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Abstract

Diabetes is one of the most serious global public health issues and is a chronic disease
caused by metabolic disorders in the body, leading to high blood sugar levels. This study aims to
test the inhibitory effects on the enzyme alpha-glucosidase, antioxidant activity, total phenolic and
total flavonoids content of the extract from 9" Ordered Krom- Luang Chumphon Khet Udom Sak
remedy, as well as individual herbs in the formulation. The herbs were extracted using the ethanol
fermentation method and the traditional boiling method. The inhibitory effects on the alpha-
glucosidase enzyme and antioxidant activity were tested using DPPH, ABTS, and FARP methods.
The test results showed that the ethanolic extract of remedy exhibited an inhibitory effect on
alpha-glucosidase enzyme with ICso = 474.11 pg/mL. The antioxidant activity measured by the DPPH
method showed that the ethanol extract of Acanthus ebracteatus Vahl. had the highest activity
with an 1Csy = 14.73 pg/mL. The ABTS method revealed that the water extract of Rhinacanthus
nasutus (L.) Kurz. had the highest activity with an ICsy = 22.38 pug/mL. The FARP method indicated
that the water extract of Rhinacanthus nasutus (L.) Kurz. had the highest activity 157.9 mg Trolox/g
extract and 336.99 mg Fe2+/¢ extract. Additionally, the highest phenolic and flavonoid compounds
were 239.96 mg GAE/g extract and 587.67 mg QE/g extract, respectively. This shows that remedy
has alpha-glucosidase enzyme inhibitory and antioxidant activities. Therefore, there should be

further studies on the side effects of herbal medicines for scientific confirmation.

Keywords: Flavonoid, Antioxidant activity, Alpha-glucosidase enzyme
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1. gunsaluazasiall

Lﬂémﬂébuwm&aﬁuvuwgu Rotary evaporator, éj’LLsziLL‘ﬁﬁqzyzyﬂmﬂ (Freeze Dry), Evaporating
dishes, Evaporating flask ¥ 1¥1a 1000 ml, Micro pipette, Centrifuge tube, Folin-Ciocalteu reagent,
sodium carbonate (Na,COs), sodium nitrite (NaNO,), Gallic acid, Aluminum chloride, Quercetin,
Sodium hydroxide (NaOH), Absolute ethanol, 2,2-diphenyl-1-picrylhydrazyl (DPPH), butylated
hydroxytoluene (BHT), 2,2-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox), Potassium persulfate (K,OgS,), hydrochloric
acid (HCl), Sodium acetate trihydrate (C,H;NaO,-3H,0), Glacial acetic acid, 2,4,6-tri(2-pyridyD)-s-
triazine (TPTZ), Iron(lll) chloride hexahydrate (FeCl,-6H,0), Ferrous Sulphate (FeSO,-7H,0),Sodium
phosphate dibasic (Na,HPO,4) (USA), DI water, 4-Nitrophenyl O-D-glucopyranoside (C;,H;sNOg ), Ol
Glucosidase, Bovine serum albumin (BSA), Ultrapure water, dimethyl sulfoxide (DMSO), 95% Ethanol
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2. MSATENAIDENN
Audegslumiondaivue neswuy1e uazyuioma arnauayulnsi suneinvga

S¥agquanesil waensnlnedeu dsearndursayulnsusis (il 1) evhanuazenaudiuni
aulufe wdninevdegdauaufoufigumgfl 45-50 ssriaiea auninayulnsazuied 9nduih
Heesivuianiuuadeoeiesiuaziden afnlaeds Maceration nsutsng 95% oo Wuan 3
Su ludnsndn 1:10 o/mL dleasufivuaty thuinsesienssaensesues 1 udwinissemenisne
m%"amguszmaqﬁgmmﬁ (Rotary Evaporators) aulaansanaueu (crude extract) wazanadaetuLh
Tnsmsthasulwssidudendunat 15 uift vidn 3 afs snduthundude 3 1071 1 wudadu uay
Yhannsesieinuniue tansataduhiinsesldidnedes Freeze Dry auldansafinneny (crude extract)
Feayulnslusdugnsumansgmsiunsgaudnivuud 9 uagiinisimuamsnyssounualnsusaze
wandluned 1

