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 Abstract 

Grapes and broccoli have been scientifically proven to have high antioxidant content to 

increase the body's immune power compared to other fruits or vegetables. An 

immunomodulator is a compound that can regulate the activity and function of the immune 

system. The purpose of this study was to find out how to improve the body's immune 

system amid the COVID-19 pandemic and also to find out how to make food practically 

consumed to help increase the body's immunity during the COVID-19 pandemic. In this 

study, grapes and broccoli were extracted and then boiled at a temperature of ±85–100℃, 

then mixed with several ingredients, including sucrose, glucose, citric acid, gelatin, and 

flavourings. The antioxidant test was carried out using the Ferric Reducing Antioxidant 

Power (FRAP) method. After obtaining the antioxidant value, a spectrophotometric test 

was carried out to determine the maximum wavelength and absorbance value obtained. 

For the first sample, the results were 22.88 mmAAE/mL extract. In contrast, the second 

sample obtained results of 25.01mmAAE/mL extract.  

Keywords: Grapes, broccoli, antioxidants, immunomodulators, COVID-19. 
 

1. Introduction 

The outbreak of the Coronavirus pandemic or commonly called COVID-19, began to spread in several 

countries in early 2020. Until the end of this year, the number of cases in all countries has reached 60 

million positive cases [1]. This large number makes all citizens in the world have to limit outdoor 

activities and crowds. That is intended to prevent the spread of the COVID-19 outbreak. 

Generally, preventing the spread of COVID-19 includes exercising regularly, drinking more 

mineral water, avoiding stress, diligently washing hands, and consuming immune-boosting foodstuffs 

[2]. The immune system influences the human immune system in the human body itself. Adequate 

nutrition, especially vitamins, minerals, and bioactive compounds found in vegetables and fruit, can 

maintain the body's immune system [3]. One example of vegetables and fruits that can maintain the 

body's immune system is Broccoli and Grapes. Because of its wide range of non-enzymatic bioactive 

compounds, nutritional antioxidants, carotenoids and phenolic compounds, broccoli was one of the top 

three contributors of vegetable phenolics (10.5%) to American diets [4], [5]. Broccoli also has vitamins 

C, E, and minerals (Ca, Mg, Se, and K), which is suitable for improving the human immune system. 

Likewise, grapes contain vitamins C, B1, B2, provitamin A, and minerals, so they have good effects on 

humans such as antioxidants, anti-inflammatory, antiaging, anticancer and antimicrobial. The grape has 

been extensively examined for its phenolic component composition and possible health benefits. Mainly 

it can prevent oxidative stress-related disorders such as cancer, cardiovascular disease, and neurological 

disease [6]. 

The FRAP (Ferric Reducing Antioxidant Power) method is one way to measure antioxidant 

activity. The Fe2+ solution is used in the FRAP (Ferric Reducing Antioxidant Power) method. The 

quickness with which this approach works is well-known. The FRAP method uses an oxidation-

reduction reaction as the basis for antioxidant testing. An acidic sample solution containing antioxidants 
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will undergo a reduction reaction with the Fe3+ complex molecule, changing the colour from green (Fe3+) 

to yellow (Fe2+) [7]. 

Indonesian people are certainly no stranger to these vegetables and fruits. Because the two 

foodstuffs are widely consumed by eating directly, making juice drinks, or cooking separately. 

Therefore, this study offers a new solution for practically consuming these two foodstuffs but still affects 

increasing human immunity during the COVID-19 pandemic by making Grecoli jelly candy from grapes 

and broccoli vegetables. 

 

2. Method 

This research consisted of two stages. First, make jelly candy. Second, testing the antioxidant activity 

of jelly candy with the FRAP method using a spectrophotometer. 

