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Abstract

Non communicable diseases are the biggest cause of global, regional and national mortality, and one of which is heart
disease. Recently, various diseases have been stated to be the result of free radical compounds which cause oxidative
stress, therefore preventing free radicals with phytochemical can be alternative to reduce the risk of heart disease
because of Indonesia is country with the second mega biodiversity in the world. Medicinal plant such as Amaranthus
viridis L and Amaranthus hybridus L rich in antioxidants and are known have cardioprotective effect, however less
information comparative study of antioxidant activity and phenolic content of Indonesian Amaranthus viridis L and
Amaranthus hybridus L especially in decoction extraction method. This research was descriptive quantitative and aim
at determining the content of phenolic compound and antioxidant activity of Amaranthus viridis L. and Amaranthus
hybridus L in decoction extraction method. Phenolic compound test was conducted by utilizing Folin-Ciocalteu method;
while antioxidant activity test was performed by DPPH method. Both tests used Spectrophotometer UV-Vis. Based on t-
testindependent sample test Amaranthus viridis L have higher total phenolic (5.12+ 0.6 mg GAE/g) than of Amaranthus
hybridus L(2.14 + 0.6 mg GAE/g). Amaranthus viridis L have antioxidant activity higher (87.96 *0.2%) than of
Amaranthus Hybridus L (75.1 1.3 % ). Conclusion of this research is total phenolic content and antioxidant activity of
Amaranthus viridis L higher than Amaranthus hybridus however both have antioxidant > 50 %.
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1. Introduction

An unhealthy diet and sedentary life style have a high chance of increasing diseases such as cardiovascular, which until
now is still the number one cause of death in Indonesia (SKI) [1]. Indonesia has GERMAS (a healthy living community
movement program) consists of several steps including exercise, eating fruit and vegetables, not smoking, and regular
health checks [2], therefore research of the content of compounds in vegetables that are beneficial for health is
important. Spinach is one of vegetables that is easy to grow in Indonesia.

Two type of spinach that are commonly consumed are Amaranthus viridis L and Amaranthus hybridus. Amaranthus
viridis L is generally cultivated and Amaranthus Hybridus beside being cultivated also grows wild. Amaranthus viridis L.
and Amaranthus hybridus L rich in nutrient and contain phytochemical that are beneficial for health one of which is
cardioprotective [3,4, 5]. All part of plant can actually be use for health, however in Indonesia it is common to use the
leaves to make juice or cook them.[6] State that extracts from all parts of the plant can be used for health or can actas a
nutraceutical and clinical potential or as functional food. Amaranthus . viridis L have the highest total phenolic content
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than Amaranthus tricolor L. and Amaranthus spinosus L. Base on HPLC and LCMS its known derivate phenolic of
Amaranthus viridis L are as follows Quercetin, hyperoside, Rutin, Kaemferol and rutin is generally found in the genus
Amaranth [7]

Recently there has been an increase in interest to use compound that decrease the effect of oxidative stress that plays
an important role in the development of chronic and degenerative diseases [8]. Antioxidant can be categorized base on
their activity such as enzymatic and non-enzymatic antioxidant or in the solubility in water or in lipid antioxidants.
Enzymatic antioxidants such as CAT, GSH, SOD, non-enzymatic such as natural antioxidants and synthetic antioxidants.
Vitamin C is antioxidant that solubility in water and vitamin E is lipid solubility antioxidant. Bioflavonoid as a natural
antioxidants or as non-enzymatic antioxidants [9]. Base on [10] Antioxidants mechanism of flavonoid compound are as
follows:

e Exhibit activity base on hydrogen transfer (HAT)
e Single electron transfer via proton transfer (SE-PT)
e Transition metal chelation (TMC)

