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Abstract: Corn silk and rosella flowers are plants whose utilization can still be developed, 
especially in the food sector. The secondary metabolites found in both plants serve as a 
source of natural antioxidants to combat free radicals. This study aims to examine the effect 
of variations in drying methods on the antioxidant activity content of a combination tea of 
corn silk and rosella flower. Antioxidant level test using the DPPH method. Analysis of 
antioxidant data in the form of determining the IC50 value using probit linear regression 
analysis. The study results show that drying using the oven method has an IC50 of 83 ppm 
while drying in the sun has an IC50 of 121 ppm. Research findings indicate high antioxidant 
levels in a combination of corn silk and rosella flower tea through oven drying and 
moderate antioxidants in direct drying in the sun. 
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Abstrak: Rambut jagung dan bunga rosella termasuk jenis tanaman yang pemanfaatannya 
masih dapat dikembangkan lebih banyak lagi terutama di bidang pangan. Metabolit 
sekunder yang terdapat pada kedua tanaman tersebut berfungsi sebagai sumber antioksidan 
alami untuk memerangi radikal bebas. Penelitian ini bertujuan untuk menguji pengaruh 
variasi metode pengeringan terhadap kandungan aktivitas antioksidan teh dari kombinasi 
rambut jagung dan bunga rosella. Uji kadar antioksidan menggunakan metode DPPH. 
Analisis data antioksidan berupa penentuan nilai IC50 menggunakan analisis regesi linier 
probit. Hasil penelitian menunjukkan bahwa pengeringan menggunakan metode oven 
memiliki IC50 sebesar 83 ppm, sedangkan pengeringan di bawah sinar matahari memiliki 
IC50 sebesar 121 ppm. Temuan penelitian menunjukkan kadar antioksidan yang tinggi 
dalam teh kombinasi rambut jagung dan bunga rosella melalui pengeringan oven dan 
antioksidan sedang dalam pengeringan langsung di bawah sinar matahari. 
 

 Kata kunci: Antioksidan, rambut jagung, metode pengeringan, Habiscus sabdarifa L, teh, Zea 
mays L 
 

 

INTRODUCTION 

Antioxidant compounds are found in natural materials such as plants. Several types 

of plants that have the potential as antioxidants are corn silk and roselle flowers. In general, 

the use of these two types of plants is only the fruit of corn and the hair of corn is often 

thrown away. Corn silk is considered food industry or household waste (Garnida et al., 2018; 

Singh et al., 2022). Some references state that corn silk has the potential as a medicine. Corn 

silk contains antioxidants (flavonoids) which are thought to lower blood sugar levels, so it 

can be used as a substitute for drinks. The combination of corn silk tea and stevia leaf 
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contains 0.03N flavonoids, making it a potential alternative to beverages. This is considered 

appropriate to meet the needs of 51.7% of men's flavonoids and 37.5% of women's (Akbar 

et al., 2019). 

Not only corn silk but rosella flowers can also be used as a substitute for natural 

antioxidants. Roselle flowers, especially flower petals are generally used in society. This is 

because the rosella flower petals are bright red and have a sour taste. Chemical components 

that act as antioxidants in rosella flowers are anthocyanins which belong to the flavonoid 

compound group (Agustiarini & Wijaya, 2022; Aisiyah et al., 2017; Imran et al., 2022; Tungadi 

et al., 2022). 

Roselle flower was chosen as a mixture of Corn Silk tea, because roselle flower 

contains citric acid and malic acid, has a sweet and sour taste that is fresh and distinctive with 

an attractive natural red color due to its anthocyanin content. In a study that combined Corn 

Silk tea and rosella flower with a concentration ratio of 55:45 it produced high antioxidant 

activity and was preferred based on sensory tests (Rohmadianto et al., 2019). The presence 

of secondary metabolites and antioxidant levels in a sample will be affected by the method 

of sample drying used. During drying, polyphenol molecules in fruits and vegetables are 

sensitive to oxidative destruction by polyphenol oxidase, resulting in an intermolecular 

condensation process and lower levels (Bernard et al., 2014).  