2.1. Making Jelly Candy 

The tools used in making jelly candy from grapes and broccoli include stainless steel knife, blender, 

filter paper, tunnel drying, stove, pan, thermometer, stirrer, jelly mould, spoon, and baking sheet. Each 

fruit was cut and washed using running water and then boiled in water at 100°C for 5 minutes. Once 

boiled, each fruit was drained, mashed with a blender, and filtered to obtain the extract. The results of 

grape and broccoli extracts were measured with two variations. The first one is 75 mL of each extract. 

The second one is 100 mL grape extract and 50 mL broccoli extract. After that, each variation was added 

and added glucose, 30 grams of sucrose, 0.45 grams of citric acid, 15 grams of gelatin and two drops of 

grape essence to minimize the smell of the developed gelatin. Continuous stirring is carried out in mixing 

these ingredients until homogeneous and gets a thick texture. If all the ingredients are well mixed, pour 

the mixture into a petri dish or baking dish and store for 1 hour. Then the petri dish or pan is put in the 

refrigerator for 24 hours at a temperature of 5°C. After 24 hours, the dough is removed and returned to 

room temperature for 2 hours to neutralize the temperature. 

2.2. Jelly Candy Antioxidant Activity Test  

The tools used in this test are 250 mL beaker, 10 mL, 25 mL, 100 mL, 250 mL, 100 mL Erlenmeyer, 

dropper, 10 mL centrifugation tube, 10 mL test tube, 1 analytical balance, watch glass, 10 mL pipette 

volume, stirring rod, and spectrophotometer. The materials needed are NaOH, KH2PO4, aquades, oxalic 

acid, FeCl3, Trichloroacetic acid (TCA), K3Fe(CN)6, Ascorbic acid, and ethanol 96%. 

The first step is to prepare a sample of jelly candy, a standard curve solution, and several solutions 

for the FRAP test, including 0.2 M phosphate buffer pH 6.6,1% oxalate solution, 1% solution, and 10% 

TCA. After all the solutions are ready, the antioxidant activity test is carried out. With as much as 10 

mL of jelly candy sample dissolved in 5 mL of 96% ethanol, then 1 mL pipette, added 1 mL of 0.2 M 

phosphate buffer (pH 6.6) made from a mixture of NaOH solution with KH2PO4, and 1 mLK3Fe(CN)6. 

Next, the sample was incubated for 20 minutes at 50°C. After incubation, 1 mL of TCA was added and 

centrifuged at 3,000 rpm for 10 minutes. After being centrifuged, 1 mL of the top layer was pipetted 

into a test tube, 1 mL of distilled water, and 0.5 mL of 0.1% FeCl3 were added. The solution was allowed 

to stand for 10 minutes, and the absorbance was measured at 720 nm. As a blank, a mixture of oxalate 

solution was used. Calibration curves were made using ascorbic acid solutions with various 

concentrations. The FRAP value was expressed in mg equivalent of ascorbic acid per mL extract. After 

knowing the antioxidant value contained in the jelly candy, the next step is spectroscopy test to 

determine the candy's wavelength and combine the candy's chemical and physical properties. 

 

3. Result and Discussion 

As mentioned earlier, there are many ways to increase the body's immunity. Immunity is the body's way 

of fighting and protecting against foreign substances that enter the body, such as bacteria, viruses, and 

transplanted organs. Several factors can increase the body's immunity, namely avoiding stress, regular 

exercise, avoiding cigarettes and alcohol, keeping the body from dehydration, and consuming foods that 

have an immune-boosting effect, such as fruits and vegetables [8]. Nutrition has been investigated and 

developed into a significant field of study called nutritional immunology as a modifiable element 

affecting immune function. Appropriate nutrition is also required for the immune system to function 

correctly [9]. 
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Fruits and vegetables like grapes and broccoli may sound foreign. However, the case is different 

from Grecoli Candy which is made with the main ingredients of grapes and broccoli. Grapes and 

broccoli have several vitamins, such as vitamins C and E, minerals, and antioxidant effects. Antioxidants 

can remove free radical molecules from the body, preventing them from causing disease [10]. That is 

why grapes and broccoli are excellent for use as Grecoli candy products. Grecoli Candy is a functional 

food or snack consumed to increase the body's immunity amid this COVID-19 pandemic. 

