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Abstract - The purpose of this research was to study of the appropriate amount of purple sweet potato substituted for wheat 
flour in muffin, which the percentages were 0 (control), 25, 50 and 75. The study found that the variation of the amount of 
purple sweet potato at different levels, the aditions of purple sweet potato were at the percentages 75 with statistical 
significance at the 95% confidence level. With the textural analysis using a Texture Analyzer, the results of the varying 
amount of purple sweet potato found that Springiness, Cohesiveness, Gumminess and Chewiness had similar value of 
control. And when adding more purple sweet potato, the hardness tended to increase. The chemical compositions of muffin 
made from purple sweet potato contained total calories, carbohydrates, fat, moisture, protein, ash and fiber anthocyanin, 
which were equal to 360.43 kcal, 30.04 g, 46.55 g, 17.47 g, 4.25 g, 1.39 g, 5.91 g, 1.33 g respectively, there was the amount 
of total anthocyanin at 5.08 mg/100g, total polyphenol at 174.53 mg eq GA, and total antioxidant activity (DPPH) was equal 
to 710.90 mgAA/100g. 
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I. INTRODUCTION 
 
The current market for pastry products has continued 
to grow, as the popularity of bakery products as 
appetizers and snacks has been increasing due to the 
ease and the consumption effects of Western food. 
This type of food is mainly composed of wheat flour, 
fat, eggs and sugar as the main ingredient. Brownies 
are another type of bakery product that is popular for 
consumers of all ages (Nanont Dangsangwan, 2009). 
The main ingredient of the brownies is wheat flour. In 
Thailand, these are still import of wheat flour from 
abroad, and this result in the loss of currency in wheat 
flour imports which are worth at least 2,000 million 
baht per year. (National Bureau of Agricultural 
Commodity and Food Standards, Ministry of Public 
Health). In the past, flour has been used to substitute 
wheat flour in many bakery products such as donuts, 
cakes and breads (Hathorn et al., 2008; Wu et al., 
2009; Greene and Bovell-Benjamin, 2004). But the 
use of purple sweet potato flour instead of wheat flour 
in the brownie, there is not much for the usage to 
develop a more nutritious brownie. 
 
Sweet potato is a root crop. It is the world's seventh 
most important food crop after wheat, corn, potato, 
barley and cassava. The sweet potato is important 
because it is easy to grow and has high yield 
(Kamonwan Jangchat, 2011 and Melada Arpirat, 
2014). Sweet potato can be grown in all parts of 
Thailand; central region produce most sweet potatoes; 
average yield per rai is about 9 tons, price of sweet 
potato in Thailand in 2015 is 20 baht per kilogram. 
(Ministry of Agriculture and Cooperatives, 
department of Agriculture Extension, 2016). Sweet 
potato is a source of carbohydrates, proteins, fiber, 

foods, vitamins, minerals and many health-promoting 
compounds, especially vitamin C, carotene and 
anthocyanin. The sweet potato will look different 
colors. The nutritional value of orange-fleshed sweet 
potato is found high doses of beta carotene; 
yellow-fleshed sweet potato contains vitamin B, 
vitamin C and antioxidants. The purple sweet potato 
found anthocyanin substances, which are the purple, 
blue, red pigments plants. These pigments have 
antioxidant properties; can reduce inflammation; help 
prevent blood vessels; reduce cholesterol; reduce the 
risk of cancer, heart disease and stroke in the brain. A 
study by Yang and Gadi (2008) found that purple-peel 
sweet potato with Terlaje variety has an anthocyanin 
content of 0.40 mg / g of fresh sweet potato. And the 
highest human anthocyanin content is 200 milligrams 
per day. Anthocyanin in purple sweet potato plays a 
very important role in bio-activity, the destruction of 
free radicals, anti-mutation Carcinogenicity and 
anti-allergy.  The effect of anthocyanin in purple 
sweet potato; the antioxidant activity was higher than 
that of anthocyanin extracted from red cabbage, grape 
peel and purple corn (Kano et al., 2005, and 
Bovell-Benjamin, 2007), this is consistent with Truog 
et al. al. (2011), is found that the purple sweet potato 
with varieties of Stoke purple, NC415 and Okinawa 
detected high levels of Anthocyanins of 80.2, 69 and 
21.1 mg / 100 g (fresh weight). At present, the use of 
sweet potato is still limited. Most of the sweet potato is 
cooked in the form of fresh and processed into starch. 
Therefore, the researcher has the idea to bring purple 
sweet potato flour with high nutrition value, especially 
antioxidants, to replace wheat flour in brownies, and 
to develop into a healthy food. This is another option 
for consumers; it also helps to increase the value of 
agricultural products in the country. 
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II. OBJECTIVE 
 
