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Abstract. This study examined the effects of ethanol and methanol as solvents on the 

antioxidant properties, total phenolic content (TPC), total flavonoid content (TFC), and α-

glucoisidase inhibitioin in Aerva sanguinoilenta samples froim Soiloi, Indo inesia. Antioixidant 

activity was evaluated using the DPPH assay, while the plant's chemical pro ifile was 

determined throiugh TPC and TFC measurements. The poitential antidiabetic proiperties oif 

boith ethanoil and methanoil extracts and their fractioins were assessed via α-glucoisidase 

inhibitioin bioiassay. Statistical analysis was co inducted using IBM SPSS Statistics 22 foir 

Windoiws. Results are presented as mean ± standard deviatioin, analyzed using the Pearsoin 

regressio in moidel. The ethanoil extract oif Aerva sanguinoilenta shoiwed insignificant 

antioixidant activity with an IC50 oif 1460 mg/ml, whereas the methanoil extract had an 

IC50 o if 628 mg/ml. Foir co impariso in, synthetic Vitamin C achieved an IC50 oif 5.31 

mg/ml.The study revealed significant α-glucoisidase inhibitoiry effects in the ethanoil 

extract (14.8 ± 3.4%), but minimal inhibitio in in the methanoil extract. Toital phenoilic 

co intent acroiss extracts, expressed as gallic acid equivalents per gram o if dry extract, ranged 

froim 37.490 toi 47.779 mg. Flavoinoiid levels in the plant extracts varied between 15.275 

and 17.287 mg. 

Keywo irds: Aerva sanguinoilenta, Fenoil, Flavoinoiid, Antioixidant, α-glucoisidase, Sambang 

Co iloik. 

1 Introiductioin 

Aerva sanguinoilenta, also i knoiwn as Sambang coiloik, is a plant with traditioinal medicinal uses 

foir varioius co inditio ins, including menstrual irregularities, pain relief, urinary issues, aneimia, 
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and uteirinei inflammatioin1,2. The i plant's le iave is and floiwe irs havei sho iwn anti-inflammatoiry and 

wo iund-heialing proipe irtie is, use iful foir tre iating rhe iumatism and musclei ache is. The i whoile i plant 

acts as a deimulce int and diureitic, with its deico ictio in useid toi e ixpeil inte istinal wo irms3,4. Yoiung 

sho io its arei e imploiye id toi e inhance i lactatio in in nursing moithe irs, while i a paste i madei froim le iave is 

and roio its is applieid toipically fo ir boidy pain reilie if. Thei plant eixtract has deimo instrate id significant 

wo iund-heialing capabilitieis, and its bark is use id toi treiat heimaturia. Bioiche imical studieis o if Ae irva 

spe icie is re ive ial a rich coimpoisitio in oif bio iactive i coimpoiunds, including alkaloiids, flavoino iids, 

co iumarins, teirpe inoiids, ste iro iids, and oithe ir pheino ilics5,6. Ho iwe ive ir, spe icific phytoicheimical 

re ise iarch o in A. sanguinoile inta is limite id. Pre ivio ius studie is have i iso ilate id te irpe ino iids like i 

ame iroite irpe ine i and bakuchioil froim A. sanguinoile inta le iaf e ixtracts, shoiwing antimicroibial 

proipe irtie is against ceirtain bacte irial strains7,8. Thei e ithanoilic e ixtract has yie ildeid an anti-

inflammatoiry ce ireibroiside i (ASE-1), whilei varioius be itacyanins havei be ie in ideintifie id in its 

infloire isce ince i. So ime i Ae irva spe icie is, particularly A. sanguino ile inta, eixhibit antioixidant 

proipe irtie is, tho iugh reise iarch o in this spe icific spe icie is is sparse9
i.This study aimeid to i coimparei the i 

physicoiche imical proipeirtie is (To ital Phe inoilic Co inte int, Toital Flavo inoiid Co inteint, and antioixidant 

activity) o if meithano il and e ithanoil e ixtracts fro im Ae irva sanguino ile inta sample is co ille icte id in So ilo i, 

Indoine isia, cointributing toi the i limite id boidy oif re ise iarch oin this particular spe icie is. 

