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Prosedur Pemeriksaan Similarity 

Tujuan dan Ruang Lingkup 

Dokumen ini menjelaskan prosedur pemeriksaan kemiripan naskah (similarity) menggunakan 

Turnitin di Perpustakaan Fakultas Farmasi, Universitas Padjadjaran serta pelaksanaannya pada artikel 

yang ditulis oleh Irma Erika Herawati.  

Prosedur Umum Pemeriksaan 

1. Mahasiswa atau dosen mengajukan permohonan pemeriksaan similarity dengan mengisi 

daftar registrasi yang disediakan oleh perpustakaan. 

2. Pemohon mengirimkan berkas artikel yang akan diperiksa melalui surat elektronik (email) 

kepada pustakawan atau petugas yang bertanggung jawab. 

3. Pustakawan atau petugas memeriksa email permohonan dan mengunduh berkas artikel. 

4. Pustakawan atau petugas melakukan pemeriksaan similarity terhadap artikel menggunakan 

Turnitin. 

5. Setelah proses pemeriksaan selesai, pustakawan atau petugas memperoleh laporan hasil 

pemeriksaan similarity. 

6. Pustakawan atau petugas mengirimkan laporan hasil pemeriksaan kepada pemohon melalui 

email. 

7. Pemohon menerima berkas laporan hasil pemeriksaan similarity sebagai dokumen 

pendukung. 

Identitas Artikel yang Diperiksa 

Penulis  : Irma Erika Herawati 

Judul artikel : Standardization, Quantification of Total Phenolics, Flavonoids Content and 

Antibacterial Activity of Yellow Root (Arcangelisia flava (L.) Merr.) 
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Pelaksanaan Pemeriksaan Artikel 

1. Pengaturan Basis Data Pembanding 

Melalui fitur Quick Submit, pengaturan sumber pembanding dilakukan dengan mengaktifkan tiga 

kategori, yaitu Search the Internet, Search Student Papers, dan Search Periodicals, Journals, & 

Publications. Opsi No Repository dipilih agar dokumen tidak tersimpan di repositori Turnitin. 

 

 

Gambar 1. Pengaturan basis data pembanding dan pilihan No Repository pada Quick Submit. 
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2. Pengunggahan Artikel 

Pustakawan atau petugas mengunggah berkas artikel yang telah diunduh dari email pemohon 

melalui menu Quick Submit. 

 

Gambar 2. Dokumentasi proses pengunggahan artikel pada Turnitin. 

3. Proses Pemeriksaan Similarity 

Pustakawan atau petugas menunggu hingga Turnitin menyelesaikan proses pemeriksaan 

similarity. 

 

Gambar 3. Dokumentasi proses menunggu hasil pemeriksaan similarity. 
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Hasil Pemeriksaan dan Pengaturan Pengecualian (Exclude) 

4. Pembukaan Hasil Pemeriksaan 

Setelah proses pemeriksaan selesai, pustakawan atau petugas membuka hasil pemeriksaan 

similarity yang tersedia. 

 

 

Gambar 4. Dokumentasi ketersediaan hasil pemeriksaan pada Turnitin. 

Hasil pemeriksaan artikel menunjukkan nilai similarity sebesar 16%. Hasil ini terutama 

digunakan untuk mendukung pemenuhan persyaratan karya ilmiah dalam pengajuan jabatan 

fungsional Lektor Kepala. Selain itu, nilai tersebut berada di bawah batas similarity sebesar 20% 

yang dinyatakan oleh jurnal tujuan, Journal of Fundamental and Applied Pharmaceutical Science 

(JFAPS).  

Pemeriksaan dilakukan dengan membandingkan naskah terhadap sumber yang tersedia dalam 

basis data Turnitin, meliputi karya mahasiswa, sumber internet, terbitan berkala, jurnal, dan publikasi 

ilmiah lainnya. Dalam pemeriksaan ini, filter pengecualian (exclude) tidak digunakan. Laporan 

disampaikan kepada pemohon sesuai dengan hasil pemeriksaan yang diperoleh. 
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Alasan Tidak Menggunakan Filter Pengecualian (Exclude) dalam Pemeriksaan 

Similarity 

1. Penggunaan hasil pemeriksaan tanpa filter pengecualian (exclude) bertujuan untuk 

mempertahankan transparansi dan cakupan pemeriksaan secara menyeluruh. Dengan 

demikian, seluruh kesamaan teks yang teridentifikasi oleh Turnitin tetap tercatat dalam 

laporan dan dapat dievaluasi berdasarkan sumber serta konteks kemiripannya. 

2. Nilai similarity keseluruhan sebesar 16% dinilai relatif rendah dan digunakan sebagai bahan 

pendukung pemenuhan persyaratan karya ilmiah untuk pengajuan jabatan fungsional Lektor 

Kepala. Nilai ini juga berada di bawah batas 20% yang dinyatakan oleh jurnal tujuan (JFAPS). 

