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Abstract— Cookies are a type of snack food that is well known and loved by the public, often served as a supplement to toddlers' diets.
Cookies commonly consumed by toddlers are generally made from wheat flour, which is an imported product. Therefore, corn flour is
used to reduce dependence on wheat flour. The purpose of this study is to analyze the feasibility of developing corn cookies enriched with
spinach flour and tilapia flour. This study uses a quantitative and qualitative approach. The quantitative study uses a survey method with
100 samples determined purposively in districts with high stunting rates in West Sumatra, namely Pasaman and Solok districts. The
research samples are parents who have toddlers. The data collected was data on the feasibility of developing cookies, which included
aspects of demand, market, and technical aspects (shape, taste, color, aroma, texture). The feasibility study results showed that 96% of
respondents were aware of stunting in toddlers and 97% of respondents considered that corn cookies with added spinach and tilapia
should be produced as supplementary food for stunted toddlers with the desired characteristics, namely star-shaped (55%), sweet taste
(55%), brownish yellow color (57%), savory aroma (65%), and crispy texture (75%). The location where respondents hoped to purchase
these cookies was near their place of residence (68%) with a price range of IDR 5,000 - IDR 10,000 per pack (64%). The FGD results
stated that corn cookies with added spinach and tilapia flour were very much needed and very feasible to develop.

Keywords: Feasibility study, corn cookies, spinach, tilapia fish flour

1. INTRODUCTION

Food consumption is closely related to the energy intake of children. Low energy intake can cause physical growth deficits in
children and increase the risk of stunting [1], [2]. In addition, adequate intake of nutrients such as protein, calcium, vitamin A, and
zinc can stimulate children's height growth and reduce the risk of stunting [3]. In general, children prefer snacks to staple foods.
Snacks that are consumed daily can help meet energy, nutrient, and protein requirements [4], but snacks are often identified as foods
that are high in energy but low in nutrients [5].

In implementing stunting prevention efforts, the Ministry of Health of the Republic of Indonesia (2021) stated that the pandemic
had disrupted nutrition services. One of the four alternative solutions designed to address these obstacles is to increase the use of
local foods in the form of Supplementary Feeding (PMT) for malnourished toddlers, so that malnutrition does not become prolonged
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and cause stunting. PMT for toddlers can be made from nutrient-dense Mixed Food Ingredients (BMC) by utilizing local food
ingredients [6]. One form of PMT produced by factories is cookies.

Cookies are a type of snack food that is well known and loved by the public, often served as a supplement to toddlers' diets. Cookies
have a crunchy texture and are not easily crushed like most other types of cookies [7]. Wheat flour is generally the main ingredient
in cookies. The demand for wheat flour has increased along with the variety of wheat flour-based products [8]. According to data
from the Central Statistics Agency (2021), the amount of wheat food imports throughout 2021 reached 31.34 thousand tons [9].
Therefore, in this study, wheat flour was substituted with a local food ingredient, namely corn flour, to reduce dependence on wheat
flour as an imported commodity.

Corn (Zea mays) is one of the local food ingredients available throughout Indonesia. Corn contains vitamin B complex, which is
excellent for the skin, hair, digestion, heart, and brain. It also contains vitamins C, A, and K, beta-carotene, and selenium, which
play an important role in the immune system [10]. The use of corn flour has been previously studied in the production of biscuits
and cookies [10]-[12] and cookies [13]. In addition, in this study, cookies were supplemented with other food ingredients, namely
spinach and tilapia flour, to increase the nutritional content of the cookies.

Spinach (Amaranthus sp) is a vegetable that is rich in nutrients, low in calories, but very high in vitamins, minerals, and other
phytonutrients. Spinach also contains flavonoids that function as antioxidants, thereby counteracting free radicals [14]. The
nutritional content of 100 g of spinach leaves is 2.3 g of protein, 3.2 g of carbohydrates, 3 g of iron, and 81 g of calcium. Spinach
is also rich in various vitamins and minerals, namely vitamin A, vitamin C, niacin, thiamine, phosphorus, riboflavin, sodium,
potassium, and magnesium [15].

