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ABSTRACT  
Snack bars are defined as snack products in the form of stems and are a mixture of various ingredients such as cereals, 

fruits, nuts, which are bound to each other with the help of a binder agent. Utilization of purple sweet potato and soursop 

fruit to diversify food and improve its quality and nutritional value. This study was conducted to determine the chemical 

characteristics of the purple sweet potato snack bar coated with soursop yogurt in the form of water content, ash content, 

fat content, protein content, carbohydrate content, total energy, crude fiber, and antioxidant activity (IC 50). This study 

used two factors and two replications. The first factor is the roasting temperature (120°C, 130°C, 140°C, 150°C, 160°C), 

and the second factor is the roasting time (50 minutes, 70 minutes, 90 minutes). The results showed that the temperature 

and baking time had a significant effect on the chemical characteristics of the resulting snack bar. From the results of 

chemical analysis of purple sweet potato snack bar with the addition of soursop yogurt, the best treatment was at a 

temperature of 120°C and a roasting time of 50 minutes with a water content of 11.12%, ash content of 1.74%, fat 

content of 11.39%, protein 3.85%, carbohydrates 72.23 %, calories 340.79 Kcal, crude fiber 3.88%, and antioxidants 

129.86 ppm.  
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1. INTRODUCTION   

As time goes by, in today's modern lifestyle, 

especially in urban areas, most people tend to choose 

functional foods to meet their nutritional needs. Practical 

in the sense that it is easy to obtain and fast food so that 

it is ready to be consumed. One of the food products that 

can be directly consumed with a functional value 

developed in various countries is the snack bar. The 

snack bar is defined as a snack product with a stem shape 

and is a mixture of various ingredients such as cereals, 

fruits, and nuts tied to each other with the help of a binder. 

In this study, a snack bar made with local raw materials, 

namely purple sweet potato, as a source of carbohydrates 

rich in fiber to replace rice. cashews which are a source 

of protein in snack bars and coated with fruit yogurt to 

increase the fiber content to help human digestion.   

Sweet potato (Ipomoea batatas L.) is an agricultural 

product that is cheap, easy to obtain, and has high 

production. Sweet potato productivity in Indonesia in 

2014 was 152.00 ku/ha, an increase of 5.61% in 2015 by 

160.53 ku/ha [1]. Sweet potatoes contain 

oligosaccharides such as raffinose and verbascose, which 

function as prebiotics and can be used as a substitute for 

wheat [2, 3]. The most significant content of sweet 

potatoes is carbohydrates, where the main carbohydrate 

content of sweet potatoes is starch, which consists of 30-

40% [4]. In addition, purple sweet potato contains 

anthocyanin 110.5 mg/100g, which causes a purple color 

and functions as an antioxidant and radical scavenger [5, 

6].   

Yogurt is a health drink made from fermented milk. 

There are very beneficial bacteria in yogurt, namely 

Lactobacillus acidophilus, Lactobacillus bulgaricus, and 

Streptococcus thermophilus. These bacteria can break 

down milk sugar into lactic acid, which causes yogurt to 

taste sour. The fermentation process causes the lactose 

content in yogurt to decrease, so it is safe for 
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consumption by people with milk allergies and the 

elderly [7]. As time goes on, yogurt has several variants, 

one of which is fruit yogurt. This fruit yogurt is yogurt 

with fruit juice added. The addition of fruit juice to yogurt 

can add nutrients. The fruit used in this yogurt is soursop 

fruit. The aim is to increase antioxidant compounds and 

inhibit the growth rate of lactic acid bacteria.  

In this study, a snack bar will be made from the basic 

ingredients of purple sweet potato and coated with 

soursop fruit yogurt. The snack bar will be studied for its 

nutritional content and chemical properties. This study 

aims to determine the effect of baking temperature and 

duration towards proximate, crude fiber content and 

antioxidant of sweet potato snackbar coated with soursop 

yoghurt.    

2. MATERIAL AND METHODS   

2.1. Material  

The materials used in this study were purple sweet 

potato and soursop fruit obtained from the Traditional 

Market in Samarinda. Cashews, powdered skim milk, 

coarse granulated sugar, margarine, and white chocolate 

bars. The chemicals used for the analysis were aquadest, 

NaOH, HCl, H2SO4, K2SO4, H3BO3, boiling chips, 

benzene, and 95% alcohol.  