2 Mateirial and Me ithoids 

He irbal Spe icime in 

Sample is o if Ae irva sanguino ile inta we ire i o ibtaine id froim a lo ical are ia in Tawangmangu, situate id in 

Ce intral Java, Indo ineisia. The i plant spe icie is was ve irifie id by a boitanical e ixpeirt froim the i Schoio il 

o if Bio ilo igical Scieinceis at the i Bandung Institute i o if Teichnoilo igy. This ideintificatio in was oifficially 

doicume inte id with thei ce irtificate i numbeir 7881/IT1.C11.2/TA.00/2023. 

 

 

Sample i Extractioin 

The i eixtractio in proice iss was adapte id froim Yim eit al. (2013)9,18 with slight moidificatioins. In brie if, 

the i plant mate irial was de ihydrate id in an o ivein at 50°C fo ir a pe irioid o if threie i days. Afte ir drying, 

the i sample is we ire i pulveirize id into i a finei poiwde ir. A 50-gram poirtio in o if this poiwde ir was thein 

subje icte id toi e ixtractio in using 150 ml oif e iithe ir deiio inize id eithanoil o ir meithanoil (Fishe ir Che imical). 

This mixturei was agitate id o in a hoitplate i at 300 toi 500 rpm fo ir 20 minuteis, foillo iwe id by filtratio in. 

The i eixtractio in proice idure i was re ipe iate id threie i time is with thei re imaining plant mate irial. 

Subse ique intly, thei coille icte id e ixtracts we ire i co inceintrate id using a Buchi Ro itary Evapo iratoir RII. 

The i reisulting drie id eixtracts we ire i keipt at -20°C foir futurei use i. 

 

To ital Flavoino iid Co inte int 

The i toital flavo inoiid coince intratio in (TFC) in Aeirva sanguinoile inta sample is was de ite irmineid using 

a slightly moidifie id veirsio in oif thei meitho id deiscribe id by Sarkeir and Oba (2018)10. Brie ifly, 

e ixtracts we ire i preipareid at 2 mg/mL and diluteid with eiithe ir me ithanoil o ir ultrapurei wate ir. Each 

te ist tube i co intaine id 100 μL oif sample i so ilutio in (2 mg/mL), 300 μL oif 3% aluminum chlo iridei 

(AlCl3) (Me irck), 300 μL oif 3% so idium aceitate i (NaCH3), 8.4 mL oif distille id wate ir, and 4.5 mL 

o if meithanoil. Afte ir a oinei-hoiur incubatioin at 25°C in darkneiss, thei flavoino iid-aluminum coimple ix 

foirmatio in was me iasure id speictroipho itoime itrically at 725 nm. 



 

 

 

 

TFC was e ixpre isse id as que irce itin e iquivale int (QE) peir gram o if dry weiight (DW) o if the i e ixtract 

(mg QE/g DW). A queirce itin standard curvei was ge ineirate id using se ive in coince intratioins fro im 50 

to i 300 ppm, with e iach e ixpeirime int pe irfoirmeid o ince i. Me ithanoil se irve id as the i ne igative i co introil, 

while i wate ir was useid as thei blank. This meitho id alloiwe id foir the i quantificatioin oif flavoinoiids in 

the i Ae irva sanguinoile inta sample is, proividing insight intoi theiir poite intial bio iactive i proipeirtie is. 

 

To ital Phe ino ilic Co inte int 

The i toital pheinoilic co inceintratio in o if the i eixtract was deite irmine id using a slightly mo idifieid veirsio in 

o if thei me itho id deiveilo ipe id by Ainswo irth and Gille ispie i (2007)11. In summary, thei sample i was 

preipare id at a coince intratio in oif 2 mg/mL in eiithe ir distille id wate ir oir meithanoil. A 200 μL aliquoit 

o if this sample i so ilutio in was the in mixeid with 1.5 mL oif 10% (v/v) Fo ilin-Cio icalte iu re iage int 

(Me irck), foillo iwe id by thei additio in oif 1.5 mL oif so idium carboinate i (Na2CO3). Afte ir 

hoimo ige inizatioin by voirte ixing, thei mixturei was le ift toi incubate i at roio im teimpe iraturei foir twoi 

hoiurs. Thei absoirbance i was the in meiasure id speictro iphoito ime itrically at 765 nm10. Thei toital 

pheino ilic cointe int was quantifie id as gallic acid eiquivaleint (GAE) peir gram oif drie id eixtract (mg 

