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INTRODUCTION

Bachelor in Technology and Livelihood Education (BTLEd) 
prepares young adults to spearhead the diffusion of technol-
ogy and livelihood education in the countryside. Being an 
agricultural country, farmers are the forefront of our econo-
my. Hence, livelihood education among our corn household 
needs due attention. 

According to the annual report 2018 of Department of Ag-
riculture, national production of corn attained 7,771,918.6 
MT. Almost 21% of this volume was contributed by Ca-
gayan Valley. However, in an interview from local farmer 
in Gattaran, some farmers abandon their standing cornfield 
without harvesting the corn ear due to the very low buying 
price of corn grains that can no longer compensate the effort 

of harvesting. Moreover, the activities of corn household in 
the field are seasonal. Hence, there is more slack time as 
compared to productive time. It is for this reason to divert 
some of household time to engage them into corn processing 
such as but not limited to ice cream. Although ice cream is 
already known to consuming public, there is a need to revisit 
the sources of raw materials to make it more competitive in 
term of price and nutritional quality.

Ice cream has a high nutritional value consisting of small 
air cells dispersed in a partially frozen, continuous aqueous 
phase. The desired quality is achieved by both proper pro-
cessing and formulation of the different ingredients, Goff 
& Hartel (2013).1 Corn syrup is an indispensable element 
in ice cream making. Technically speaking, corn syrup is 
commonly referred to as ‘glucose syrup’ or ‘corn starch hy-
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ABSTRACT
Ice cream is a popular treat that is known to everyone. The goal of this study was to produce ice cream from the sweet pearl F1 
variety, which was affected by three different levels of maize starch. It was founded by a group of academics from the College 
of Education, namely from the BTLEd department, to empower young people to spread technology and livelihood education in 
rural regions. Because we are an agricultural country, farmers are at the forefront of our economy. As a consequence, we must 
pay careful attention to how livelihood education is spread among our corn families.
The aim of this study was to develop three ice cream formulations and use sensory assessment to assess their nutritional quality 
and appeal.
The flavor and color criteria for sensory evaluation in ice cream did not differ substantially among the three treatments tested, 
according to the study’s results. ANOVA revealed that the treatments were substantially different in terms of ice cream texture 
and palatability. According to the nutritional research, only T3 surpassed the USDA’s fat limit of no more than 10%.
The three different quantities of starch did not make a significant difference in taste or color among the treatments tested, but 
they did make a significant difference in texture and palatability.
To ensure great palatability and texture, the researchers recommend utilizing one teaspoon (T3) commercial corn starch, as well 
as a fat level of no more than 10%. More study on the melting ability of the ice cream after it hardens in the ice cream maker is 
also recommended.
Key Words: Sweet Pearl F1, Nutritional analysis, Ice cream, Palatability, Texture, Flavor
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drolysate syrup. Corn syrup are classified by their dextrose 
equivalence (DE), which indicates their degree of hydrolysis 
from starch to dextrose. The higher the DE, the sweeter the 
corn syrup will be until complete conversion with a DE of 
100 is achieved.  However, ice cream manufacturers usually 
used liquid or dry corn syrup products with a 28 -42 DE, 
Goff & Hartel (2013).1

This technology would increase the utilization of corn spe-
cifically the sweet pearl white corn (F1) variety grown in the 
region. It likewise opens the opportunity for product diver-
sification resulting to additional income for the farmers and 
the household. The technology shall develop optimum corn 
(white corn /f1) ice cream preparation process that can be 
adopted by micro, small, and medium enterprises (MSMEs), 
LGUs and even existing ice cream makers in the region. This 
technology will also produce safe, nutritious, acceptable and 
all-natural ice cream products that will be available to indi-
viduals who are fond of sweets or desserts.

Objectives of the Study
Generally, this study aimed to formulate and test corn ice 
cream.  In particular, it aimed to:

a. Formulate ice cream product
b. Determine the nutritional content of the processed ice 

cream 
c. Determine the acceptability of the product thru sen-

sory evaluation

Statement of the Null Hypothesis
There is nosignificant difference on the effect of starch con-
tent of the different treatments in terms of taste, texture, 
color and palatability.