3. MIBATIiIUTIIMEsHUEANA2835 Folin-Ciocalteu

*8) $i1nn5mSunaNsanANANUTUTY 10

AnLUasisn1sIAs1Eies Medjiofack way Nutmakul'
me/mL Tutenueaazatedie Absolute ethanol dauturiazanedie MQ Tnawm3euiiaandudy 500-
1000 pg/mL mmfuqﬂmimsaﬁ’mé’hathmai’mu 20 pL aslu 96-well plate ntduinansazane
Folin-Ciocalteu 10% U31135 100 ul waziiisl 10% Na,CO; Usu1ns 80 ul vuliluiisle iWuiian 30 undl
ﬁwiﬂi’mﬂ'wmmmﬂﬁuﬂﬁuLLaaﬁmmmm?{u 765 nm ndudilufuiamUsinafiuvedn a1nns
UINIFIUYBIAITAEAENTA Gallic acid TuyI9AUTUTY 0-200 pg/mL 1NAUNITNTINUIATIU
y = 0.0041x + 0.0925 ; R%= 0.9994 USunauansituedniilduaniwaluniae me GAE/g extract

4. mMsaaTEEIUIIaEsalaueeAr2835 Aluminium chloride colorimetric

A2 LA8AT Aluminium chloride colorimetric TagnnuUain1snaassain Medjiofack Lag
Nutmakul®® sianasiaseuansadadiaududy 10 me/ml duteniusaavaisdae Absolute ethanol
druduthararedie MQ TnawwIeuiinududu 500-1000 pe/ml thansadafieg ey 500 ul
wagLAL 5% NaNO, Usuns 75 pL aslumanlmndniu vinsifia 10% AlCL, USuas 150 pL aslumauli
fuuddufigamgiviendunat 5 i anduiiy 1M NaOH U3u1ns 500 L aslunaulidiu was
nduduiindulieg 275 pL sauadiidndu Uniigamafiveaduen 30 uidl andusswinedivali
ynstinansazarsadldly 96-well plate U3a1ms 100 uL devaulngsien 4 viau ieasy 30 uidl
wdniluinAInisgandunduuasiicuemindy 510 uiluwes snduiluduumuiiamalussd
Wieuiuasunsgiu Quercetin fiasprnandudu 0-200 pe/mL NAUNIINTINUINTFIU Yy = 0.0004x
+0.0026 ; R%= 0.9996 Usunauanswalauesaiilduannalumiie me QE/g extract

5. mMaanzimausalunsiiuayyadeaseiieds DPPH Radical Scavenging

AATgiAuaINnsalunsAueuyadase Aae75 DPPH Radical Scavenging lagdnuuadann
F3M5inszviues Nutmaku® Tagvinsw3onans 10 me/mL fulevusaazanesie Absolute ethanol
druduinazanedne MQ Tnewssufianadudy 1-100 pg/mL nduansatau 100 pL dasly 96-
well plate L@ sANaIsazaty DPPH 100 L (2.4 mg azaenag Absolute ethanol 100 mL) Ualu

