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Abstract 

Beta-carotene is converted in the body to vitamin A, a powerful antioxidant that plays an essential role in maintaining 
healthy eyes, skin, and neurological function. Beta-carotene and other carotenoids have antioxidant activities and are 
valued for their ability to prevent chronic disease. β-carotene is found in yellow, orange, red, and green fruits. The 
purpose of this study was to determine the β-carotene in Jongi.  Jongi (Dillenia Serrata Thunb.) is an endemic fruit of 
Sulawesi which contains β-carotene. The samples used in this study were raw jongi and ripe jongi extracted with n-
hexane: acetone (1:4). To the samples were analyzed quantitatively using UV-Vis spectrophotometry at a wavelength of 
450.00 nm. The results showed that the β-carotene in raw jongi was 0.3554 mg/100 g and the β- carotene in ripe jongi 
was 1.1841 mg/100 g. Ripe jongi consist of more β-carotene than the raw jongi, hence better as a source of Vitamin A.  
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1. Introduction

β-carotene is a substance found in various food ingredients, especially vegetables and fruits. This substance will be 
converted into vitamin A in the body. Because it will be converted into vitamin A, many people refer to this substance 
as vitamin A. In other words, β-carotene is a form of vitamin A that has not been active, but when it is in the body, the 
body will naturally change it. This vitamin A will help all body functions to be optimal, from its function as an antioxidant 
to nutrition for the eyes [1]. β-carotene is a compound with vitamin A activity found in plants that are included in the 
carotenoid group. This carotenoid compound is a fat-soluble pigment [2]. In foods consumed, the most natural 
carotenoids found are β-carotene, α-carotene, γ-carotene, lycopene, lutein, β-kryptoxanthin, zeaxanthin, and 
astaxanthin [3].  

In the body, β-carotene has many other benefits: vision, cell differentiation, immunity, growth and development, 
reproduction, cancer prevention, heart disease, and many more functions of β-carotene [4]. β-carotenes a provitamin A 
with many benefits and is easy to obtain because β-carotenes found in many green, yellow, orange, and red fruits and 
vegetables [5]. This is also proven in research that has been done on red, yellow, and green peppers so that the highest 
β-carotene levels are found in red peppers, the second-highest β-carotene content is in yellow peppers, and β-carotene 
is the least in green peppers [6]. 

Several factors can influence the levels of vitamin C and β-carotene: a) The condition of the fruit, where the fresher the 
fruit, the more vitamin C and β-carotene levels in the fruit, b) Extraction time, the longer the sample is extracted, the 
lesser the content will be, c) The storage period, the longer the fruit is stored, the less the content in the fruit will be, d) 
The temperature, the higher the room temperature where the fruit is stored, the levels in the fruit are getting lower [7]. 
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The recommended daily intake of vitamin A is 900 mcg for men, 700 mcg for women, and 300 - 600 mcg for children 
[8]. Daily vitamin A needs can be obtained from fruits such as mango, papaya, grapefruit, apricots, cantaloupe, 
watermelon, guava, etc. All of these fruits have been well done by the community. But many local fruits can only be 
found in certain areas which are also a source of vitamin A because they contain β-carotene, one of which is jongi. 

Jongi plant (Dillenia Serrata Thunb.) is one of Sulawesi's endemic plants which is located in the Wallacean biographical 
sub-region, which is a transitional area between the Asian Continent and Australia, where one of them is in the Morowali 
regency, west Bungku Barat, Topogaro village [9]. Its sour taste makes jongi less attractive to the community. In 
contrast, in Topogaro village itself, this fruit is quite abundant. The fruit is wasted because it is not processed by the 
local community, even though this fruit can be processed into several food products such as sweet and candy [10]. 

The jongi plant has several benefits. Like other plants, this plant can be used to treat thrush, vomiting of blood, fever, 
and wound medicine. This plant contains several compounds, namely β-carotene, vitamin C, and citric acid, where one 
of the functions of β-carotene is as an antioxidant which can prevent the entry of free radicals into the body, vitamin C 
functions to maintain endurance and citric acid functions to accelerate the application of nutrition [11].  

There are three physiological stages in the life cycle of the fruit, namely growth, ripening, and senescent [12]. The 
growth process involves cell division and is followed by cell enlargement, which is responsible for the maximum size of 
the cell. Ripening is a dramatic event in the life of fruit because it changes plant organs from physiologically ripe to 
edible fruit and is related to texture, taste, and aroma. Ripening is a particular term for the fruit which is an early stage 
towards aging. Senescent can be interpreted as a period towards aging and ultimately results in the death of the tissue 
[13]. 