Oleh karena itu, filter pengecualian tidak diterapkan untuk menurunkan nilai similarity yang 

telah diperoleh. 

3. Evaluasi hasil pemeriksaan tetap mempertimbangkan batas kemiripan dari satu sumber 

tertinggi (top source similarity), yaitu tidak melebihi 3% sesuai dengan persyaratan yang 

digunakan. Berdasarkan laporan Turnitin, sumber dengan persentase kemiripan tertinggi 

adalah Ateneo de Manila University sebesar 2%. Dengan demikian, persentase sumber 

tertinggi berada di bawah batas 3% tersebut. 

Verifikasi Laporan Hasil Pemeriksaan 

Laporan Turnitin mencatat pemeriksaan pada 27 Oktober 2026 pukul 10.58 WIB dengan 

Submission ID trn:oid:::1:3692361149. Nilai overall similarity adalah 16%. Pada daftar Top Sources, 

Ateneo de Manila University tercatat sebesar 2%, sedangkan The University of the South Pacific, 

Padjadjaran University, dan Udayana University masing-masing sebesar 1%. Sumber lainnya pada 

daftar tersebut memiliki persentase kurang dari 1%. Data ini tercantum pada halaman 1–5 laporan 

Turnitin, khususnya halaman 3 untuk sumber tertinggi. 

Ringkasan laporan mencatat kontribusi kemiripan sebesar 16% dari submitted works (student 

papers), 0% dari sumber internet, dan 0% dari publications. Persentase tersebut menunjukkan 

kontribusi kecocokan yang dilaporkan untuk setiap kategori, bukan status pengaktifan atau 

penonaktifan basis data pembanding. 

Laporan hasil pemeriksaan Turnitin disertakan sebagai lampiran dokumen pendukung. 

Rincian hasil yang tercantum pada dokumen sumber disajikan pada halaman berikutnya. 
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Lampiran Hasil Pemeriksaan Similarity 

 

Gambar 5. Rincian hasil pemeriksaan similarity sebesar 16%. 
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Standardization, Quantification of Total 

Phenolics, Flavonoid Content, and Antibacterial 

Activity of Yellow Root (Arcangelisia flava (L.) 

Merr.)  
Irma Erika Herawati1*; Lisna Dewi2; Endah Kartikawati2; Syumillah Saepudin2   
1Indonesian School of Pharmacy, Bandung, Indonesia 
2Department of Pharmacy, Faculty of Mathematics and Natural Sciences, Al Ghifari University, Bandung, 

Indonesia  

Abstract 
Yellow root (Arcangelisia flava (L.) Merr.) has been used empirical in West 
Sumatra, Indonesia, for stomach disease, anti-malaria, and tumors. The 
present study aims to characterize non-specific and specific parameters, 
total phenolic content (TPC), total flavonoid content (TFC), and 
antibacterial activity of yellow root. Standardization of yellow root extract 
tests was carried out in accordance with the Indonesian Herbal 
Pharmacopeia. TPC was determined by the Folin-Ciocalteu colorimetric 
method. TFC was calculated using an aluminum chloride colorimetric 
assay, and antibacterial activity was evaluated against Propionibacterium 
acnes ATCC 1223 by the agar diffusion method using the extract and 
fractions. The results for non-specific parameters showed the water 
content of the extract (10.1%) and the shrinkage-dried extract (12%). 
Specific parameters revealed that the extract had a distinct odor, a bitter 
taste, a brownish-yellow color, and a thick consistency. Microscopic 
parameters revealed fragments including fibrous sclerotic cells, 
parenchymal cells, exocarpic stone cells, stone cells, essential oil cells, and 
tracheal cells. The value of water-soluble compounds was 5.25%, and the 
value of the ethanol-soluble compounds was 19.75%. Thin-layer 
chromatography from the extract showed the presence of spots of 
alkaloids, phenolics, flavonoids, and saponins. The yellow root extract 
contained total phenolic and flavonoid contents of 87.37 mg GAE/g and 
73.80 mg QE/g, respectively. At 800 ppm, the ethanolic extract and 
fractions, with an inhibition zone of 20.53±0.58 mm, approached the value 
for clindamycin phosphate (21.90±0.40 mm). Overall, these findings 
demonstrate that the standardized ethanolic extract of Arcangelisia flava 
(L.) Merr. roor possesses promising antibacterial activity against P. acnes, 
supporting its potential as a source of bioactive compounds for further 
development as a natural anti-acne agent.  
Keywords: Arcangelisia flava (L.) Merr; flavonoids; phenolics; 

antibacterial; standardization. 
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INTRODUCTION 