Related Literature
Corn, technically known as Zea mays Lynn, is one of the 
Cagayan Valley’s secondary crops. Corn production is criti-
cal since corn farming is many farmers’ primary source of 
income. Corn ice cream offers a lot of benefits. The absence 
of a well-established and efficient corn ice cream process in 
the area, on the other hand, restricts the range of goods that 
producers may provide to local and international customers. 
Sweet Pearl F1 is a rare hybrid waxy-sweet white maize with 
milky white kernels and high amylose content. It is a 60-65 
day early maturing variety. Because of its great drought tol-
erance, it is ideal for planting in the dry season.

Ice cream is defined as a frozen product produced from a 
combination of dairy components that has at least 10% milk 
fat (Marshall and others 2003)2 before the addition of bulk 
ingredients such as flavorings and sweeteners, according to 
the United States Federal Regulations (21CFR135.110). Fur-
thermore, (AM  Abd El-Rahman et al.,1997)3viscosity of the 
ice cream mixes is affected by the source of milk fat and the 

addition of emulsifier.Textural characteristics of ice (Syed 
QA, etal.)4   are the main variables influencing the product’s 
commercial success.Furthermore, ice creams are charac-
terized for particle size distribution of fat globules, melt-
ing resistance and amount of proteins in the aqueous phase 
(Granger C. 2004).5 Moreover,(M.M.R.Koxholt etal. 2001)6 
the meltdown is dependent on the fat agglomerate sizes in the 
unfrozen serum phase.  According to Buyck JR et.al (2011)7, 
ice cream production costs may be decreased by increasing 
the temperature of the storage freezer as a way of lowering 
energy costs. They also discovered that stabilizers and emul-
sifiers enhance ice cream texture by increasing viscosity and 
restricting free water molecule mobility. Nonetheless, their 
abundance may result in reduced melting and whipping ca-
pabilities. Sugar gives ice cream a sweet flavor and enhances 
thickness and bulkiness, but too much of it may cause it to 
become mushy if the solid percentage exceeds 42 percent.

According to Arbuckle (2000)8, ice cream must include less 
than 10% milkfat and 20% total milk solids to meet US regu-
latory requirements. It can’t have more than 0.5 percent sta-
bilizers and can’t have less than 1.6 pounds of total food sol-
ids per gallon. Fat is 12 percent, milk solids non-fat (MSNF) 
is 11 percent, sugar is 15 percent, stabilizers and emulsifiers 
are 0.3 percent, and TS is 38.3 percent in an excellent av-
erage ice cream.Stabilizers enhance water binding capacity, 
thus they have no impact on taste or product value. In addi-
tion, stabilizers in ice cream smooth the texture, increase vis-
cosity, and offer resistance to melting. Furthermore, flavor 
perception is determined by the nature and quantity of the 
flavor compound and its availability to the sensory system as 
a function of time(Li Z. 1997)9.

CONCEPTUAL FRAMEWORK

METHODS AND PROCEDURES

MATERIALS

The materials used in this study were corn grits (hard dough 
stage) of sweet pearl (F1), whole milk, heavy cream, vanilla 
extract; sweetener table salt; and commercial corn starch.
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Experimental Procedures

Figure 1: Flowchart of corn ice cream.

Preliminaries in corn ice cream making. The raw materi-
als were purchased from the local public market. However, 

the corn was taken from Alcala due to the desired variety. 
Other materials and ingredients were sorted according to the 
desired quantity. Different pre-treatment activities such as 
grinding, crushing and pressing were employed to facilitate 
the extraction of the aroma of corn and obtain the maximum 
starch.Suspended particles from corn liquid were removed 
through filtration using cheesecloth. This preventsthe inclu-
sion of unnecessary particles that will destroy the desired 
texture in the treatments.

Formulation of Corn Ice Cream. The following ingredi-
entsexcept corn starchwere usedat constant amount in the 
product formulation, namely; desired level of corn kernels 
(sweet pearl-F1), whole milk, heavy cream, vanilla extract, 
sweetener, and table salt. Three formulations were made and 
were subjected to sensory evaluation with common param-
eters.

Consumer Acceptability Test or Sensory Analysis. The 
physical parameters include taste, texture, palatability, and 
color. The fifteen panels of evaluators were clustered into 
three to cover the three treatments. Each cluster evaluated 
the three treatment formulations and conducted three evalu-
ations per treatment. A 10-point hedonic scale was used to 
determine the level of each of attribute namely taste, texture, 
palatability and color.The rubrics for the sensory evaluation 
are shown below;

Criteria Unsatisfactory
(1)

Fairly Satisfactory
(2)

Satisfactory
(3)

Very Satisfactory
(4)

Taste
Ice cream tastes bland Ice cream is too sweet Ice cream is delicately 

sweet but sugary
Delicately sweet, with 
a well-balanced taste of 
corn.

