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Abstract — In Indonesia, sungkai leaves (Peronema canescens Jack) are popular as herbal plants and have the potential to be 

classified as a source of secondary metabolite compounds. This study aims to determine the characteristics of sungkai leaf 

extract and its secondary metabolite content. This study used a 70% ethanol solution to extract secondary metabolite 
compounds through the maceration method. Determination of antioxidant activity was carried out using the DPPH (2,2-

diphenyl-1-picrylhydrazyl) method. Initial characterization was carried out through phytochemical screening of flavonoids 

and phenolics. Antioxidant activity was determined based on the extract's ability to inhibit DPPH radicals at a concentration 

of 10–50 ppm, then expressed as an inhibition percentage and IC₅₀ value. The results showed that sungkai leaf extract with 

70% ethanol solvent contained flavonoids and phenolics. Increasing the extract concentration resulted in an increase in DPPH 

radical inhibition activity, with an inhibition percentage of 37.54–81.31%. Although the IC50 of sungkai leaf extract is still 

below the value of Vitamin C, the IC₅₀ of the extract was 21.98 ppm, categorized as very strong. Therefore, the results of this 

study are still qualitative and require further quantitative study. This study also contributes to the support that sungkai leaf 

extract has the potential to be developed into an antioxidant compound. 

Keywords — secondary metabolite, herbal compound, antioxidant resource, maceration. 
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Абстракт — Индонезияда сунгкай жапырақтары (Peronema canescens Jack) дәрілік өсімдік ретінде кеңінен 

қолданылады және екіншілік метаболиттер қосылыстарының көзі ретінде қарастырылады. Бұл зерттеудің мақсаты — 

сунгкай жапырақтары сығындысының сипаттамаларын және оның құрамындағы екіншілік метаболиттерді анықтау. 

Зерттеу барысында екіншілік метаболиттерді бөліп алу үшін мацерация әдісімен 70%-дық этанол ерітіндісі 

қолданылды. Антиоксиданттық белсенділікті анықтау DPPH (2,2-дифенил-1-пикрилгидразил) әдісі арқылы 

жүргізілді. Бастапқы сипаттамалар флавоноидтар мен фенолдық қосылыстарға фитохимиялық скрининг жүргізу 

арқылы анықталды. Антиоксиданттық белсенділік сығындының 10–50 ppm концентрацияларында DPPH 

радикалдарын тежеу қабілеті негізінде бағаланды. Нәтижелер тежеу пайызы және IC₅₀ мәні түрінде көрсетілді. Зерттеу 
нәтижелері 70%-дық этанолмен алынған сунгкай жапырақтары сығындысының құрамында флавоноидтар мен 

фенолдық қосылыстар бар екенін көрсетті. Сығынды концентрациясының артуы DPPH радикалдарын тежеу 

белсенділігінің жоғарылауына әкеліп, тежеу пайызы 37,54–81,31% аралығында болды. Сунгкай жапырақтары 

сығындысының IC₅₀ мәні С дәруменімен салыстырғанда жоғары болғанымен, 21,98 ppm құрады, бұл өте жоғары 

антиоксиданттық белсенділік санатына сәйкес келеді. Осыған байланысты зерттеу нәтижелері әзірге сапалық сипатқа 

ие және қосымша сандық зерттеулер жүргізуді қажет етеді. Сонымен қатар, бұл зерттеу сунгкай жапырақтары 

сығындысының антиоксиданттық қосылыс ретінде әрі қарай әзірлену әлеуетін растайды. 

Кілт сөздер — екіншілік метаболиттер, өсімдік тектес дәрілік қосылыс, антиоксиданттық ресурс, мацерация. 
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Аннотация — В Индонезии листья сунгкай (Peronema canescens Jack) широко используются в качестве 

лекарственного растительного сырья и рассматриваются как потенциальный источник вторичных метаболитов. Цель 

данного исследования — определить характеристики экстракта листьев сунгкай и установить содержание в нём 

вторичных метаболитов. Для извлечения вторичных метаболитов использовали 70%-ный раствор этанола, а 

экстракцию проводили методом мацерации. Определение антиоксидантной активности осуществляли методом DPPH 