Indonesia has one of the world's most extensive tropical forest areas. The distribution 

of Indonesian flora and fauna is very broad, and some species are endemic, meaning they 

can only be found in one place. Indonesia's rich ethnic diversity has given rise to a wide range 

of cultural practices, traditions, and indigenous knowledge, including the use of local 

biodiversity to treat various ailments.1 Yellow root (Arcangelisia flava (L.) Merr.), belonging 
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to the family Menispermaceae, is one of the therapeutic plants studied in this study. Yellow 

root is used to treat jaundice, inflammation, malaria and cancer.1–3 

To maintain their qualities, medicinal plants require procedures to prove identity, 

purity, and quality. Herbal medicine standardization entails confirming its identity and 

determining its quality and purity. Because of advances in the chemical understanding of 

crude drugs, many methods, such as botanical, chemical, spectroscopic, and biological 

methods, are currently employed to estimate the active ingredients present in crude 

medications, in addition to physical constants.4 

Numerous studies have been conducted on yellow root, particularly pharmacological 

activity tests, but standardization of yellow root has not been conducted.5 Previous studies 

have demonstrated various pharmacological properties of Arcangelisia flava (L.) Merr., 

including antimicrobial activity. More specifically, a previous study reported that polarity-

based fractions of A. flava inhibited the growth of Propionibacterium acnes. However, that 

study mainly focused on antibacterial screening of the fractions. It did not integrate the 

antibacterial findings with comprehensive quality standardization of the plant material and 

extract, quantitative determination of total phenolic and flavonoid contents, and direct 

comparison between the crude extract and its fractions.6  

Therefore, the relationships among the standardized quality characteristics, 

phytochemical content, and antibacterial activity of A. flava root extract against acne-

associated bacteria remain insufficiently characterized. This represents an important 

research gap because standardization is essential to ensure the identity, consistency, and 

reproducibility of medicinal plant extracts intended for further pharmaceutical development. 

Propionibacterium acnes was selected as the test organism because it plays an 

important role in inflammatory acne through its interactions with the pilosebaceous unit and 

the host inflammatory response. Moreover, increasing antibiotic resistance in P. acnes, 

particularly to clindamycin and macrolides commonly used to treat acne, has become a 

significant therapeutic concern.7 Recent clinical studies have also demonstrated that P. acnes 

isolates can form biofilms and have reported substantial resistance to commonly used anti-

acne antibiotics.8 These problems reinforce the need to explore plant-derived antibacterial 

compounds as potential complementary agents for anti-acne. 

The selection of A. flava is also of phytochemical relevance. Recent chemical 

investigations have identified several alkaloidal constituents in this plant, including 

berberine, jatrorrhizine, and palmatine.9 Of particular interest, berberine has recently been 

demonstrated to exert direct antibacterial activity against P. acnes, with reported MIC and 

MBC values of 6.25–12.5 μg/mL and 12.5–25 μg/mL, respectively. Its antibacterial action was 

associated with disruption of the bacterial cell wall and membrane, and with alterations in 

genes involved in peptidoglycan synthesis.10 Accordingly, evaluating the standardized A. 

flava root extract and its fractions against P. acnes provides a rational approach for linking 

the extract's phytochemical characteristics and quality parameters to its potential biological 

activity. 

1
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METHODS 

Materials 

Arcangelisia flava radix (yellow root) was collected from Perum Perhutani Pontianak, 

Southeast Pontianak, Kubu Raya District, West Kalimantan in April 2021. The plant was 

identified by the Plant Taxonomy Laboratory, Faculty of Mathematics and Natural Sciences, 

Universitas Padjadjaran, Indonesia, with No. No.21/HB/03/2021, which stated that the plant 

used was Arcangelisia flava (L.) Merr. Methanol, ethanol, hydrochloride acid, acetic acid, 

sodium hydroxide, sodium ferric chloride, magnesium powder, aluminum chloride and Silica 

gel F254 purchased from Merck (Germany). Gallic acid, quercetin caffein was purchased from 

Sigma Aldrich (USA). Propionibacterium ATCC 1223 was obtained from the Microbiology 

Laboratory, Padjadjaran University. Analytical-grade sulfuric acid, barium chloride, and 

dimethyl sulfoxide were purchased from Sigma-Aldrich (Germany), and bacteriology-grade 

Mueller–Hinton agar (MHA) was purchased from Oxoid (UK). 

Determination 

The plant was identified by the Plant Taxonomy Laboratory, Faculty of Mathematics 

and Natural Sciences, Universitas Padjadjaran, Indonesia, with No. No.21/HB/03/2021, which 

stated that the plant used was Arcangelisia flava (L.) Merr. 