A g = 9 Y o Y = o q' d' v M
NUALUULIAT 30 UIN Mﬁﬂﬁ]qﬂuuu’]‘lﬂqﬂﬂqﬂqiaﬂﬂauﬂauLLaqwﬂ']']llﬁﬂ:]ﬂau 520 u']IuLiJmﬁ ANIAYLATBY
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Spectrophotometer A1uALUFsUBURUAT1IRTFIU Trolox AAMMITNTY 1-100 pg/mL AN
annduuasildndmunmumieidudnssudsouyadase (% inhibition) Muialldainauns
% DPPH reduction = [(Abs control - Abs sample) / Abs control] x 100
6. MIIATIzIIANEIRIsaluNsiueyYadasEA287S ABTS Radical Scavenging
Aasgiauansalunsiiueyyadase A8l ABTS Radical Scavenging lagdnuuasain
F3MsiAssiues Nutmaku® Tagvinisin3eans 10 me/ml fuevnusaazanesie Absolute ethanol
druduthazaedie MQ @anadudu 1-100 pe/mL) andutharsadaunldatlu Microcentrifuge tube
USuIms 10 pl wazvinnasi@u ABTS™ working solution (1381310 7 mM ABTS™ mauiu 2.45 mM
potassium persulfate (K,5,0,) Tusns1du 1:0.5) 7 990 L waslvidniu ﬂumﬂﬁmmﬁmﬁqmmﬁﬁaq
Hunan 6 wiit 9ndugaiegiean 100 pL Tdadlu 96-well plate udhluTadganduuasiianiuen
Adw 734 unlulns f8LA3e Spectrophotometer AMUIALUTBUTBURUA1T1IATEIU Trolox AAY
WuUU 1-100 pg/mL 'uf’whmsamﬂﬁuumﬁiﬁmﬁwmmmLU@%Lﬁuﬁﬂwsﬁugaa%aﬁmz (% inhibition)
AuIlAINENN1T
% ABTS inhibition = [(Abs control — Abs sample)/Abs control] x 100
7. madeunuddusyyadest 1ne1#35 Ferric Reducing Antioxidant Power
Tiasrgviaduatunsalunisiiueuyadase aa875 Feric Reducing Antioxidant Power
Tnedaulasaniznisinsizsives Olatuni™ Tneviinisn3enans 10 me/mL Fueniusaazatedie
Absolute ethanol @ututhazasde MQ [@Arsdudu 1-100 pg/ml) ntanhansasaunldadly 96-
well plate U3u1m3 20 pL wagyinn siiy FRAP working reagent U3u1ms 180 pL (la3euua1n A : 300
mM acetate buffer (pH 3.6), B : 10 mM TPTZ solution, C : 20 mM FeCly6H,0 wau A B C 1L 11u
Tnedaadau 10:1:1) Mndutumeldeuiiafigumgiventum 8 uiit uduhluineganduuasiin
p1IRaY 593 uiluans faeiA3es Spectrophotometer arntiuLiluA I Wiguiuansunsgu Trolox
(Aig29pududy 5-300 pg/mL) n3AalagldaINaunIsdunTveINIIMUINTgIW y = 0.0091x +
0.137 ; R%= 0.9999 wanssaluntiag mg Trolox/g extract uagtfisuatsunsng i Fe?* (fidaruidudy
5-800 pg/mL) MsfwInlagldainaunis WunswansmMauInsgIuyy = 0.0044x + 0.1143 ; R= 0.9998
WARINALUNUIY mg Fe'/g extract
8. manadeugnasusueulusiuaainglading
Jinssianuansngns sudwouluiueaninglading Tasdauuasainisnisnountini
Nutmaku® ¥nnsia3enans 50 me/mlL fuenueaazatssae DMSO drudutinazatess MQ (A
WU 62.5-500 pg/mL) dnansanaunlaasiu 96-well plate Usuns 20 pL vt Phosphate buffer
pH 6.8 U510 80 pL wazvinn15LA p-nitro-phenyl A-D-glucopyranoside (p-NPG) U511%5 50 uL
mﬂﬁ?uﬁﬂﬂﬂuﬁqmuqﬁ 37 psmwaded WJuna 15 widl udwhnisdueulvdueaningledwa Usuinas
50 pL thlutuilgamndl 37 ssewaldoa Wuan 15 wil mﬂﬁgw&mﬂﬁﬁ%mﬁw Na,CO; U311ms 50
uL udathluindgandunasiiannuenadu 405 wilu-ums dulaidSeuifisudivansuinsgiu Acarbose
fiarandudu 625500 pg/mL thanspanduuasiildudummivesidudnisdudwouleiuoan-