2.2. Data Experiment and Analysis Design  

 This study used a completely randomized design 

(CRD) with two factorials and two replications. The first 

factor is temperature with 5 different levels (S1 = 120°C; 

S2 = 130°C; S3 = 140°C; S4 = 150°C; S5 = 160°C) and 

the second factor is time with 3 different levels (W1 = 50 

minutes; W2= 70 minutes; W3 = 90 minutes). The data 

that has been processed is then analyzed using a variance. 

For the variance results that showed a significant 

difference at α-5%, the Least Significant Difference 

(BNT) was further tested.  

2.3. Research Procedures  

This research was carried out in four stages, namely 

the process of making soursop yogurt, crushing purple 

sweet potatoes into smooth and dry, making snack bars, 

and chemical analysis including water content, ash 

content, fat content, protein content, carbohydrate 

content, fiber content, calorie content, and antioxidants.  

2.3.1. Soursop Yogurt Making  

The fruit used in making yogurt is ripe soursop fruit, 

and the flesh is taken, then the flesh is mashed using a 

blender with the addition of 100 mL of water to make 

fruit pulp. Then 100 g of the slurry was pasteurized at 

90°C for 10 minutes, and 10 g of skim milk powder and 

10 g of granulated sugar were added, then cooled to 40°C. 

Inoculation of plain yogurt starter was 5% v/v and 

fermented at room temperature for 24 hours.  

2.3.2. Making Purple Sweet Potato Flour  

Purple sweet potatoes were sorted and then cut into 

small pieces and washed thoroughly. The purple sweet 

potato was then steamed at ±100°C for 30 minutes. After 

ripe, the purple sweet potato skin was peeled and 

separated and then mashed using a spoon, then dried in 

an oven at 60°C for 3 hours.  

2.3.3. Making Snack Bar  

100 g of dried purple sweet potato added 10 g of 

coarse sugar, 10 g of margarine, and 10 g of cashews, 

stirred and made a dough until well mixed. Then the 

dough is put into the pan and baked according to different 

temperature and time treatments. Cut and turn the snack 

bar after half the time according to the treatment level. 

Then cool at room temperature ± 15 minutes. Then cut 

according to taste.  

Next is the coating process with soursop fruit yogurt, 

namely soursop fruit yogurt mixed with solid white 

chocolate that has been melted, to glue the yogurt with 

the snack bar. The chocolate is melted by heating it over 

boiling water over a glass or stainless steel bowl until the 

chocolate melts. Then cooled to 40°C then, mixed with 

soursop fruit yogurt in a ratio of 70:30, then layered on 

the snack bar until evenly distributed.  

2.4. Analysis Procedure  

Chemical analysis on purple sweet potato snack bar 

coated with soursop yogurt included water content 

analysis, ash content analysis, crude fat content (Soxhlet 

extraction), crude protein, and crude fiber (acid-base 

extraction) using the method of Sudarmadji et al. [8]. 

Carbohydrate analysis (by difference) followed the 

Winarno method [9], and the total energy analysis used 

the AOAC method [7].  

Purple sweet potato snack bar coated with soursop 

yogurt was also tested for its antioxidant activity using 

the spectrophotometric method with DPPH (2,2-

diphenyl-l-picrylhydrazyl) [10]. 1 mL of the extract 

which had been diluted in ethanol was added to 1 mL of 

DPPH (0.15 mM in ethanol), and at the same time, a 

control consisting of 1 mL DPPH with 1 mL ethanol was 

prepared. The reaction mixture was mixed well and then 

incubated in the dark at room temperature for 30 minutes. 