Texture
Very rough and watery Slightly rough and dry with 

few granular particulates.
Ice cream is fine and 
smooth with few granular 
particulates.

Ice cream is fine, smooth 
and firm.

Palatability
Poor blend of corn with 
other ingredients

Refreshing blend of corn 
but with dominant flavor of 
cream.

Refreshing blend of 
ingredients but with only 
a partial corn flavor.

Refreshing  blend with a 
dominant taste of corn

Color
Color combination used 
was pale/weak. It is not 
appropriate for the corn 
flavor.

Color combination used was 
pale/weak. It does not harmo-
nize with corn flavor.

Color combination used 
was quite pleasing and in 
harmony with the corn 
flavor.

Color combination was 
pleasing and in harmony 
with the corn flavor.

Laboratory Testing. Treatments that are properly packed 
were submitted to FAST laboratory in Quezon City for Nu-
tritional Analysis.

Packaging and Labeling. The developed products were 
packed in cups and labeled following the FDA label require-
ments in the containers.

Statistical Tool
The rubrics served as the source of raw data. The mean ob-
tained in the score sheet were used to process the data and 

were analyzed using the One way ANOVA (Analysis of Vari-
ance). F-computed and F-tabular values were used to com-
pare the level of significance among treatments at 1% and 
5% level of significance. 

RESULTS

Table 1 shows the result of sensory evaluation on the tastepa-
rameter of ice cream. The obtained meanof 3.27 falls within 
the level of satisfactory while 3.67 is nearly very satisfactory. 
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In other words, the effect of starch in the formulation gave 
more than satisfactory result to consumer. However, using 
the ANOVA as revealed in Table 1a, showed that treatments 
were not significantly different from each other. The vari-

able amount of starch from ¼ tsp to 1 tsp did not give any 
substantial difference in terms of taste among the treatments 
tested.

Table 1: Result of sensory evaluation as to Taste among the treatments:
Treatment Replication TOTAL MEAN

I II III

T1 3.4 3.0 3.4 9.8 3.27

T2 3.4 3.0 3.4 9.8 3.27

T3 3.4 3.6 4.0 11.0 3.67

Grand Total 30.6

Grand Mean 3.403

Table 1a: ANOVA Table for Taste
Sources of Variance Degrees of 

Freedom
Sum of 
Squares

Mean 
Square

F-Comp Tabular -F

       5%                     1%

Treatment t-1 0.32 0.16 0.281n.s. 5.14 10.92

Experimental Error t(r-1) 3.4 0.57

Treatments n.s.

Table 2 shows the result of sensory evaluation on the texture 
parameter of the ice cream. The obtained mean of 3.27 and 
3.20is nearly described it as satisfactory while that of 3.47 
is nearly very satisfactory. In other words, the effect of the 
three levels of starch in the formulation gave satisfactory re-
sults to consumer. Furthermore, ANOVA  areveals as shown 
in Table 2a that the treatments gave highly significant dif-
ferences among each other. The one teaspoon level of starch 

gave a substantial difference in term of texture as compared 
to the other treatments.Considering the findings of Syed et 
al., textural attributes of ice cream are the key factors deter-
mining the market success of the product. We can safely say 
therefore that T1& T2 did not give a comparable result to 
T3. Hence, one teaspoon is highly favorable compared to the 
other treatments.

Table 2: Result of sensory evaluation as to Texture among the treatments:
Treatment Replication TOTAL MEAN

I II III

T1 3.4 3.4 3.0 9.8 3.27

T2 3.4 3.2 3.0 9.6 3.20

T3 3.6 3.4 3.4 10.40 3.47

Grand Total 29.80

Grand Mean 3.313

Table 2a: ANOVA Table for Texture
Sources of Variance Degrees of 

Freedom
Sum of Squares Mean Square F-Comp Tabular -F

       5%                     1%

Treatment t-1 0.70 0.35 12.96** 5.14 10.92

Experimental Error t(r-1) 0.16 0.027

Treatments**.
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Table 3 shows the result of sensory evaluation on the color 
parameter of ice cream. The mean obtained of 3.27, 3.20, & 
3.47 described it as more than satisfactory. In other words, 
the effect of starch in the formulation gave more than satis-
factory results to consumer. However, using the ANOVA as 
revealed in Table 3a, the treatments were not significantly 

different from each other. The threeamounts of starch did 
not give any substantial difference in terms of color among 
the treatments tested. Nonetheless, color combination used 
was quite pleasing and in harmony with the corn flavor as 
manifested in the rubrics.