(2,2-дифенил-1-пикрилгидразил). Первичную характеристику экстракта проводили посредством фитохимического 

скрининга на наличие флавоноидов и фенольных соединений. Антиоксидантную активность оценивали по 

способности экстракта ингибировать радикалы DPPH при концентрациях 10–50 ppm. Полученные результаты 

выражали в процентах ингибирования и значении IC₅₀. Результаты показали, что экстракт листьев сунгкай, 

полученный с использованием 70%-ного этанола, содержит флавоноиды и фенольные соединения. С увеличением 

концентрации экстракта антирадикальная активность в отношении DPPH возрастала, а процент ингибирования 
составлял 37,54–81,31%. Несмотря на то что значение IC₅₀ экстракта листьев сунгкай выше, чем у витамина C, оно 

составило 21,98 ppm, что соответствует категории очень высокой антиоксидантной активности. Таким образом, 

результаты данного исследования пока имеют преимущественно качественный характер и требуют дальнейшего 

количественного изучения. Кроме того, полученные данные подтверждают перспективность дальнейшей разработки 

экстракта листьев сунгкай в качестве источника антиоксидантных соединений. 

Ключевые слова — вторичные метаболиты, соединения растительного происхождения, источник антиоксидантов, 

мацерация. 

 

MAIN PROVISION 
 Penelitian ini menunjukkan bahwa ekstrak daun sungkai 

mengandung karakteristik fitokimia berupa flavonoid dan 

fenolik. 

 Metode ekstraksi larutan etanol 70% dan maserasi 
menghasilkan rendemen 18.94%. 

 Penelitian ini menunjukkan bahwa ekstrak daun sungkai 

memiliki IC50 sebesar 21.95. 

https://orcid.org/0000-0001-7004-3864
mailto:sri.primandari@ft.unp.ac.id
https://orcid.org/0000-0002-1279-7331
mailto:sri.primandari@ft.unp.ac.id
https://orcid.org/0000-0002-5538-0317
mailto:arifjuliari@fmipa.unp.ac.id
https://orcid.org/0000-0002-5769-4758
mailto:Tarig.Ali@ukf.ac.ae


 e- ISSN: 3134-8467, p-ISSN: 2309-1177 

117 
 

 

 

INTRODUCTION 
Indonesia is known as a country with a diverse 

range of traditional herbal plants. One such plant is the 

sungkai (Peronema canescens Jack), a member of the 

Verbenaceae family. This plant is abundant on the 

islands of Kalimantan and Sumatra [1]. Secondary 

metabolites commonly found in herbal plants include 

flavonoids, phenolics, saponins, steroids, alkaloids, and 

terpenoids. The content of these compounds can vary 

depending on the plant species, plant part, growing 

location, and the method and solvent used in the 

extraction process [2]. Several previous studies have 

shown that sungkai leaves contain several secondary 

metabolites, particularly flavonoids, phenolics, 

saponins, and steroids. The activity most associated 

with secondary metabolites in plants is antioxidant 

activity [3], [4]. This is because phenolic and flavonoid 

compounds are known to scavenge free radicals, 

making plants containing phenolic and flavonoid 

compounds potentially suitable for development as 

natural antioxidant sources. 

Based on this description, sungkai leaves have the 

potential to be a source of natural ingredients containing 

secondary metabolites and possessing antioxidant 

activity [5]. This study was conducted to determine the 

characteristics of Peronema canescens Jack leaf extract 

through yield determination, phytochemical screening, 

and antioxidant activity testing using the 2,2-diphenyl-

1-picrylhydrazyl (DPPH) method. The results are 

expected to provide information on the potential of 

sungkai leaves as a natural antioxidant source and serve 

as baseline information for further research [6]. 

 

Research Gap. Although research on sungkai 

leaves has reported the presence of several secondary 
metabolites and their antioxidant activity, studies 

linking the characteristics of secondary metabolites to 

the extract's ability to scavenge free radicals still need 
to be developed. Phytochemical screening only 

provides qualitative information about the compound 

class, while DPPH testing provides information about 
antioxidant activity without directly explaining the 

chemical components that potentially play a role. 