Mechanism flavonoid through hydrogen transfer (HAT) as shown in figure 1 and single electron transfer via proton
transfer (SET-PT) as shown in figure 1
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Figure 1 Reaction Quersetin with Radical Species [9]
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Figure 2 Single Electron Transfer (SET-PT) of Quersetin. [10]
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Active compounds in plant can be obtained through extraction method. Extraction is the first step to separate which are
expected bioactive component from row material and solvent is the most widely used method [11, 12}. Several steps
are required to obtain bioactive compound such as first solvent enter the matrix of the sample and finally the dissolve
substance pass in to the solvent [12,13]. Conventional extraction such as maceration, percolation, infusion, decoction
often used to extract plants, and maceration which are method that are very often used because of it is very simple and
can be used for thermolabile compound but maceration has disadvantage of long extraction time [14]. Previous
research with method maceration extraction method in Indonesian Amaranthus hybridus L. showed that presence of
strong antioxidant with IC 50 54.99 pg/mL [15], Base on review in [16] maceration method is used to extract of
Amaranthus viridis L and the result of the research as follows IC 50 by DPPH 14.25- 83.43pug/ml. Indonesia spinach
widely used for vegetables by cooking as a local wisdom so that the decoction extraction method often carried out in
everyday habits as a nutraceutical and a herbal medicine. Decoction method is mostly used in Chinese Medicine Clinics
but it not recommended for chemicals that degrade quickly in the presence of heat [11] Base on previous research
maceration extraction method has been used for study of antioxidant activity of Indonesian Amaranthus hybridus L or
Amaranthus viridis L but less information about comparative study of Amaranthus hybridus L. and Amaranthus viridis L
on antioxidant activity and phenolic content especially in decoction extraction method. Decoction extraction method
was chosen because people generally consume spinach by boiling or steaming it, therefore this study aims to determine
total phenolic content and antioxidant activity in Based on previous research, this study aims to determine total
phenolic content and antioxidant activity in Amaranthus hybridus L and Amaranthus viridis L in decoction extraction
method

2. Material and methods

2.1. Plant Materials

Leave of Amaranthus hybridus L. and Amaranthus viridis L from local market. The obtained Leave of Amaranthus hybridus
L and Amaranthus viridis L. were then washed and dray and then put in the blender for grinder. 20 g of Amaranthus
hybridus L and Amaranthus viridis L powder then were added by 400 mL water, then put in boiling water for + 10
minutes, cooling and filtered for further analysis [17,18,19]

2.2. Reagent and Chemical

Folin-Ciocalteu phenol reagent, Na2C03, gallic acid from Sigma Aldrich, DPPH (1.1 diphenyl, 2-picrylhydrazyl) from
Sigma Aldrich were all prepared in analytical grades.

2.3. Determination of Total Phenolic Content

Determination of base of total phenolic content base [18,20] the steps were: 1 ml sample (1mg/ml) was added into 1
ml Folin-Ciocalteu phenol reagent, and then incubated for 5 minutes. It was then added with 10 ml of Na2C03 7 %, then
with 13 ml of distilled water shaken and incubated in dark environment with the temperature of 23 degree Celsius. The
samples were measured by Spectrophotometer UV Vis in the absorbance of 750 nm. The total of phenolic content was
then determined by comparing with a standard curve of gallic acid where the total of phenolic acid was indicated by the
value of mg GAE/g of dry sample

2.4. Antioxidant Activity Determination

Antioxidant Activity Determination was also conducted based on a modified method [18,20] as follows: Liquid solution
of 24 mg DPPH in 100 mL of methanol and stored at a temperature of 20 °C. DPPH can be used by dissolving DPPH in
methanol to obtain 0.98 + 0.02 DPPH absorbance at 517 nm with spectrophotometer. 3 mL DPPH was then added to
100 pL of sample (concentration might vary from 10-500 pg/mL). Mixed until homogeny, incubated in dark room for
more or less 15 minutes in room temperature; it could be read by absorbance in spectrophotometer.
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3. Result
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Figure 3 Total phenolic compounds in decoction extracts of Amaranthus hybridus L and Amaranthus viridis L
(All analysis are the means of triplicate measurement + standard deviation a: expressed as mg Gallic acid (GAE)/ g of
dry plant material)
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Figure 4 Number of antioxidant activity in decoction extracts of Amaranthus hybridus L and Amaranthus viridis L (All
analysis are the means of triplicate measurement * standard deviation a: expressed as mg percent of free radical
inhibitions)