Table 3: Result of sensory evaluation as to Color among the treatments:
Treatment Replication TOTAL MEAN

I II III

T1 3.4 3.0 3.4 9.8 3.27

T2 3.4 3.0 3.4 9.8 3.27

T3 3.4 3.6 4.0 11.0 3.67

Grand Total 30.6

Grand Mean 3.403

Table 3a: ANOVA Table for Color Test
Sources of Variance Degrees of Freedom Sum of 

Squares
Mean Square F-Comp Tabular -F

       5%                     1%

Treatment t-1 0.32 0.16 0.281n.s. 5.14 10.92

Experimental Error t(r-1) 3.4 0.57

Treatmentsn.s.

Table 4 shows the result of sensory evaluation on the pal-
atabilityparameter of ice cream. The mean obtained of 3.13 
and 3.07 is described as satisfactory while that of 3.87 is 
nearly very satisfactory. Looking at the rubrics, the effect 
of starch in the formulation gave more than a refreshing 
blend of ingredients but with only a partial corn flavor as 
observed by the consumer. Moreover, using the ANOVA as 
shown in Table 4a, it showed that the results gave a highly 

significant differenceamong the treatments tested. The var-
ied amount of starch (as stabilizer) gave highly substantial 
difference in terms of palatability among the treatments 
tested. Hence, the overall palatability of T3 among the oth-
er treatments was highly commendable. The findings runs 
parallel to the statement of Syed et al. that stabilizers im-
prove the viscosity of the ice cream as it enters the palate of 
the taster or evaluator.

Table 4: Result of sensory evaluation as to Palatabilityamong the treatments:
Treatment Replication TOTAL MEAN

I II III

T1 3.0 3.0 3.4 9.4 3.13

T2 3.0 3.2 3.0 9.2 3.07

T3 3.6 4.0 4.0 11.6 3.87

Grand Total 30.20

Grand Mean 3.357

Table 4a: ANOVA Table for Palatability Test
Sources of Variance Degrees of 

Freedom
Sum of 
Squares

Mean Square F-Comp Tabular -F
       5%                     1%

Treatment t-1 01.18 0.59 14.75** 5.14 10.92

Experimental Error t(r-1) 0.24 0.04

Treatments **
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Table 5 shows that Treatment three (T3) had fat content 
of 8.56% which is way below T2 & T1. The findingsis in-
consonant with the recommended level of the US Federal 
Regulations of fats of not more than 10% as mentioned by 
Marshall et al. (2003). The rest of the parameters exceeded 
the recommended values. The minimum sugar content of the 
treatments was recorded in T3 at 18.8%. However, this value 
is little bit higher than 15%   as recommended by Arbuckle 
(2000). Nonetheless, this nutritional content could be man-
aged during packaging so as to meet the recommended body 
daily allowance by the consumer. 

Table 5:  Laboratory result on the nutritional quality 
of corn Ice cream as analyzed by FASTLAB, Quezon 
City, Manila. May 2021
Parameters Results

Treatment 1 Treatment 2 Treatment 3

Moisture 57.2 55.7 57.5

Ash 0.823 0.756 0.712

Fat 13.4 11.4 8.56

Protein 2.72 2.01 2.93

Carbohydrates 25.9 30.1 30.3

Calories 235 231 210

Total sugar 20.0 19.2 18.8

Total dietary 
fiber

5.17 5.08 3.65

DISCUSSION OF FINDINGS

The result of sensory evaluation on the taste parameter of 
ice cream. The obtained mean of 3.27 falls within the level 
of satisfactory while 3.67 is nearly very satisfactory. In other 
words, the effect of starch in the formulation gave more than 
satisfactory result to consumer. However, using the ANOVA 
as revealed in Table 1a, showed that treatments were not sig-
nificantly different from each other. The variable amount of 
starch from ¼ tsp to 1 tsp did not give any substantial differ-
ence in terms of taste among the treatments tested.

