158155 UNNHUNBINBUARNISUNNENIRan  Journal of Thai Traditional & Alternative Medicine

1123 aiiuit 1 ansIRA-1AWIEL 2568 Vol.23 No.l January-April 2025

OwusQuauu |

nsAnEALAAINIazaaNLRAENIUNISEN AN AN aNNLLNATIANIS

Tanauaanslziia (Ultrasonic-assisted extraction)

UASUNS ANNT0A, nuaan Auginenang, Insd 8298200, TUINT AMNA

Qar o s =3 o oo o a o [=3 1 d!’ -1 =
aiuwa laRdeuSuns, SAa550u aiidzsna, UseRinns niradia, USan nydis
ﬂ@dﬁ@%7ﬂ7ééﬁ\/%lZWE/LLﬂ&’ﬂJqJH?W? f775\/f777!£7’v7’/£7é£ﬂ\/%ZWE/LLS"??Iﬂ7ﬂLWV/E77’/NL§Q77 ﬂ%%ﬁ?7%%7/{ @'771/57('76"?7@?/5/@
gunailiay Samiauunia 11000

* v a .
@%ﬂw@ﬂaﬂﬂnmw: khunwongchanapon @gmail.com

UnNARLa

Ay o

o ) ¢ o ' 3 §
vmiwezInguszasn: Phyllanthus emblica L. 5003 9nnunalii1 uzawtlon ihuiaeayuingn
1% % ] o o* =y o @ o w
I8sumseensuesininunalududnenimmnanmsunndlasiiuvnumdngludsuouwulnonazergsnm
NNUNAEANIT Y InsmzedgdlFlumsuandmsusnmlsaszuumadumels i UsTINIeINI
1 1 g =) a v va 1 dyQ QJ =
o srelineruiu aamune waziaSuaiugidquivlaeguautiamartinaninaisesngninednmmals
a ' s a a A a %
wila 1dun uansilosoa (kaempferol) NIALLNAAN (gallic acid) 4NUUU (tannin) G ERIRENIG (ascorbic acid) 9
o a A = a o 2 o
VnMsAnIMandrIne nu lgnsdeyyaddss Aumssnay Auuzse Ay sazduha
0 < @ g a a & % @ P Q.
agalsAiamulumsanauuuduantienldmsdu mandadiei nsemsvindeueanogedaaiivesinaray
Y 199 o v a = o q ¥ A ' 9 A A
Uszms un Idnalumsatauuias ldgamgiigs dsenviliaseengninlrenuieunsien pHidew
v Y o v v 1 =R o & Y q ~ o Ao a a o o w
anld andesinadenanisuiiudeddmaluladmsananiidsz@ninmguazannsainmasdiny
4 =)
uazgninedinmld
a v 9 A oy a ) . . 4 A Ay Yo
mANAMTENANIEAALS AN LyTin (Ultrasonic-assisted extraction: UAE) Lﬂummﬂﬁlmummﬁuh
\ - = @ e aa N O a4 o A o
pe1aun dszansmwlumsanaguaziiluiiasaedunadeuiioisuiuisauaulnemainiiefonades
4 4 a X A ' o o o
ANUDFUNDNTZAUNTINATNTI9I1N9 (cavitation) FIFIGANNITOIYINUIA MIUANGIVBIHTUHAT 11AZNS
UnINFuYeIEazate ausaaanarlumsana wnlsuamsana aadlsuamslFdiniazas tazly
' ' 7 ' Pl
gaungid Tunmganeddddumsanamseangnisimmanayulns Tasmwzieasiulreanuiou
Y Y T v
wiemIiavendiadu duiuanuideiiliiaglseasdiiednisiadiazareiinademsanaassdidgn
4
P. emblica aremaiindani1laiinlasfinuignidueyyaddszuazsansaunaan unuiiy waziniudg
24 Aw o Y A o v o A o & a
Fawannnuiterh el ulesnszuaumsadadmsumsdsygndlflugaavnssuen naaduiasy
91¥13 LAZIATRIFID1
as = v A @ a @ @ ~ F% 4 o
Fmsany: dadeningauuzrilenaanindiamaauys Uszmealne dliazern uaziilioy

Y

A o g & A o o o Ay P} 9 Y A @
UNNQUN 50 Crﬂunm 7261531110maiﬂmmimﬂﬂum"hﬁammsau mnuum‘lﬂmiwazmaﬂ LAgana