The absorbance was measured at 517 nm. Vitamin C was 

used as a positive control, and ethanol was used as a 

blank. The DPPH scavenging ability of plant extracts was 

calculated using the following equation:  

% scavenging activity = [(Abs control − Abs 

sample)]/ (Abs control)] ×100   
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The parameter to interpret the results of the DPPH test 

is to calculate the IC50 value. The IC50 value was obtained 

from the linear equation of the percentage of DPPH 

radical inhibition against several sample concentrations 

3. RESULT AND DISCUSSION 

3.1. Moisture Content  

The results of the water content test on the purple 

sweet potato snack bar coated with soursop yogurt can be 

seen in Table 1. The analysis of variance showed that 

temperature and time had a significant effect on the water 

content produced. In all treatments, the two factors had 

the highest moisture content value obtained from the 

S1W1 treatment (temperature 120 °C and roasting time 

of 50 minutes), which was 26.90±0.08%, while the 

lowest moisture content was obtained from the S5W3 

treatment (temperature 160 °C and roasting time of 90 

minutes) which is 11.12±0.08%. The further test of BNT 

level 5% showed that the treatment of S1W1 was 

significantly different from that of S5W3. This result 

indicated that the higher the roasting temperature and the 

longer the roasting time, the lower the water content.  

The higher the baking temperature and heating time, 

the lower the moisture content of the snack food bars. The 

decrease in water content occurs because the heat 

channeled through the roaster will evaporate the water 

contained in the baked material [11]. The result is 

supported by Rahmaningsih et al. [12], that during 

roasting, much water is evaporated from the sample. One 

of the changes that occur after roasting is reducing the 

water content by 1 to 4%. During roasting results in loss 

of moisture content from the surface of the sample due to 

evaporation and continuous transfer of moisture to the 

oven environment.  

The roasting process can reduce the water content in 

the snack bar due to the evaporation of water molecules 

during the process. The moisture content of less than 14-

15% in foodstuffs can inhibit mold growth and fungi that 

cause spoilage [13]. However, the water content in the 

snack baris still relatively high at a heating temperature 

of 120°C150°C so that it can reduce the shelf life of the 

snack bar.  

3.2. Ash Content  

Table 1 shows that temperature and time have a 

significant effect on the ash content produced. In all 

treatments, the two factors had the highest ash content 

value obtained from the S1W1 treatment (temperature 

120 °C and roasting time of 50 minutes) was 2.14%, 

while the lowest ash content was obtained from the S5W3 

treatment (temperature 160 °C and roasting time of 90 

minutes) was 1.74%. The further test of BNT level 5% 

results showed that the S1W1 treatment was significantly 

different from S5W3. Most foodstuffs (about 96%) 

consist of organic matter and water. The remainder 

consists of mineral elements known as organic matter or 

organic matter.  

The results of the analysis of the ash content showed 

an average value of 1.76-1.99%. The existence of a 

combustion process causes organic matter to burn out, 

but inorganic or mineral materials are not burned. Ash is 

an unburned residue of combustion. The ash content in a 

food ingredient can indicate the mineral content [11]. 

Minerals have properties that are not easily damaged due 

to processing, but processing can cause a maximum 

mineral loss of 3% in some food sources so that the ash 

content can be reduced by more than 0.04%, which is 

very typical in the food processing process because there 

are mineral salts that shrink when boiling and blanching 

process [14].   

3.3. Fat Content  

The analysis of the fat content of the snack bar is 

shown in Table 1. The analysis of variance showed that 

temperature and time had a significant effect on the fat 

content of the purple sweet potato snack bar coated with 

soursop yogurt produced. In all treatments, the two 

factors had the highest fat content value obtained from 

the S5W3 treatment (temperature 160 °C and roasting 

time of 90 minutes) was 14.08%, while the lowest fat 

content was obtained from the S1W1 treatment 

(temperature 120 °C and roasting time of 50 minutes) was 

11.39%. The further test of BNT level 5% showed that 

the treatment of S1W1 was significantly different from 

that of S5W3. The results show that the higher the 

temperature and the longer the roasting time, the higher 

the fat content and inversely proportional to the water 

content, which decreases at the high temperature and the 

length of time used during the roasting process. The 

results of this study are in line with Hidayat's research 

[15], the fat content of snack bars from various 

combinations of temperature and baking time shows the 

fat content in the range of 9.74%-17.08%. Sources of fat 

in snack bars are margarine (81g/100g), cashews 

(47g/100g), and yogurt (3.5g/100g) . According to 

Riansyah et al. [16], the longer the time and the higher 

the temperature used in the drying process, the more it 

causes an increase in fat content and is inversely 

proportional to the value of the water content, which 

increasingly shows a decrease along with the higher 

temperature and time used during the drying process. 