GAE/g DW). To i facilitate i this quantificatio in, a standard curvei was e istablishe id using e iight 

se ique intial co ince intratioins o if gallic acid, spanning froim 25 ppm toi 500 ppm. This meitho id 

allo iwe id foir the i accurate i asse issme int o if pheinoilic co impo iunds in the i e ixtract, proividing valuable i 

infoirmatio in aboiut its poite intial antio ixidant proipeirtie is. 

 

α-Gluco isidase i Inhibito iry te ist 

Sample is, a blank, and acarboise i we ire i pre ipareid at co ince intratio ins o if 100, 10, and 1 μg/mL. The i 

assay be igan by adding 50 μL o if phoisphate i buffeir (pH 7) toi a cuveitte i, fo illo iwe id by 100 μL o if 

e iach samplei dilutioin13,15. The in, 150 μL oif rat inte istinal e inzyme i was adde id, and thei mixture i was 

incubateid foir 30 minuteis at 37°C. Po ist-incubatioin, 300 μL oif p-nitroipheinyl-α-D-

glucoipyranoiside i (pNPG) substrate i was introiduceid, foillo iwe id by anoithe ir 20-minutei incubatio in 

at 37°C. Thei reiactio in was sto ippeid by adding 600 μL oif so idium carboinate i (Na2CO3).The i 

re iactio in proiducts we ire i me iasure id speictro iphoito ime itrically at 405 nm, as peir Lankatillakei e it al. 

(2021)17. Acarboise i se irve id as a poisitive i co introil in an ideintical re iactio in syste im. Thei e ixpeirime int 

was pe irfoirme id in triplicate i, with pe irceintage i inhibitioin calculate id to i de ite irminei the i IC50 value i. 

A blank, se irving as a ne igative i co introil, include id all co impoine ints e ixce ipt the i alpha-glucoisidase i 

e inzymei, which was addeid last. Tablei 1 oiutline is the i deitails o if thei reiactio in syste im. This meitho id 

allo iwe id foir thei asse issme int o if α-glucoisidase i inhibitio in, pro ividing insights intoi thei poite intial 

antidiabeitic pro ipeirtie is o if the i sample is 

 
Tablei. 1 α-Gluco isidasei Inhibitioin reiactio in systeim 

 

Reiactoir Vo ilumei (μl) 

Samplei Blank 

Po isphatei Buffeir 50 50 

Samplei/Acarbo isei/DMSO 5% 100 100 

Enzymei 150 - 

10 minuteis incubatioin at 37°C   

PNP Substratei 300 300 

20 minuteis incubatioin at 37°C   

Na2CO3 teirminatioin 600 600 

Enzymei - 150 



 

 

 

 

To ital 1200 1200 

 

Antio ixidant activity: DPPH fre ie i radical scaveinging assay 

The i antioixidant activity oif Ae irva sanguinoile inta e ixtract was asse isse id by its ability to i scave ingei 

the i stable i 2,2-dipheinyl-1-picrylhydrazyl (DPPH) radical, using a moidifie id veirsio in oif Shahidi 

and Zoing's (2015)15 meithoid. A sto ick so ilutioin was preipare id by mixing 500 mg oif samplei with 

5 mL oif meithanoil, the in voirte ixing and soinicating. Froim this, 16 μL was coimbineid with 1584 

μL oif meithanoil and 400 μL oif DPPH.Te ist sample is we ire i preipareid in triplicatei at fivei 

co inceintratio ins froim 62.5 toi 1000 ppm, with thei higheist be iing 1000 ppm (80 μL eixtract in 7920 

μL meithanoil). Afte ir 30 minute is o if incubatioin at roio im teimpe iraturei, abso irbancei was me iasureid 

at 517 nm using a FLUOstar Ome iga microiplate i re iade ir.Thei IC50 value i, reipre ise inting the i e ixtract 

co inceintratio in neie ide id toi inhibit 50% oif DPPH radicals, was de ite irmine id by teisting vario ius 

e ixtract coince intratio ins. Each assay was pe irfo irmeid in triplicate i, with aquadeis as co introils and a 

blank oif meithanoil with DPPH.Thei radical scaveinging activity peirce intagei was calculate id using 

a foirmula wheire i AB is the i sample i absoirbancei and AB is the i blank absoirbancei. This meitho id 

allo iwe id foir quantificatioin oif the i eixtract's antio ixidant poite intial throiugh its ability toi neiutralize i 

fre ie i radicals. 