Received date 25/09/24; Revised date 23/04/25; Accepted date 28/04/25

64



J Thai Trad Alt Med Vol.23 No.1 Jan-Apr 2025 | 65

) - Yy A o ys a Yo o & & ) v v A
aemaiansldnauoaniilxiinlaeld@aviazaeinau enueasosas 50, 70 taz 90 MIANAAIIAAL
ideanaud 20 kHz 1ilunan 60 il Tugamgiites udriliasadaudediomaiansusbenuda (freeze
dry method) Wrmamsafaflddinsgriesrdlseneumaniidremaiia High Performance Thin Layer Chroma-
tography (HPTLC) tiea32911nsaunaaniazinidud lasnlsouiensumsnasgiunelduasuiuagzuas
UV (366 nm) HazdinienlSinansaunadan Ysinammuiiu USinaiaiug dremadia High performance
¢ =
liquid chromatography (HPLC) uazmaauqmé}maqy‘aamz #1675 DPPH radical scavenging assay
WamsfAnE: WamInATziesRszneumuniidiemaiin High Performance Thin Layer Chro-
1 v g
matography (HPTLC) nunasanauzanuilenilddiiasasasyiiaimu ldun whndu emusadesas 50
N = o A = ol
70 uag 90 Hinanilszneuvesansdidaie naunadn uaz Iniud laonsaunaandsingiluuond@imam
v 9
a1 Rf= 0.40 Tduaavn wagiSesdihidudulduas Uv assiumsuasgriuededanu drudaniudlsing
7 i ' ! I g Y \ o
Whunovdhamaseui Rf=0.16 lAuawnuazidludharaduneld Uv assfuasuasgiuededanu uag
5 , v F '
namsInseiSinamsdidguazgnidueyyasasy wuh msanauzwtlendininau wuilidosas
HANAAYOITTANAGINgR (%yield) A0 26.81 +0.30 naziiSuaimludgaiiqa Av 935.57 +0.96 mg/100 g
FauanaeduivodAgneana (p < 0.05) Tuvazimsatauzauiloudroienusaiovas 90 fivlsina
4 [
nsAuNaan uMuY tazgnidueyyaddszgInga AvUSansALNaaNIIIND 13.16 £0.01 g/100 g Usual
1 v Qd a 1 £
MUty A 208.89 +0.26 mgTAE/g 1azniA1ueYyadass 1171 122.60 + 1.35 g eq ascorbic acid/100 g
AUdA Fauananedalitiodidgnana (p < 0.05)
anilsewa: ﬂ15ﬁﬁ“ﬂmmu'ﬂaaﬂﬂﬂ“lﬁffﬁaﬁmzmﬂﬁﬁﬂt:utmﬁazmﬂm'Nﬁuﬁ'waiﬂﬂma@iaﬂi”ﬁmﬁwa
> = o & G @ o !
miﬁﬂﬂmiaaﬂqmmﬁamw Tﬂﬂmﬂamﬂuﬁmmwmﬂﬁﬁmmnﬂumm (high polarity) Aunsnazaeesn
Nga I Sniudldavaziemueaosas 90 mmﬂmmﬂummfmumauuawmmﬁumwmmmawmﬂ
a5 18 hFannuiiaindheniisansaazaoumuiiu nsaunadn uazmimua%aaaizmﬂﬂimin
Fudeuldedndilsz@niamunnidihazareeniueaiesas 50 uaz 70 Iwamsanasgluszaunais ¥
3 A A v ady v o w o 1A
Wumadeniiaulusuiulunsdindesmsldesdngludadiunauaga
v v 9 Y v o = Y o A q9
voayUuazderauenuz: tonueadosa 90 udrhazmeimanzanlumsldanauzvwilon ol
v o AA A o w A p= =y a A aw & 9 3
TdasatauzvwdlouniilSunamsddyhgueslignidmeyyadasznanuideiiannsolniumuanily
msannmsadauznutleuiteldlszlominmamsunndunulnglumsnannayuinsuaznansusigunin
' < o v d Bw & o A ~ a ] ] ] s
agalsnany msatauzauileudrnhnduiludiaeninaisnansan madesmsjardulumsllseToanian
IMAUFNINAITANA
maag: msdana, uzvwilow, dandlsiia, nsaunaan, Iadud

The Study of Optimal Solvent Conditions for the Extraction of Phyllanthus
Emblica L. Using Ultrasonic-Assisted Extraction

Nakarin Mattaweewong, Kamollada Pitchayawittayawet, Witoon Youngsa-ad, Chanapon Khunwong*,
Natchaphon Chotchaicharin, Thitiwat Aphiwatcharakun, Pratimakorn Wangchua, Preecha Nootim

Herb And Thai Traditional Medicine Development Division, Department of Thai Traditional and Alternative Medicine,
Tiwanon Road, Talat Khwan Subdistrict, Mueang District, Nonthaburi 11000, Thailand.

*Corresponding author: khunwongchanapon@gmail.com



o

23 auuil1 aAnsIAN-LAWIEL 2568

=h.

[ 661 ns&rsmsuundunslnauanisunniniaidan 1

Abstract

Introduction and Objective: Phyllanthus emblica L., commonly known as Indian gooseberry or “Makham
Pom” in Thailand, is a medicinal plant widely recognized for its therapeutic potential. This fruit has played a
significant role in both Thai traditional medicine and Ayurvedic practices for centuries. Traditionally, it has been
incorporated into remedies for various respiratory conditions, especially in formulations aimed at alleviating cough,
soothing irritated throats, reducing phlegm production, and enhancing immune system function. The efficacy of
P. emblica is attributed to its high content of bioactive constituents, including but not limited to kaempferol, gallic
acid, tannins, and ascorbic acid (vitamin C). These compounds have demonstrated a wide range of pharmacological
activities such as antioxidant, anti-inflammatory, anticancer, antidiabetic, and antiviral properties. Despite its well-
documented medicinal properties, the extraction techniques conventionally employed to isolate these compounds
such as decoction, boiling, and maceration with water or ethanol present several drawbacks. These traditional
approaches are time consuming and often involve high temperatures or prolonged exposure to solvents, potentially
causing degradation or transformation of thermolabile and pH sensitive phytochemicals. Such limitations underscore
the necessity for developing and implementing more efficient, selective, and sustainable extraction technologies
that preserve the integrity and biological activity of the target compounds.

