‘t&ﬁu%azgaﬁugmﬁm%’umﬁﬁmmwémﬁmsﬁaguiw3ﬁﬁqm§u3imwmmﬁﬂmLLaza@
msdniavrasnannile daduwumshdglumsanasunisloayulnslnevauuendaunseuas

atuayunswmewnulng a9 IBy

AaAgy: asaialna asafangsuda qwééjﬁué’mau qwéé?mawa%ais
Abstract

This study aimed to investigate the in vitro anti-inflammatory and antioxidant activities,
as well as the preliminary phytochemical profiles, of ethanolic extracts from three Zingiber
species; yellow Phlai (Zingiber cassumunar Roxb.), black Phlai (Zingiber ottensii Valeton),
and white Phlai (Zingiber kerrii Craib) and Plantago major L. (Ya-En-Yued), a medicinal
herb traditionally used in Thai folk medicine for pain and inflammation relief. The extracts
were prepared using an environmentally friendly ethanolic extraction method.
The anti-inflammatory activity was evaluated in comparison with the standard drug Diclofenac
diethylammonium, while antioxidant activity was determined using the DPPH radical
scavenging assay. All extracts were semi-solid with varying colors and characteristic herbal
aromas. Thin-layer chromatography (TLC) analysis revealed that the three Phlai extracts
exhibited similar Rf values in all solvent systems, while the Plantago major extract showed
distinct Rf patterns (Rate of flow). None of the extracts shared Rf values similar to Diclofenac
diethylammonium, indicating different active constituents. The in vitro anti-inflammatory test
demonstrated that the ethanolic extracts of yellow, black, and white Phlai had ICs, values of
0.67 = 0.00, 3.85 + 0.25, and 1.41 + 0.11 mg/ml, respectively, compared with 0.33 + 0.02
mg/ ml for Diclofenac diethylammonium. The Plantago major extract showed no significant
anti-inflammatory effect. In the DPPH assay, yellow and black Phlai extracts showed ECsy
values of 373.44 + 0.50 and 438.49 + 0.22 yg/ml, respectively, while white Phlai and Plantago
major exhibited ECs, values > 1000 pg/ml. The standard Ascorbic acid displayed an ECsq of
8.64 + 0.10 ug/ ml, showing significantly higher antioxidant activity (P<0.05). In conclusion,
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ethanolic extracts of the three Phlai species, particularly Zingiber cassumunar Roxb., exhibited
notable in vitro anti-inflalmatory and antioxidant activities. These findings suggest that Phlai
extracts have potential as natural active ingredients for developing herbal products aimed at
muscle pain relief and inflammation reduction, supporting the sustainable use of Thai

medicinal herbs as alternatives to synthetic drugs.

Keywords: Phlai extract, Plantago major L.extract, Anti-inflammatory activity,

Antioxidant activity
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910 MERCK Uselnaans gaiuini Microplate reader 310 Thermo scientific / Varioskan lux,
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Fuidn 9 anuudilveunieneuauseu fgamgll 50+2 °C 1Wuvian 3 Ju Weayulnsunanas ity

UAMBLAToIUAnIBLASaIUAaYUlng Tnaludayvayulnsiidnuusneneu luaziden (0 1)

(a) (b.) (c) (d.)

A 1 Dried sample (a.) Common plantain (Plantago major L.),

(b.) White Phlai (Zingiber kerrii Craib), (c.) Black Phlai (Zingiber ottensii Valeton),

(d.) Yellow Phlai (Zingiber cassumunar Roxb.)
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nsAnwesrUszneuaiiidosmumeislasunlnnsifivuuuns (Thin layer chromatography;
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Viewing Cabinet flt9pAuuas 254 v3a 366 nm ansddgiivsinguusay TLC duagUsingan Rf
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wag (f.) CH,CL, (100)