Research related to jongi has been carried out, such as research on vitamin C and calcium levels and antioxidant activity 
tests based on their maturity level [14]. The study found that the highest levels of vitamin C were in ripe jongi and the 
highest levels of calcium were in the matured through. However, there has been no research related to β-carotene levels 
in this fruit. Therefore, based on the above background, the study analyzed the β-carotene levels in jongi (Dillenia 
Serrata Thunb.) based on the level of fruit maturity using the UV-Vis spectrophotometric method. There have also been 
many studies on the analysis of β-carotene levels using this method, such as the analysis of carbohydrate, vitamin C, β- 
levels carotene, and iron in cherries using UV-Vis spectrophotometry [15]. The UV-Vis spectrophotometry was also uses 
when carried out on the analysis of β-carotene levels of plantain (Musa paradisiacal L.) and kepok banana (Musa 
paradisiaca forma typica) [16].  

2. Material and Methods 

2.1. Research Methods  

The tools used in this study were UV-Vis spectrophotometry (Cecil), digital balance, centrifuge, blender, stirring rod, 
test tube, funnel, separating funnel, beaker, measuring cup, saucer, Erlenmeyer, measuring flask, dropper spatula, and 
petri dish. The materials used in this study were jongi fruit, acetone (Merck), distilled water, n-hexane solvent (Merck), 
pure β-carotene solid (Sigma), sodium chloride (NaCl) (Merck), anhydrous sodium sulfate (Na2SO4) (Merck), 
butylhydroxytoluene (BHT) and filter paper.  

There are three stages of work procedures in this study, namely: 

2.1.1. Sample Preparation 

Wash the jongi fruit thoroughly with water, then cut the sample, remove the seeds, and smooth the jongi using a blender 
and repeating the same treatment by replacing the sample using a sample of ripe jongi. 

2.1.2. Extraction Stage 

Weigh 0.019 g of butyl hydroxytoluene, then added to 100 mL of n-hexane and acetone with a ratio of 1:4 into the weigh 
butylhydroxytoluene. Next, weigh 50 g of mashed jongi pulp and put it in the n-hexane solvent: acetone containing the 
previously prepared butyl hydroxytoluene.  
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2.1.3. Quantitative Analysis 

Preparation of the Mother Liquor 50 ppm β-carotene. Weighing pure β-carotene solid as much as 0.00125 g, then 
dissolving it with 15 mL of n-hexane into a 25 mL volumetric flask, sufficient the volume reaches 25 mL, so that a 
solution with a concentration of 50 ppm obtained. 

Extracting the sample using a centrifuge, separating the filtrate and residue after the extraction process at the centrifuge 
stops, then the residue is washed using the same solvent and extracted again, the extraction process is carried out three 
times. Next, mix the filtrate produced from the extraction process with 250 mL acetone into a separating funnel, add 
250 mL of distilled water slowly to the separating funnel wall and add 2 mL of saturated NaCl. Performed shaking for ± 
30 minutes, allowed to stand the sample until two phases were formed, namely the n-hexane phase and the water phase. 
Remove the water phase from the separating funnel slowly. Then add 200 mL of distilled water and shake for ±30 
minutes, repeat the same treatment up to 3 times. Next, remove the n-hexane phase from the separating funnel by 
filtering it using filter paper whose surface contains sufficient anhydrous sodium sulfate. Putting the filtrate obtained 
into a 25 mL volumetric flask, then add it with n-hexane until it reaches the limit mark. Repeating all the same treatments 
by replacing raw jongi fruit samples using ripe jongi, the next step is to measure the absorbance of each sample at a 
wavelength of 450 nm. 

2.2. Calibration Curve Determination 

Making a standard solution of β-carotene with a concentration of 1 ppm, 2 ppm, 3 ppm, 4ppm, and 5 ppm by adding 0.2 
mL, 0.4 mL, 0.6 mL, 0.8 mL, and 1 mL of the 50 ppm mother liquor that has been made into each measuring cup, then 
increase the volume with n-hexane solvent to 10 mL-measuring the absorbance of the standard solution that has been 
made using UV-Vis spectrophotometry at a wavelength of 450 nm. In measuring, the sample blank solution used was n-
hexane solvent. The β-carotene content in the sample was determined based on a linear regression equation. Analysis 
of β-carotene levels is determined based on the linear regression equation. 