naama (% inhibition) Amialdatnaunis
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Inhibition (%) = [(Abs control - Abs sample) / Abs control] x 100
9. mMslazvidayaneaia
SeURanITIATEEMUTINNEsUsEneuflusAnuazailiuesd qvsfiusyyadassuas
wamié’fugaLau"LﬁUﬁLLaaW'mQIﬂ%ma Tugudnade+drnidoauumasigiu (mean+Sp) Tngvhmsnnaesn

3 ﬂ%ﬂ (n=3)

NANISANEN
1. mMsesziusuaEnsana (Extraction yield)
wamﬁﬁmﬂwudwagulwﬁaﬁ’ﬂﬁw 95% Leyuea wansAasiduinisann (%Yield) aagulwﬁi
ﬁmqqﬁqm Ao guiawe sesasunfesisu fiA1 %Yield agjﬁ 20.11%, 10.38% A1ua1AU LLazaagulwﬁ
afndotn wansredidudnnsain o%vield agulwsﬁﬁquﬁqm Ao nostuds sesaunie wiendan-
e fA1 %Yield asﬂi‘ﬁ' 30.46%, 23.77% AEeU uandlumsnad 2
2. mMswaszinUsunuasiuednsauiaei’ Folin-Ciocalteu
nan1sAnwUsnailuednsanvesasafane1unU3n PNE (n3nlneasuduioniuea), RNW
(noastudaduii), RMDE (f3uduleniven) fusnaansiluednsugsiiaawindu 239.96, 108.40 uay
80.30 mg GAE/g extract muasu Tuvaizfiansataneiuain SAE (sqmﬁmmﬁsﬁgmamuaa), AEE (1idon-
Uamueduionuea) uay PNW (3nlvedeuduin) fusinuasiiuednsuosfiqauintu 53.07, 41.40
Way 1.34 mg GAE/g extract Anua sy uanslumsnsdi 2
3. mMsATEEIUIIaEsalaueenr2835 Aluminium chloride colorimetric
Nan13ANIUIUIUNAIURIATINYBIETANANEIUNUIN AEE (m’?aﬂﬂamuasﬁgul.amuaa), SAE

v
o v o

(guawmatuien1uea), RMDE (fiuduteniuea) dusunuaisiailivesdsingiaaviniu 587.67,

445.80 wag 430.20 mg QE/g extract MUAIAU FINUIINNANITNAABINTIATIERUS U D UATIN
ansataneIuan AEE (WienUammetuioniues) fUsumatliussssimnniign luvusiiasadaveny
99 RAW (osudeduni, SAW (guiiaimadaunin) way PNW (Winlnedoudu) fusumarswalouosd
muﬁaaﬁqmwhﬁu 178.30, 93.30 waw 21.42 mg QE/g extract Auddiu wandlunnsnad 2

4. m3wnzimaasalunsinueyyadeaszdieds DPPH Radical Scavenging

KamsAnwmarouquaRueyyadase 1aeld38 DPPH wudn AEE (vlenUauuetueniuea),

AEW (witndanueduih), RNE (nesudstuieniuea) fqniduoyyadassfifign Tavian 1C, wiriy
14.73, 23.21 uay 28.95 pg/ml MUEIRU ann1sIUTeuLsugng dueyuadassuansliiiiudl AEE
(wiendamuetuieniuea) ﬁqw'éﬁﬁqmLﬁmﬁauﬁumsmmwgm BHT (Butylated hydroxytoluene) fifl
A1 ICs 111U 16.85 pg/mL Tuvausdi PNW winlnedouduih), PNE (W3nlneaeuduieniuea), SAW
(ﬁmﬁmmﬂ%uﬁ;w), Lag RMDW (fuduth) ﬁiﬁﬁqw‘éiumﬁfmawa@asz wanslumsnadi 3

