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Abstract: Antioxidants are known to be present in beetroot tubers. Antioxidant activity found in plants comes from the amount of phenolic 

chemicals present, including phenolic acids and polyphenols. To identify the existence of phenolic compounds in plants, the first step that 

needs to be done is extraction. Extraction is one of the factors that affect the content of bioactive compounds in the extract, because it can 

directly affect the process of taking phytochemical compounds from plants. The use of solvents during extraction must be in accordance 

with their polarity. This study's goal is to determine the impact of using 70% ethanol and 70% methanol solvents on beet tuber extracts' 

overall phenol content. The method used was using Folin-Ciocalteu reagent and measured by UV-Vis spectrophotometry. The outcomes of 

the study revealed that the overall amount of phenol content with 70% ethanol solvent had higher results compared to 70% methanol solvent. 

Since the results of the ANOVA test differ just slightly, P≥0.05 indicates that there is no significant difference. 
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I. INTRODUCTION 

For traditional medicinal uses, some people still use 

plants, particularly in rural areas where species variety is great. 

Traditional plant-based medicine's affordability, accessibility, 

and lack of adverse effects as compared to contemporary 

pharmaceutical therapies are some of its primary benefits. One 

plant that has many medicinal properties is the beetroot [1] 

Beet tubers serve as a source of antioxidants. 

Antioxidant compounds have a role in fighting or neutralizing 

free radicals, thus reducing the risk of degenerative diseases 

such as cardiovascular disorders and cancer [2] In general, 

antioxidant activity found in plants comes from the information 

contained in phenolic compounds, both in the form of 

polyphenols and phenolic acids. Previous research shows that 

phenolic compounds have the ability to increase the immune 

system against free radicals through antioxidant activity [3]. To 

identify Phenolic compounds' presence in plants, the first step 

that needs to be done is the extraction process. 

Since extraction has a direct impact on the process of 

obtaining phytochemical substances derived from plants, it is 

one of the elements that affects the amount of bioactive 

components in extracts. The extraction process is the separation 

of mixed materials using a suitable solvent. The choice of 

solvent for extracting compounds must be based on the level of 

polarity. The level of polarity of a solvent is determined by its 

dielectric constant, the higher the dielectric constant value, the 

more polar the solvent [4] 

According to research conducted by [5], methanol 

solvent is more effective in extracting phenol from gadung 

tubers because it has a higher phenol content compared to 

extracts using water and ethanol solvents. From these findings, 

it can be concluded that the type of solvent used can affect the 

extraction process and the collection of chemical compounds 

contained in plants. The author has an interest in examining the 

effect of using 70% ethanol and 70% methanol solvents on the 

total phenol content in beet root extracts. 

 

II.  RESEARCH METHODS 

Equipment and Materials: The instruments utilized are test 

Tubes (Iwaki®), stirring rod (Pyrex®), glass funnel 

(Pyrex®), beaker glass (Pyrex®), volumetric flask (Pyrex®), 

measuring flask (Iwaki®), erlenmeyer flask (Pyrex®), 1 liter 

reagent bottle, porcelain cup, dropper (OneMed®), 

micropipette (Eppendorf Research®), analytical balance scales 

(OHAUS®), oven (Memmert©), rotary evaporator (IKA® 

RV10 Digital), UV-Vis spectrophotometry (Thermo 

Scientific©), shaker (DLAB SK-L330-Pro), blender 

(Panasonic©), moisture analyzer (AND® MX-50), spatula, 100 

mesh sieve, aluminum foil (Klin Pak®),  filter paper (Whatman 

paper number 1.), plastic wrap (Klin Pak®), and label paper. 

The materials used are beet tubers, 70% ethanol, 70% methanol, 

gallic acid, Folin-Ciocalteu and Na2CO3. 

Methods 

Sample Preparation 

The beet tubers used were obtained from Singosari, 

Malang Regency. The skin of the beetroot tubers was peeled 

off and the flesh was taken. The flesh of the beetroot tubers was 

then dried in the sun, after which it was baked for nine hours at 

50˚C. After the oven process, the dried beetroot flesh was 

pulverized using a blender until it reached a smooth texture and 

then filtered with a sieve until a simplisia powder was obtained. 