waﬂwswmaaqu'§mywu5ﬂLaU‘Lwaawmaa& wua ansaialnaste 3 vile laun arsade
Inawndes ansanalnan wavarsanalnavio ﬁqw‘ﬁ“myﬂué’ﬂmulwaawmam A1 1Cgy WA
0.67+0.00, 3.85+0.25 4az1.41+0.11 mg/ml AUAINU Tummsﬁlﬁwuqméﬁ?ﬁué’ﬂLawaqmiaﬁmmjﬁ
Wuda lnevinismadeuieuliisudueiuinsgiu Diclofenac diethylammonium Faflmn 1Cq,
WU 0.33+0.02 my/ml Bsansadalwamdoudumsatnifiquinusnaulunassmnasslnffian
(ICs = 0.67+0.00 mg/ml) AnHanIsAgeULandlmiul  asarnanlnans 3 %ﬁmﬁqwésiym
é’mau’tuuaawmamﬁﬁ LL@llflﬂl’l ICsp Q&ﬂiwmmmgm Diclofenac diethylammonium LLam”LﬁL‘ﬁu

o o a

MasanareulgrsnusniauueeN M sENNTIIUeLTTEA AN 9aDF (P<0.05) (15197 1)
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A13199 1 nansvedeugrsausniauluasnvnass

No. Sample ICso (Mg/ml) p-value
1 Yellow Phlai (Zingiber cassumunar Roxb.) 0.67+0.00 * <0.05
2 Black Phlai (Zingiber ottensii Valeton) 3.85+0.25 * <0.05
3 White Phlai (Zingiber kerrii Craib) 1.41+0.11 * <0.05
4 Common plantain (Plantago major L.) ND -

5 Diclofenac diethylammonium 0.33+0.02 * <0.05

(n=3, Means + S.D., ND = Not detect, * to show statistically significant differences between sample and control variables)

wamsmaaquééjﬂua%aﬁassﬁasﬁ%‘ DPPH assay Wu1 ansainlnaimdesuazadinlnasin
ﬁqw‘éé’fwua%aﬁaiz fian ECsp WU 373.64+0.50 waz 438.49+0.22 pg/ml audnsu Tuvessdians
aﬁ’miwaoﬁ’wLLazmiaﬁwzﬁﬁLﬁuﬁm fiA1 ECqo 110071 1000 pg/ml InevinisnageuilSoudisuiuans
UIM3g1U Ascorbic acid fimn ECs AU 8.640.10 pg/ml ﬁamﬂmsmaauLLam’Lﬂ;{Lﬁmﬁmsaﬁ’m
Inawdesuazarnlnasiquinuouyadassiiinasatalnauiuazarsatavgduin wnian

'
a =

ECsp 1INNINEN5HINIFIU Ascorbic acid wanslmiiuinansadianeuiigndnueyyadassfiueeni

o w a

#151M3571U Ascorbic acid agNlTydAYN9aia (P<0.05) (157199 2)

= £ a Y aa
N1919N 2 NANIINAFDULNEMIUDULRDEITEAIYIT DPPH assay

No. Sample ECso (ug/ml) p-value
1 Yellow Phlai (Zingiber cassumunar Roxb.) 373.44+0.50 * <0.05
2 Black Phlai (Zingiber ottensii Valeton) >1000 * <0.05
3 White Phlai (Zingiber kerrii Craib) 438.49+0.22 * <0.05
il Common plantain (Plantago major L.) >1000 * -

5 Ascorbic acid 8.64+0.10 * <0.05

(n=3, Means + S.D., ND = Not detect, * to show statistically significant differences between sample and control variables)

N1358AUIEHA

MnmsnsAnwesrUsznoutaiidpsmuaedtlasuinasfluuuuns nuan 9nn1Innaes
wuasadnlulnana 3 viaden R lnawdesiu luvaefiansatnoniions ¢ ada laun lass
3 9iln waznaEudn Tuwansn Rf filnadesiu Diclofenac diethylarmmonium lunnseuudari
aranwndouiinly demneanuasidyluasataieilodusiesis luiesrdsznouman i