5. nmadeunudduayyadastdaeis ABTS Radical Scavenging

Han1sAnwImaaeugnifueuyadase lagldas ABTS wuln RNW (neeswudeduui), RMDW

]

v
o a

(FSuTu) wag AEW (wiRenUainwetuun) dgnsdueuuadaseanian laedlan ICs, Wiy 22.38, 40.16

125




126

Journal of Traditional Thai Medical Research

Vol.11 No.1 (January - June 2025)

a

uay 42,87 pg/mlL mudiy nnsieuifieugvidueyyadassuandliifiuin RNW (neswutatui)
ﬁqm%ﬁqmﬁé’ﬁmdwLﬁaLﬁauﬁumﬁmmwgm Trolox 7ifiAN ICs, Wiy 5.46 pe/mL Tuwausil PNW
(W3nlnedeudiunin), PNE (WEnlneduionuen), AEE (vilenUawmetuieniuen), SAE (yifinumeatuion-
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A19190 1 ayulnsluinfuensuvaisunsiunaaudnavuui 9
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Hainerans (Age) Foayulns dauiild QREGITY Ago
wsnlneaeu d Ethanol Maceration PNE
Piper nigrum L. ban
(PN) Water Decoction PNW
WianUanviue . Ethanol Maceration AEE
Acanthus ebracteatus Vahl. Tukavdmu
(AE) Water Decoction AEW
FULRALNA Ethanol Maceration SAE
Senna alata (L.) Roxb. ! Tu
(SA) Water Decoction SAW
Rhinacanthus nasutus VowuT 1 Ethanol Maceration ~ RNE
U
(Linn.) Kurz. (RN) Water Decoction RNW
f15u Ethanol Maceration =~ RMDE
Remedy -
(RMD) Water Decoction RMDW

A19597 2 USunauansana (Extraction yield), Usunaansusznoufl uednsianun (Total phenolic

content) waz Usunaansusenaunaliusennavaa (Total flavonoids content) (n=3)

Total phenolic

Total flavonoi

ids

dnsanaayulng  Extraction yield (%) content content
(mg GAE/g extract) (mg QE/g extract)
PNW 12.96 1.34+0.14 21.42+1.81
PNE 4.94 239.96+3.06 183.08+3.30
AEW 23.77 77.01+2.80 240.00+3.07
AEE 6.91 41.40+1.45 587.67+3.01
SAW 22.99 58.54+0.63 93.30+1.10
SAE 20.11 53.07+4.30 445.80+2.18
RNW 30.46 108.40+2.11 178.30+2.21
RNE 9.63 59.35+0.52 290.80+4.70
RMDW 20.78 76.50+2.31 185.59+1.71
RMDE 10.58 80.30+1.87 430.20+4.28
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MINN 3 HANTATUOYYABATEAEIT DPPH Radical Scavenging (n=3)

