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Abstract 

Indonesia has different types of plants and fruits. Fruits, 

vegetables, and tubers can contain beta-carotene and are 

antioxidants. Generally, local fruits have bright colors such as red, 

orange and yellow, such as mango, papaya, orange, persimmon, 

etc. The purpose of this study was to identify beta-carotene 

compounds found in fruit. The findings are designed to inform the 

public about the importance of beta-carotene in fruit. The samples 

measured in this study included pineapple, papaya, guava, Medan 

orange, star fruit, melon, mango, banana, and dragon. All samples 

are from traditional markets in Bekasi. The research method used 

was UV-Vis spectrophotometry. Beta-carotene measurements 

were performed at a wavelength of 450 nm. The highest content of 

beta-carotene was found in pineapple at 123.36 micrograms per 

milliliter, while the lowest was found in dragon fruit, at 2.253 

micrograms per milliliter. Pineapple flesh contains sugar, 

vitamins, minerals, and retinol, and its pale yellow color indicates 

the presence of beta-carotene. 
 

INTRODUCTION 

Indonesia has various types of plants and 

fruits. Fruits, vegetables and tubers have the 

potential to contain beta carotene and  

antioxidants. In general, local fruits have bright 

colors such as red, orange, and yellow, for 

example, mango, papaya, orange, persimmon, 

and so on. The color of these fruits is identical 

to the color of beta carotene (Dahlan, 2019). 

Beta carotene is a precursor of provitamin 

A which is very beneficial for the human body. 

Foods containing beta carotene are generally 

also bright red, yellow or orange depending on 

color degradation so that the amount of content 

is different. Beta carotene is one type of 

antioxidant that can counteract free radicals so 

as to prevent non-communicable diseases and 

neutralize toxic substances from air pollution. 

Antioxidants are also beneficial for women's 

beauty which can prevent premature aging 

(Wijayanti, 2019).  

Antioxidants based on the source can be 

divided into two, namely natural antioxidants 

and synthetic antioxidants. Natural antioxidants 

are antioxidant compounds that occur naturally 

in the body as a normal body defense 

mechanism or come from intake outside the 

body (Gumolung, 2017). One source of 

antioxidant compounds are fruits that contain 

very high beta carotene. 

Measurement of beta-carotene antioxidant 

activity to see how far the reactivity of 

antioxidants in inhibiting free radicals that exist 

in nature. The method used in testing 

antioxidant activity is the DPPH method where 

this method is very effective for calculating the 

value of beta-carotene antioxidant activity. 

When the purple DPPH solution meets with an 
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electron donor, DPPH will be reduced, causing 

the purple color to fade and be replaced by a 

yellow color that comes from the picryl group. 

(Nguyen et al, 2022). 

The content of β-carotene in different 

varieties of pineapples such as queen pineapple 

and cayenne pineapple were qualitatively and 

quantitatively determined. The results showed 

that qualitatively positive blue color results 

were obtained with antimony chloride and 

quantitative test with a spectrophotometer of 

11,72 microgram/gram on samples of queen 

pineapple and the sample of cayenne pineapple 

was 9,92 microgram/gram  (Putri, Ningrum, & 

Lindasari, 2018). According to Gumolong 

research results, 2017 shows that every 

pumpkin contains beta carotene. Pumpkin 

extract with Petroleum Ether (EPE) contained 

39.1 g/g beta-carotene and ethanol extract 

(EET) was produced 7.94 g/g. 

Based on the explanation above, it is 

necessary to do research on the content of beta 

carotene which is owned by various types of 

fruits in Indonesia. Local fruit in Indonesia is 

classified as tropical fruit and seasonal fruit, so 

it is hoped that this research can also increase 

public interest in consuming local fruit that is 

safer and contains many benefits with beta 

carotene. 

