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ABSTRACT 
Biscuits are generally made from wheat flour, but in some cases, the gluten 
protein found in flour may cause allergies. Therefore, the use of flour, 
especially in complementary feeding biscuits, must be limited or replaced 
with other foods that are low or without allergens, one of which is purple 
sweet potato flour. The purpose of this study was to determine the effect of 
substitute purple sweet potato flour and tempeh on the organoleptic quality 
of complementary feeding biscuits. This type of research is a pure 
experiment with a completely randomized design (CRD) with 4 repetitions. 
Samples were complementary feeding biscuits with 6 variations in 
composition, namely samples X1, X2, X3, X4, X5, and X6. The independent 
variable is the variation in the composition of purple sweet potato flour and 
tempeh, while the dependent variable is the organoleptic quality (color, 
aroma, texture, and taste). Data collection used the hedonic test form which 
was given to 20 panelists. Data analysis used the Kruskal-Wallis test. The 
results showed that variations in the composition of purple sweet potato 
flour and tempeh had an effect on color (p = 0.046) and aroma (p = 0.043), 
but had no effect on texture (p = 0.172) and taste (p = 0.164). 
It is suggested to the next researchers to study the nutritional content and 
physicochemical properties of the Complementary feeding biscuits made 
from purple sweet potato flour and tempeh.  

 

 

Keywords: Purple sweet potato flour, tempeh, complementary feeding 
biscuits organoleptic quality 

 
Correspondence: 
Radeny Ramdany 

Poltekkes Kemenkes Sorong, Indonesia 
Email: radeny_ramdany@yahoo.com 

 

 

INTRODUCTION 
Food and nutrition have a strategic role in the 
development of a nation. The phenomenon that continues 
to develop is a strong awareness from various circles that 
food and nutrition have a very strong role in forming a 
healthy and productive individual (1). Infants need 
adequate nutritional intake for their growth and 
development. Infants aged 0-6 months can still meet their 
needs with breast milk. It is even recommended to be 
given exclusively. However, gradually, after the age of 6 
months, nutrition from breastmilk is not adequate. 
Infants need to be introduced to complementary feedings 
which are adjusted to the infants' digestive system, soft 
and easy to digest, can be in the form of porridge, rice 
cereal, fruit, and biscuits (2). The provision of 
complementary feeding in the form of biscuits is intended 
to familiarize infants with the sensation of solid and 
textured food so that it can stimulate teeth growth (3). 
Besides, giving biscuits also aims to improve infants' 
ability to hold objects with their thumb and forefinger (3). 
Biscuits are generally made from wheat flour, but in some 
cases, the gluten protein found in flour can cause allergies 
when consumed. Therefore, wheat flour must be limited 
or replaced especially for complementary feeding with 
other foods that are low or without allergens. One of 
them is purple sweet potato flour which is rich in vitamin 
A (beta-carotene), vitamin C, and manganese (2). 
Study conducted by Arief (2012) found that biscuit 
products with substitute sweet potato flour had a 
moisture content of 0.48% - 2.40%, an ash content of 
1.48% - 2.37%, a protein content of 7.24% - 9.35%, a fat 
content of 8.45% - 19.52%, carbohydrate content 68.27% 
- 80.44%, crude fiber 0.57% - 0.78%, β carotene 
11.31μg/g - 16.69 μg/g, vitamin C 0.05mg - 0.09mg, 
texture 3575 N/mm2- 4239.34 N/mm2, as well as 

microbiological tests which include the calculation of the 
total plate count (ALT) and yeast mold numbers that 
meet the SNI standard for biscuits. Biscuits with a 50% 
substitution of sweet potato flour have the best quality in 
terms of chemical, physical, and microbiological 
properties and are preferred because they have good 
taste, color, texture, and aroma (4). Apart from these main 
ingredients, other ingredients can also be added to the 
making of complementary feeding biscuits to increase 
their nutritional value, for example, tempeh. A 
nutritionist from the Department of Nutrition, Faculty of 
Medicine, University of Indonesia said that tempeh 
contains fiber and nutrients that are easily digested so 
that it is good for complementary feeding for infants aged 
over six months. The fiber contained in tempeh is very 
good for preventing constipation in infants which often 
occurs when they are given complementary feeding. 
Tempeh yeast has digested the hard soybean cell walls to 
become soft so that the protein and other nutrients in the 
tempeh are easily absorbed by the digestive system. 
Nitrogen is part of the essential amino acid, that is found 
in tempeh can be better digested and absorbed to give 
more benefits for infants' growth and development. 
Besides, tempeh also contains vitamin B12 which is 
needed especially by the nerves (5). The purpose of this 
study was to analyze the effect of purple sweet potato 
flour and tempeh substitution on the organoleptic quality 
of the complementary feeding biscuits. 
 