The use of various methods is needed to find out which method is more effective 

for testing antioxidants in the two combinations of tea leaf samples. The use of an oven to 

dry the test sample has several advantages including a constant dry weight of the sample 

obtained quickly, the drying temperature can be well controlled and the drying time is 

efficient (Winangsih et al., 2014). Drying method effect to bioactive compounds and 

antioxidant activity contained in avocado leaf extract which generated. Dried old leaves with 

using the oven produces antioxidant activity with the highest water content, total phenol, 

total flavonoid, and specific total tannins (Widarta & Wiadnyani, 2019). Greater degradation 

can occur not only due to polyphenol oxidase but also due to long heating time (Richard et 

al., 2015). 

This study uses two variations of drying methods, namely drying in direct sunlight 

and drying using an oven. Changes in dryness are believed to also affect antioxidant levels. 

This study aims to examine the effect of variations in drying methods on the antioxidant activity content of a 

combination tea of corn silk and rosella flower. 

METHOD 

This study was carried out at the Biology Laboratory II, Biology Department at 

Universitas Lampung. The tools used in this research are a cutter, digital scale (Mettler 

Toledo), oven, blender (Philip), knife, spoon, basin, baking sheet, scissors, petri dish (Pyrex), 

spatula, filter paper, aluminum foil, dropper, measuring cup (Pyrex), test tube (Pyrex), beaker 

glass (Pyrex), cellphone camera (Xiaomi), erlenmeyer flask (Iwaki), rotary evaporator (IKA 

RV 10 Basic), UV-Vis spectrophotometer (Shimadzu 1800), label paper and stationery. The 
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materials used were corn silk from corn farmers in Pasar Baru Village, Kedondong District, 

Pesawaran Regency, rosella flowers from gardens in Pasar Baru Village, Kedondong District, 

Pesawaran Regency, 2,2-diphenyl-1-picrylhydrazyl (DPPH) crystals, 96% ethanol (Merck), 

ascorbic acid (vitamin C), and aquades. This study uses 2 treatments, namely samples of Corn 

Silk and rosella flower petals dried by natural drying method (under the sun) and by artificial 

drying method (oven) with a concentration ratio of Corn Silk and rosella flower 55:45 with 

a total requirement of 2g (SNI). Oven drying 1.1g corn silk and 0.9g rosella flower oven 

drying. Sun drying 1.1 g corn silk and 0.9 g rosella flower sun drying. 

 

Research Procedure 

Sample Preparation  

The samples used were 3 kg each. Sweet corn silk with 75 days of harvest. Young 

corn silk has higher antioxidant activity than old age (Hartanto et al., 2018). Fresh rosella 

flower petals with a picking age of 3-4 months (harvest age) (Winarti1 et al., 2015). Then 

each sample was sorted and washed with running water to remove other impurities that were 

still attached. After that, the corn silk and rosella flower petals were drained to remove water 

after washing (Akbar et al., 2019). 

Sun Drying  

Corn Silk and rosella flower petals are sliced into small pieces so that they dry evenly 

when dried in the sun. Drying is done by drying in direct sunlight for 5 hours/day within 2-

3 days. Drying starts at 10:00 to 15:00. This is due to heating with direct sunlight at that time 

around 35-40o C in normal weather/full sun. Drying aims to reduce the water content so 

that microbes cannot grow (Akbar et al., 2019). 

Drying with Oven 

Corn Silk and rosella petals are sliced into small pieces. Then dried in an oven for 

2.5 hours at a temperature of 55oC. Based on previous research that the highest antioxidant 

activity was in the treatment of the concentration of corn silk and rosella flower petals 55:45 

which was dried for 2.5 hours at a temperature of 55oC using an oven (Rohmadianto et al., 

2019). 

Making Simplicia 

Making simplicia is done by taking each sample as much as 3 kg. Then blended until 

it becomes a powder. This aims to uniform the sample size and reduce the sample surface 

area which can cause the cell wall to break by the solvent more rapidly and simultaneously, 

to maximize the extraction process (Akbar et al., 2019). The powdered sample is stored in a 

dry place and will be continued with the extraction process.  