willounsenateivenuInsgIudinatd delnafisneaununaisesngnindniuaisadnlnaiduansly
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ﬂqluma%ﬁuawi (Terpenoids) U Sabinene, B-Caryophyllene lag Curcumene %&ﬁqw%ﬁﬁyﬁumi
onLeu miﬂa;m/\lmi’maaﬁ (Flavonoids) L1 Pinostrobin uag Panduratin A %ﬂﬁqw%‘ﬁyﬂua%aéms
LLazﬁTﬂué’ﬂLaU LLazmsmjm Diarylheptanoids | Curcumin was Dihydrocurcumin Fauduansesn
grisinuluniiuuarina Uantan et al, 2008) luvaiingiduda Sseaununasddyinunnlu
mﬁwL'SuﬁmLﬂumﬂuﬂzimawﬂﬂﬁu (Saponins) ‘ﬁ':ﬁqw%‘éjmé’mau wasdananun (Alkaloids)
ﬁﬁqwéﬁamauﬂamﬂgﬂmﬁa (Yusuf et al, 2021) TuwziAgiu Diclofenac diethylammonium
{Jue1nau NSAIDs (Non-Steroidal Anti-inflammatory Drugs) fifllassasadueyiusuasnsnesiae
F@n (Anyl Acetic Acid) Taediny wandundn Taun 29 benzene Aiiny carboxyl uag amide
w3l diethylammonium Fewaeituaruaunsalunisasarevesilui AnaNUANILATY 9
Diclofenac diethylammonium lnanunsasuiueulsy cyclooxygenase (COX) 1nd aewaln
ansadudsnsasiamseaniunauiu (prostaglandins) Mdushnandlunszuaunissnay (Tsuchiva
& Mizogami, 2025)

nansnadeugrsaunsniaulunasamaaes Tasthasadadesndlna 3 wlauasvg sy
fn \WSbuLisufugamsg L Diclofenac diethylammonium wuan ansafialwara 3 wiadignsau
Sniauia undadian 1Cs, qqmﬁ Diclofenac diethylammonium 8198 @ fyn19adf (P<0.05)
Fomnearum Uszdvsamlunsmudniauresansainlnadinmmesningiuinsg iy §9019fa0n
anuuanandlunalnniseangnd Audunzaeieuley COX uagauauifiniuaivesanseangms
aunsnesdalnainesauszneuniuaiuvaznalnniseengns vesansatalnanay Diclofenac

1Y

diethylammonium fis181unanifis arsdfgndgnsaiusnaululna lawn Diarylheptanoids 1wy

Curcumin wag Dihydrocurcumin € 4figns ausniaulaenisguds NF-KB wazieuley COX-2
(Kunnumakkara et al., 2023) asnesiiuesn (Terpenoids) W1 Sabinene waz B-Caryophyllene
FaflgrSannisndansoanunauiu Uantan et al., 2008) wailauesn (Flavonoids) 1y Pinostrobin
wag Kaempferol ﬁﬁqwéé’u€T’m13a§w162ﬂm1ﬂﬁé’ﬂLau WU IL-6 way TNF-oL (Alrumaihi et al., 2024)
Tnefiansddalulnaaunsoanmssnauniunalnnieg wu nsdudaeulssl COX-2 uay LOX e
anmsnaanseanunaufuLazailalnssu msannsvdweslelalauilieresiunssnay wy

TNF-0L waz IL-18 n15Usuann1svieuaes NF-KB Jadulusfumiununszuiunissneu (Singh &

'
a

Aggarwal, 1995) luagzil Diclofenac diethylammonium tdugnfignasnwuunniviuiuieuley
cox lalagnssuaziivsvaninings luvagiarsdrdglulna wu Curcumin 38 Caryophyllene
PNNSHIUNALNNAI8NI95I1H NF-KB wag LOX vilugnsnisdugs COX ludnmizianzaand
Diclofenac diethylammonium (Kunnumakkara et al., 2023)
S a 1Y) - ° Y og oA Yoo
NInAFRUgNSATUBUYadaTEYRtanTanalnalied lna lnav1d wazngdutia laglyls

DPPH assay #u21 @1safalnaivdes wazlnas (ECy, = 373.44+0.50 waz 438.49+0.22 pg/ml
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v