SUBJECTS AND METHODS 
Types of research 
This type of research was a true experiment with a 
completely randomized design (CRD). The independent 
variable was the variation in the composition of purple 
sweet potato flour and tempeh and the dependent 
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variable was the quality of the organoleptic including 
color, aroma, texture, and taste. The research was 
conducted in the Culinary Laboratory of the Nutrition 
Department of the Health Polytechnic of the Ministry of 
Health, Sorong. 
The research sample was complementary feeding biscuits 
with 6 variations in composition, namely X1 (100% Wheat 
Flour, 0% Purple Sweet Potato Flour, 0% Tempeh), X2 
(0% Wheat Flour, 90% Purple Sweet Potato Flour, 10% 
Tempeh), X3 (Wheat Flour 0%, Purple Sweet Potato Flour 
80%, Tempeh 20%), X4 (Wheat Flour 0%, Purple Sweet 
Potato Flour 70%, Tempeh 30%), X5 (Wheat Flour 0%, 
Purple Sweet Potato Flour 60 %, Tempeh 40%), X6 
(Wheat Flour 0%, Purple Sweet Potato Flour 50%, 
Tempeh 50%). 
Determination of the samples size using the replication 
formula by Montgomery (2001) (6) obtained the number 
of repetitions of 4 times resulted to total 24 sample units. 
The research instrument was the hedonic test form. Data 
collection was done by distributing hedonic test forms to 
panelists. On the hedonic test form, the panelists were 
asked to assess the sample on a scale of really like (4), 
like (3), dislike (2), and very dislike (1)(7). The panelists 

were 20 students of the Nutrition Department of the 
Health Polytechnic of the Ministry of Health, Sorong. Data 
processing using the SPSS computer program. Data 
analysis used the Kruskal-Wallis test at a 95% confidence 
level. 
 
RESEARCH RESULT 
Panelist Characteristics Overview 
Panelists who were involved in conducting the hedonic 
test were 20 slightly trained panelists who were taken 
from students of the Nutrition Department of the Health 
Polytechnic of the Ministry of Health Sorong. There were 
16 female panelists (80%) and 4 male panelists (20%). 
The panelists' ages ranged from 17 to 22 years old. 
Results of the Complementary Feeding Biscuits 
The complementary feeding biscuits were made with the 
main ingredients of purple sweet potato which is 
processed into flour then mixed with mashed tempeh, 
butter, eggs, and cheese. These ingredients are mixed 
until blended. The dough was then molded into a 10 
grams weight, round-shaped, and then baked. These 
complementary feeding biscuits were made with a 
variety of compositions as shown in Table 1.

 
Table 1. Variations in the Composition Complementary Feeding Biscuits 

 
Ingredients Complementary Feeding Biscuits 

X1 X2 X3 X4 X5 X6 

Wheat Flour (g) 92.5 - - - - - 

Purple Sweet Potato Flour(g) - 83.25 74 64.75 55.5 46.25 

Tempeh (g) - 9.25 18.5 27.75 37 46.25 

Butter (g) 62.5 62.5 62.5 62.5 62.5 62.5 

Egg (g) 25 25 25 25 25 25 

Cheese (g) 50 50 50 50 50 50 

 
In order for the food served to maintain its quality, the 
food served must be evaluated. One way is to calculate 
the consumer's food acceptance. Food acceptability is the 
percentage of food consumed of the total provided. This 
acceptance is influenced by several factors, including the 
appearance of the food when it is served and the taste of 
the food (8). To find out the results of the panelists' 
acceptance or level of preference, an organoleptic test 
was carried out by testing several parameters, such as the 
organoleptic properties of color, aroma, texture, and 
taste. 