Making Tea Combination of Corn Silk and Rosella Flower Petals 

Simplicia corn silk and rosella flower petals were taken according to treatment. Each 

treatment with five ratios of corn hair-rosella flower petals with a total requirement of 2 g 

(SNI) with a concentration ratio of 40:60, 50:50, 55:45, 60:40, and 65:35. Corn Silk tea 

powder-rosella flower petals were put into the glass according to the treatment. As much as 
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200 mL of water is brought to a boil, then pour water into a glass that already contains corn 

silk hair powder-rosella flower petals, closed and left for 5 minutes then filtered 

(Rohmadianto et al., 2019). 

Antioxidant Activity Test with DPPH Method 

1 mL of filtrate of steeping Corn Silk tea which was dried in the sun. Then from 

each concentration series (25, 50, 75, 100, and 125 mg/L) 2 mL of 2,2-diphenyl-1-

picrylhydrazyl (DPPH) solution and tris-HCl buffer was added and then vortexed for 2 

minutes. The solution's change from violet to yellow reflects the effectiveness of free radical 

scavengers. Furthermore, the absorbance was measured at 517 nm using a UV-Vis 

spectrophotometer in the last 5 minutes before 30 minutes of incubation. Test the 

antioxidant activity of the tea sample filtrate which was dried in an oven and dried in the sun 

respectively in the same way. Free radical scavenging activity was calculated as the percentage 

of DPPH color reduction using the equation: (Hartanto et al., 2018). Absorbance can be 

measured using spectrophotometry. IC50 is calculated by probit analysis using a linear 

regression equation. From the equation y = a + bx the IC50 value can be calculated using the 

formula: (Rahman et al., 2016)  

y = a + bx 
50 = a + bx 

(x) IC50 =
50−𝑎

𝑏
 

 
The following is Table 1 regarding the classification of antioxidant activity: (Tristantini et al., 

2016) 

Table 1. Classification of antioxidant activity 

IC50 value Antioxidant 

50 ppm≤ Very Strong 

50-100 ppm Strong 

100-150 ppm Medium 

150-200 ppm 

Weak 200 ppm 

Very 

Weak 

     

RESULTS AND DISCUSSION 

Table 2 presents the results of the antioxidant content test of the combination of 

corn silk and rosella flower tea using the oven drying method and sunlight. The results 

showed that the IC50 value in the tea sample of the combination of corn silk and rosella 

flower by oven drying method was 83 ppm and included in the category of strong 

antioxidants. It can be seen that drying with the oven method has a high antioxidant value 

compared to drying in direct sunlight. This is because drying with direct sunlight causes 
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sunlight to contain UV rays which can damage the chemical compounds in the dried material 

(Dharma et al., 2020). 

 

Table 2. Antioxidant test results of combination of corn silk and rosella tea with variationsof 
drying method 

Concentration 
(ppm) 

Log 
Concentration 

Average 
Absorbance 

Inhibition Probit 
Linear 

Equation 
IC50 

value 

Tea Combination of Corn Silk and Rosella Flowers Oven Temperature 550 C (2, 5 hours) 

25 1.40 0.244 40.5 4.77 y = 
0.5521x + 

3.9647 
R² = 

0.9464 

83 
ppm 

 

50 1.70 0.228 44.4 4.86 

75 1.88 0.210 48.8 4 ,97 

100 2.00 0.194 52.6 5.07 

125 2.10 0.179 56.4 5.16 

Tea Combination of Corn Silk and Sun Rosella Flowers (2-3 days) 

25 1.40 0.223 56 4.88 
y = 

0.377x + 
4.4262 

R² = 0.61 

121 
ppm 

 