Ultrasonic-assisted extraction (UAE) has gained considerable attention in recent years as an effective and
eco-friendly alternative to conventional extraction methods. This technique utilizes high-frequency ultrasonic
waves to induce cavitation, thereby enhancing mass transfer, cell disruption, and solvent penetration. UAE not
only shortens extraction time and improves yield but also reduces the need for harsh solvents and elevated tem-
peratures. Consequently, this technique is highly suitable for the extraction of bioactive molecules from natural
sources, particularly when targeting compounds that are sensitive to heat and oxidation. The present study aimed
to evaluate the impact of different solvent systems on the efficiency of UAE in extracting key bioactive compounds
from P. emblica. Specifically, the objective was to determine which solvent yields the highest levels of antioxidant
activity and phytochemical content, particularly gallic acid, tannins, and vitamin C. The outcomes of this research
are expected to contribute valuable insights into the optimization of extraction protocols for pharmaceutical,
nutraceutical, and cosmeceutical applications.

Methods: Fresh fruits of P. emblica used in this study were sourced from cultivated orchards in Kanchanaburi
Province, Thailand., thoroughly washed to remove impurities, and subsequently dried in a hot air oven at 50 °c
for 72 hours. This drying temperature was chosen to effectively reduce the moisture content while preserving the
structural integrity of heat-sensitive phytochemicals. The dried fruits were ground into fine powder using a me-
chanical grinder. The powdered material was then subjected to ultrasonic-assisted extraction using four different
solvent systems: distilled water, 50% ethanol, 70% ethanol, and 90% ethanol. Each extraction was performed using
an ultrasonic processor operating at a frequency of 20 kHz for 60 minutes at room temperature. Post-extraction, the
liquid extracts were filtered, and the solvents were removed via freeze-drying (lyophilization), yielding powdered
extracts for subsequent analysis. The qualitative identification of major phytochemicals, namely gallic acid and
ascorbic acid, was conducted using High-Performance Thin Layer Chromatography (HPTLC). Chromatograms
were developed and visualized under white and UV (366 nm) light, and retention factor (Rf) values were compared
against standard reference compounds. Quantitative assessment of gallic acid, total tannin content, and ascorbic
acid was performed using High-Performance Liquid Chromatography (HPLC), following validated analytical
protocols. Antioxidant capacity of the extracts was determined using the DPPH (2,2-diphenyl-1-picrylhydrazyl)

radical scavenging assay.
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Results: HPTLC analysis successfully confirmed the presence of gallic acid and ascorbic acid in all
extracts, regardless of the solvent system used. Gallic acid was observed as a grayish-brown band with an Rf
value of 0.40 under white light and exhibited a bright blue fluorescence under UV light, matching the standard.
Ascorbic acid appeared as a light brown band at an Rf value of 0.16 under white light and a dark brown hue under
UV light, consistent with the standard reference. Quantitative results revealed a significant variation in extraction
yield and phytochemical content depending on the solvent employed. Distilled water yielded the highest extract
mass, with a yield of 26.81 +0.30%, and also contained the highest concentration of ascorbic acid, measured at
935.57 £0.96 mg/100g. These values were significantly greater (p < 0.05) than those observed in ethanol based
extracts. Conversely, 90% ethanol was the most effective solvent for extracting gallic acid and tannins. This solvent
yielded the highest concentrations of gallic acid 13.16 + 0.01 g/100 g, total tannins 208.89 + 0.26 mg TAE/g, and
antioxidant activity 122.60 & 1.35 g eq ascorbic acid/100 g, with statistical significance (p < 0.05).

Discussion: Ethanol 90% was the most suitable solvent for the ultrasonic-assisted extraction of P. emblica
in this study, as it provided the highest content of gallic acid, tannin and antioxidant activity. However, the extrac-
tion with distilled water gave the highest extraction yield and vitamin C.

Conclusion and Recommendation: Ethanol 90% is the ideal solvent for ultrasonic-assisted extraction of
P. emblica in this study because it exhibited the high amounts of active compounds and good antioxidant activity.
This study can serve as a guideline for manufacturing the P. emblica extracted to application in Thai Traditional
Medicine and health products. Nonetheless, the aqueous extraction of P. emblica remains a viable method if the

empbhasis is on harnessing vitamin C from the extract.