Organoleptic Quality 
Color 
The color of a product is greatly influenced by 
appearance/presentation. The addition of a variety of 
different composition variations will result in a different 
color of the complementary feeding biscuit products.  
Based on Table 2, it can be seen that most of the panelists 
liked the color of the biscuits with wheat flour as a base 
ingredient (average value = 4.50) compared to the colors 
of the biscuits with variations in the composition of 
purple sweet potato flour and tempeh. 

 
Table 2. Test Results of the Average Color Likeness Level 

 
Complementary Feeding 

Biscuit 
Replication Mean  P-value 

R1 R2 R3 R4 

X1 4.80 4.25 4.30 4.65 4.50 0.046 

X2 4.05 3.80 3.65 3.80 3.83 

X3 3.75 3.80 3.70 3.50 3.69 

X4 3.90 4.00 3.45 3.55 3.73 

X5 3.95 3.90 3.65 3.55 3.76 

X6 3.80 3.85 3.80 3.85 3.83 

 
Among the colors of the biscuits with variations in the 
composition of purple sweet potato flour and tempeh, the 
most preferred were X2 and X6 biscuits (average value = 
3.83) with the composition of X2 biscuits was 83.25 
grams of purple sweet potato flour and 9.25 grams of 
tempeh; and X6, namely 46.25 grams of purple sweet 

potato flour and 46.25 grams of tempeh. The results of 
the Kruskal-Wallis statistical test showed a P value of 
0.046<0.05, which means that variations in the 
composition of purple sweet potato flour and tempeh 
affected the resulting color. 
Aroma 
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The aroma is one aspect of determining the delicacy of 
the food. The aroma felt by the sense of smell. The 
sensitivity of this sense of smell is higher than the sense 
of taste. Based on Table 3, it can be seen that most of the 

panelists liked the aroma of biscuits with wheat flour as a 
base ingredient (average value = 4.23) compared to the 
color of the biscuits with variations in the composition of 
purple sweet potato flour and tempeh. 

 
Table 3. Test Results of Mean of Favorite Aroma Levels 

 
Complementary Feeding 

Biscuit 
Replication Mean  P-

value R1 R2 R3 R4 

X1 4.35 4.10 4.10 4.35 4.23 0.043 

X2 3.90 3.60 3.80 3.85 3.79 

X3 4.10 3.80 3.95 3.90 3.94 

X4 3.95 4.05 3.60 3.90 3.88 

X5 4.00 3.90 4.00 4.00 3.98 

X6 4.15 4.05 3.90 3.55 3.91 

 
However, among the aroma of the biscuits with variations 
in the composition of purple sweet potato flour and 
tempeh, the most preferred was the X5biscuit with a 
composition of 55.5 grams of purple sweet potato flour 
and 37 grams of tempeh. The results of the Kruskal-
Wallis statistical test showed a P value of 0.043<0.05, 
which means that the variation in the composition of 

purple sweet potato flour and tempeh affected the 
resulting aroma of the biscuits. 
Texture 
Based on Table 4, it can be seen that most of the panelists 
liked the texture of biscuits with wheat flour as a base 
ingredient (average value = 4.08) compared to the 
texture of biscuits with variations in the composition of 
purple sweet potato flour and tempeh. 

 
Table 4. Test Result of Meanof Preferred Texture Level 

 
Complementary Feeding 

Biscuit 
Replication Mean  P-

value R1 R2 R3 R4 

X1 4.25 3.90 3.65 4.50 4.08 0.172 

X2 3.75 3.80 2.70 3.55 3.45 

X3 3.50 3.90 3.10 3.65 3.54 

X4 4.00 3.95 3.15 3.65 3.69 

X5 3.50 4.10 3.45 3.50 3.68 

X6 3.40 3.55 3.25 3.45 3.41 

 
Nonetheless, among the textures of biscuits with 
variations in the composition of purple sweet potato flour 
and tempeh, the most preferred is the X4 biscuit with 
64.75 grams of purple sweet potato flour and 27.75 
grams of tempeh. 
The results of the Kruskal-Wallis statistical test showed a 
P value of 0.172>0.05, which means that the variation in 

the composition of purple sweet potato flour and tempeh 
did not affect the resulting texture of the biscuits. 
Taste 
Based on Table 5, it can be seen that most of the panelists 
liked the taste of biscuits with wheat flour as the base 
ingredient (average value = 4.13) compared to the color 
of the biscuits with variations in the composition of 
purple sweet potato flour and tempeh. 