Total phenolic compound and antioxidant activity in decoction extraction in Amaranthus hybridus L. and Amaranthus
viridis L are presented in figure 3 and Figure 4 respectively.
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4. Discussion

Plant generally contain phytochemical which is the result of secondary metabolism and phenolic compounds are the
most abundant in plant. They contain benzene rings with one or more hydroxyl substituents and ring from simple
phenolic molecules to highly polymerized compound [21]. Phenolic compound quantification depends on different
parameters such as the chemical nature of compounds, extraction method used, particle size, interfering substances and
impurities [22] Decoction the extraction method chosen in this study base on Indonesian local wisdom which generally
utilizes spinach by boiling it (decoction). Base on t-test independent sample test Amaranthus viridis L have higher total
phenolic (5.12+ 0.6 mg GAE/g) than of Amaranthus hybridus L (2.14 + 0.6 mg GAE/g). Amaranthus viridis L have
antioxidant activity higher (87.96 +0.2%) than of Amaranthus Hybridus L (75.1 1.3 % ). Base [16] areview in Amaranthus
viridis L show 1-03 -3.64 GAE g/100g of phenolic contents. The result is not different with in this research even though
the extraction method used generally with maceration. Base on the research result decoction method can be alternative
for quantification phenolic compound from Amaranthus viridis L. Modern extraction method with sonicated in
Amaranthus viridis L and Amaranthus hybridis L obtained total phenol higher than conventional extraction that is 121
mg GAE/g and 124.9 respectively, however the result of this study and in previous research are known Amaranthus
both have strong antioxidant.

5. Conclusion

Conclusion of this research is total phenolic content and antioxidant activity of Amaranthus viridis L higher than
Amaranthus hybridus L however both have strong antioxidant.

Compliance with ethical standards

Acknowledgments

The authors are very thankful to University of Muhammadiyah Malang for all the funding for this research.

Disclosure of conflict of interest

The authors declare that there is no conflict of interest.

Reference
[1]  Peter K,Gandi P. Rediscovering the Therapeutic Potential of Amaranthus Species a Riview. 1917.4:196-205

[2] Kemenkes (BKPK), Survei Kesehatan Indonesia 2023. https://www.badankebijakan.kemkes.go.id/hasil-ski-
2023/

[3] Kemenkes, Gerkan Masyarakat Hidup Sehat (GERMAS). 2017. https://ayosehat.kemkes.go.id/germas

[4] Shah SMA, Akram M, Riaz M, Munir N, Rasool G. Cardioprotective Potential of Plant Derived Molecule A scientific
and Medicinal Approach, 2019. Dose Response an International Journal: 1-14

[5] Khrisna P., Nenavath RK,, Rani SS., Anupalli RR., Cardioprotective Action of Amaranthus viridid Methanolic
Extract and it Isolated Compound Kaemferol through Mitigating lipotoxicity, Oxidative Stress and Inflammation
in the Hearth. 3 Biotech.2023. 13(317):1-13

[6] Cunha Cheamolera TPLd., Chileh ChelhT. Urrestarazu M., EzzaitouniM., Lopez-Ruiz R.Gallon Bedoya M., et all.
Crop Productivity, Phytocemical, Bioactivities of wild and Grown in Controlled Environment Slender Amaranth
(Amaranthus veriis L). Agronomy. 2024. 14 (2038): 1-21

[71 Adegbola T, Adetutu A., Olaniyi TD., Antioxidant Activity of a Species from Amaranthaceae Family: a Riview.
South Africn Journal of Botany. 2020. 133:11-117

[8] Sarker U, Rabani MG, Oba S, Eldeha WM, Rashood STA, Mostafa MN, Eldhasan OA. Phytonutrients, Colorant
Pigments, Phytochemical antioxidant Potential of Orphan Leafy Amaranthus Species. Heliyon. 2024, 10:1-13