                                                                                    𝑦 = 𝑎 + 𝑏𝑥       

                                   Where, y is the absorption and x is the concentration.  

3. Results and discussion 

Based on the research that has been done regarding the analysis of β-carotene levels in raw jongi and ripe jongi using 
UV-Visible spectrophotometric analysis, the following results were obtained. 

Table 1 Data results β-carotene level analysis of raw jongi  

Raw jongi Until (mg/100 g) Average rate(mg/100 g) 

Raw jongi  

0.3564 

0.3554 0.3542 

0.3556 

 

β-carotene levels in the first analysis of raw jongi fruit were 0.3564 mg/100 g, β-carotene levels in the second analysis 
were 0.3542 mg/100gm. The levels in the third analysis were 0.3556 mg/100g, so that the average β-carotene content 
in raw jongi was obtained as much as 0.3554 mg/100 g. 

Table 2 Data results β-carotene level analysis of mature jongi 

Sample Until (mg/100 g) Average rate (mg/100 g) 

Mature jongi 

1.1870 

1.1841 1.1812 

1.1842 
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β-carotene levels in the analysis of the first ripe jongi fruit were 1.1870 mg/100 g, the β-carotene levels in the second 
analysis were 1.1812, and the levels in the third analysis were 1.1842 so that the average β-carotene content in ripe 
jongi was obtained as much as 1.1841 mg/100 g. 

This study used a sample of jongi fruit (Dillenia Serrata Thunb.) As the object of research to analyze β-carotene levels, 
while the parts to be studied were raw and ripe jongi flesh. Raw and ripe jongi fruit can be distinguished based on their 
respective characteristics, where the raw jongi meat is white and covered by petal leaves. In contrast, in ripe jongi the 
flesh is dark yellow or yellow towards orange and the petals are open or blooming. So that the meat is visible, this study 
used UV-Vis spectrophotometry to analyze β-carotene levels quantitatively. 

UV-Vis spectrophotometry is used in analyzing β-carotene levels in jongi. A study regarding β-carotene level used UV-
Vis spectrophotometer to analyze β-carotene levels in their research, such free radical scavenging activity against DPPH 
(1,1-diphenyl 2-pikrilhidrazil) cantaloupe fruit extract (Cucumis melo var. cantalupensis L.) [17]. The UV-Vis 
spectrophotometry tool has a high degree of accuracy in analyzing a sample where this tool is a method for testing the 
amount of light absorbed in each wavelength in the ultraviolet area, which works by forwarding the light transmitted 
by blank and sample detectors [18]. 

The results showed that β-carotene levels were average contained in raw jongi as much as 0.3554 mg/100 g, and the 
moderate β-carotene content contained in ripe jongi as much as 1.1841 mg/100 g. It is known that the β-carotene 
content in ripe jongi fruit is more than the β-carotene content in raw jongi fruit. The mechanism of β-carotene formation 
begins with the condensation of two geranylgeranyl diphosphate (GGPP) molecules to form phytoene. The phytoene 
formed desaturates to produce ζ-carotene, after which ζ-carotene desaturates to lycopene [19]. After lycopene is 
formed, there is the formation of carotenoid compounds, namely β-carotene by way of lycopene β-cyclase (βLCY) 
inserting a β-ionone ring to one end of lycopene to produce β-carotene with groups of each cyclic end forming β, β 
branches [20]. 

 

Figure 1 The mechanism of β-carotene formation in plant [19] 

Based on the above mechanism, differences in β-carotene levels in raw and ripe jongi are caused by a large amount of 
lycopene in the jongi. The lycopene content in raw jongi is more petite than ripe jongi, so that the β-carotene produced 
in raw jongi is less than the β-carotene content made in ripe jongi. The amount of β-carotene content can also be affected 
by the process of the harvesting process. [21]. β-carotene is a yellow to the orange pigment in the fruit. The ripe jongi is 
dark yellow, while the raw jongi is yellowish-white. It can be seen that the ripe jongi is closer to the β-carotene color, 
which is said to be the darker the fruit and vegetable color leads to a reddish yellow color, the more β-carotene content—
ripe jongi changes color from yellowish-white to dark yellow due to the ripening process. There is a synthesis of 
carotenoid pigments that have existed before but have not been seen in the ripening process. When fruiting is ripe 
carotenoid pigments that make the fruit look yellow, this pigment is called xanthophyll [22]. 