Extraction 

Yellow root was extracted by maceration in 70% ethanol for 4 x 24 hours, with the 

solvent replaced every 24 hours. The extracts were concentrated using a rotary evaporator 

at 40–50 °C until a constant weight was obtained, after which the yield was calculated.5 

Fractionation 

The viscous ethanolic extract (10 g) was mixed with distilled water to obtain a final 

solution volume of 100 mL. This solution underwent triple liquid–liquid extraction using both 

n-hexane and ethyl acetate. All extracts were then collected and evaporated.11 

Shrinkage drying measurement 

To determine drying shrinkage, 1 g of extract was introduced into a closed weighing 

bottle that had previously been conditioned by heating and weighed. The sample was then 

oven-dried at 105 °C with the bottle's lid removed. Following heating, the bottle was placed 

in a desiccator to allow it to return to ambient temperature. This cycle was repeated until a 

constant mass was recorded, with a weight variation of less than 0.0005 g between 

successive measurements.12 

Water content  

The extract (3 g) was wrapped in aluminum foil and put in a dry round-bottom flask. 

Fifty mL of toluene was added to the flask through a cooler (vertical condenser), and the 

mixture was heated carefully for 60 minutes. Toluene was used to rinse the inside of the 

condenser, and the setup was left undisturbed until distinct toluene and water layers formed. 

The amount of the water layer was then recorded.12 
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Extract identity and organoleptic evaluation of extracts 

The extract identity included nomenclature description, the plant’s other names, 

including the Indonesian name, as well as the plant's parts used. The organoleptic properties 

evaluated included the extract’s color, smell, and taste.12 

Microscopic identification  

The powdered yellow root was positioned on a microscope slide and treated with 

chloral hydrate. After covering it with a coverslip, the preparation was gently heated over a 

Bunsen burner with tube clamps to avoid boiling. Once dried, the slide was observed under 

a microscope at 10x magnification.13 

Identification of compounds that are soluble in specific solvents 

Two samples of yellow root extract (1.5 g each) were weighed and designated as 

Extract 1 and Extract 2. Extract 1 underwent 24-hour maceration in a stoppered flask with 

water–chloroform mixture (50 mL), whereas Extract 2 was macerated using 50 mL of 96% 

ethanol. Following filtration, 10.0 mL of each extract was placed in a pre-weighed container 

and evaporated. The residue was then dried in an oven at 105 °C until a stable weight was 

reached.12 

Phytochemical screening 

The identification of chemical components in yellow root ethanol extract involved 

phytochemical testing for the presence of flavonoids, alkaloids, tannins, saponins, steroids, 

triterpenoids, and glycosides.14 

Alkaloid test 

On a porcelain cup, 100 mg of simplicia and viscous extract were placed. After that, 

samples were dissolved in 5 mL of 2 M. The solution obtained was divided into two test tubes. 

As a blank, three drops of HCl 2 M were added to the first tube. Three drops of Dragendorff 

reagent were added to the second tube. The Dragendorff reagent would form orange 

deposits.  

Phenolic test 

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of hot water 

was added. The samples were filtered up, and a few drops of a 10% iron (III) chloride solution 

were added. The presence of tannins was indicated by a dark blue or greenish-black color. 

Flavonoids test  

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of hot water 

was added. The samples were filtered up, and 0.05 mg of Mg powder and 1 mL of 

concentrated HCl were added, and the mixture was then vigorously shaken. Positive tests 

produced red, yellow, or orange colors.  

Tannin test  

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of hot water 

was added. The samples were filtered up, and 1 mL of 1 % gelatine solution was added. The 

presence of tannins was indicated by white precipitate. 

 

1
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Saponin test  

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of hot water 

was added. The samples were filtered up, then follow with 5 mL of water. The test tube was 

then vigorously shaken for 10 seconds, and 1 drop of 2 N HCl was added. A positive test 

formed a stable froth that reached a height of 1-10 cm and remained stable for at least 10 

minutes.  

Steroid test  

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of ether was 

added. The samples were filtered up, with two drops of glacial CH3COOH added. The solution 

was gently shaken and set aside for a few minutes. Blue or green indicated steroids. 

Glycosides test 

On test tube, 100 mg of simplicia and viscous extract were placed. 5 mL of ethanol 

was added following evaporating. The residue was added 1 mL of glacial CH3COOH and 10 

drops of concentrated H2SO4. Blue or green indicated steroids.  