The result of sensory evaluation on the texture parameter of 
the ice cream. The obtained mean of 3.27 and 3.20 is nearly 
described it as satisfactory while that of 3.47 is nearly very 
satisfactory. In other words, the effect of the three levels of 
starch in the formulation gave satisfactory results to con-
sumer. Furthermore, ANOVA reveals as shown in Table 2a 
that the treatments gave highly significant differences among 
each other. The one teaspoon level of starch gave a substan-
tial difference in terms of texture as compared to the other 
treatments. Considering the findings of Syed et al., textural 
attributes of ice cream are the key factors determining the 
market success of the product. We can safely say therefore 
that T1& T2 did not give a comparable result to T3. Hence, 

one teaspoon is highly favorable compared to the other treat-
ments.

The result of sensory evaluation on the color parameter of ice 
cream. The mean obtained of 3.27, 3.20, & 3.47 described it 
as more than satisfactory. In other words, the effect of starch 
in the formulation gave more than satisfactory result to con-
sumer. However, using the ANOVA as revealed in Table 3a, 
the treatments were not significantly different from each 
other. The three amount of starch did not give any substan-
tial difference in terms of color among the treatments tested. 
Nonetheless, color combination used was quite pleasing and 
in harmony with the corn flavor as manifested in the rubrics.

The result of sensory evaluation on the palatability param-
eter of ice cream. The mean obtained of 3.13 and 3.07 is 
described as satisfactory while that of 3.87 is nearly very 
satisfactory. Looking at the rubrics, the effect of starch in the 
formulation gave more than a refreshing blend of ingredients 
but with only a partial corn flavor as observed by the con-
sumer. Moreover, using the ANOVA as shown in Table 4a, 
showed that the results gave a highly significant difference 
among the treatments tested. The varied amount of starch 
(as stabilizer) gave highly substantial difference in terms of 
palatability among the treatments tested. Hence, the over-
all palatability of T3 among the other treatments was highly 
commendable. The findings run parallel to the stabilizers 
that improves the viscosity of the ice cream as it enters the 
palate of the taster or evaluator3.

Treatment three (T3) had fat content of 8.56% which is way 
below T2 & T1. The findings is inconsonant with the rec-
ommended level of the US Federal Regulations of fats of 
not more than 10% 2. The rest of the parameters exceeded 
the recommended values. The minimum sugar content of the 
treatments was recorded in T3 at 18.8%. However, this value 
is little bit higher than 15% 4. Nonetheless, this nutritional 
content could be managed during packaging so as to meet the 
recommended body daily allowance by the consumer. 

CONCLUSIONS

The study, therefore, closes that the;

1. Three levels of starch did not give any substantial dif-
ference in terms of taste and color among the treat-
ments tested;

2. The three levels of starch gave highly significant dif-
ference in terms of texture and palatability among the 
treatments tested; and

3. Treatment three (T3) surpassed the USDA recommen-
dation of not more than 10% fat. 

RECOMMENDATION
Based on the above findings of the study, the researchers rec-
ommend:
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1. The use of one teaspoon (T3) commercial corn starch 
to ensure good results on palatability and texture; and

2. The use of treatment 3 (T3) due to its ideal level of nutri-
tional analysis for fats in terms of recommended value.

3. Further study on the melting ability as it hardens in the 
ice cream maker. 

4. More flavors or variants may be tested for nutritional 
value

ECONOMIC/ FINANCIAL IMPLICATIONS
Many culinary inventions are currently available on the mar-
ket. Culinary scientists are overly preoccupied with finding 
food trends that both elderly and young people would like 
and become the finest in town (food trends). There are many 
various types of deserts available on the market, but the nu-
tritional content of these meals is particularly important to 
consumers. People like ice cream as one of their favorite 
meals. While there are several commercial ice creams on the 
market, this research focuses on the palatability and nutri-
tional value of its sources while not compromising the qual-
ity of its type. With the economic assistance of this kind of 
business, many food grabbers would utilize such business, 
which in turn would prove to be economically or financially 
beneficial to the company owners. When there is more com-
pany like this, there will be economic stability or financial 
independence. Similarly, smart consumers would be able to 
purchase goods with great nutritional value as well as those 
that are reasonably priced.

Asserted by Karaman et al.(2014)10 Frozen dessert producers 
have numerous options for changing the content, ingredients, 
shape, quality, and packaging of their goods. With such a 
diverse range of ingredients and techniques at one’s disposal, 
the possibility for creating a plethora of delectable frozen 
desserts is almost limitless.
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