The β-carotene levels in jongi are different from the β-carotene levels in carrots and also bitter melon. In carrots, the β-
carotene levels are higher than the β-carotene levels in jongi. The β-carotene levels in bitter melon are lower than the 
levels of β-carotene in jongi. The darker the color (orange, yellow, green) in the fruit or vegetable, the higher the β-
carotene content. [23]. Carrots have a thick orange color, jongi has a bright yellow color and bitter melon has a green 
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color that is not too dark. For other research, namely the analysis of β-carotene levels in pumpkins, the study analyzed 
the β-carotene levels in yellow pumpkins with different levels of maturity. Based on the results of his research, it was 
found that β-carotene levels in raw pumpkins were 1,742 µg/g, in the half-ripe pumpkin was 3,745 µg/g and in the ripe 
yellow pumpkin was 3,915 µg/g [24]. Compared with the β-carotene content in jongi, the β-carotene content in raw 
jongi is greater than the β-carotene content in yellow pumpkin. 

Jongi contains β-carotene, which is relatively high. β-carotene is a provitamin A, which plays a role in the formation of 
vitamin A where one of the functions of vitamin A is to neutralize free radicals that enter the body so that the public can 
consume this fruit. β-carotene is also helpful to prevent cancer, various cardiovascular diseases, and cataracts [25]. The 
intake of dietary supplements enriched with natural β-carotene containing cis and trans stereoisomers can also control 
multiple disorders, including atherosclerosis, diabetes, psoriasis, and ophthalmological diseases [26]. 

Beta carotene may be a vitamin A forerunner (retinol) and the foremost vital of the provitamins A. It is cleaved to create 
two atoms of retinal, one of which is assist metabolized to make retinol and retinoic corrosive. There are three isomers 
of carotene, alpha, beta, and gamma, with the beta isomer being the most dynamic. Retinoids influence quality 
expression through atomic receptors (different retinoic corrosive receptors and retinoid X receptors) [27]. Based on 
their chemical structure, carotenoids can be classified as carotenes and xanthophylls. Carotenes (like β-carotene, α-
carotene, and β-kryptoxanthin) are non-oxygenated carotenoids that will be straight or have cyclic hydrocarbons at one 
or both closes of the particle. Moreover, a few of the carotenoids serve as antecedents of vitamin A, in this way 
permitting their classification in provitamin A and non-provitamin A carotenoids. Provitamin A carotenoids surrender 
vitamin A and its metabolites (retinoids) upon enzymatic and non-enzymatic cleavage, with β-carotene being the 
foremost plenteous and well-characterized precursor of vitamin A [28]. 

 

Figure 1 The outline of vitamin A formation from β-carotene by digestion system [28]. 

Symmetric oxidative cleavage of β-carotene at the 15, 15′ two fold bond by the chemical β-carotene-15, 15′-oxygenase 
(CMOI or BCMO1 or BCO1) creates two atoms of retinaldehyde. Retinaldehyde can be oxidized into retinoic corrosive 
by individuals of the aldehyde dehydrogenase one family of proteins (ALDH 1 or RALDH). Assist oxidation of retinoic 
caustic by chemicals that have a place to the cytochrome P450 (CYP) 26 family changes over retinoic corrosive into 
more polar compounds, counting 4-oxo retinoic corrosive, which are accepted to be transcriptionally dormant. On the 
other hand, distinctive shapes of liquor dehydrogenase (ADH) from the MDR superfamily and an assortment of retinol 
dehydrogenases (RDH) from the SDR superfamily can decrease retinaldehyde to retinol [28]. 

4. Conclusion 

Jongi is a source of vitamin A because it contains β-carotene. The body can convert the carotene content in red, green, 
yellow, and orange fruits into vitamin A. The benefits of vitamin A are significant for the body and affect vision, 
immunity, reproduction, and skin health, making vitamin A very important for consumption.  Therefore, vitamin A is a 
nutrient that is vital for human health. The amount of β-carotene content obtained in raw Jongi and mature Jongi was 
0.3554 mg/100 g and 1.1841 mg/100 g. Although the content of β-carotene is not as high as melon orange (135 mcg), 
or manga (112 mcg), Jongi can be used as a source of vitamin A for public consumption to fulfill the need for vitamin A.  
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