Water Content Testing 
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Measurement of simplisia water content is carried out 

by weighing 1 g of sample. The sample is then analyzed using 

a moisture analyzer for 10 minutes. It is recommended that 

simplisia's moisture content ought to be less than 10% [6] 

Extract Preparation 

Put 100 g of beet simplisia into glass jars 1 and 2. Add 

1 L of 70% ethanol solvent to glass jar 1 and 1 L of 70% 

methanol solvent to glass jar 2. Next, cover the glass jar tightly 

with aluminium foil and shaker for 2 hours at 130 rpm for 3x24 

hours. Store the glass jar in a closed place protected from 

sunlight. To obtain a thick beet extract, filter the beet sample 

and use a rotary evaporator to extract the filtrate for 2 hours at 

55-65˚C. 

Calculation of Extraction Yield: 

The bit extraction result is calculated by the formula. 

%𝑌𝑖𝑒𝑙𝑑 =  
𝐸𝑥𝑡𝑟𝑎𝑐𝑡 𝑜𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔𝑟𝑎𝑚)

𝑆𝑖𝑚𝑝𝑙𝑖𝑠𝑖𝑎 𝑜𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔𝑟𝑎𝑚) 
 X 100 

Determination of Total Phenol Content: 

1. Preparation of Gallic Acid Master Solution 

Ten milligrams of gallic acid were dissolved in 

absolute ethanol to make a stock solution with a 1000 ppm 

concentration. 

2. Finding the Maximum Wavelength 

A volumetric flask was filled with 0.1 mL of 

gallic acid mother solution at a concentration of 100 ppm. 

One milliliter of Folin-Ciocalteu reagent was then added. 

One milliliter of Na2CO3 was added to the solution after 

it had been Five minutes were spent incubating. Following 

a vortex to homogenize the mixture, it was left to stand at 

room temperature in a dark place for 90 minutes. 

Measurements of absorbance were made between 600 and 

850 nm in wavelength. 

3. Making a Standard Curve for Gallic Acid 

By diluting a 1000 ppm gallic acid mother 

solution, gallic acid Standard solutions containing 20, 40, 

60, 80, and 100 parts per million were created. One 

milliliter of Folin-Ciocalteu reagent was then added, and 

after five minutes of incubation, one milliliter of Na2CO3 

was added, and everything was vortexed until it was 

homogenous. Using UV-Vis spectrophotometry, it was 

possible to identify the absorbance at a predefined 

wavelength after For ninety minutes, the mixture was 

incubated in a dark environment. A calibration curve 

illustrating the correlation between absorbance and gallic 

acid content was then created. 

4. Determining the extract of solution   

To create a mother solution with a 1000 ppm 

concentration, 10 mg of beet tuber extract was weighed, 

diluted in 10 mL of 70% ethanol and 70% methanol 

solvents, and then placed in a volumetric flask. 0.1 mL of 

the 1000 ppm mother liquor was extracted, followed by 

the addition of 1 mL of Folin-Ciocalteu reagent and a 5-

minute incubation period. Next, 1 mL of Na2CO3 was 

added. After homogenizing the solution using a vortex, it 

was incubated for ninety minutes in a dark room. Using 

UV-Vis spectrophotometry, three measurements of the 

extract solution's absorbance at the maximum wavelength 

were made. 

Data Analysis  

Total phenolics were analyzed quantitatively with y 

values entered into the gallic acid standard curve equation, 

where x is the milligram equivalent of gallic acid per gram of 

extract (GAE). Data analysis was performed using ANOVA to 

determine if there were significant differences between the 

different solvents.  
 

III.    RESULT AND DISCUSSION 

Water Content 

The results of the water content test showed a value of 

9.09% which met the standard quality of simplisia. 

Beetroot Extract Yield 

Calculation of yield results is carried out to determine 

the ratio between the weight of raw materials and the extract 

material produced can be seen in Table 1. 

 

Table 1. Yield results of beet root extract 

Solvents 

(%) 

Simplisia 

Weight 

(g) 

Extract Weight 

(g) 

Yield 

(%) 

Ethanol 

70 

100  21,042  21,042 

Methanol 

70 

100  47,391  47,391 

 

Total Phenol Content 

The calibration curve for gallic acid with 

concentration changes of 20, 40, 60, 80, and 100 ppm is shown 

in Figure 1. 