METHOD 

A. Sample preparation 

The sample used it a pineapple, papaya, 

guava, Medan orange, star fruit, melon, 

mango, banana, and dragon. Fresh fruit 

mashed with a blender, then weighed as 

much as 50 grams. The sample was placed 

in a closed Erlenmeyer which was coated 

with aluminum foil on the outside and 

protected from light. The sample was added 

50 ml of solution (hexane: acetone: ethanol 

= 2: 1: 1) v/v. The sample was shaken for 30 

minutes with a magnetic stirrer. The sample 

was filtered using a separating funnel and 

part of the solvent hexane, acetone, and 

ethanol were taken. The sample is ready to 

be used for quantitative testing. (Comert et 

al, 2020) 

B. Testing the levels of beta carotene by 

spectrophotometric method (SARI & SARI, 

2017) 

1) Preparation of beta-carotene standard 

solution 

a) Concentration 1 mg/mL 

The standard solution was prepared by 

weighing 100 mg of standard beta-

carotene dissolved in 100 ml absolute 

ethanol/chloroform p.a to obtain a 

mother liquor concentration of 1 

mg/mL.  

b) Concentration 50 g/mL 

The standard solution of beta-carotene 

1 mg/mL was pipetted as much as 500 

L then dissolved in absolute ethanol p.a 

until the volume became 10 ml. 

2) Determination of operating time 

The standard solution of beta-carotene 50 

g/mL was read for absorption at a 

wavelength of 452 nm with a different 

operating time every 10 minutes for 90 

minutes until a stable absorption time was 

obtained. 

3) Determination of maximum absorption 

wavelength 

The standard solution of beta-carotene 50 

g/mL was read for absorption at a 

wavelength of 350 - 550 nm. 

4) Standard curve determination 

Determination of the standard curve made a 

series of beta-carotene standard solutions 

from 50 g/mL to 3.0 g/mL, 6.0 g/mL, 9.0 

g/mL, 12 g/mL, 15.0 g/mL and then read on 

the operating system. maximum absorption 

time and wavelength obtained. 

5) Measurement of sample absorption 

5.0 mL of fruit residue was taken and put 

into a 10 mL volumetric flask. The solution 

was added with organic solvent (ethanol) to 

the limit mark then read the absorption. 

6) Data analysis 

Quantitative data of beta-carotene was 

carried out using spectrophotometric 

methods at the Mitra Keluarga STikes 

Laboratory. The samples used were 10 

samples and were carried out in triples. 

(Soytong, 2021) 

RESULT AND DISCUSSION 

 

The maximum absorption on the UV-VIS 

Spectrophotometer can be seen on the curve 

which has the highest peak among other 
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wavelengths. The wavelengths used in this 

study started from the range of 350–550 nm. 

This range shows the visible color of beta 

carotene, which is yellow - orange. It can be 

seen in the Figure 1. 

Based on Figure 1, describes the magnitude of 

the wavelength produced by the beta carotene 

contained in each of the samples, the maximum 

absorption wavelength obtained is 450 nm. The 

results of this wavelength are in accordance 

with previous studies (Ghosh, Chatterjee, 

Chalkroborty et al, 2019), which states that the 

absorption peak at the maximum wavelength is 

at 450 nm. The results of this wavelength are 

then used to determine the standard curve beta 

carotene with each predetermined 

concentration. 

Determination of the standard curve aims 

to determine the graph of the linear regression 

equation and determine the levels in the sample 

(Safdarian, Hashaemi, Ghiasvad, 2021). Beta 

carotene standard solution was measured using 

a UV-VIS (Genesys Thermoscientific) 

Spectrophotometer. The concentration used in 

the study was in the form of g/mL which was 

equivalent to ppb. The measurement results of 

the beta-carotene standard curve are presented 

in the table below: 

Based on the data in table 1, a linear 

regression equation is obtained which states the 

relationship between concentration  

Standard beta carotene solution with 

absorption measured at a wavelength of 450 

nm, namely y = 0.0241x – 0.0053 with r2 = 

0.9967, where y is absorption and x is 

concentration in g/ml. This can be seen from 

the graph of the standard beta carotene curve in 

the form of a straight line. 

Based on Figure 2, it can be seen that the 

results of the curve stated are included in the 

good category because the value of r2 is close to 

1 The regression equation obtained can be used 

in determining the content of a sample (Vinci et 

al, 2022). 