[9] Kucap AS, Tekieli A, Kisiel A, Grzgorczyk A, Wosniak KS, Starzak K, wij braniec S, Antioxidant and Antimicrobial
Effects of Baby Leaves of Amaranthus tricolor Harvested as Vegetables in Correlation with their Phytochemical
Composition. 2023. Molecule 28(1463):1-22

410


https://www.badankebijakan.kemkes.go.id/hasil-ski-2023/
https://www.badankebijakan.kemkes.go.id/hasil-ski-2023/

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

GSC Biological and Pharmaceutical Sciences, 2025, 32(01), 406-411

Nimse SB, Pal D, Free Radical Natural Antioxidants, and their Reaction Mechanism. 2015. Royal Society
Chemistry (RSC) Advanced 5: 27986-28006.

Tumilar GS, Hardianto A, Dohi H, Kurnia D. a Comprehensive Review of Free Radicals, Oxidative Stress and
Antioxidants: Overview Clinical Applications, Global Perspectives Future Direction and Mechanism of
Antioxidant Activity. 2024. Journal of Chemistry: 1-21

Zhang M., Zhou ], Dai X,, Li X,, Extraction and Analysis of Chemical composition of Natural Product and Plant.
Separation. 2023. 10 (598): 1-29

Verep D., Ates A., Karaogul T., A Review of Extraction Methods to Obtaining Bioactive Compound in Plant Base
Raw Material. Journal of Bartin Faculty of Forestry. 2023 25 (3): 492-513.

Hidayat R.Wulandari P., Method of Extraction: Maceration, Percolation, Decoction. Eureka Herba
Indonesia.2021. 2 (1):61-74.

Zhang QW., Cin GL.,Ye WC., Techniques for Extraction and Isolation of Natural Product : a Comprehensive Review.
Chinese Medicine 2018. 13 (20: 1-26

Ranggaini, Halim ], Tjoe MA., Aktivitas Antioksidan dengan metode DPPH dan ABTS terhdap Ekstrak Ethanol
Daun Amaranthus hibridus L. JKGT. 2024.6(1):65-69

Haider A, Ikram., Fatma U., Javed A., Pharmaceutical Activity of Medicinal Plant Amaranthus veridis L due to its
Chemical Constituents: A Review. 2023. Bioeduscience. 7 (2): 43-148

Skaperda Z., Kyriazis ID., Vardakes P., Tekos F., Antoniou K, et all. Invitro Antioxidant Properties of Herb
Decoction Extract derived from Epirus Greece International Journal of Functional Nutrition. 2021. 2(11): 1-13.

Mahmudati N, Wahyono P, Djunaedi D. Antioxidant activity and total phenolic content of three varieties of Ginger
(Zingiber officinale) in decoction and infusion extraction method. ] Phys Conf Ser. 2020, 1567(2).

Lima NM.Falcoski TO.Silveira RS.Viera HS., Santos VNC,, et all. Effectiveness of Different method for the
Extraction for the Principle Actives and Phytochemicals Content in Medicinal Herbal

Saeed N, Khan MR, Shabbir M. Antioxidant activity, total phenolic and total flavonoid contents of whole plant
extracts Torilis leptophylla L. BMC Complement Altern Med. 2012, 12.

Lin D, Xiao M., Zhao ], Li Z.Xing B., Li X, Kong M,, et all. An Overview of Plant Phenolic Compound and Their
importance in Human Nutrition and Management of Type 2 Diabetes. Molecules. 2016. 21 (1374 ): 1-19

Zhang Y Cai P., Cheng G., Zhang Y. A Brief Review of Phenolic Compound Identified from Plant their Extraction
Analysis and Biological Activity. Natural Product communication. 17(1)} 1-14

Bang JH., Lee K], Jeong WT., Han S,, Jo IH et all. Antioxidant Activity and Phytochemical Content of Nine
Amaranthus Species. Agronomy. 2021. 11(1032): 1-12.

411