Chromatogram profile  

To separate different phytochemicals from the ethanol extract of yellow root, the 

sample was manually applied with a capillary tube onto silica gel GF254 plates (15 x 5 cm, 3 

mm thick). The plates were then placed in a mobile phase system.13 After Thin-Layer 

Chromatography (TLC) development, specific visualization reagents (Dragendorff’s and 5% 

ferric chloride) were sprayed onto the plates to detect alkaloids and phenolics, respectively.15 

The developed spot colors were noted, and the Rf values were calculated using formula 1:15 

Retention factor (Rf)=
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑒 

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 
 1  

 

Table 1. Determination of phytochemicals in yellow root extract with suitable mobile phases 

through TLC 

 

Total phenolics content (TPC) 

To evaluate the total phenolics, the Folin-Ciocalteu technique according to Hanifah 

et al. (2020) with modifications was used.16 The test sample (2500 ppm in 70% ethanol) was 

mixed with 5 mL of the Folin-Ciocalteu reagent (diluted 1:10 with distilled water) and 4 mL 

of 1M sodium carbonate. After 15 minutes of incubation, the absorbance was recorded at 

776.5 nm. The absorbance of the samples was calculated using a standard curve obtained by 

Compounds Mobile Phases Spraying Reagents Color of the spot 

Alkaloids 
Chloroform: Methanol 
(3:2) 

Dragendorff Orange/ Brown 

Polyphenols 
Chloroform: Methanol 
(7: 3) 

FeCl3 Blackish blue 

Flavonoids 
Ethyl acetate: Methanol: Water: 
Glacial acetic acid 
(1.7: 0.5: 0.5: 0.5) 

FeCl3 Grey 

Saponins 
Chloroform: Methanol 
(2.2: 0.5) 

 
Vanillin H2SO4 reagent 
 

Violet Blue 

5

6

Page 10 of 22 - Integrity Submission Submission ID trn:oid:::1:3692361149

Page 10 of 22 - Integrity Submission Submission ID trn:oid:::1:3692361149



 
101  Irma Erika Herawati1, Lisna Dewi2, Endah Kartikawati2, Syumillah Saepudin2 | 

Standardization, Quantification of Total Phenolics, Flavonoid Content, and Antibacterial Activity of Yellow Root (Arcangelisia flava (L.) 
Merr.) 

 

 

linear regression. The total phenolic content was expressed as mg GAE/g using the following 

formula.2 

𝑇𝑃𝐶 (𝑚𝑔 𝐺𝐴𝐸/𝑔)  =  
𝑐 𝑥 𝑣 𝑥 𝑓𝑝 

𝑔
        

 (2) 

 

Description: 

TPC : Total Phenolic Content (mg GAE/g) 

c : concentration of gallic acid compound (mg/L) 

v : volume of the sample used (L) 

fp : dilution factor 

g : weight of the sample (g) 

 

Total flavonoid content (TFC) 

The determination of flavonoid content was done using Chang et al.'s (2020) method 

with modifications.17 The sample was prepared at a concentration of 5000 ppm using 70% 

ethanol. An aliquot of 0.5 mL of the sample was added to a test tube containing 1.5 mL of 

70% ethanol. Subsequently, 0.1 mL of 10% aluminum chloride, 0.1 mL of 1 M sodium acetate, 

and 2.8 mL of distilled water were added. The mixture was incubated at room temperature 

for 30 minutes. Absorbance was then measured at 435.5 nm using a UV-Vis 

spectrophotometer.  

The absorbance of the samples was calculated using a standard curve obtained by linear 

regression. The total flavonoid content was expressed in mg QE/g using the following 

formula 3. 

𝑇𝐹𝐶 (𝑚𝑔 𝑄𝐸/𝑔)  =  
𝑐 𝑥 𝑣 𝑥 𝑓𝑝 

𝑔
        

 (3) 

 

Description: 

TPC : Total Flavonoid Content (mg QE/g) 

c : concentration of quercetin compound (mg/L) 

v : volume of the sample used (L) 

fp : dilution factor 

g : weight of the sample (g) 

 

Preparation for P. acnes Culture  

P. acnes ATCC 1223 pure culture was inoculated onto a slant MHA medium and 

incubated for 24 hours at 37 °C. The bacterial colonies were then suspended in 5 mL of sterile 

0.9% NaCl solution. The turbidity of the bacterial suspension was standardized to the 0.5 

McFarland scale, corresponding to 1.5 × 10⁸ CFU/mL. The 0.5 McFarland standard was 

1
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created by mixing 1.175% barium chloride with 1% sulfuric acid in a volumetric ratio of 0.05 

to 9.95.(13) 

Antibacterial Activity Assay 

A petri dish containing Mueller-Hinton Agar (MHA) was inoculated with 20 μL of the 

bacterial suspension and left to solidify. A perforator (6 mm diameter) was used to make 

wells in the agar. For each well, 50 μL of solution was added: 10% clindamycin phosphate as 

the positive control, 1% DMSO as the negative control, and the experimental groups 

included plant extract, water, ethyl acetate, and n-hexane fractions at concentrations of 

800 ppm and 600 ppm. The culture plates were incubated for 18–24 hours at 37 °C, and the 

sizes of the inhibition zones were measured with a caliper.13 
 

RESULTS AND DISCUSSION  

From 1.5 kg of dried yellow root, a total of 151.86 g of concentrated extract was 

obtained, resulting in a yield of 10.12%. The appearance of yellow root simplicia and its 

powdered form is shown in Figure 1. 