 

 

 

 

Figure 1. Maximum Absorption Wavelength Curve of beta-carotene 
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Table 1. Absorption of standard beta carotene solution at several concentrations 

C (μg/mL) Absorption (A) 

0 

6 

9 

12 

15 

18 

0 

0.138 

0.203 

0.277 

0.372 

0.426 

 

 

 

 

Figure 2. The Standart curve of the beta carotene concentration solution and absorption 

Table 2. Measurement results of fruit samples in Indonesia 

No Sample Type Dilution (Fp) Absorbance 

(A) 

Sample rate by 

dilution (μg/mL) 

Actual sample 

rate (μg/mL) 

1 Papaya 10 0.169 7.232 72.32 

2 Pineapple 10 0.292 12.336 123.36 

3 Banana 0 0.102 4.452 4.452 

4 Jeruk medan 15 0.103 4.494 67.41 

5 Mango 0 0.121 5.241 5.241 

6 Melon 0 0.198 8.436 8.436 

7 Guava 15 0.108 4.701 70.52 

8 Dragon fruit 0 0.049 2.253 2.253 

9 Star fruit 0 0.232 9.846 9.846 

 

 

The samples measured in this study 

consisted of pineapple, papaya, guava, Jeruk 

Medan, star fruit, melon, mango, banana and 

dragon fruit. All samples were obtained from 

traditional markets in Bekasi. Sample taken by 

random sampling. The first step is to extract 

fruit samples by cutting them into small pieces 

and then mashing them using a blender. Next, 

the sample is weighed according to the working 

procedure. The purpose of extraction is to 

separate the content of beta-carotene contained 

in the sample based on the difference in 

polarity. Then, the solution will form two 

boundary planes. The colored layer that is in the 

upper phase is taken as a sample. The solution 

that is still in a concentrated state is diluted 

according to the absorbance measurement 

conditions. Next, the solution was measured 

using a UV-VIS spectrophotometer . 

From the results Table 2 of 

measurements of fruit samples that have been 

carried out, it was found that the concentration 

of beta carotene was the highest compared to 

other types of fruit, namely pineapple. The 

order of samples from the highest concentration 

to the lowest after pineapple is: papaya > guava 

> Jeruk Medan > star fruit > melon > mango > 

banana > dragon fruit. 

Absorbance  (A) 
 

Concentration 

(μg/mL) 
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CONCLUSION 

Based on the research that has been done, 

beta-carotene measurements were performed at 

a wavelength of 450 nm. The highest content of 

beta-carotene was found in pineapple at 123.36 

micrograms per milliliter, while the lowest was 

found in dragon fruit, at 2.253 micrograms per 

milliliter.  

ACKNOWLEDGEMENT 

We thanks to the entire STIKes Mitra 

Keluarga academic community who have 

provided funds for the smooth running of this 

research. 

REFERENCES 

Aina O, Amoo S,Mughivsa L et al.2019. Effect 

of Organic and inorganic. Sources of 

nutrients on the bioactive coumpounds 

and antioxidant activity of 

tomato.Applied Ecology and 

Enviromental Research,17 (2). DOI: 
10.15666/aeer/1702_36813694 

Arumsari I,Mäkynen K,Adisakwattana S,et 

al.2020.Effects of Different Cooking 

Methods and Palm Oil Addition On The 

Bioaccesibility of Beta Carotene of 

Sweet Leaf (Sauropus androgynous). 

Journal of Nutritional 

ScienceandVitaminology.66.DOI:10.317

7/jnsv.66.S202 

Comert,Ezgi Dogan,Mogol,et 

al.2020.Relationship between colour and 

antioxidant capacity of fruits and 

vegetables.Current Research In Food 

Science,2. DOI: 

10.1016/j.crfs.2019.11.001. 

Dahlan D. 2019. Analysis of Beta Carotene 

Content Differences in Cempedak 

(Artocarpus champaden Lour) Jam using 

Traditional and Carbides Fruits Ripening 

Methods. Food Science and Technology 

Journal.2(2) . 

Erwiyani A, Ayu S,Ningtyas W et al.2022. 

Formulation and Evaluation of Pumpkin 

Fruit (Cucurbita Maxima l) emugel.Jurnal 

ILmiah Farmasi.DOI: 
10.20885/jif.specialissue2022.art9 

Ghosh S,Chatterjee J,Chalkroborty B et 

al.2019. Estimation of beta carotene from 

fruit peel wastes by high performance 

thin layer chromatography. Journal of 

Pharmacognosy and Phytochemistry 

8(1). 