Therefore, this study was conducted to obtain an 

overview of the relationship between the secondary 
metabolite profile from phytochemical screening and 

the antioxidant activity of the ethanol extract of 

Peronema canescens Jack leaves. 
Scientific Novelty. The novelty of this research lies 

in the re-evaluation of the characteristics of the ethanol 

extract of Peronema canescens Jack leaves obtained 

through certain extraction conditions and the study of 
the relationship between phytochemical screening 

results and DPPH radical scavenging activity. This 

study provides new experimental data on the 
characteristics of the extract and its antioxidant activity 

as a basis for further research on the bioactive 

compounds of sungkai leaves. 
 

LITERATURE REVIEW 
A.  Secondary Metabolites in Plants 

The flavonoid, phenolic, alkaloid, terpenoid, 

steroid, and saponin compounds are classified as 

secondary metabolites. The presence of secondary 

metabolites in plants indicates their potential biological 

function. Flavonoids are a group of phenolic 

compounds that possess an aromatic ring system with 

several hydroxyl groups. These hydroxyl groups enable 

flavonoids to react with free radicals. This reaction 

occurs through the transfer of hydrogen atoms and 

electrons [7]. 

Like flavonoids, the hydroxyl groups in the 

aromatic structure of phenolic compounds also possess 

antioxidant properties. These groups donate hydrogen 

atoms to free radicals, producing phenoxy radicals. The 

phenoxy radicals are then stabilized by electron 

delocalization in the aromatic ring [2], [8]. 

Therefore, the presence of flavonoids and 

phenolics can be identified by their free radical 

scavenging ability. The presence of flavonoids and 

phenolics is usually determined through color reactions 

or complex formation using reagents in phytochemical 

screening. However, these tests are only qualitative and 

are therefore primarily used to provide initial 

information regarding the chemical composition of 

extracts. 

 

C. Extraction of Secondary Metabolite Compounds 

The process of separating specific compounds 

from natural materials using solvents is called 

extraction. The solvent used in extraction is selected 

based on the solubility of the compounds to be 

separated. The success of extraction depends on the 

type and concentration of the solvent, extraction time, 

particle size, and temperature [9]. 

One simple extraction method is maceration. In 

maceration, powdered medicinal plants are soaked in 

a solvent for a specified period of time, allowing 

soluble compounds to be drawn from the plant tissue 

into the solvent. Besides being simple, this method 

does not require high heat, making it often used for 

compounds that are relatively sensitive to 

temperature. 

The most commonly used solvent is ethanol. 

Using ethanol in a mixture with water can help extract 

compounds with varying polarities. In research on 

sungkai leaves, ethanol at different concentrations has 

been used to obtain extracts, which were then 

analyzed for their phenolic content and antioxidant 

activity. One study reported that ethanol extracts of 

sungkai leaves had superior phenolic content and 
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antioxidant activity compared to water extracts under 

these test conditions [10]. 

Therefore, the choice of ethanol as a solvent in 

sungkai leaf research is expected to produce extracts 

containing various secondary metabolites, particularly 

polar and semipolar compounds that have the potential 

to provide antioxidant activity. 

 

MATERIALS AND METHODS 
The main material used in this study was sungkai 

leaves (Peronema canescens Jack) obtained from 

Nagari Palembayan, Agam Regency, West Sumatra, 

Indonesia. The chemicals used included 70% ethanol, 

ethanol p.a., DPPH (2,2-diphenyl-1-picrylhydrazyl), 

vitamin C, distilled water, magnesium powder, 

concentrated HCl, and 10% FeCl₃. The equipment used 

included an analytical balance, blender, maceration 

vessel, glassware, test tubes, pipettes, rotary evaporator, 

volumetric flask, and UV-Vis spectrophotometer. 

 

A.  Simplicia preparation 

The sungkai leaves used were first cleaned of dirt 
and unnecessary plant parts. The samples were then 

dried in a place protected from direct sunlight until the 

leaves were dry. The dried leaves were then ground 

using a blender to obtain a powdered herbal medicine. 
The powdered herbal medicine was stored in a closed 

container and protected from moisture before being 

used in the extraction process. 
 