 

 

               Figure 1. (a) Yellow Root 

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 1. (b) Dried Yellow Root 
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Maceration is an extraction technique in which the sample is soaked in a solvent 

(menstruum) until fully immersed. After extraction, the solution (micelle) is separated from 

the solid residue (marc) through filtration. Evaporation is then used to remove the micelle 

from the menstruum.19 This technique was chosen to protect thermolabile chemicals while 

also adhering to the Indonesian herbal pharmacopeia.13 Ethanol was chosen because it is 

polar, miscible with water, nontoxic at low concentrations, and requires only a modest 

quantity of heat to concentrate the extract.(1) The extract yield from this research was 

10.12%. In this study, the separation funnel method was used to separate the components in 

the extract. The solvents used for fractionation were n-hexane, ethyl acetate, and water. 

Those fractions were used to analyze antibacterial activity. The yield of each fraction is 

shown in Table 2. 

 
Table 2. Yield Fraction from Yellow Root Extract 

Fraction Yield (%) 

n-hexane 2.075 

Ethyl acetate 5.075 

Water 81.025 

 

The fraction yield did not reach 100%, likely because the natural raw material 

contained various structural components and metabolites. Only certain active compounds 

were dissolved, while the dregs (such as fiber and complex carbohydrates) were left behind 

or discarded.20 

This study examined non-specific factors, such as shrinkage, drying and moisture 

measurements of simplicia and extracts. The drying shrinkage measurement provides 

insight into the amount of compounds that may be lost throughout the drying procedure. 

Meanwhile, the water content of simplicia and extract is related to their quality and storage 

capacity. The water content and shrinkage drying of simplicia did not exceed 10%, but the 

water content ranged from 5-30% in the thick extract category. Thus, according to Table 3, 

both simplicia and extract met the Indonesian Herbal Pharmacopeia criteria. 

 

Table 3. The Characterization of Non-Specific Parameters from Yellow Root 

Parameters 
Results (%) 

Simplicia Extract 

Shrinkage drying 3.0 12.0 

Water content  3.8 10.1 

 

To objectively confirm the identity of a material, specific parameters, such as extract 

identification and organoleptic evaluation, must be assessed. The parameter must be 

determined in order to provide an objective identity from the compound's name and specific 

identity. The organoleptic properties of yellow root ethanolic extract were evaluated. The 

yellow root plant has not been included in the Indonesian herbal pharmacopeia, so the 

1
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determination of specific and non-specific parameters was carried out solely on the basis of 

researchers' observations. The results of the form, color, smell, and taste tests are shown in 

Table 4. 

 

Table 4. The Characterization of Specific Parameters from Yellow Root Extract 

Parameters Characteristics 

Identity 

Scientific name for plants Arcangelisia flava L. (Merr) 

Used parts Radix  

Indonesian name plants Akar kuning (Yellow root) 

Organoleptic 

Form Thick 

Color Brownish-yellow 

Smell Specific 

Taste Bitter 

 

The purpose of assessing dissolved compound levels was to estimate the amount of 

compounds that could be extracted using particular solvents. Water primarily dissolves polar 

molecules, while ethanol is effective for solubilizing both semi-polar and non-polar 

compounds.21 Yellow root is more soluble in water than in ethanol, as seen in Table 5. 

According to these observations, the compounds detected in the yellow root extract were 

polar. This result was consistent with the fractionation results as seen in Table 2 previously. 

 

Table 5. Parameters Levels of Dissolved Compounds in Specific Solvents 

Parameter Characteristics 

Soluble ethanol compounds  5.25% 

Soluble water compounds  19.75% 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 Figure 2. Microscopic from yellow root powder fragments: (a) fibrous sclerotic cells; 

(b) parenchymal cells; (c) exocarpic stone cells; (d) stone cells; (e) essential oil cells; 
and (f) tracheal cells 
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The purpose of using a microscope to examine the yellow root powder was to 

determine the properties of the herb-identification fragments. The chloral hydrate solution 

is intended to remove cell components such as proteins and starch, allowing cell-entification 

fragments on the herbs to be clearly visible under a microscope.22 Figure 2 illustrates the 

presence of fibrous sclerotic cells, parenchymal cells, exocarpic stone cells, stone cells, 

essential oil cells, and tracheal cells in the yellow root.  