 
Figure 1. Adjustment the Curve of Gallic Acid 

 

The findings of three repeats of a UV-Vis 

spectrophotometric measurement of the total phenol content of 

70% ethanol and 70% methanol extracts of beetroot tubers at a 

concentration of 1000 ppm are displayed in Table 2. 

 

Table 2. Measurement results of total phenol content of 70% 

ethanol and 70% methanol extracts of beet tubers 

Solvent Absorbance Avera

ge 

KTF 

(mgGA

E/gram) 
U1 U2 U3 

Ethanol 

70% 

0,206 0,188 -0,043 0,117 8,83 

Methan

ol 70% 

0,178 -0,05 0,21 0,113 7,89 

 

y = 0.0097x + 0.0762
R² = 0.9927
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Figure 2 uses the ANOVA test to analyze data and 

displays the graph of the differences in total phenolics of beet 

tubers between 70% ethanol and 70% methanol solvents. 

 
Figure 2. Graph of Solvent Type Differences in Total 

Phenolics 

 

The study's findings indicate that beetroot simplisia 

has a moisture content of 9.09%, which is within the acceptable 

range for simplisia. Based on the Indonesian Ministry of Health 

(2017), the standard standard for simplisia is a water content of 

no more than 10%. Finding the lowest threshold for water 

content in simplisia is the aim of the water content test. The 

more water there is in a material, the easier it is for the material 

to become a medium for the growth of fungi and molds that can 

reduce the biological activity of simplisia during storage [7] 

The maceration method was employed for the 

extraction process in this investigation. One benefit of the 

maceration extraction method is its simplicity and lack of 

heating requirements. It is possible to use this method on non-

heat-resistant materials [8]. After soaking the beetroot, a liquid 

extract is produced, which is then concentrated by employing a 

rotary evaporator to evaporate each solvent. The process of 

evaporation can yield a viscous extract. According to Table 1, 

the yields for methanol extraction of beet fruits were 47.391% 

and ethanol extraction of beet tubers were 21.042%. The 

minimum yield limit for raw materials is set at >10%, so 70% 

ethanol and 70% methanol extracts of beet tubers can be 

considered to meet these criteria. In this case, yield and the 

number of active compounds in the raw material are 

significantly correlated; as yield rises, so does the amount of 

active compounds in the sample [9]. Different types of solvents 

can affect the amount of extract produced. Methanol solvents 

produce higher yields than ethanol solvents. This shows that the 

compounds in the beet extract are more compatible with 

methanol, because the compound extraction process is highly 

dependent on the level of polarity compatibility between the 

extracted compounds and the solvent used.  

Total phenol testing in beetroot extract was carried out 

to measure the amount of phenol in it using the Folin-Ciocalteu 

method and gallic acid as a comparison. Gallic acid absorbance 

was tested with concentration variations of 20, 40, 60, 80, and 

100 ppm in order to assess the calibration curve's linearity. 

After measuring the absorbance at each concentration, a linear 

regression equation was created, which would be utilized to 

ascertain the beetroot's overall phenol content. The results of 

the gallic acid calibration curve can be seen in Figure 1. The R2 

value obtained a result of 0.9927. If the linearity or R value is 

close to one or equal to one, the equation is getting better and 

positively correlated or linear (Winata et al., 2023). 

In Table 2. The outcomes indicate revealed the 70% 

methanol extract of beet tubers had a total phenol concentration 

of 7.89 GAE/g, and The ethanol extract of beet tubers has a total 

phenol concentration of 8.83 mg GAE/g. The findings 

demonstrated that phenol chemicals may be extracted from beet 

tubers more successfully using a 70% ethanol solvent. The 

solubility level of ethanol solvent shows compatibility with 

phenol compounds contained in beetroot tubers, resulting in 

extracts with high phenol content. This result is consistent with 

previous studies [11]It claims that the amount of polyphenols 

in cocoa bean extract indicates how well the polarity level with 

ethanol solvents works. Ethanol is therefore a more effective 

solvent than methanol or acetone for the extraction of 

polyphenolic chemicals. 