B. Extraction of Sungkai Leaves 
 Extraction was carried out using a maceration 

method with 70% ethanol as the solvent. A total of 250 

g of powdered sungkai leaves was placed in a 

maceration vessel, then 70% ethanol was added at a 

ratio of 1:10. The mixture was allowed to stand for three 

days, protected from light, with occasional stirring. 

 After the maceration process was complete, the 

mixture was filtered to separate the filtrate from the 

pulp. The resulting filtrate was then evaporated using a 

rotary evaporator to obtain a more concentrated extract. 

The extract was then weighed and stored in a sealed 

container before analysis. 

 This extraction step was used to obtain an extract 

containing various sungkai leaf secondary metabolites 
based on their solubility in 70% ethanol. 

 

 
 
Figure B1 – procedures for Sungkai leaf extraction 

 
C.  Determination of Extract Yield 

The yield is used to determine the percentage of extract 

obtained compared to the initial weight of the simplex. 
The yield is determined by using the equation: 

 

𝑌𝑖𝑒𝑙𝑑 (%) =  
𝑒𝑥𝑡𝑟𝑎𝑐𝑡 (𝑔)

𝑠𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑎 (𝑔)
 𝑥 100       (1) 

 

 

The yield results were used as one of the initial 

characterization parameters for sungkai leaf extract. 
 

D. Phytochemical Screening 

Phytochemical screening was conducted to determine 

the presence of several classes of secondary metabolites 

in sungkai leaf extract. The compounds analyzed 

included flavonoids and phenolics. 

 

E. Flavonoid Test (Shinoda Test) 

2 mL of the extract was placed in a test tube, then 

magnesium powder and 2-3 drops of concentrated HCl 

were added. The formation of an orange to red color 

indicates a positive result for flavonoids. This color 

change is used as a qualitative indicator of the presence 

of flavonoid compounds. 

F. Phenolic Test 

2 mL of sungkai leaf extract was placed in a test tube 

and 2-3 drops of a 5% FeCl₃ solution were added. 

Antioxidant Activity Testing Using the DPPH Method 

The antioxidant activity of sungkai leaf extract was 

determined using the DPPH method. This method is 

based on the ability of antioxidant compounds in the 

extract to donate hydrogen atoms or electrons to the 

DPPH radical, thereby converting the radical into a 

more stable form. 

 

G. Preparation of Extract Solution 

 A stock extract solution was prepared at a 

concentration of 1000 ppm. A 10 mg extract was 
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weighed and dissolved in ethanol p.a. in a 100 mL 

volumetric flask to the mark. From this stock solution, 

extract solutions were prepared at concentrations of 10, 

20, 30, 40, and 50 ppm. 

 

H.  Preparation of DPPH Solution 

A DPPH stock solution was prepared at a 

concentration of 100 ppm by dissolving 10 mg of DPPH 

in ethanol p.a. to a volume of 100 mL. The solution was 

then diluted to obtain a DPPH solution with a 

concentration of 35 ppm. 

 

 

I. Antioxidant Activity Measurement 

 A total of 2 mL of the extract solution at each 

concentration was mixed with 4 mL of a 35 ppm DPPH 

solution. The mixture was then incubated for 30 minutes 

at 37°C under conditions protected from light. 

 The absorbance of the solution was measured using 

a UV-Vis spectrophotometer at a wavelength of 517 

nm. Vitamin C was used as a reference. Vitamin C 

solutions were prepared at several concentrations and 

treated with the same procedure as the extract solutions. 

The color change was then observed. A blue color 

indicated the presence of phenolic compounds. 

 

 

RESULT AND DISCUSSION 

A. Characteristics of Sungkai leaves Extract  
Sungkai leaf (Peronema canescens Jack) extraction 

was performed using a maceration method with 70% 

ethanol. The choice of 70% ethanol was based on its 

ability to extract secondary metabolites with varying 

polarities. The maceration process was carried out for 

three days with a 1:10 ratio of the crude drug to the 

solvent. 

From 250 g of crude drug, 47.351 g of sungkai leaf 
extract was obtained, with a yield of 18.84%. The 

extraction results are presented in Table 1. 