Moreover, Table 6 shows the results of the phytochemical screening. Phytochemical 

screening not only reveals the components of plant extracts and which ones predominate, 

but it also aids in the search for chemical compounds that can be used in the development of 

powerful pharmaceuticals. During phytochemical screening, the color or changes resulting 

from reactions with specific reagents were observed qualitatively. This screening aimed to 

detect and characterize secondary metabolite constituents within the simplicia and extracts. 

Secondary metabolites are present in medicinal plants, and alkaloids, flavonoids, 

glycosides, saponins, and terpenoids are among the bioactive substances.23 The 

chromatographic method is widely used for isolating components from plants. Thin-layer 

chromatography (TLC) was used to identify secondary metabolites, including alkaloids, 

phenolics, flavonoids, and saponins, in the yellow root ethanolic extract. Various mobile 

phase formulations were tested (see Table 1), and the samples were spotted onto TLC plates 

for analysis. Following derivatization with specific spraying reagents, color development was 

observed, indicating the presence of alkaloids, phenolics, flavonoids, and saponins. These 

compounds exhibited varying Rf values across different solvent systems in the TLC analysis 

of ethanolic yellow root extract (Figure 3). 

 

Table 6. Results of Identification of Bioactive Compounds from Yellow Root 

Phytochemical Test Simplicia Extract 

Alkaloids + + 

Phenolics + + 

Flavonoids + + 

Tannins - - 

Saponins + + 

Steroids - - 

Glycosides - - 

  *(+) = positive test (exist); (-) = negative test (not exist) 

 

 

1
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Table 7. Rf Value of Yellow Root Extract on Various Secondary Metabolites 

Metabolites Number of Spots Rf Value 

Alkaloids 1 0.88 

2 0.78 

Polyphenols 1 0.85 

2 0.57 

3 0.37 

Flavonoids 1 0.75 

Saponins 1 0.80 

2 0.60 

 

Total phenolic content (TPC) is frequently determined using the Folin-Ciocalteu 

assay, a well-established analytical technique. Since high phenolic levels are often associated 

with strong antioxidant activity, this assay plays a key role in assessing overall antioxidant 

potential. The Folin-Ciocalteu reaction involves electron transfer from phenolic compounds 

and other reductants to phosphomolybdic-phosphotungstic acid complexes, forming a blue 

complex with peak absorbance (λmax) between 700 and 800 nm. As a result, the absorption 

spectra of.24 The calibration curve for acid gallic was obtained from the study data, as shown 

in Figure 4. Using the gallic acid calibration curve with the linear regression model y = 0.0857x 

Figure 3. Rf Values of Yellow Root Extract 
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+ 0.2997 (R² = 0.9945), the total phenolic content (TPC) of yellow root extract was 

determined to be 2.280 mg gallic acid equivalents (GAE) per gram of dried extract (Table 7). 

 

 
Figure 4. Calibration Curve of Gallic Acid (n=3) 

 

Table 7. Results of TPC on Yellow Root Extract 

Sample Replication 
Concentration 

(ppm) 
Absorbance 

Total Phenolics 
Content 

(mg GAE/g) 

Average of Total 
Phenolics Content 

(mg GAE/g)±SD 

Extract 1  
2500 

0.317 2.523  
2.280±0.971 2 0.321 3.107 

3 0.308 1.211 

 

Total flavonoid content (TFC) was determined using a colorimetric method with 

quercetin as the reference flavonoid.25 TFC in the extracts was calculated from the calibration 

curve regression equation (y=0.0753x+0.0082; R2=0.997), as shown in Figure 5, and 

expressed as mg quercetin equivalents (QE) per gram of sample dry weight (mg/g). The 

absorption of quercetin was measured at a maximum wavelength of 435 nm. The flavonoid 

concentration of the leaf extract was determined to be 71.071 mg QE/g, as indicated in Table 

8. 

 

 

 

 

 

 

 

 

 

 
Figure 5. Calibration Curve of Quercetin (n=3) 
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Table 8. Results of TFC on Yellow Root Extract 

Sample Replication 
Concentration 

(ppm) 
Absorbance 

Flavonoids content 
(mg QE/g) 

Average 
Flavonoids content 

(mg QE/g)±SD 

Extract 1  
2500 

0.438 71.348  
71.071±0.253 2 0.436 71.016 

3 0.435 70.850 

 

 

Clindamycin phosphate, employed in this study as a positive control, is approved by 

the U.S. Food and Drug Administration for treating conditions such as sepsis, intra-

abdominal and lower respiratory tract infections, gynecological infections, and infections of 

the skin, bones, and joints. The antibiotic may exhibit bacteriostatic or bactericidal 

properties, depending on the organism, site of infection, and concentration. The 

predominant bacteria in the pilosebaceous unit of normal human skin are P. acnes, a Gram-

positive anaerobic bacterium. P. acnes is linked to several disorders, including skin diseases, 

and is the most frequent source of opportunistic infections, such as acne vulgaris.13 