Key words: extraction, Phyllanthus emblica L., Ultrasonic-assisted extraction, gallic acid, vitamin C

o 74 d
unnuazIngilizasn
NeNTaNTaINeenaas Phyllanthus
emblica Lin. %aﬁ’lﬁfy Indian gooseberry (amla)
Lﬂuaag‘uvlwﬁﬁmﬂﬂuﬂﬁzmﬂLm‘uL@L%asl,umﬁ
(% = L1 6 %
Snwnlaa dnmstuinlilussdanas nems
¢ & P o w
wnmndagzmiazmaunndias ned 1Flueh sy
LA Lo a9 1981 VLﬁgﬂW@MWLﬂ%EJW%@
nAAAUYRgEN N Nzanadlangnlfidudn
tsznavaasehsuen nandusmnusnnlogmny
Tushmaunmd nedn nndenaansdanaesd
atfuausn®) lend 1 wuhfehSuennfissaniion

Wue3asen f 164 d¥u leaagnifudinliln

A

11 FHASIINTIIANG 13 GNASTHI 2 GNAST LIS

M3 lfugnilen fa FuAsaynavAtasuLas

q Mg
'

snnedan loudmnldae wa aeldldsvyindy
1 A I a 4 d‘ A 1 i
wasauvIanaLn vndimsldamduilalldus

= 1 A L7 A A if
G\]SNﬂ’]’i’ig‘]_qlﬁ’]%VlsLﬁLSﬁ% N Waan vialhang

AsA

Wesaeafen dnfsUsznndnandnduisn
‘Wm‘h%umﬁﬁdaumaummmﬂammﬂﬁqw o8
AudnAsinanilsaifeatuaedaam uas
Wn' agimanzadon dududsznauly
e 10 U lutlyBewdnuismdsuasmlng
w.et. 2566 Wuenlungaussmermsle 6 ddu
1A enudlosammung enud lomasszanaiian
et lonsuszininns et lofiuihudau o

AT LATENSINDANT ENTNEINGNDINTYING



o

[ 681 nms&rsmsuundunvlnsua:nisunniniiidan Ui 23 aiuit1 ansAN-taBIEL 2568

szuulnafeulaiia 1 630 Ao eveswalng en
UITWNINMIVRedaviadia 1 615U Ao enanans
Tvin) enumaenu wiseyn 1 630 Ao ensdidume-
. o A A A v [2]
2161 LazeNUSUaNgane) 1 63U Aa eneiaine
X o @ Ao @
wonnninznstlandadudutssnaunddnlu
WA UL NN UALNAAS U TE 81
Neatlandgm 100 g Usenauaae b
0.28g llsfn2.03g Eulenmns 5.1 gmslulaiese
7.68 g LAALTLN 29.00 mg Waanesa 21.00 mg
WiAN 0.50 mg A& 100 mg AmAnd 30.07
mg IMHAUT 573.00 mg" uazliamnsannadn
931.1 mg" wastanduayulnsuraianae
Faulnafiiezues et saanedinisyiudn
ﬁmqauLl,a::msaﬁmm@mﬁigmﬂ%amﬂnwﬁau
s nslsrangmaazldnanindiaion
% xR ° [~ % = [~
NWENE -GMON INTUGIRMIULTFULL UG
wisvSarh ldugudaiafivsnm el ugeuan
U o A
DEMALAZAILANMNENG WA F S sddyf
AMNZEN NMINUYIWITINTIN WL e8¢ty
Tusizansdlosdilasien laun ssngamanluosd
fin wrniinosaa snInanuedn Ao nawnaan
wnufin wagdning® Anndduenaadasy
< 4 = a v % L
arenuNzse” BN RauL® Unilosmas ehu
156" anlasiulindonge™ szapanaemaun™?
Fhunmsmeradaad™ dumsdnau™ wazdu
W™ Vs uandasanamsnganiuh
snwannifuenasulng ndeSsiiNagunm uay
WhanlFluguuuiedesdens athalsfions flaqiin
fenedagamsfnnnazuaumsanasznsiloni
wisngan lFianasnénylnBanugs iaananamih

¥ lushFuenasplng ndaiusieinens uay

AN DUINTEND dasnnilagiiunszuauns
afe lfmafiamInenuuusaaNalFnainmls
NSEnNe LL@S’%%Nmmm%faugﬂmaa'aNa‘fnmEJ
s dyudmlungntlanle Fetinuise
X2 Ao ¢ A o o P o

mammﬂismﬂLwawwmmﬁﬁﬂmslﬁl@aﬁﬁﬂ@

dld = o % 12 =Y

NenutaniNUSnuamssdygemamaians
leaudanslafia lumsissana louw/sedie
FYNALALNLANGNTI FINANITANFIEINIT
ildeasaalumavamnasatanza Nt o
\FegaanunaTaiie 1F e uenayulng uay
naaAuigIWidaenafissinng a519enu
4 < . 4 o o

L%amuslum{lsﬁmguvlwﬂwmwaﬁﬂwﬂimmsaﬁm
hngrmwensszmanluszulgug Rianey

auassiaulatnetsumeaenasdiuse iU luawae

] Al R
ITIWIVITANEN

1. 5’69} (Material)

1.1 é"aaai'naa,‘m‘lws
FodNaNTIINT aNEA LeAINTIN TR
= [~3 =
myawys Uszme ing Bulufomamen
N . p 4

ddatenTsalduinsasauiaTsyde
ANLENEaS b STNOWATIMILANS LN e
1NFDENINEIN N DNFEAM AN ANNEEDD LA
YNNI UMELATDIDUMAITZULTTNANNS oY (Heat
pump dryer) figeunnil 50 °C 1w 72 Falas
I@nanznilondienada (Figure 1) ¥haue
Winsnenuiesin lUWeasnmsaiaste i