DPPH scavenging activity of the different concentrations; % IC5o value
Extract
1 10 50 100 (pg/mL)
PNW 0.75+£0.25 1.33+0.30 7.07+0.91 10.16+1.24 >100
PNE 1.27+0.20 4.83+1.22 27.27+1.41 55.03+0.64 90.44+1.34
AEW 0.68+3.09 23.85+1.28 77.54+3.08 84.41+2.70 23.21 + 1.37
AEE 2.96+0.52 36.11+2.26 93.09+0.08 93.93+0.07 14.73 £ 0.97
SAW 1.46+0.96 9.26+2.21 40.05+2.87 47.29+0.74 >100
SAE 1.78+0.29 6.52+2.04 48.76+0.48 84.58+0.55 47.92+1.24
RNW 3.91+£0.47 21.15+0.25 46.89+0.64 56.72+0.75 67.23+3.12
RNE 2.77+£0.59 20.02+0.22 72.41+0.97 91.09+1.49 28.95+0.67
RMDW 3.47+1.19 13.09+0.80 29.25+2.07 42.00+2.28 >100
RMDE 1.23+0.52 16.64+0.88 72.08+1.42 93.70+0.23 31.36+1.03
BHT 5.92+1.42 34.10+0.40 75.39+0.24 88.04+0.28 16.85+ 0.05
A15190 4 wansiueyyadastsnyds ABTS Radical Scavenging (n=3)
ABTS++ scavenging activity of the different concentrations; % |C, value
Extract
1 10 50 100 (pg/mL)
PNW 0.72+£0.20 1.38+0.55 8.56+0.54 15.80+£1.07 >100
PNE 0.84+0.17 3.02+0.36 18.19+1.31 31.97+1.61 >100
AEW 0.56+0.26 12.00+0.15 57.03+0.90 96.83+0.46 42.98+0.75
AEE 0.72+£0.14 2.70+0.14 21.18+1.18 44.17+1.01 >100
SAW 0.59+0.51 8.65+0.63 38.34+0.93 66.64+0.87 69.43+1.58
SAE 1.02+0.10 1.98+0.83 15.16+1.33 31.30+1.28 >100
RNW 1.92+0.52 25.04+0.54 81.13+0.82 99.53+0.06 22.38+0.38
RNE 1.15+1.14 9.47+0.85 39.24+1.89 60.96+1.54 71.61+3.94
RMDW 0.44+0.32 14.43+0.33 58.56+0.21 91.20+0.20 40.16+0.09
RMDE 0.66+0.16 2.80+0.23 22.41+0.61 43.71+0.92 >100
Trolox 7.49+0.63 87.50+044 99.98+0.14 100.14+0.12 5.46+0.01
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a1519fi 5 Naﬂﬁﬁmayyjaaﬁizﬁ%ﬁ% FRAP (Ferric Reducing Antioxidant Power) (n=3)
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Sample FRAP (mg Trolox/g extract) FRAP (mg Fe2+/g extract)
PNW 2.13 +0.07 14.71 £ 0.15
PNE 5321+ 1.74 120.37 + 3.60
AEW 113.85 + 1.72 24577 + 3.55
AEE 140.22 + 4.90 301.42 + 1.08
SAW 37.63 + 0.23 88.15 + 0.48
SAE 56.07 £ 0.57 126.28 + 1.18
RNW 157.95 + 0.38 336.99 + 0.78
RNE 64.71 + 1.96 144.16 + 4.05

RMDW 103.37 + 1.07 224.11 + 2.22
RMDE 76.63 + 2.92 16594 3.78
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A1399 6 nan1snadeugvssudueuleiuearinglading (n=3)

Alpha-glucosidase inhibition (%) of different

Extract concentration (ug/mL) (Coo value
62.5 125 250 500 (g/mi)

PNW 0.57+0.44 2.19+0.37 2.83+0.56 3.56+0.44 >500
PNE 3.62+0.78 10.19+1.81 18.11+£2.29 31.98+1.96 >500
AEW 0.57+0.57 1.65+0.38 3.51+£0.49 7.54+0.51 >500
AEE 2.98+1.08 6.25+0.92 10.43+0.91 28.11+2.53 >500
SAW 6.49+1.02 13.62+1.22 25.31+0.79 43.06+0.39 >500
SAE 12.81+1.89 20.72+1.28 33.99+1.65 4591+1.48 >500
RNW 0.20+1.16 2.45+0.27 3.54+0.93 6.76+£1.43 >500
RNE 4.09+0.61 6.67+1.06 11.97+0.37 19.99+0.88 >500
RMDW 2.67+0.26 2.88+0.52 8.30+1.41 15.20+0.54 >500

RMDE 19.00+0.43 28.75+0.36 36.30+0.97 51.96+0.40 474.11+£2.30

Acarbose 17.54+1.57 30.06+0.51 51.73+0.13 62.24+0.70 237.02+1.40
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