 

Radical trapping activity (%) = [(AB - AS) / AB] x 10012,14. 

 

Statistical Analyis 

All statistical analyse is we ire i pe irfoirme id using GraphPad Prism veirsio in 10. Data arei preise inte id as 

me ians, and oine i-way ANOVA with Tuke iy's po ist ho ic te ist was utilize id to i asse iss the i significancei 

o if thei parameite irs. 

 

Co ire ilatioin analysis 

Pe iarso in Co irre ilatio in analysis was pe irfo irmeid to i analyze i the i co irreilatio in be itwe ie in TPC, TFC and 

α-glucoisidasei inhibito iry with IC50. Apro ibability (p) Value i ≤0.05 indicateid statistical 

signficance i.  

 

3. Reisults and Discussioin 
 

To ital Phe ino ilic co inte int 

The i toital pheino ilic and flavoino iid cointe ints, aloing with thei in vitro i antioixidant activitieis (asse isse id 

via DPPH and ABTS assays), we ire i e ivaluate id foir boith e ithano il and meithanoil e ixtracts o if Ae irva 

sanguinoile inta. Thei re isults co ince irning thei to ital phe inoilic co inte int in thei e ixamine id plant eixtracts 

are i displayeid in Tablei 1. Thei pheino ilic le iveils acro iss varioius eixtracts, e ixpreisse id as gallic acid 

e iquivaleints (GAEs) peir gram oif drieid mateirial, rangeid froim 37.490 toi 47.779 milligrams 

GAE/gram. Noitably, thei me ithanoil e ixtracts de imoinstrate id the i higheist pheino ilic co inteint at a 

co inceintratio in oif 2 milligrams pe ir millilite ir. 

 

Flavoino iid co inte int 

The i summarizeid infoirmatioin aboiut the i quantitieis o if flavoinoiids ide intifie id in thei analyzeid eixtract 

is pro ivideid in Table i 1 and illustrate id in Figure i 1. Thei flavoino iid co inceintratio ins in the i me ithano ilic 

and e ithanoilic e ixtracts o if Ae irva sanguinoile inta we ire i de ite irmine id throiugh a speictro iphoito ime itric 

te ichniquei e imploiying aluminum nitrate i no inahydratei. Thei flavoino iid le iveils in the i plant eixtracts 



 

 

 

 

spanneid froim 15.275 to i 17.287 milligrams que irceitin e iquivale int peir gram, with the i highe ist 

co inceintratio in oibse irve id in thei me ithanoil e ixtracts at a coinceintratio in oif 2 milligrams peir millilite ir. 

Flavo inoiids, which are i fre iqueintly pre ise int in plants, play a vital ro ile i in the i die its o if boith humans 

and animals. Noineithe ile iss, the i diveirse i bio ilo igical activitie is o if plant seico indary meitabo ilite is 

indicate i that the iir co insisteint intake i co iuld havei substantial he ialth e iffe icts, ranging fro im 

advantageio ius to i adveirse i o iutcoime is. 

 

Fig 1.  Antioixidant acitivity, Toital pheinoilic co inteint, Toital flavoinoiid cointeint and α-glucoisidasei 

inhibitoiry oif Ethanoilic and meithanoilic eixtract oif Aeirva sanguinoileinta 
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Fig 2. Thei data reipreiseint thei peirceintagei inhibitioin oif antioixidant activity  o if Meithanoilic and Ethanoilic 

Extract oif Aeirva sanguinoileinta 

 

Tablei 2. Extracts oif Aeirva sanguinoileinta speicieis weirei co impareid fo ir theiir toital pheinoilic, toital flavoino iid, 

α-glucoisidasei inhibitoiry, and antio ixidant cointeint. 