1.2 §19010991%

NIALNaaN (gallic acid) 989 Sigma-

Aldrich (USA), NT@LLMUIN (tannic acid) 2849



JThai Trad Alt Med

Vol.23 No.1 Jan-Apr 2025 {69]

Sigma-Aldrich (USA) Lagieind (L-Ascorbic
acid) 984 Sigma-Aldrich (USA)

1.3 fstadnazaarinazaig

ethanol 99.9% DB/TBA, water HPLC
grade 989 Honeywell (USA), methanol HPLC
grade 289 Honeywell (USA), formic acid (0.1%)
HPLC Grade 989 Fisher chemical, glacial
acetic acid 989 Honeywell (USA), toluene 284
Honeywell (USA), ethyl acetate 9839 Honeywell
(UsA)

1.4 \ehasiiadnenedas

wiaasuaii 3% ProBlend (Phillips), w384
High Performance Liquid Chromatography
(HPLC) % Acguity ARC (Water®, USA), HPLC
AadNYE C18 314 Luna 21410 4.6 X 150 mm. 29410
particle size 5 micron (Phenomenex) , L@%a\wﬁw
WASHUULEW (freeze dryer) 34 LD-0.5 (ALudie
Buaiiess), wsasiaanadiunsa-ae (pH
meter) iq'u pH meter (Mettler Toledo®), m%aa

MUSMANNTU J14 HC103 (Mettler Toledo®™)

wsasdandlefia 3w YPS61-U011 fas 3000W
(Hanstyle) ko 10309 TLC sampler 34 Linomat &
(CAMAG, Switzerland), @389 Documentation

system iq'% Visualizer (CAMAG, Switzerland)

2. smsananzuuilen

ThnznNtoNsatamsmedinsaas ot

' '
A A

fienuf 20 kHz figrangf 50 °C iflunan 60 Wil
gananseniengnntanAsnudvarate
1:20 leesianguneans Lo vhindu wvuea
Saeag 50 70 1Ay 90 1A NI IUNTEANENTE
nntrhanTarameildanssmesvnasanade
L@%Bﬂi:ﬁm HENILUUNU (rotary evaporator) LA
asaNamematamsuatianids (freeze
dry method) ﬁqmﬁgﬁ -40 °C waanIaTianeNy
whaitldaaiiu Blulngeamaiu e 2 #alae
Aowhlufulumausiiuuasiguvnfl 4 °c v
NTERAINIPLEIN DA NNE L en pH wazivein
aﬁﬁﬁ@ﬁié’ﬂ,l@z@im’;mﬁﬁamagwamﬁmmqm

dolud

U5anauanIanaNzaN o té(g)

X 100

SpuacHana® (%yield) =

USsnaunsTenaunzananoniia(g)

3. myllangilsnamsaagluaisana
nzvwmilon

3.1 msaasiendsanasnsaunadn

OSSN UNIALNARINAILWATA High
performance liquid chromatography (HPLC)
W3NG ETET ANTIN N DNAR NN N

0.1 g/mL ¥nWasafiaazarudisnsasdaeii-

A

1afi@ (ultrasonic bath) iwaan 30 Wit igamni
25 °C NTUNTDIAILNNLTUIUA 0.45 mm

FYP-N 6 a a 22 (v 6
LA zAlSInTaunaan lauldaadu
Phenomenex C18 Luna 2941% 4.6 X 150 mm IU16
DUMATDITYMAPBOUNLYINAL 5 um IMa
LWADUNLSZNELEE methanol:0.1% formic acid

(5:95) ATARVUF YR UIDIENT LaeTaemge



o

[ 707 ns&rsmsuundunslnsua:nisunniniidan Ui 23 aiuit1 ansAN-taBIEL 2568

NAULEITIPNNENIAAL 280 nm EELEEBIRTIA
Saansaiionlelalanauss (photo diode array
detector) 5mwm§1wamaa’igmﬂL@?ﬁ'auﬁmwﬁu
1.0 mL/min &nsn3ehaehsfiBanes 10 ul

3.2 N15ASIAFDUMUFHIDBLLNUILUTIN

AATLAUTI UM UAUTING 83T Folin-
Ciocalteu #96@u1/ad91n Shad waraAmy™
NENGIDY1EIENA 2 mL NUSIara1y Folin-
Ciocalteu phenol reagent Ay 10 USa@s 5
mL $67i9l 3107 ifinamaranslndenm o
Zorme 7.51Ranem 2 mL dee BTguing Ao
1%l ﬁw‘lﬂ’i@mmﬁqmﬂﬁmmaﬂ?‘lmm&mm?u
765 nm AWIWINUS LN URUIIRBUNY
nWIN@IFINIAUUAN [ AaanSNaNys
neouLSinetan S hmting 7o (mg TAE/g)