1. Study the quantity of purple sweet potato replacing 

wheat flour for making muffins. 
2. Study the characteristics of physical, chemical and 

the capability of the total antioxidant activity. 
 
III. RESEARCH METHODOLOGY 
 
1. To study the amount of purple sweet potato 
replacing wheat flour for making muffins. 
The preparation of raw materials was to prepare raw 
materials of purple sweet potato by boiling purple 
sweet potatoes in boiling water for 30 minutes, peel 
and press through the sieve. The preparation of 
muffins was to prepare muffins by varying the amount 
of purple sweet potato replacing wheat flour by 0 
(control sample), 25, 50 and 75 percentage of wheat 
flour, which modified from Apinya Charoenkul 
(2013), the standard recipe consisted of whole wheat 
flour and / or purple sweet potato 100 grams 
(Replacement ratio 0, 25, 50 and 75 percentage by 
weight flour) with sugar 40g, 0.6g salt and 2g baking 
powder mixed together and glazed in twice times, then 
hold it. Next, the mixture of liquid ingredients 
including rice bran oil 30 g, fresh milk 30 g, chicken 
eggs 30 g, and 2 g vanilla need to be processed; before 
set aside in a dry mix, used a lightly paddle mixture, 
then loading the ingredients into a paper cup with 40 
grams of, baked in a microwave oven with 800 watts of 
power for 3 minutes. Sensory quality assessment by 
acceptance test method, used 9 – Point Hedonic scale 
to assess the appearance, color, texture, odor, taste, 
and overall preference. The experimental study used 
testers who were not trained 50 peoples, the 

experimental design was Randomized Complete 
Block Design: RCBD, analysis of variance, and 
compare the difference between the average by 
Duncan’s New Multiple Range Test method at the 
95% confidence level. 
 
2. Study the characteristics of physical, chemical 
and the capability of the total antioxidant activity. 
Bring the muffin with the purple sweet potato in 0, 25, 
50 and 75 percentage of flour weight, to study the 
physical characteristics of muffin after baking. The 
evaluation of the muffin’s textural properties using the 
texture analyzer (Texture analyzer) comprising the 
Hardness, Adhesiveness, Springiness, Cohesiveness, 
Gumminess, chewiness. Bring the muffin with purple 
sweet potato in 0 and the muffin of purple sweet potato 
accepted by consumers, to study the chemical 
composition including total anthocyanin, total 
polyphenol and total antioxidant activity: DPPH 
dietary fiber based on a method of AOAC (2012). 
 
IV. RESULTS 
 
1. The results of the study the amount of purple 
sweet potato replacing wheat flour for making 
muffins. 
The results of the sensory quality assessment as shown 
in    Table 1. There were evaluation of the sensory 
quality of the standard recipes of the ice cream 
standard and to test the acceptance by the testers used 
9 – Point Hedonic scale to assess; by the assessment of 
50 students and the general public testers. It found that 
the quality Odor, Taste, Texture and Overall 6.70, 
7.30, 7.20 and 6.92respectively. Replacement ratio 75 
percentage by weight flour was more preferable. 