50 1.70 45.82 0.171 5.21 

75 1.88 0.186 61.27 5.12 

100 2.00 0.180 45.45 5.15 

125 2.10 0.175 53 5.19 

 
Antioxidant levels are seen from the percentage of inhibition, if the inhibition value 

is higher, the antioxidant activity is also greater. Percent inhibition showed antioxidant 

compounds capable of binding free radicals at the concentration of the test solution. The 

increase in the percentage of inhibition was influenced by the decreasing value of DPPH 

absorbance in the sample. This is because the higher the sample concentration, the smaller 

the absorbance value, increasing the percentage of inhibition. Figures 1 and 2 show that the 

sample concentration is directly proportional to the percent inhibition value, meaning that 

the higher the concentration value, the higher the percent inhibition value will also be. This 

can be seen in the following linear regression equation curve. 
 

 
Figure 1. Graph of the linkage between concentration and percentage of inhibition of combination 
tea of corn silk and rosella flower using oven drying method 

 

Calculation of antioxidant levels by calculating the amount of reduction in the 

intensity of purple light 2,2-diphenyl-1-picrylhydrazyl (DPPH) which is proportional to the 

reduction in DPPH concentration. The attenuation is produced by the reaction of the 

y = 0.16x + 36.54
R² = 0.9993

0

10

20

30

40

50

60

0 20 40 60 80 100 120 140

%
 I

n
h

ib
it

io
n

Consentration (ppm)



 

66 

diphenylpicrylhydrazyl molecule with the hydrogen atoms released by the sample component 

molecules to form a diphenylpicrylhydrazine compound which causes color decay of 2,2-

diphenyl-1-picrylhydrazyl (DPPH) from purple to yellow.  
 

 
Figure 2 Graph of the linkage between concentration and percentage of inhibition of combination 
tea of corn silk and rosella flower using sunlight drying method 
 

The indicator to determine the antioxidant activity used is IC50. IC50 is the 

concentration of an antioxidant that can cause 50% 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

to lose its radical character or the concentration of an antioxidant that shows a 50% inhibition 

percentage. After that, making a linear regression equation between the concentration as the 

abscissa (x-axis) and the value of % inhibition of antioxidant activity as the ordinate (y-axis) 

from the linear regression equation, the IC50 value in each sample can be determined 

(Huliselan et al., 2015). In a study on the antioxidant activity of the combination of corn silk 

and rosella flower tea, the % inhibition value was 90.63%. The cause of the high antioxidant 

activity in the combination of corn silk and rosella flower tea is that rosella contains nutrients 

and bioactive compounds in the form of phenolic acids, pigments, and heat-resistant 

flavonoids (Rohmadianto et al., 2019). 

Based on the result, the antioxidant activity of the combination of corn silk and 

rosella flower tea using the sun-drying method was lower than the oven-drying method. It 

can be said that oven drying significantly impacted antioxidant levels in the sample. The oven 

drying method produces higher antioxidant levels than the direct this is possible because 

using an oven, the drying temperature can be constant without destroying the antioxidant 

compounds present in the sample. This cannot be done if the drying is done using direct 

sunlight. The direct sunlight used cannot be controlled. Temperatures that cannot be 

controlled will affect the class of compounds that are easily damaged by high temperatures, 

one of which is a class of antioxidant compounds, such as flavonoids and phenolics. This is 

consistent with the findings of Ling et al. (2015); oven-drying was the best technique for 

retaining total phenolics. Other findings by Widarta and Wiadnyani (2019) research support 

our study. According to them, the drying procedure may affect the amounts of bioactive 

components in avocado leaf extract and its anti-free radical activity. In addition, the IC50 

value is inversely proportional to the ability of the compound to act as an antioxidant. The 

smaller the IC50 value, the stronger the antioxidant power (Yamin et al., 2017). 

y = 0.0856x + 47.94
R² = 0.4426
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CONCLUSION 

Variations in drying methods affect the antioxidant content of the tea combination 

of corn silk and rosella flowers. The antioxidant content dried by the oven method has an 

IC50 value of 83 ppm which is classified as a strong antioxidant, while the direct sunlight 

drying method has an IC50 value of 121 ppm which is classified as a moderate antioxidant. 
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