3.3 MsasadaumUIwIc AW

Az Bnaimiantleefesnsanati 0.5
g hahanaga eluansavaneriines 0.02 M KH-
PO, -HPO pH3.0 FONTUDR IASATIEI 1:20
Toen 33 uarisly 15107 1¥ansavaneshoeh
4L 1§ 3% WU95in 0.23 mL Wfinasacane nle-
g8 0.1 mL amibudnssaca 2,4-lolules-
Ffalonmidu 1 mL AeliTiguingdl 37 °C W
e 3 s vinlsnduluenaiugs 30 wift wias
\fisnsedandnudsdiu 6 mL i hiaemsganau
Wet?t 521 nm ﬁnmms@@ﬁﬁmmamﬁmﬁwmm
MLSINWINENTALUAUNTNINSTUWINAUTD
THminefadnsAmanges 100 nSxvasivn
&80 (mg /1 OOg)m

3.4 msﬁm:nqw%‘é\"ma%aaaﬁzmmaﬁaﬁ'ﬂ
szauilan

3 =
ManAFaLNDUaLaDTE6235 DPPH

radical scavenging assay 9839 Krongyut LLag
g LEFUNANTREMBINATTIUINAUTANN
Wt 1 mo/mL wasleIeNaTEReRa A
4 1 mg/mL lwamues thansaraanfieses
961U51193 200 UL Lazdnasaray DPPH
1,800 uL ldaslunananaass Fsral¥luisle
grvpfivaaduna 30 wif wimnduwilie
sganaunsdienadaseAmnlasinlafinasn
AMNETIRAY 517 nm FummUS e 3En
auadaszsuiunT e ssasg i g 14
MAENTNENYAITNAUTED 100 n¥uzoahmiin
198N (g Ascorbic acid /100 g)

3.5 Msitaaziasndsznaumaiaiiaag
et High Performance Thin Layer Chro-
matography (HPTLC)

WITUNFTINATUINAUBUALNIALNSEAN
AN NYY 100 ug/mL LareiatN9aIana
NLNNTANANNINDU 0.1 g/mL 2INULA
AamInaIuLaraIETausarialINaT
pe9ag 40 uL Wiuiouen 8 mm saxile
299517 VUWHUlATIN NN RLULLSENTIOUY
qd‘ﬁﬁﬁ HPTLC plates silica gel 60 F254
FmsumSeneiimausl$inmeedoud do
toluene:ethyl acetate:methanol: glacial acetic
acid daman 4:4:5:0.5 loe5anes"? wavdmy
mﬁmiwﬁﬂs@Ll,ﬂaﬁﬂsl,%’fiammﬂﬁauﬁ o
toluene:ethyl acetate:formic acid:methanol

20 g5adau

Fadan 3:3:0.8:0.2 loedSaas
LU ATAENTNA2830e7 anisaldehyde

£ g; ° 1 a A 14 2 AI
reagent nasNTLNULeaE W Fenadaud
gounnf 106 °C s 15w shamwaaléien

MIQYANAULENTIAINENINTA 366 nIm LATHENUTI



JThai Trad Alt Med

Vol.23 No.1 Jan-Apr 2025 [71]

3.6 aﬁﬁﬁ‘iﬂuma%mmzﬁ%’auﬂa

MIIATZALTIN U TN Y LUFAIE 11431
ﬁﬂmgaLL@SMWﬁWLﬁHGLﬂJ%MWW?ﬁW% (5.D.) il
Tumsmesausuydign lein One-way ANOVA
(One-way analysis of variance) Lﬁawudmam'ﬁ
ATIRFOUENNAPUNTIIEARYatia WSy
ansuanensraseadslagld Duncan’s New
Multiple Range Test loe/l#lt/sunsn IBM SPSS

Statistics Version 29
=
HAaMIANEN

1. MmsnaMsMsananzuNilen

NamMIWaAIIMIaENANZINNTlandemaiia

Faalafia loglddvinazaesihndu muea

Sauay 50 70 LAY 90 NAMSETIANLI WSENIETNA
nzanalonfilddvhararslunsaiauaneis
HusEruanenstude Shenaosmdas S
Srhmadudy uarithmadiumamey maata
svanatlonilfdvhasmernnausiSos asmanae
maqmiaﬁ@gﬁq@ﬁa 26.81 + 0.30 Tuanizims
afanznutlonflFeasaeomueasouas
90 IWSaensnanasmasmnIatintoniigafa 19.68
+ 0.29 LONENIDENIRNTIF AU a0 (p < 0.05)
UpNMNLENTERANzNNTaNT s vharana e

fuflenSasazanu wase pH wWuanenariu

(Table 1)

Figure 1 Fresh P. emblica (amla) (A) and Dry P. emblica (amla) (B)

Table 1 Physical characteristics of P. emblica L. extract

Solvent %yield %moisture pH Physical Characteristics
Water 26.81 + 0.30° 453 +0.03° 2.70 + 0.06° Dark yellow

50% Ethanol 24.55 + 0.55° 4.50 £ 0.04° 2.62 +0.07° Brown

70% Ethanol 22.93 + 0.86° 4.47 £0.14° 2.63+0.11° Reddish brown
90% Ethanol 19.68 + 0.29° 4.50 £ 0.07° 2.71 + 0.05° Blackish brown

Results are expressed as Means + S.D. (n = 3). Mean within the same column followed by different superscript letters.