 
Aeirva 

sanguino ileint

a 

Antio iida

nt 

aciticity 

(IC50) 

To ital 

Pheinoili

c 

co inteint  

(mg 

QE/g) 

To ital 

Flavoinoiid 

co inteint(m

g GAE/g) 

α-

Gluco isidas

ei 

Inhibito iry 

(%) 

Sig 

(<0.005

) 

Co irreilatioi

ns 

Ethanoil 484,70 37.490 15.275 23.12  

0.048* 
 

Meithanoil 286,50 47.779 17.287 41.12 0.976** 

      
*p Valuei (0.05) Onei Way ANOVA Poist Hoic Tukeiy 

**p Valuei (0.05)Peiarsoin coirre ilatioins 

 

To i e ivaluatei the i re ilatio inship be itwe ie in the ise i bio ico impoiunds and thei antio ixidant activity o if thei 

plants, we i peirfoirmeid a Peiarso in coirreilatio in analysis that includeid toital pheino ilic cointe int (TPC), 

to ital flavoinoiid cointe int (TFC), and thei antioixidant activity o if the i teisteid plants (Tablei 2). A ve iry 

stro ing poisitive i co irreilatio in was fo iund beitwe ie in TPC and antio ixidant activity foir e iach oif the i te ist 

plants. This po isitive i asso iciatio in indicate is that the i e inhance id antioixidant activity in the i 

me ithanoilic e ixtract may bei due i toi its highe ir TPC co inte int. Our findings arei co insiste int with 

preivio ius studie is that sho iwe id a significant coirre ilatio in beitwe ie in TPC and antioixidant activity. 

 

 

DPPH freie i radical scave inging assay 

Antio ixidants' capability to i do inate i hydroige in atoims o ir participate i in radical scaveinging is thoiught 

to i bei thei meichanism beihind the iir ability toi neiutralize i DPPH radicals. Whe in a substancei capable i 

o if doinating a hydro ige in atoim inte iracts with a DPPH so ilutio in, thei vioile it co ilo ir dissipate is, 

re isulting in reiduceid dipheinylpicrylhydrazinei (Baliyan e it al., 2022)16. Thei DPPH assay was use id 

y = 0,0846x + 8,8495
R² = 0,9819
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to i asse iss the i e ixtract's fre ie i radical scave inging capacity, and the i reisults are i preise inte id in Table i 1. 

The i me ithanoil e ixtract o if Aeirva sanguinoile inta eixhibite id an IC50 valuei o if 286.50 milligrams pe ir 

milliliteir, while i the i e ithanoil e ixtract deimo instrate id inactivity with an IC50 value i oif 484.70 

milligrams pe ir millilite ir. In co imparisoin, syntheisize id vitamin C had an IC50 value i o if 5.31 

milligrams peir millilite ir. The i oive irall IC50 valueis indicate i a lack oif antioixidant activity. 

Ho iwe ive ir, thei meithano il eixtract oif Ae irva sanguinoile inta sho iwe id supeirio ir antioixidant activity 

co impareid to i the i e ithanoil e ixtract. Statistical analysis re ive iale id significant diffeire inceis amo ing thei 

e ixamineid parameite irs (0.048). Give in thei limiteid reise iarch oin antio ixidant activity, to ital pheino ilic 

co inte int, toital flavo inoiid co inte int, and α-glucoisidasei activity, the ise i findings can se irve i as a basis 

foir furtheir coimpre iheinsive i studie is o in Aeirva sanguino ile inta. 

 

4. Coinclusioin 

 
The i meithanoil and wateir eixtracts froim Ae irva sanguinoile inta havei beie in asse isse id foir the iir 

poite intial as pro ite ictive i age ints against o ixidativei stre iss cause id by DPPH and hydro ixyl radicals. 

Ho iwe ive ir, theiir antio ixidant activity was fo iund toi bei re ilative ily lo iw coimpare id toi synthe itic 

Vitamin C, le iading to i thei coinclusio in that theiy eixhibit soime iwhat limite id eifficacy. No ineithe ile iss, 

the i to ital pheinoilic co inte int (TPC), to ital flavoino iid cointe int (TFC), and gluco ise i inhibito iry 

proipe irtieis sho iw proimising po ite intial.  
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