Yuniarti [17] states that the length of time and the high 

temperature used in the drying process will cause the fat 

content in the material to increase and the water content 

to decrease.  
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Zuhra et al. [18], stated that the drying temperature of 

100°C-200°C could increase the fat content caused by a 

decrease in the water content so that the percentage of fat 

content increases. However, at a drying temperature of 

250°C, it can reduce the fat content due to fat breakdown 

due to the relatively high drying temperature. Fat is a 

compound formed as a result of the esterification reaction 

between glycerol and fatty acids. Giving high heat to the 

fat will result in breaking the double bonds in the fat so 

that the fat will be decomposed into glycerol and fatty 

acids.  

3.4. Protein Content  

Table 1 shows the protein content of the snack bar 

where the temperature and time treatment significantly 

affected the protein content of the purple sweet potato 

snack bar coated with soursop yogurt. In all treatments, 

the two factors had the highest protein content value 

obtained from the S1W1 treatment (temperature 120 °C 

and roasting time of 50 minutes) was 3.85%, while the 

lowest protein content obtained from the S5W3 treatment 

(temperature 160 °C and roasting time of 90 minutes) was 

0.83%. The further test of BNT level 5% showed that the 

treatment of S1W1 was significantly different from that 

of S5W3. The results indicated the occurrence of protein 

damage caused by the heating process. Where the more 

extended the roasting time, the lower the crude protein 

content [11].  

The snack bar roasting process reduces protein 

content due to protein hydrolysis with the protein 

denaturation process at high temperatures where there is 

a change in the biological, chemical, and physical 

properties of the protein so that there is a change in the 

protein structure [19][13]. The heating process during 

Table 1. Chemical analysis results of purple sweet potato snack bar coated with soursop yogurt 

Analysis 
Time 

(minutes) 

Roasting temperature (°C) 

average 

120 130 140 150 160 

Moisture 

Content (%) 

50 

70 

90 

26.90±0.08a 

25.75±0.22b 

24.42±0.14c 

25.73±0.28b 

23.44±0.18d 

21.73±0.06de 

23.18±0.08d 

19.60±0.11g 

18.54±0.32h 

20.13±0.31f 

17.47±0.06i 

16.08±0.01j 

17.31±0.34i 

15.13±0.23k 

11.12±0.08l 

22.65a 

20.28b 

18.38c 

average 25.69a 23.63b 20.44c 17.89d 14.52e  

Ash content (%) 

50 

70 

90 

2.14±0.06a 

1.93±0.01b 

1.90±0.00bc 

1.92±0.00bc 

1.89±0.01c 

1.83±0.00d 

1.89±0.00c 

1.82±0.00de 

1.80±0.00def 

1.81±0.00de 

1.80±0.00ef 

1.78±0.00fg 

1.80±0.00ef 

1.75±0.01gh 

1.74±0.07h 

1.91a 

1.84b 

1.81c 

average 1.99a 1.88b 1.84c 1.80d 1.76e  

Fat content 

(%) 

50 

70 

90 

11.39±0.00h 

11.68±0.14g 

11.98±0.00f 

11.47±0.12gh 

11.98±0.02f 

12.48±0.12e 

12.49±0.14e 

12.79±0.01d 

12.99±0.01d 

12.79±0.00d 

12.97±0.03d 

13.38±0.01c 

12.77±0.27d 

13.69±0.14b 

14.08±0.13a 

12.18e 

12.62b 

12.98a 

average 11.68e 11.98d 12.76c 13.05b 13.51a  

Protein 

content (%) 

 

50 

70 

90 

3.85±0.12a 

3.41±0.00b 

3.06±0.00c 

3.37±0.06b 

2.89±0.00d 

2.45±0.12e 

2.89±0.00d 

2.23±0.06f 

1.84±0.00g 

2.19±0.00f 

1.71±0.06h 

1.31±0.00j 

1.53±0.06i 

1.14±0.00k 

0.83±0.06l 

2.77a 

2.28b 

1.90c 

average 3.44a 2.90b 2.32c 1.74d 1.17e  

Carbohydrates 

(%) 