AINFIRU) ﬁqw%‘gma%aﬁaﬁzﬁﬂiwmsaﬁ’mlwamaLLawaj']Lé‘uﬁﬂ (ECso > 1000 pg/ml) wnss]
Uizﬁwﬁmwﬁaaﬂdwaﬁmmgm Ascorbic acid (ECsy = 8.64+0.10 ug/ml) aéwaﬁﬂaﬁﬁmmqaﬁﬁ
(P<0.05) Ffinanaruasalunisuianadidnaseu Ascorbic acid Lﬂumigﬂuawaéaszﬁﬁ
Tassansluanafiannsnuinndidnaseulalngnsmunylensenda (-OH) wanesuvs luvmed
ansmuayyadasylulia 1wy Curcumin uay Kaempferol fflassasefidugouna shlunisuiana
5idnmsoulufiuseaniaming (Knez et al,, 2025) arnuanansalunisazatslui Ascorbic acid

[y a

Wuansiiazaneilad vinluanunsevindfisendveyyadassieylugaanazvoanailusianiele

Tneass Tuvagiarsniuoyyadasslulna wu Curcumin waz Caryophyllene iuansiiavaielu

Tosiu Fadlvedrdnlumsnszaeiiazeangvs (Bertoncini-Silva et al., 2024)

v

unaguuazUstauaLuy

NNsAnwIeAlTznoulAdidosn U835 lasualnnsINLuUUNN (TLO) Wua1 a13ainain
Twawmdes Iwas lwav1a wazngynduda ludesnussnounaaiisdaii eaiudu Diclofenac
diethylammonium wenandgminudniauvesansainainina 3 sda lawn lwawdes lwas waz
Twawa wazansaiangouda wua arsatangoudaluiigns ausniauluasaveass Tuvuen

[ & a aa ¥ [y Aa ' ! =3 a a > [
ansaninlwains 3 viladlgnsaudniauid wnesslsinudszansnamlunismusniaulurasavaass
Yo3a15ainlnadinsueenI181UIn5§11 Diclofenac diethylammonium ag1slided1Aynieadia
(P<0.05) Tuauvesn1snaaeugMsnuayya dastvesansanalnamaes lwas wav1n wavansadn
Y 2 A Yaa ' 1Y) - o a LY a a ! 1Y)

weyndudin lneleds DPPH assay nunasarialnawmiowuaslnamiignsniueyyadaseinnaisane
Tnavmuazansaiangdude wndsliuszansnmuesn1a15unsgIu Ascorbic acid aaeiiudrey
N9E0A (P<0.05)

HANITITENUN ansarinlnamdes lwas wazlwavadignsaiunissniay undadiuseansamn

AN31811195514 Diclofenac diethylammonium Tuvgiiaisadnlnaidosuwaglnamiigniniu

'
a

ayyadaszaenansainlnaviuaznyoudn undiliuszansnmeniansunsgIu Ascorbic acid

Y

(% [V &
LY ]

Frfuismsiinisimuinesenlasifiuanuinururesarsoongnd Ufuuginszuaunisadalud
UszAnSnngsdu 1wy nslemadaadauuugisnioad uidesnnuige (Ultrasonic-Assisted
Extraction) vi3eimafialulasian (Microwave-Assisted Extraction) Tasfanisuszgnalawmaluladun
Tu ww wiluddady (Nanoemulsion) 113 asannlududslaseasne (Nanostructured Lipid Carrier)
dlaifiunisgeduuazauasivesansoongys lusdadumayulng venandasfnwinalanisoon
gvidluszfuimanuazszduluana dovheladumatueififswesiunissusinssnauuas

auyadasslnoensindegayy
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Tunrunsuszgnalyuszleosudeuyy nansivedausatlvladuiuimidunsian
nandmayulnsnediu wu duwin viay viersuussmensUinliesainaisaiaina lag

91A09AANININeImansAIVAA U TN sunmeuNUlng Favwlaiiinyanilniuingiu

ayulnimedy auaSuiasugiagiuan asnelamviunauiaviaguey wasatuayuLIvanTs

a

W ATEENTININ yuIey uazdlled (BCG Economy Model) agnedstiuluseiuiiu

nAANIINUIENIANIDAYBUAL

nsfnuideluaded lasunuatvayunisidenn vuganyun1siseanuminends
sAiFedini sulszanunuinetmans 39suaguiangsu UsgianyuaduayuaIuyagIu
(Fundamental Fund) Seutszana w.a. 2567 Ssanunsadniaqandlanenisatiuayuainaniouide
uazWan uingdesudgdedun warnaivassagumans augineimansuazinalulad
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