This study uses the FRAP method to determine a material's total antioxidant content based on the 

antioxidant compounds' ability to reduce Fe3+ ions to Fe2+ [11], [12]. The ability to reduce Fe ions is 

then analogous to the strength of the antioxidant [13], [14]. The method used in the standard solution is 

ascorbic acid. Ascorbic acid was used to compare because it functions as a secondary antioxidant, 

capturing free radicals and preventing chain reactions [15]. 

Measurement of antioxidant activity using this FRAP test with the ascorbic acid solution as a 

standard. The addition of TCA aims to precipitate the potassium ferrocyanide complex [16]. The 

addition of FeCl3 also aims to form a green to blue (berlin blue) complex [17], [18]. Power is an indicator 

of the reduction of an antioxidant compound [19]. In this case, the reducing power is measured by an 

antioxidant's ability to convert Fe3+ into Fe2+ [20]. Compounds that have reducing power may be able to 

act as antioxidants because they can produce electrons or hydrogen atoms so that radical compounds 

turn out to be more stable. The reaction that occurs is shown in Equation 1. 
 

K3Fe(CN)6   →   K4Fe(CN)6 

Fe3+ + e-    →   Fe2+ 
(1) 

 

Figure 1 shows the wavelength curve graph indicated by x with the absorbance value indicated 

by y. In this study, the highest absorbance of the standard solution was obtained at a wavelength of 690 

nm. Then the results of the curve graph of the concentration x with the absorbance value y of the 

comparison solution of ascorbic acid obtained an equation that is y = 0.0081x – 0.0749 with a value of 

R2 = 0,9278 and to calculate the value of antioxidant activity the absorbance value of the sample is 

entered into equality. R2, which is still 0.9278, indicates an error in the solution being tested, such as a 

lack of accuracy in adding other solutions or a too concentrated solution. In this study, two samples with 

different proportions of grapes compared to broccoli were used, i.e. sample 1 with a ratio of 1:1 and 

sample 2 with a ratio of 2:1. 

The FRAP value is expressed in mg ascorbic acid equivalent per mL extract. The final result of 

the absorbance measurement of the standard solution is shown in Table 1, while the absorbance result 

of the buffer solution is shown in Figure 2. The vitamin C content in each sample was expressed as 

Ascorbic Acid Equivalent (AAE). AAE is a general reference for measuring the amount of vitamin C 

contained in a material. In the calculation, sample 2 has an antioxidant activity of 25.01 mgAAE/mL 

extract, which is higher than sample 1, which is 22.88 mgAAE/mL extract, which means that each mL 

of the extract is comparable to 25.01 and 22.88 mg of ascorbate. So that in making Grecoli candy, it is 

recommended to use a 2:1 dose of grapes and broccoli to increase the body's immune system effectively. 

 

 
Figure 1. Graph of determining the maximum wavelength. 
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Table 1. Standard solution absorbance measurement results. 

 

Concentration (ppm) Absorbance 

5 0.108 

10 0.147 

15 0.229 

20 0.232 

25 0.269 

 

 
Figure 2. Graph of the absorbance measurement of the buffer solution. 

 

4. Conclusion 

Grapes and broccoli contain vitamins that are good for the body, such as vitamin C, vitamin E, minerals 

and antioxidant effects. The antioxidants in these fruits and vegetables are essential for the body because 

they can eliminate free radical molecules in the body to prevent disease and improve the immune system. 

In the study of the antioxidant activity of Grecoli Candy using the FRAP method with a spectrometer, 

it was found that sample 2 extract was 25.01 mgAAE/mL, which was better for increasing antioxidant 

properties than sample 1, which was only 22.88 mgAAE/mL. 
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