a,b,cd

significant differences between groups as analysed by one-way ANOVA followed by Duncan’s multiple test.
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2. nansAnSSInaua@sdAyvesaIsana
nzvmilon
ANMNTENENLS I UEN TN A EY2IFITENA
wzanatlosfisiadomeiindans e Taeld
$vnazanarhindu enueaieuas 50 70 LaE 90
MAMTANEN WUTMIEtaEEvhaTanETNaL

WOUAIBLAY 50 70 LAY 90 AUSaNNIaLNaan

Table 2 Phytochemistry of P. emblica L. extract

11.51 +0.01 12.33 £ 0.01 12.47 + 0.03 LLa¥13.16
+0.01 g/100g MUY JFanouunudiv 114.83
+ 0.26 166.80 = 0.26 179.74 £ 0.26 208.89 £+
0.26 mg TAE/g sNuNSAL WardySanaienug
935.57 +£ 0.96 879.67 £ 5.71 841.84 £ 0.96 Lag
769.37 +0.96 mg/100 g $NNAIGU LLONGINIDEI

s Anyvnesfi@ (p < 0.05) (Table 2)

DPPH

Gallic acid Tannin Vitamin C . .
Solvent (g eq ascorbic acid/
(g7100g) (mg TAE/g) (mg/100g)

100g)
Water 11.51 +0.01° 114.83+0.26° 935.57 + 0.96° 81.66 + 0.90°
50% Ethanol 12.33+0.01° 156.80 + 0.26° 879.67 +5.71° 96.11 + 1.06°
70% Ethanol 12.47 +0.03° 179.74 +0.26° 841.84 + 0.96° 99.97 +1.10°
90% Ethanol 13.16 + 0.01° 208.89+0.26° 769.37 + 0.96° 122.60 + 1.35°

Results are expressed as Means + S.D. (n = 3). Mean within the same column followed by different superscript letters.

a,b,c.d

3. Mmsanmasaagluasananzuy
tlondrgmaiin HPTLC

Figure 2 WEAIMNLNLTLEaTYRIFTATA
sadvnasaesiaeg ¢ Wauiumssnasgu
nsaunaANTirsMIaTRsauMeldLEEN Lay
Wwatsef3 366 nm WaMIAATEHRL A TETN N
Honfiaradnesnaraernngu wvyueasosay
50 70 way 90 Hansnsaunadniduasdlsznes loe
WULAUENSAREN Rf whi 0.40 Teeunusnsves

a < [ = 9: tﬂl
nIaLnaaNAilughaaianIIadaLUe

significant differences between groups as analysed by one-way ANOVA followed by Duncan’s multiple test.

TdusmniuasBashdudnsonmaseumeld
WENEN 366 nm LAZAN Figure 3 WaOIMWHLALT
waamf s anaTy Wimiuifiaraaeume
#9217 uaziese 366 nm WaMIIATIZAWY
Sesatanznstloafafngerngs wmuea
Xauay 50 70 way 90 MenAnugiuasdUsznau
TaemLLaUsNsARen RE whif 0.16 iladaname
Tdussrmandiuiudimaseu wazmeldiuss

&3 366 nm AzHFINALDN
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A
o) 09
Gallic acid Water ET50 ET70 ET90 Gallic acid Water ET50 ET70 ET90

Figure 2 (A) TLC patterns of Phyllanthus emblica L. extract with water, 50% ethanol (ET50), 70% ethanol (ET70),
and 90% ethanol (ET90), along with the standard marker (gallic acid), in System A, detected under
white light after spraying and (B) under UV light at 366 nm after spraying.

Ascorbic Water ET50 ET70 ET90 Ascorbic Water ET50 ET70 ET90
acid acid

Figure 3 (A) TLC patterns of Phyllanthus emblica L. extract with water, 50% ethanol (ET50), 70% ethanol (ET70),
and 90% ethanol (ET90), along with the standard marker (ascorbic acid), in System A, detected under
white light after spraying and (B) under UV light at 366 nm after spraying.
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4. nanmsAnmgusdueyyaddszuesds
ananzmilon

MmN L@msﬁqw%é’ﬁuamﬂaSaissnaqmiaﬁ@
nzntlan wuIMsanaNsatlanaemeadia
Fansilafinenenindu lemuaaieuss 50 70 uat
90 HU/SsnauanseNuaUsadsass Wil 81.66 + 0.90
96.11 £1.06 99.97 = 1.10 ez 122.60 £ 1.35 g
eq ascorbic acid/100 g LaNeNIneNIlTiIfATY

Y906 (p < 0.05) (Table 2)

anls1gua

MTANHNANM TN INNITET AN N DN
2 =Y £ lﬂ' (9 2 a L o o
Muwafians Meauwsaasilate las 1@y
AYALTILENEIITTW T YNAY WYNUea SaLas
50 70 LLaE 90 WU SvNasangusiassiaaansn

£ =) 2 1 £ A = 9:

aiaasFnNzansilanlGuanssude fhema

A = 9: = 2&: Y A = 2&: U
aumidas Shea Sheadndy uay Sheax
MINAIFTU TINNMITANINFTN AT NTIUAE
Fonamn waven pH duenenets uansiins
=2 . Y o | o A8
NSNS nLazIaIENIETIA WUINMTETeT 1
fhvnazmenauiseasr0ImIai g gnIos
AIINADFITNATA LRI DERE 50 70 AL 90
MINAITL LHDINNANHULTINLANFNITIUYDIF
arae Y EaMHaWIZANZad lUMTaiaas