Figure 2. Shows the graph of the difference between 

the types of solvents 70% ethanol and 70% methanol using data 

analysis with ANOVA test. P ≥ 0.05, the result of the ANOVA 

test, indicates that the total phenol content of beet tubers is not 

significantly affected by the use of 70% ethanol and 70% 

methanol solvents. Although ethanol solvent is slightly 

superior compared to methanol solvent, the difference is not too 

significant because the results are almost identical. It can be 

seen that both ethanol and methanol solvents are equally 

effective in dissolving phenol, based on the absorbance values 

obtained. This is consistent with studies carried out by 

[12]which claims that there is no discernible effect of the 

solvent type's interaction with vegetables (P≥0.05) on the 

amount of phenol produced. In addition, [13]mentioned that the 

difference in value between ethanol and methanol is not 

significant, this is due to the similar nature of both as universal 

polar solvents. 

The use of solvents with different polarity levels also 

affects the number and type of compounds that can be 

extracted[14]. The choice of solvent type must consider various 

factors such as selectivity, efficiency in extracting target 

compounds, toxicity level, ease of evaporation, and economic 

aspects such as solvent prices [13]. Due to its capacity to break 

down cell walls, ethanol can dissolve phenolic compounds, 

allowing bioactive substances to be released from plant cells 

more readily. The hydroxyl group in ethanol can also interact 

with the hydrogen groups in phenolic compounds, increasing 

the solubility of phenolic compounds in solvents [15].  

 
IV. CONCLUSION 

It is possible to draw the conclusion from the research 

that the test of total phenol content of beetroot extract with 70% 

ethanol and 70% methanol solvents has no significant 

difference between the two solvents because it has almost 

identical results. 

 

 

REFERENCES 

[1] T. A. Putra, K. A. Safitri, And A. Irawan, “Quimica: 

Jurnal Kimia Sains Dan Terapan Ekstraksi Zat Warna 

Alami Dan Identifikasi Metabolit Sekunder Ekstrak 

Etanolik Umbi Bit (Beta Vulgaris L.),” Jurnal Kimia 

http://u.lipi.go.id/1506003984
http://u.lipi.go.id/1506003019


JHSS (Journal of Humanities and Social Studies)  Volume 10, Number 01, Page 247-250 

https://jhss-lppmunpak.id e-ISSN: 2598-120X; p-ISSN: 2598-117X  

  

 

 

- 250 - 

Sains Dan Terapan, Vol. 5, P. 5, Apr. 2023, [Online]. 

Available: Https://Ejurnalunsam.Id/Index.Php/Jq 

[2] R. Pratiwi, Yusran, Islawati, And Artati, “Analisis Kadar 

Antioksidan Pada Ekstrak Daun Binahong Hijau 

Anredera Cordifolia (Ten.) Steenis,” Bioma : Jurnal 

Biologi Makassar, Vol. 8, Pp. 66–74, Dec. 2023, [Online]. 

Available: Https://Journal.Unhas.Ac.Id/Index.Php/Bioma 

[3] Lestari. Et Al., “Penentuan Kadar Fenolik Dan Flavonoid 

Total Pada Buah Kelapa Sawit (Elais Guineensis Jacq) 

Dengan Metode Spektrofotometri Uv-Vis,” Lantanida 

Journal, Vol. 2, Pp. 158–167, Dec. 2023. 

[4] M. , Verdiana, R. , Widarta, And M. Permana, “Pengaruh 

Jenis Pelarut Pada Ekstraksi Menggunakan Gelombang 

Ultrasonik Terhadap Aktivitas Antioksidan Ekstrak Kulit 

Buah Lemon (Citrus Limon (Linn.) Burm F.),” Jurnal 

Ilmu Dan Teknologi Pangan, Vol. 7, Pp. 213–1, Dec. 

2018. 

[5] S. Susanti, R. S. Sundari, L. R. Rizkuloh, And R. 

Mardianingrum, “Pengaruh Perbedaan Pelarut Terhadap 

Kadar Fenol Total Dan Aktivitas Antioksidan Ekstrak 

Gadung (Dioscorea Hispida Dennst.),” Biopropal Industri, 

Vol. 12, No. 1, P. 43, Jun. 2021, Doi: 

10.36974/Jbi.V12i1.6482. 

[6] M. Dharma, K. A. Nocianitri, And N. Luh Ari Yusasrini, 

“Pengaruh Metode Pengeringan Simplisia Terhadap 

Kapasitas Antioksidan Wedang Uwuh Effect Of Simplisia 

Drying Method To The Antioxidant Capacity Of Wedang 

Uwuh,” Vol. 9, No. 1, Pp. 88–95, Mar. 2020. 