 

Sensory Characteristics 
The quantity of purple sweet potato substituted for wheat flour (weight of wheat 

flour (%)) 
0 25 50 75 

Appearance ns 5.60±1.70 6.10±1.84 6.00±1.65 5.92±1.71 
Color 6.74±1.56a 5.74±1.81b 5.50±1.79b 5.44±1.70b 
Odor 5.40±1.56b 6.14±1.54a 6.32±1.58a 6.70±1.64a 
Taste 5.22±1.90c 6.40±1.88b 6.76±1.44ab 7.30±1.34a 

Texture 4.38±2.19c 6.18±1.84b 6.70±1.78ab 7.20±1.51a 
Overall 5.54±1.75b 6.28±1.63a 6.82±1.42a 6.92±1.72a 

Remark : Mean ± Standard Deviation 
a,b,c… Means with the different letters are significantly different (p≤0.05). 

ns Means are not significantly different (p>0.05). 
Table 1. Sensory characteristics of the quantity of the purple sweet potato substituted for wheat flour to make muffins with 0, 25, 50 and 

75 percentage by weight flour. 
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2. The results of the Study the characteristics of physical, chemical and the capability of the total 
antioxidant activity. 
The results of the texture quality in studying the quantity of purple sweet potato substituted for wheat flour to 
make muffins with 0, 25, 50 and 75 percentage by weight flour; using a Texture Analyzer as shown in Table 2. 
The results of the chemical composition as shown in Table 3. 
 

Textural 
Characteristics 

The amount of purple sweet potato replace for wheat flour (weight of wheat flour 
(percentage) 

 0 25 50 75 
Hardness 64.81±8.24b 138.88±42.66a 135.73±20.12a 83.43±13.76ba 

Adhesiveness ns -32.05±36.63 -750.83±2048.20 -3.29±2.25 118.20±187.80 
Springiness 0.90±0.01a 0.81±0.08b 0.90±0.01a 0.86±0.04a 

Cohesiveness 0.59±0.08a 0.50±0.08b 0.54±0.02ab 0.54±0.04ab 
Gumminess 38.95±10.08b 69.37±24.75a 75.22±12.96a 44.86±5.54b 

Table 2. The results of the texture quality in studying the amount of purple sweet potato substitutes for wheat flour to make muffins 
with 0, 25, 50 and 75 percentage by weight flour. 

 

Chemical composition Fresh purple sweet 
potato 

Purple sweet potato substituted for 
wheat flour in muffins Units 

Total energy 128.46 360.43 Kcal 
Moisture 67.10 30.40 G 

Carbohydrate 30.91 46.55 G 
Fat 0.18 17.47 G 

Protein 0.80 4.25 G 
Ash 1.01 5.91 G 
Fibre 3.82 1.33 G 

Total anthocyanin 0.70 5.08 Mg 
Total polyphenol 132.30 174.53 mg eq GA 

Total antioxidant activity 14.26 710.90 mgAA 
Note: Analysis value by company “Central Laboratory (Thailand) and Institute of Nutrition”. 

Table 3. Chemical compositions used purple sweet potato substituted for wheat flour to make muffins compared to fresh purple sweet 
potatoes. 

 
CONCLUSION 
 
1. Study the amount of purple sweet potato 
replacing wheat flour for making muffins.  
The results of varying the amount purple sweet potato 
replacing wheat flour at 0 (control formula), 25, 50 
and 75 percentage show that the quantity of purple 
sweet potato replacing wheat flour in 75 percentage 
has more preference score than 25, 50 and the 
controlled sample at the 95 percent confidence level. 
2. Study the quality of physical, chemical, 
microbial and the capability of the total 
antioxidant activity.  
The measurement of texture quality using the Texture 
Analyzer; the values of springiness, cohesiveness, 
gumminess and chewiness are similar to the control 
samples. When considering the hardness, it is found 
that the increasing change of purple sweet potato 
substituted for wheat flour results in an increase of 
Hardness significantly at the 95% confidence level. 
When analyzing for chemical composition, total 
energy, moisture, carbohydrate, fat, protein, ash and 
fiber are 360.43 kcal, 30.40 g, 46.55 g, 17.47 g, 4.25 g, 
1.39 g, 5.91 g, 1.33 g, respectively; total antioxidant 

activity and total polyphenol are 5.08 mg, 710.90 
mgAA and 174.53 mg eq GA, respectively. 
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