U naudeand Nazaruddin Lay

AANGINIIL
atue® FNEMTANANANENT ANALLNATA
manginleeshynazany wnuea NS asdem
LAY n-hexane WU lOMUBANLSINUSDEaZYDY
SIENOFINIFATDIAIINAD LarTa DETLaN uay
n-hexane MMNAOU LALNNNUITLYDI Wang

warame® AfnmmastenanzNtlonlay 14

fvinavaesnar wumsaie lae ldindne
avane lFsauarantaiasInnIenazate
EYNUDASDERY 50 Ay 95 A 43.7 £ 2.7, 33.0 +
1.3 A% 27.0 £ 1.1% eNNAGU wanNNIMSane
Tegldinefiamsldnaudanlafangunniea
¥ v n s e 4 x4
Fusima WSSt avan et aLANDY g1
ANNANNTaUAFIT UL LY IR azane
= , A A o~ v o § v
AMFTOLINENEU L a N LA AT a1
2 o o VLQ/d X oy o ,i{eL 2
MsTEayaani laasnnaun® vishlumseine
UFaNuEsineay wuMsaEnaalasviazaie
ENUDRSDEIRE 90 N1 SHNUNTALNAANLLALLYILTIL
o de . ¥ a4 a
gorige lusnefidnvazaeinnduillsaunm

A A oA A i A A Ao |
INNUDFING R Luaamm@mwﬁa@aﬁuﬂigmw

' 2
AA o A

laanafifidngs Angulaesondaluluanaot

4 NRA FIRUGIYIRTAINNTIgIa 19INAY

[25

JenansnataimAuntoansn Lo ange> dau
nIALNAAN wazunuiindeaglulssinnluanad

Ay o % o T 1y VR
HNUININUN muumﬂmawmaaL‘ﬂummazam

' 1%
o

fddrvsasnanih3afinanuasnsnluns
avanudanad e
QPG DR PRI L e Ty aetdy
panFedu JenudiusiumsiiaausnsoLye
A A y A 4
SasersalSinaasiuayyadaseianas e
auaasznialanalisoanfuauiuazansd
DUYADETYANDY AFINA IVRDIANNTEUA laidUe

U
'

Funmesn vhlnladeduTiasiUfisentuasdn
a o A d Lo
gofaflusnsouyadasy Tslumsmaseunmddnn
aygadatluaSsinasounuanid lumaiiudn
s¥eausadasy MeAs DPPH laaldienfindifin
FTNETPIU NAMITFNINWLNETTAEIUES

Y A £s - 44
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+1.35 g eq ascorbic acid/100g HMLLI@MUBE
% [~ L ° dl v A a a 2R
Zaeaz 90 auudvnazanafianeReniug e
figelunadinena3sth (769.37 + 0.96 mg/100 g)
! @ o o A Ao A o
WALV UR AL UGIYNREAUNINI N FNTOEN®
. o da s -
m'ﬁmwmﬂwma%u@ﬁﬁqmmuag@aammm
WA NAIMAUTIANNT LU NTALNARN LAY
A (27 Aj 5L a dl 5L =3
unin®! FeanwuludInasnnige lunsEnm
ASIRLALNITENANLIINT O NG LA UDANH
YT UFIUNFEND NI EFNITFHTDEN AT
£ Ad Qg EX a Aid 1 £ U 9:
anendnrnoeueLyadaTEnANIIMIENAILIN

[28

[~ v o A 1 a ] av
Wueavharaeinasne e a® anaulasgaag

o[29] ! = q (e ﬁ ¢
<7 NUINNTENANEINUDNAIY

Halim LLaga
Shvnasameeuaa3aLay 96 NS e
FINYNNU 5.816 + 2.81 mg QE/g extract U3t
AuaAnsInwinL 274.590 + 13.61 mg GAE/g
extract u,azﬁqw%é’mamﬁa@aiz (IC4) WU
7.626 + 0.41 pg/mL Twnuddevas Li wavamiy
© GrwnisaiensantlanlesSaudiaudi
Yavans 1 lMmMueasesay 50 70 LAY 95 Wi
1 @sEielemueasauay 95 NUSuuAuedn
T30 WU 354.5 + 2.5 mg GAE/g extract UWag
USsnmunan uaesaIs whiu 4.19 + 0.1 mg
QFE/g extract ﬁqw%éﬁumgaﬁmz (ICq,) Wiy
348.2 + 6.6 ug/mL %ﬂ@qﬂdwﬁaﬁwazamﬁﬁﬁ@é"u
athafiilddumesafdianRoufeuiuaseio
3 wuestasay 50 uag 70 uarlunuidtuns
Addina wagane vinmsfinmasai ez
flaslaelddnvinazais n-hexane WavayUS
WU MsER R araeeUe Ao
aURBETE (ICs) WML 729.66 +117.03 ug/mL
Tuanifimsatinghesvhazany n-hexane ﬁt:mé

FNuaUYaDETE (ICx) WM 2,336.56 + 361.37

ug/mL NNHANMITNARDILFA AU
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