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Abstract 

Moringa oleifera leaves extract is some natural compound rich in antioxidants such as vitamins, phenolic acids, 
flavonoids, isothiocyanates, tannins, and saponins. Until recently, this plant has been widely used as an antioxidant 
source and as a vegetable in the Indonesian community. Previous studies have demonstrated that the extraction with 
methanol and ethanol are effective because they have the ability to extract both the lower and higher molecular sizes of 
antioxidant compounds. However, the extraction of this compound using water has not yet been established. In this 
report, we investigated the total phenolic compound of Moringa leaves extract. Moreover, the flavonoid compound 
of Moringa oleifera leaves aquous extract has been characterized by using of several temperatures (40⁰, 70⁰, and 100⁰ 
C) in order to mimic the real-life condition in the community. Here we showed that the phenolic compound in Moringa
oleifera leaves aquous extract is 1.01%. Moreover, using quercetin standard, we evaluate the concentration of flavonoid 
in Moringa oleifera leaves aquous extract. We found that the flavonoid compound of Moringa oleifera leaves aquous 
extract with the temperature of 40⁰, 70⁰, and 100⁰ C were for 5.245 μg/ml; 7.725 μg/ml; 5.728 μg/ml respectively. This 
report confirms the optimum temperature for Moringa leaves aquous extract is 70°C in order to obtain the maximum 
flavonoid compound. 
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1. Introduction

Moringa oleifera (Moringa oleifera Lam.) leaves extract has been known for its antioxidant compound [1]. Over the past 
centuries, research has been carried out to explore the antioxidant compound of this plant [2, 3]. Leaves, stem, and root 
from this plant have been known for the antioxidant-rich compound [4, 5] such as vitamins, phenolic acids, flavonoids, 
isothiocyanates, tannins, and saponins and act as a potent antioxidant [3, 6, 7]. The antioxidant is the substance that can 
inhibit oxidation in our body and has the ability to defend many free oxidants thus has many benefits to our body [8]. 
That is why it is very crucial to measure the antioxidant compound in plants. 

Previously, the extraction process for this antioxidant compound has been widely used by methanol and ethanol as their 
solvents [9]. These methods are very effective and efficient since these chemicals have the ability to extract the broader 
molecular weight of polyphenols from the smaller to the bigger size of molecular weight [10]. Unfortunately, this 
method could not be used as the reference to measure the antioxidant compound in houses-processed food. 
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Moringa oleifera is a cultivated plant that grows well in almost all parts of Indonesia due to the rain due to the high 
annual rainfall [11]. Because of the widespread distribution of this plant, Indonesian usually use Moringa oleifera as a 
vegetable source on daily basis. To process the leaves, water is boiled with the leaves and spices, and serve the 
vegetables directly. Unfortunately, it was unknown whether the compound in Moringa oleifera was still intact in the 
water-based processed. The aqueous technique is very crucial to be explored since the large community applied the 
various part of this plant on aquous-based processed food.  

In this study, we used a aquous-based extraction process to Moringa oleifera leaves extract to demonstrate the most 
effective temperature to process this compound. 

2. Material and Methods 

2.1. Chemicals and instrument 

Quercetin were used as standard to measure flavonoid concentration. Rotary vacuum evaporator (BUCHI, Switzerland) 
was used for recovery of solvents under reduced pressure. UV/VIS spectrophotometer (Schimadzu, Japan) was used for 
taking absorbance of test samples 

2.2. Plant materials 

The Moringa oleifera plant we used was from 875 meters above the sea levels (mdpl) with an environment temperature 
was 20-25°C. The leaves of Moringa oleifera were collected from Batu city, Indonesia in 2017 were identified by the 
Materia Medica Batu Antanarivo, (Batu, Indonesia). The leaves then were dried frozen in the Physiology laboratory, 
Barawijaya University, Indonesia, where the samples were stored until used. 

2.3. Methods for extracting phenolic compounds from Moringa oleifera leaves 

One hundred and fifty grams of Moringa oleifera leaves were soaked in the 1,5 liters of water at different temperatures 
(40, 70, 100⁰ C) for 1 h, stirred, and filtered with Whatman filter paper (number 3). The extract then was evaporated 
using a rotary evaporator with 45⁰C then stored in 4⁰C freeze until use. 