 
Table 5. Test Results of Mean of Favorite Taste Level 

 
Complementary Feeding 

Biscuit 
Replication Mean  P-

value R1 R2 R3 R4 

X1 4.20 4.20 3.90 4.20 4.13 0.164 

X2 4.00 3.45 2.70 3.70 3.46 

X3 4.11 3.70 2.60 3.25 3.42 

X4 3.75 3.50 3.00 3.75 3.50 

X5 3.30 3.95 3.25 3.70 3.55 

X6 3.15 4.00 3.65 3.30 3.53 

 
Moreover, among the flavors of biscuits with variations in 
the composition of purple sweet potato flour and tempeh, 
the most preferred was the X5biscuit with a composition 
of 55.5 grams of purple sweet potato flour and 37 grams 
of tempeh. The results of the Kruskal-Wallis statistical 

test showed a P value of 0.164>0.05, which means that 
the variation in the composition of purple sweet potato 
flour and tempeh did not affect the resulting taste of the 
biscuits. 
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DISCUSSION 
Color 
The sense of sight is often used in product evaluation. 
Colors are the quickest and easiest to make an 
impression, but they are the most difficult to describe and 
difficult to measure. Therefore, the sense of sight is a 
subjective assessment but still significant in product 
selection. The results showed that variations in the 
composition of purple sweet potato flour and tempeh in 
the making of complementary feeding biscuits affected 
the color of the biscuit. The color of the biscuits is 
assumed to be influenced by the pigment contained in 
purple sweet potatoes which gives the impression of a 
purplish red color. 
Aroma 
The sensitivity of the sense of smell is higher than taste, 
even substances that can stimulate the sense of smell are 
needed less than the sense of taste. The results showed 
that variations in the composition of purple sweet potato 
flour and tempeh affected the aroma of the biscuits. The 
aroma is assumed to be much influenced by the 
composition of the ingredients used such as purple sweet 
potato flour which gives a distinctive purple sweet potato 
aroma and a strong distinctive aroma from the butter 
used. 
Texture 
The texture of a food is felt by the sense of touch. The 
sense of touch is not limited to special organs, but almost 
to the entire skin surface. Three kinds of touch 
stimulation originate from mechanical, physical, and 
chemical stimuli. The results indicate that the variation in 
the composition of purple sweet potato flour and tempeh 
did not affect the resulting texture. The texture of the 
biscuits is influenced by the composition of the 
ingredients used. The texture of the biscuits is very 
crunchy after baking, the grated cheese gives a slightly 
rough texture (9-13). 
Taste 
Taste involves more of the senses of taste. Taste sensing 
can be divided into 4 main tastes which are salty, sour, 
sweet, and bitter. Sweet and salty are mostly detected 
and distinguished by the buds on the tip of the tongue 
while the buds at the base of the tongue are sensitive to 
bitterness. The results showed that the variation of the 
composition of purple sweet potato flour and tempeh did 
not affect the taste of the biscuits. The taste of the biscuits 
is influenced by the composition of the ingredients used, 
such as purple sweet potato which gives a sweet taste, 
while cheese and butter give a savory and salty taste (14-

18). 
 
CONCLUSION 
Based on the study conducted, it can be concluded that 
the variation in the composition of purple sweet potato 
flour and tempeh affected color (p = 0.046) and aroma (p 
= 0.043), but did not affect texture (p = 0.172) and taste 
(p = 0.164). 
 
SUGGESTION 
It is suggested to the next researchers to examine the 
nutritional content and physicochemical properties of the 
complementary feeding biscuits made of purple sweet 
potato flour and tempeh. It is recommended to make 
complementary biscuits made of purple sweet potato and 
tempeh to as an alternative to enrich and develop local 
food potentials with a high nutritional value which is a 
benefit for regional food security. 
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