 
 

Table A1 – Sungkai Leaves Extract 

 

Parameters Results 

Weight of simplicia 250 g 

Solvent Ethanol 70% 

Time during 

maceration 
3 days 

Weight of extract 47.351 g 

Yield 18.94% 

 
 

The yield of 18.940% indicates that the maceration 

process was able to extract several components from 

sungkai leaf extract. The use of 70% ethanol allows 

for the extraction of polar to semi-polar compounds. 
The water in the 70% ethanol solution facilitates 

solvent penetration into plant tissue, while the ethanol 

plays a role in dissolving various organic compounds. 
Therefore, the resulting extract is expected to contain 

a fairly diverse mixture of secondary metabolites. 
 

B. Phytochemical Screening Results 

Phytochemical screening was conducted to 

qualitatively determine the presence of several groups 
of secondary metabolites in the ethanol extract of 

sungkai leaves. The test results indicated the presence 

of flavonoids and phenolics.  
 
 

Table B1 – Phytochemical Screening Results 

 

Secondary metabolite 

group 
Results 

flavonoids   + 

phenolics + 

(+) detected; (−) not detected 

 

These results indicate that the ethanol extract of sungkai 
leaves contains several groups of secondary metabolites 

with the potential to exert biological activity. The 

presence of flavonoids and phenolics is of particular 

interest because these two groups of compounds have 
structures that allow them to react with free radicals [3]. 
 

Flavonoids 

A positive flavonoid result is indicated by a color 
change after the addition of magnesium and HCl. This 

reaction is a commonly used qualitative method for 

detecting flavonoids. Simply put, the reaction can be 
described as: 
 

 
 

 

Figure B1 – Reaction of flavonoid test 

 
Magnesium acts as a reducing agent, reducing the 

carbophilic groups of flavonoids under acidic 

conditions. This reduction and ring rearrangement leads 
to the formation of flavylium salts. Flavyllium 

complexes are indicated by an orange to red color [11]. 
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Figure B2 – Color change during flavonoid test 

 
The color change is related to changes in the 

conjugation system of the flavonoid structure under 

acidic conditions. Flavonoids have an aromatic ring 

system and hydroxyl groups that allow for electron 
stabilization through resonance. The presence of 

flavonoids is also relevant to antioxidant activity. The 

hydroxyl groups in the flavonoid structure can donate 
hydrogen atoms to free radicals, thereby making them 

more stable [12]. 

 

Phenolic 
The phenolic test using FeCl₃ yielded a positive result. 

The reaction between the Fe³⁺ ion and the phenolic 

group produces a colored complex. The formation of 
this complex causes a color change that can be observed 

visually. 

 
 

 
 

Figure B3 – Reaction of flavonoid test 
 

In aqueous solution, FeCl3 decomposes to produce Fe3+. 
The Fe3+ ions react with phenolate oxygen (ArO-) to 

form a complex compound. The charge transfer in the 

complex compound produces a blue color. 
 

 
Figure B4 – Reaction of flavonoid test 

 

Phenolic compounds are a group of secondary 

metabolites that have the potential to contribute to 
antioxidant activity. The hydrogen atom in the phenolic 

hydroxyl group can be transferred to a free radical, 

while the resulting phenoxy radical is relatively stable 
due to the delocalization of electrons in the aromatic 

ring [13]. 

 

C. Antioxidant Activity  

The antioxidant activity of sungkai leaf extract was 
determined using the DPPH method. Tests were 

conducted at extract concentrations of 10, 20, 30, 40, 

and 50 ppm. The results showed an increase in the 

percentage of inhibition with increasing extract 
concentration. 
 

Table C1 – DPPH radical scavenging activity of the extract 

 

Extract 

concentration (ppm) 
Absorbance 

Inhibition (%) 

10 0.343 37.84 

20 0.292 47.37 

30 0.235 58.99 

40 0.176 68.51 

50 0.108 81.42 

 
Increasing the extract concentration from 10 to 50 

ppm resulted in a decrease in absorbance from 0.343 to 

0.108. At the same time, the inhibition percentage 
increased from 37.84% to 81.42%. This pattern 

indicates that the higher the extract concentration, the 

greater the amount of antioxidant components available 

to react with DPPH radicals. Consequently, the 
remaining DPPH radical concentration decreases, and 

the measured absorbance also decreases. 