3. Result 

3.1. Total phenolic compound 

The total phenolic compound in the Moringa oleifera leaves extract was assessed in 3 different parts of the samples. The 
sample showed the total phenolic compound of 0.66%, 1.38%, 0.99% respectively.  

Table 1 The total phenolic compounds obtained by spectrophotometry expressed in % of dry freeze Moringa oleifera 
leaves 

No Code Analysis result 

Levels Unit 

1 A 0.66±0.01 % 

2 B 1.38± 0.00 % 

3 C 0.99±0.01 % 

Mean 1.01 % 

The mean percentage of phenolic compound in the Moringa oleifera leaves extract were 1.01% derived from 3 times of 
measurements. 
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3.2. Phenol and flavonoid identification in different temperature 

The flavonoid was then identified in the Moringa oleifera leaves aquous extract using quercetin standard comparison. 

 

Figure 1 Standard curve of absorbance against quercetin concentration y= 0.0293x + 0.0005; R2= 0.997 

Our result showed a standard curve for quercetin concentration with formula y= 0.0293x + 0.0005; R2= 0.997 and were 
used for flavonoid concentration measurement. Subsequently, the flavonoid concentration was assessed with water 
based extraction 3 times using 3 different temperatures (40⁰, 70⁰, 100⁰ C). 

Table 2 Flavonoid concentration from Moringa oleifera leaves aquous extract with different water temperature 

  Temperature (⁰C) 

Sample No 40⁰ 70⁰ 100⁰ 

Sample 1 2.218 3.549 2.56 

Sample 2 4.693 6.826 5.154 

Sample 3 8.823 12.799 9.471 

 Mean concentration (μg/ml) 5.245 7.725 5.728 

Our result showed that low temperature (40⁰C) has the concentration of flavonoid of 5.245 μg/ml. Moreover, 70⁰C 
resulted in flavonoid concentration of 7.725 μg/ml, while 100⁰C temperature has the flavonoid concentration of 5.728 
μg/ml. 

4. Discussion 

Moringa oleifera leaves extract was used in this experiment because of the high antioxidant compound such as vitamins, 
phenolic acids, flavonoids, isothiocyanates, tannins, and saponins and act as a potent antioxidant. It is of paramount 
importance to assess the amount of antioxidant compound in the plants in order to know the efficiency and using the 
correct amount of antioxidants for a specific application [12]. In addition, a study for the determination of antioxidant 
compounds could contribute to the observation of new antioxidant compounds [13].  

In this study, the measurement of the antioxidant compound was started by the assessment of the total 
phenolic compound. Phenol is the main antioxidant component of the samples and their number reflects the total 
antioxidant activity [14]. Phenolic compounds are a group of molecules with a specific structure of at least one phenol 
unit [15]. In this study, we find that the Moringa oleifera leaves are rich in the phenolic compound for about 1% of total 
weight. It reflected that Moringa oleifera leaves extract has the ability as a defence response in our body such as such as 
anti-aging, anti-inflammatory, antioxidant and anti-proliferative activities [15]. 
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The estimation of flavonoid compounds of Moringa oleifera leaves aquous extract for this study was maximized using 
different temperatures. This method was used in order to observe the optimum temperature to obtain the highest 
flavonoid compound in Moringa oleifera leaves. Our observation displayed that the highest flavonoid was at a 70⁰C. The 
mechanism of how this temperature affects the highest amount of flavonoid is unknown, but it possible that flavonoid 
is sensitive to temperature. A recent finding has been postulated by Sharma and colleagues where flavonoid was 
destroyed at higher temperature [16]. Moreover, in agreement with this study, the flavonoid component in garlic also 
displayed the sensitivity in temperature with the variation of cooking temperature and time [17].  

5. Conclusion 

Our result suggested that the most optimum temperature for Moringa leaves extraction using water is 70⁰C and might 
have the highest antioxidant activity. 

Compliance with ethical standards 

Acknowledgments 

The authors thank to Universitas Brawijaya and Universitas Airlangga for the support and help during conduct of the 
research. 

Disclosure of conflict of interest 

No conflict of interest to be disclosed. 