 

50 

70 

90 

55.72±0.27m 

57.22±0.09l 

58.63±0.14k 

57.51±0.22l 

59.80±0.19j 

61.51±0.06i 

59.55±0.06j 

63.51±0.01g 

64.83±0.31f 

63.08±0.32h 

66.05±0.03e 

67.46±0.01c 

66.60±0.01d 

68.29±0.09b 

72.23±0.01a 

60.49c 

62.97b 

64.93a 

average 57.19e 51.61d 62.63c 65.53b 69.04a  

Total Calories 

(Kcal) 

 

50 

70 

90 

340.79±0.54l 

347.63±1.62k 

354.61±0.59j 

346.77±1.70k 

358.61±0.60i 

368.17±0.36g 

362.20±1.02h 

378.06±0.13f 

383.58±1.31e 

376.18±1.24f 

387.80±0.41d 

395.47±0.02c 

387.44±2.73d  

400.95±1.59b 

418.97±0.96a 

362.68c 

374.61b 

384.16a 

average 347.68e 357.85d 374.61c 386.48b 402.45a  

Crude Fiber 

Content (%) 

 

50 

70 

90 

3.88±0.02a 

3.82±0.00b 

3.80±0.00cd 

3.82±0.00bc 

3.79±0.00de 

3.76±0.00f 

3.79±0.00e 

3.76±0.00f 

3.73±0.00g 

3.75±0.00f 

3.70±0.00h 

3.68±0.00i 

3.69±0.01i 

3.65±0.01j 

3.62±0.00k 

3.78a 

3.74b 

3.71c 

average 3.83a 3.79b 3.76c 3.71d 3.65e  

Antioxidant 

Activity (IC50) 

(ppm) 

 

50 

70 

90 

129.86±0.77l 

226.70±0.26k 

316.34±0.22j 

327.77±0.04i 

336.98±0.68h 

348.20±1.05g 

411.01±0.43f 

418.99±0.76e 

427.65±0.47d 

435.51±0.37c 

451.95±0.53b 

511.31±1.27a 

ND* 

ND* 

ND* 

326.04c 

358.65b 

400.88a 

average 224.30d 337.65c 419.22b 466.26a   

Note: *Data in the same column followed by the same letter are not significantly different at the level of α 5%.  

Advances in Biological Sciences Research, volume 17

162



processing causes the Maillard reaction so that some of 

the protein is lost. Maillard reactions can occur in 

roasting with temperatures above 1100C [20]. The 

Maillard reaction is also influenced by the use of purple 

sweet potatoes, which naturally contain reducing sugars 

such as glucose and fructose, which when combined with 

amino acids in cashews form cross-links that are not 

hydrolyzed, resulting in a decrease in protein content in 

the snack bar resulting in a decrease in protein content in 

the snack bar [21]. The quality of protein in food products 

is seen from the amount of protein and the content of 

essential amino acids. The addition of cashews can 

increase the essential amino acids of snack bars. The 

more complete the content of essential amino acids, the 

higher the biological value of the protein.  

Temperatures that are too high can also cause changes 

to the structure of protein molecules so that their levels 

are reduced. The change in the structure of the protein 

molecule is known as denaturation [18]. Winarno [9], 

explained that protein denaturation could occur due to 

changes in heat, pH, and the addition of chemical 

substances. Product quality is something that determines 

whether or not the product is suitable for consumption by 

consumers.  

3.5. Carbohydrates  

The carbohydrate snack bar test was calculated by 

differential, as shown in Table 1. The analysis of variance 

showed that temperature and time had a significant effect 

on the carbohydrates produced. In all treatments, the two 

factors had the highest carbohydrate value of the purple 

sweet potato snack bar coated with soursop yogurt 

obtained from the S5W3 treatment (temperature 160 °C 

and roasting time of 90 minutes) was 72.23%, while the 

lowest carbohydrate was obtained from the S1W1 

treatment (temperature 120 °C and 50 minutes of baking 

time) is 55.72%. The further test of BNT level 5% 

showed that the treatment of S1W1 was significantly 

different from that of S5W3.  