The antibacterial activity results showed a clear concentration-dependent trend for the 

ethanolic extract and all yellow root fractions. At 800 ppm, the ethanolic extract produced 

the largest inhibition zone (20.53 ± 0.58 mm), followed by the water fraction (18.60 ± 0.20 

mm), ethyl acetate fraction (15.93 ± 0.35 mm), and n-hexane fraction (14.83 ± 0.50 mm). At 

600 ppm, the same order of antibacterial activity was observed, with inhibition zones of 

18.90 ± 0.62, 17.16 ± 0.66, 14.46 ± 0.66, and 13.26 ± 0.05 mm, respectively. These findings 

indicate that increasing sample concentration increases the amount of antibacterial 

constituents available to interact with the bacterial cells, resulting in a larger growth-

inhibition zone. 

Interestingly, the crude ethanolic extract exhibited greater antibacterial activity than 

each fraction. Although fractionation is frequently performed to enrich compounds by 

polarity, it does not necessarily yield greater biological activity. The higher activity of the 

crude extract observed in this study may indicate additive or synergistic interactions among 

several classes of secondary metabolites that remain together in the unfractionated extract. 

In contrast, liquid–liquid partitioning may separate complementary bioactive compounds 

into different fractions or reduce the concentration of individual active constituents due to 

incomplete recovery during fractionation. Therefore, the antibacterial effect of A. flava may 

not depend on a single fraction or compound but rather on the combined contribution of 

multiple constituents. 

Among the fractions, the water fraction showed the strongest activity, reaching an 

inhibition zone of 18.60 ± 0.20 mm at 800 ppm. This finding suggests that relatively polar 

constituents may contribute substantially to the antibacterial effect of the extract. This 

interpretation is consistent with the phytochemical screening in the present study, which 

detected alkaloids, phenolics, flavonoids, and saponins in the ethanolic extract. 

Nevertheless, because individual compounds were not isolated and quantitatively correlated 

3

3
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with antibacterial activity in the present investigation, the activity cannot be conclusively 

attributed to any specific compound. 

The antibacterial activity may partly be associated with protoberberine-type 

alkaloids reported in A. flava, particularly berberine.9 Recent experimental evidence 

demonstrated that berberine inhibited several P. acnes strains, with MIC and MBC values 

ranging from 6.25–12.5 μg/mL and 12.5–25 μg/mL, respectively.10 Berberine treatment 

caused morphological alterations in P. acnes, increased leakage of intracellular components, 

and affected genes involved in peptidoglycan biosynthesis, suggesting that disruption of 

bacterial cell wall and membrane integrity may be a possible antibacterial mechanism.10 

These findings provide a plausible mechanistic basis for the antibacterial activity observed 

for the yellow root extract. However, further chemical profiling and activity-guided isolation 

are required to determine which constituents contribute most strongly to the observed 

effect. 

The ethanolic extract at 800 ppm produced an inhibition zone of 20.53 ± 0.58 mm, 

which was close to that produced by the clindamycin phosphate positive control (21.90 ± 0.40 

mm). However, this comparison should be interpreted cautiously because inhibition-zone 

diameter is influenced not only by intrinsic antibacterial potency but also by the 

concentration, molecular size, solubility, and diffusion characteristics of compounds in the 

agar medium. Therefore, the present results established the antibacterial potential of the 

extract but did not demonstrate equivalence to clindamycin. Determination of the minimum 

inhibitory concentration (MIC), minimum bactericidal concentration (MBC), and 

identification of the major active compounds would be required to characterize its 

antibacterial potency and mechanism of action more accurately. 

 

Table 9. Antibacterial Activity of Extract and Fractions against P. acnes (n = 3) 

Sample 
Inhibition Zone (mm)±SD 

Concentration 800 (ppm) Concentration 600 (ppm) 

Ethanol extract 20.53±0.58 18.90±0.62 

n-hexane fraction 14.83±0.50 13.26±0.05 

Ethyl Acetate fraction 15.93±0.35 14.46±0.66 

Water fraction 18.60±0.20 17.16±0.66 

Clindamycin phosphate (10%) 21.90±0.40 21.36±0.80 

 

CONCLUSION 

This study demonstrated that yellow root extract contained a total phenolic content 

of 87.37 mg GAE/g and a total flavonoid content of 73.80 mg QE/g. The extract exhibited 

stronger antibacterial activity against Propionibacterium acnes than its fractions, producing 

an inhibition zone diameter of 20.23 ± 0.58 mm at 800 ppm. The standardization results 

indicated that all evaluated parameters of the yellow root extract met the established quality 

requirements. The extract contained high levels of phenolic and flavonoid compounds, and 

its antibacterial activity was greater than that of the corresponding fractions. 
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