 

D. Mechanism of Extract Reaction with DPPH 
Radicals 

The antioxidant activity of extracts can be explained by 

the ability of hydrogen or electron donor compounds to 

reduce DPPH radicals. In general, the reaction can be 
written as: 

 

DPPH*  + AH       DPPH – H +A*    (2) 

 

AH is an antioxidant compound that releases a 
hydrogen atom to the DPPH radical. DPPH, which is 

originally in the form of a radical, changes to a more 

stable form. For phenolic compounds, the reaction can 
be described as: 

 

ArOH + DPPH*        ArO* + DPPH – H   (3) 

 

ArO*, or phenoxy radicals, produced from the reaction 
of phenolic compounds can be stabilized through 

resonance within the aromatic structure [6], [13]. These 
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two mechanisms give flavonoids and phenolic 

compounds the ability to scavenge free radicals (act as 
antioxidants). The color change is the basis for 

spectrophotometric measurements at a wavelength of 

517 nm. 

 

E. IC50 of Extract 

Based on the relationship between extract 

concentration and inhibition percentage, the IC₅₀ value 

of the extract was 21.95 ppm. Table 4. IC₅₀ value of 
sungkai leaf extract. 

 

Table E1 – IC₅₀ value of sungkai leaf extract 
 

Ssample IC50 (ppm) Intrepretation 

Sungkai leaf extract 21.95 Very strong 

Vitamin C 4.18 Very strong 

 
Thus, sungkai leaf extract has antioxidant activity in 

the very strong category. However, the IC₅₀ value of the 

extract is still higher than that of vitamin C. Higher 
values indicate that the concentration required to inhibit 

50% of DPPH radicals is higher, so that the radical 

scavenging activity is lower. Based on these results, 

sungkai leaf extract shows lower activity than that of 
vitamin C. This indicates that not all elements in 

sungkai leaf extract play a role in scavenging DPPH 

radicals. 
 

F. Relationship Between Secondary Metabolytes 
And Antioxidant Activity 

Phytochemical screening results indicated the 

presence of flavonoids and phenolics in sungkai leaf 
extract. These two groups of compounds are suspected 

to play a role in the observed antioxidant activity. This 

relationship can be explained by the ability of hydroxyl 

groups to donate hydrogen atoms: 

ArOH + R*        ArO* + RH     (4) 

Phenolic compounds that have lost a hydrogen 

atom form phenoxy radicals (ArO*). These radicals are 

relatively stable because the unpaired electron can be 
delocalized within the aromatic system. Flavonoids also 

possess a structural system that allows radical 

stabilization through resonance. Therefore, the ability to 

reduce DPPH radicals depends on the number of 
compounds that can donate H atoms or electrons. The 

greater the number of donors, the greater the ability 

[12]. 

In this study, the presence of flavonoids and 

phenolics, along with the very strong DPPH activity, 
indicates that flavonoids and phenolics play a role in the 

antioxidant activity of sungkai leaf extract. However, 

because the phytochemical screening analysis was only 
qualitative, this relationship remains indicative. 

 

CONCLUSION 

This study showed that maceration using 70% 
ethanol can produce 18.10% sungkai leaf extract. The 

results also qualitatively confirmed the flavonoid and 

phenolic content of sungkai leaves, which exhibited 
very strong free radical scavenging abilities under the 

test conditions used. These findings suggest that the 

bioactive compounds from sungkai leaf extract can be 
further developed. Chemically, this activity is thought 

to be related primarily to the presence of flavonoids and 

phenolics, which have hydroxyl groups and are capable 

of donating hydrogen atoms or electrons to the DPPH 
radical. Thus, the ethanol extract of sungkai leaves has 

potential as a source of natural antioxidant compounds. 

Characterization using FTIR and GC-MS can be carried 
out in further research to obtain more specific 

information regarding the functional groups and 

chemical components that contribute to antioxidant 

activity. 
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