The high carbohydrate content can be caused by the 

content in purple sweet potato of 27.90g/100g, cashew 

nuts 27g/100g, and sugar 94g/100g. The value of 

carbohydrates is also influenced by the fluctuation of 

other components such as water, ash, fat, and protein, so 

that the lower the value of the water, ash, and protein 

content of the resulting snack bar, the carbohydrate 

content will increase [22].   

The analysis of carbohydrate content in this study 

used a by-difference calculation. Namely, the 

carbohydrate content was calculated using the residual 

value of the final calculation of the water, protein, fat, and 

ash content. The carbohydrate content in this snack bar is 

influenced by the large proportion of the water content, 

ash content, protein content, and fat content of this snack 

bar, but if the proportion given is small, the carbohydrate 

content will be even greater [16]. Muchtadi and 

Ayustaningwarno [23] stated that foodstuffs would 

contain compounds such as carbohydrates, proteins, and 

minerals in higher concentrations by reducing the water 

content, but vitamins and dyes are generally damaged or 

reduced. Therefore, the high-temperature treatment and 

long drying time have a significant effect on the 

carbohydrate content of the snack bar.  

3.6. Total Calories  

The total energy snack bar test was conducted to 

determine the calorie content in the purple sweet potato 

snack bar coated with soursop yogurt. The total energy is 

calculated based on converting the value of fat, protein, 

and carbohydrate snack bars. Table 1 shows the analysis 

of the variance of snack bars that temperature and time 

have a significant effect on the total calories produced. In 

all treatments, the two factors had the highest calorific 

value obtained from the S5W3 treatment (temperature 

160 °C and roasting time of 90 minutes) was 418.97 Kcal, 

while the lowest total calorie obtained from the S1W1 

treatment (temperature 120 °C and roasting time of 50 

minutes) was 340.79 kcal. The further test of BNT level 

5% showed that the treatment of S1W1 (temperature 120 

°C and roasting time of 50 minutes) was significantly 

different from that of S5W3 (temperature of 160 °C and 

roasting time of 90 minutes).  

The caloric value contained in the purple sweet potato 

snack bar covered with soursop yogurt ranges from 

340.79 - 418.97 Kcal. These results are in line with the 

research of Hidayah et al.[15], the total calories of sweet 

potato snack bars produced from various combinations of 

temperature treatment and roasting time showed that the 

calories ranged from 325.54 Kcal - 451.28 Kcal, where 

the higher and longer heating increased total calories. The 

increase in total calories in the purple sweet potato snack 

bar coated with soursop yogurt during the baking time 

and temperature was in line with the increasing 

carbohydrate value at 160 °C and 90 minutes of roasting 

time. Where carbohydrates are nutrients whose primary 

function is as a producer of energy, each gram produces 

4 kilocalories. Fat can produce higher energy than 

carbohydrates, but carbohydrates are consumed more 

every day as a staple food, especially in developing 

countries such as Indonesia [24].   

The total calories of the snack bar are taken into 

consideration in determining the serving size because it 

plays a role in providing sufficient energy for activities 

and maintaining ideal body weight. Energy value can be 

obtained from carbohydrates, fats, and proteins contained 

in the snack bar. Yuliani and Mardesci [25] states that 

energy can be obtained from carbohydrates, proteins, and 

fats contained in foodstuffs stored in the body, and 

energy for humans is used to grow and develop.  
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3.7. Crude Fiber Content  

Table 1 shows the content and roughness of the snack 

bar, where temperature and time significantly affect the 

fiber content produced. In all treatments, the two factors 

had the highest crude fiber content obtained from the 

S1W1 treatment (temperature 120 °C and roasting time 

of 50 minutes) was 3.88%, while the lowest crude fiber 

content was obtained from the S5W3 treatment 

(temperature 160 °C and roasting time of 90 minutes) is 

3.62%. The further test of BNT level 5% showed that the 

treatment of S1W1 (temperature 120 °C and roasting 

time of 50 minutes) was significantly different from that 

of S5W3 (temperature of 160°C and roasting time of 90 

minutes).  