Governa P, Manetti F, Miraldi E et 

al.2022.Effects of in vitro simulated 

digestion on the antioxidant activity of 

different Camelia sinensis(L) Kuntze 

leaves extracts.European Food Research 

and Technology.248(1).DOI: 
10.1007/s00217-021-03864-1 

Gumolung D.2017.Analisis Beta Karoten dari 

Ekstrak Jonjot Buah Labu Kuning ( 

Cucurbita Moschata). Fullerene Journal Of 

Chemistry (2). DOI: 10.3177/jnsv.66.S202 

ImmaculateN,EuniceA,GraceK.2020.Nutritiona

l phsyco-chemical composition of 

pumpkin pulp for value addition:Case of 

selected cultivars grown in 

Uganda,African Journal of Food 

Science.DOI: 10.5897/ajfs2020.1980 

Irnawati I, Riyanto S,Martono S et al.2022. 

Physicochemical properties and 

antioxidant activities of pumpkin seed oil 

affected by different origins and 

extraction methods. Journal of Applied 

Pharmaceutical Science.12(3).DOI: 
10.3390/beverages8020018 

Molla M M et all. 2008. Preparation And 

Packaging Of Jackfruit Chips. Int J 

Sustain Crop prod 3(6) 41-47.  

Mukprasirt, Amornrat and Kamontip 

Sajjaanantakul. 2004. Phisico-chemical 

Properties Of flafour and Starch FroGm 

Jackfruit Seeds (Artocarpus heterophyllus 

Lam) Compared Whith Modified 

Straches. International Journal of Food 

Science and Technology 39 271-276 

Nguyen N, Duoung N,Nguyen K et 

al.2022.Effect of extraction solvent on 

total phenol,flavonoid content, and 

antioxidant activity of avicennia 

officinalis.Biointerface Research in 

Applied Chemistry,12(2). DOI: 
10.33263/BRIAC122.26782690. 

Putri, U. M., Ningrum, R. S., & Lindasari, 

W. (2018). Beta Carotene Analysis in 

Queen and Cayenne Pineapple 

(Ananas Comosus (L.) Merr) Using 

Spectophotometry. Proceedings of the 



Elfira Maya Sari & Afrinia Eka Sari  Chemical Analyze of… 

Sainstek: Jurnal Sains dan Teknologi     6 
Vol 14 No 1, June 2022 ISSN: 2085-8019 (p), ISSN: 2580-278x (e)  

National science seminar, 1st of 

Technology and Analysis (pp. 212-

218). Kediri: Bhakti Wiyata Institute 

of Health Sciences. 
Safdarian M, Hashaemi P,Ghiasvad A.2021. A 

fast and simple method for determination 

of B carotene in commercial fruit juice 

by cloud point extraction-cold coloumn 

trapping combined with UV Vis 

Spectrophotomethry.Food 

Chemistry,343.DOI: 
10.1016/j.foodchem.2020.128481 

Soytong M,Gueverra P,Mateo J et al.2021. 

Evaluation of tomatoes fruits flesh 

colour, beta carotene and lycopene 

content.International Journal Of 

Agricultural Technology,17(2). 

Sulleman A, Abdelgadir H,Alshammar N et 

al.2022. Chemical Composition, 

Antioxidant and Antimicrobial Properties 

of Vangueria Madagascariensis J.F 

Gmelin (Kirkir) Fruit.Indian Journal of 

Pharmaceutical Education and 

Research.56(1). DOI: 
10.5530/ijper.56.1s.40 

Vinci G, D ascenzo F, Maddaloni L et 

al.2022.The Influence of Green and Black 

Tea Infusion Parameters on Total 

Polyphenol Content and Antioxidant 

Activity by ABTS and DPPH 

Assays.Beverages, 8(2).DOI: 
10.3390/beverages8020018. 

Wijayanti D, Ardigurnita F.2019. Potential of 

Parijoto (Medinilla Speciosa) Fruits and 

Leaves in Male Fertility. Animal 

Production.20(2). DOI: 
10.20884/1.jap.2018.20.2.685

 

 

 