References 

[1] Wright, R.J., et al., An Investigation of the Antioxidant Capacity in Extracts from Moringa oleifera Plants Grown in 
Jamaica. Plants (Basel, Switzerland), 2017. 6(4): p. 48. 

[2] Sreelatha S, P.P., Antioxidant Activity and Total Phenolic Content of Moringa oleifera Leaves in Two Stages of 
Maturity. Plant foods for human nutrition, 2009. 64(303). 

[3] Pakade, V., E. Cukrowska, and L. Chimuka, Comparison of antioxidant activity of Moringa oleifera and selected 
vegetables in South Africa. South African Journal of Science, 2013. 109. 

[4] Kumbhare, M., V. Guleha, and T. Sivakumar, Estimation of total phenolic content, cytotoxicity and in–vitro 
antioxidant activity of stem bark of Moringa oleifera. Asian Pacific Journal of Tropical Disease, 2012. 2: p. 144–
150. 

[5] Vergara-Jimenez M, A.M., Fernandez ML, Bioactive Components in Moringa oleifera Leaves Protect against 
Chronic Disease. Antioxidants (Basel). 2017. 6(4): p. 91. 

[6] Moyo B., O., S., Masika, P.J., Muchenje, V, Polyphenolic Content and Antioxidant Properties of Moringa oleifera leaf 
extracts and Enzymatic Activity of Liver from Goats Supplemented with Moringa oleifera Leaves/Sunflower Seed 
Cake. Elsevier Meat Science, 2012. 91(2012): p. 441-447. 

[7] Karim NU, S.U., Razak MRM, Zainol MKM, Abdullah MI, Effects of moringa leaves (Moringa oleifera) extraction on 
quality changes and melanosis of giant freshwater prawn (Macrobrachium rosenbergii) during chilled storage. 
Ital J Food Saf, 2018. 7(3): p. 6846. 

[8] Butnariu, M. and I. Grozea, Antioxidant (Antiradical) Compounds. Journal of Bioequivalence & Bioavailability, 
2012. 4. 

[9] Nobossé, P., E.N. Fombang, and C.M.F. Mbofung, Effects of age and extraction solvent on phytochemical content 
and antioxidant activity of fresh Moringa oleifera L. leaves. Food science & nutrition, 2018. 6(8): p. 2188-2198. 

[10] Do, Q.D., et al., Effect of extraction solvent on total phenol content, total flavonoid content, and antioxidant activity 
of Limnophila aromatica. Journal of Food and Drug Analysis, 2014. 22(3): p. 296-302. 

[11] Riastiwi, I., et al., Moringa oleifera Distribution in Java and Lesser Sunda Islands which is Attributed with Annual 
Rainfall. Biosaintifika: Journal of Biology & Biology Education, 2018. 10: p. 613-621. 

[12] Shahidi, F. and Y. Zhong, Measurement of antioxidant activity. Journal of Functional Foods, 2015. 18: p. 757-781. 



World Journal of Advanced Research and Reviews, 2024, 23(03), 2245–2249 

2249 

[13] Chaves, N., A. Santiago, and J.C. Alías, Quantification of the Antioxidant Activity of Plant Extracts: Analysis of 
Sensitivity and Hierarchization Based on the Method Used. 2020. 9(1): p. 76. 

[14] Działo, M., et al., The Potential of Plant Phenolics in Prevention and Therapy of Skin Disorders. International 
journal of molecular sciences, 2016. 17(2): p. 160-160. 

[15] Lin, D., et al., An Overview of Plant Phenolic Compounds and Their Importance in Human Nutrition and 
Management of Type 2 Diabetes. Molecules (Basel, Switzerland), 2016. 21(10): p. 1374. 

[16] Sharma, K., et al., Temperature-dependent studies on the total phenolics, flavonoids, antioxidant activities, and 
sugar content in six onion varieties. Journal of Food and Drug Analysis, 2015. 23(2): p. 243-252. 

[17] Alide, T., P. Wangila, and A. Kiprop, Effect of cooking temperature and time on total phenolic content, total 
flavonoid content and total in vitro antioxidant activity of garlic. BMC Research Notes, 2020. 13(1): p. 564. 