[7] N. , Azizah, G. Samodra, And A. Silvia Fitriana, 

“Pemeriksaan Kadar Air Dan Skrining Fitokimia 

Simplisia Dan Ekstrak Etil Asetat Batang Kecombrang 

(Etlingera Elatior (Jack).R.M.Sm.),” Seminar Nasional 

Penelitian Dan Pengabdian Kepada Masyarakat 

(Snppkm), Pp. 503–507, Oct. 2022. 

[8] A. S. Maria Ulfa, E. Emelda, M. A. Munir, And N. 

Sulistyani, “Pengaruh Metode Ekstraksi Maserasi Dan 

Sokletasi Terhadap Standardisasi Parameter Spesifik Dan 

Non Spesifik Ekstrak Etanol Biji Pepaya (Carica Papaya 

L.),” Jurnal Insan Farmasi Indonesia, Vol. 6, No. 1, Pp. 

1–12, May 2023, Doi: 10.36387/Jifi.V6i1.1387. 

[9] N. Ramdhini, “Standardisasi Mutu Simplisia Dan Ekstrak 

Etanol Bunga Telang (Clitoria Ternatea L.),” Jurnal 

Kesehatan : Jurnal Ilmiah Multi Sciences, Vol. 13, Pp. 

32–38, Jun. 2023. 

[10] H. Winata Et Al., “Penetapan Kadar Flavonoid Total 

Ekstrak Etanol Buah Asam Kandis (Garcinia 

Xanthochymus) Dengan Metode Spektrofotometri Uv-

Vis Dan Lcms,” Journal Of Pharmaceutical And Sciences, 

Vol. 6, Pp. 935–950, Sep. 2023, [Online]. Available: 

Https://Www.Journal-Jps.Com 

[11] G. Putra And P. Wrasiati, “Pengaruh Jenis Pelarut Dan 

Waktu Maserasi Terhadap Ekstrak Kulit Biji Kakao 

(Theobroma Cacao L.) Sebagai Sumber Antioksidan,” 

Jurnal Rekayasa Dan Manajemen Agroindustri, Vol. 8, 

Pp. 150–159, Mar. 2020. 

[12] M. Novita, M. I. Sulaiman, And S. Yura, “Pengaruh Jenis 

Pelarut Terhadap Aktivitas Antioksidan Dan Kandungan 

Fenol Beberapa Jenis Bayam Dan Sayuran Lain (Effect 

Of Solvent Extraction On Antioxidant Activity And 

Phenolic Content Of Variety Of Amaranth And Other 

Vegetables),” Nov. 2016. [Online]. Available: 

Www.Jim.Unsyiah.Ac.Id/Jfp 

[13] D. , Lestari, N. , Mahmudati, Sukarsono., Nurwidodo., 

And Husamah., “Aktivitas Antioksidan Ekstrak Fenol 

Daun Gayam (Inocarpus Fagiferus Fosb),” Biosfera, Vol. 

35, No. 1, P. 37, Jan. 2018, Doi: 

10.20884/1.Mib.2018.35.1.596. 

[14] I. Wiranata, M. Malida, And V. Sasadara, “Pengaruh 

Pelarut Dan Metode Ekstraksi Terhadap Kandungan 

Metabolit Sekunder Dan Nilai Ic50 Ekstrak Umbi Bit 

(Beta Vulgaris L.) Effect Of Solvent And Extraction 

Method On Secondary Metabolites And Ic50 Of Beetroot 

Extract (Beta Vulgaris L.),” 2022. [Online]. Available: 

Https://Usadha.Unmas.Ac.Id 

[15] I. S. M. Purbowati, A. Maksum, And G. Wijonarko, 

“Pengaruh Variasi Konsentrasi Pelarut, Waktu, Dan Suhu 

Destilasi Terhadap Total Fenol Ekstrak Daun Sereh 

Wangi (Cymbopogon Winterianus Jowwit),” Agrointek : 

Jurnal Teknologi Industri Pertanian, Vol. 17, No. 3, Pp. 

502–507, Jul. 2023, Doi: 

10.21107/Agrointek.V17i3.15204. 
 

http://u.lipi.go.id/1506003984
http://u.lipi.go.id/1506003019