Dietary fiber, also known as dietary fiber or dietary 

fiber, is part of plants that can be consumed and is 

composed of carbohydrates that are resistant to digestion 

and absorption in the human small intestine and undergo 

partial or complete fermentation in the large intestine 

[26]. Treatment of temperature and roasting time showed 

that the higher the temperature and the longer roasting 

time used, the lower the crude fiber content of the purple 

sweet potato snack bar. Baking in the manufacture of 

snack bars using high temperatures and a long time 

causes the structure of the crude fiber to be slightly 

damaged, where the use of high temperatures causes 

damage to the structure of the crude fiber, which will 

gradually be oxidized by oxygen [27]. Diana [26], also 

states that when food fiber is heated continuously, the 

food fiber contained in the material will be damaged.  

3.8. Antioxidant Activity (IC50)  

Antioxidant activity testing was carried out to 

determine the IC50 value of the sample. According to 

Tristantini (2016), the antioxidant IC50 value is powerful 

if the IC50 value is less than 50 ppm, strong antioxidant if 

the IC50 value is between 50-100 ppm, moderate 

antioxidant if the IC50 value is between 100-150 ppm, and 

weak antioxidant activity is between 150-200 ppm. Table 

1 shows the antioxidant activity of snack bars through 

IC50 values. It is known that the antioxidant activity of the 

purple sweet potato snack bar coated with soursop yogurt 

is classified as moderate to weak, namely in the S1W1 

treatment (temperature 120 °C and roasting time of 50 

minutes), which is 129.86±0.77 ppm which is classified 

as moderate antioxidant activity. In contrast, the S4W3 

treatment (temperature 150 °C and roasting time 90 

minutes) was 511.31±1.27 ppm which had very weak 

antioxidant activity. The results show that the higher the 

temperature and the longer the roasting time, the weaker 

the antioxidant activity even until there are no more 

antioxidants, as in the 160°C roasting temperature 

treatment. The analysis of variance showed that 

temperature and time had a significant effect on the 

antioxidant activity of the purple sweet potato snack bar 

coated with soursop yogurt.  

Purple sweet potato has the highest antioxidant 

component in anthocyanins, which are mono or diacetyl 

3-(2glucosyl)glucosyl-5-glucosyl peonidin and cyanidin 

derivatives that cause purple color. The anthocyanin level 

in fresh purple sweet potato is 61.85 mg/100 g, while the 

anthocyanin content of processed purple sweet potato 

products ranges from 6.19 to 46.14 mg/100g [5][28]. The 

results of Salim's research [29] show that processing raw 

purple sweet potatoes yields antioxidant activity IC50 of 

5.00 ppm, steamed IC50 of 47.82 ppm, and boiled IC50 of 

86.22 ppm that the heating factor affects antioxidant 

activity.  

The temperature and heating time can cause the 

anthocyanins contained in the material to be damaged [5]. 

According to Winarno [4], at high heating, the stability 

and resistance of anthocyanin dyes change and cause 

anthocyanin damage. In addition to anthocyanins, high-

temperature thermal processes (>120oC) can damage 

bioactive compounds and reduce their antioxidant 

activity because natural antioxidants are sensitive to 

heating temperatures [30].  

Based on the antioxidant activity test of the purple 

sweet potato snack bar coated with soursop yogurt with 

various temperatures and heating, it appears to have the 

best antioxidant activity with an IC50 value of 129.86 ppm 

with a treatment temperature of 120 °C and a roasting 

time of 50 minutes. The lower IC50 value indicates that 

the better the antioxidant activity of the test sample [31]  

4. CONCLUSION  

Roasting temperature and time significantly affected 

the moisture content, ash content, fat content, protein 

content, carbohydrates, total calories, crude fiber, and 

antioxidant activity (IC50) of the purple sweet potato 

snack bar coated with soursop yogurt. The higher the 

roasting temperature and time, the lower the product's 

water content, ash, protein, crude fiber, and antioxidant 

activity. In contrast, the levels of fat, carbohydrates, and 

total calories are getting higher. Purple sweet potato 

snack bar coated with soursop yogurt with roasting 

treatment at 120°C and 50 minutes of roasting has the 

best chemical characteristics with water content 11.12%, 

ash content 1.74%, fat content 11.39%, protein 3.85%, 

carbohydrates 72.23%, calories 340.79 Kcal, crude fiber 

3.88% and antioxidant activity (IC50) 129.86 ppm.  
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