The animal protein source added to these cookies is tilapia (Oreochromis niloticus). Tilapia, also known as Nile tilapia, is recognized
as one of the freshwater fish with high economic value in Indonesia and several other Asian countries, due to its relatively good
adaptability to the environment and ease of cultivation [16]. Suyanto (2010) added that tilapia is widely popular because it has thick
and delicious meat, and its price is relatively cheap and affordable for people in Indonesia [17]. Tilapia contains 43.76% protein,
7.01% fat, 6.80% ash, and 4.28% water per 100 g of fish weight [18].

Cookies with added corn flour as a substitute for corn flour and added spinach and tilapia flour to increase the nutritional content
of cookies have not yet been found. Therefore, this study on the development of corn cookies with added spinach and tilapia flour
as a potential food for stunted toddlers is the main focus of this research, which is expected to answer the question of how promising
the development is in terms of demand, market conditions, and technical aspects.

II. METHODOLOGIE

This study used quantitative research with a survey method. The research area was determined purposively from a list of 1,000
villages prioritized for stunting in 2018 [19], selecting Pasaman and Solok districts as the areas with the highest stunting rates in
West Sumatra and included in the stunting intervention priority.

The research sample consisted of families with toddlers as the main target of the product to be produced. The family sampling
technique was carried out purposively with 100 samples, with 50 samples in each selected village. The feasibility study data
collection technique was carried out directly with the assistance of the local Health Office team, which had previously entered into
a cooperation agreement with the proposing university. The data collection tool used an instrument designed by the research team
together with partners in the initial preparatory FGD, followed by a validity and reliability test of the instrument. Data processing
used basic statistical analysis using SPSS.
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II1. RESULTS AND ANALYSES
1. Respondent Characteristics

This study used 100 respondents who had toddlers. Most of the respondents were mothers aged 27-32 years (38%) and fathers aged
33-38 years (40%). Thirty-two percent of mothers had a D3 education level, while 34% of fathers had a D3 education level. Based
on the study results, 55 percent of mothers were housewives and 48 percent of fathers worked as farmers. Thirty-six percent of
mothers had an average income of less than IDR 1,000,000, and 35 percent of fathers had an average income of IDR 1,000,000—
IDR 2,000,000.

Table 1. Frequency distribution of respondent characteristics

Variable Percentage
Mother Father
Age
18-26 11,0 3
27-32 38,0 27
33-38 36,0 40
3946 15,0 20
47— 54 0 10
Education
Elementary School 7,0 1
Junior High School 6,0 19
Senior High School 30,0 34
Diploma 3 32,0 5
Bachelor's Degree 17,0 27
Master's Degree 8,0 4
Job
Housewife 55 0
Seller 2 13
Farmer 48
Livestock farmer 2
Driver/Motorcycle taxi driver 8
Civil servant 25

employee 16 19
Unemployed 0 2

Average Income
<Rp 1.000.000 36 13
Rp. 1.000.000 — Rp. 2.000.000 24 35
Rp. 2.000.000 — Rp. 3.000.000 27 32
Rp. 3.000.000 — Rp. 4.000.000 10 11
>Rp. 4.000.000 3 9
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A high level of maternal education can play a more significant role in achieving good nutritional status in children [20]. In a study
by Nurmaliza and Herlina [21], mothers with a low level of education were three times more likely to have toddlers with poor
nutritional status compared to mothers with a high level of education.

Table 2. Number of family members supported by respondents

Number of Dependents Percentage

1 person 6

2 people 9

3 people 22

4 people 30

5 people 22

6 people 7

7 people

8 people 1

Based on the results of data processing from respondents, it was found that 30% of respondents had 4 family members to support
(Table 2).

2. Needs Aspect

Customer needs are an important part of the concept development phase, which is one of the phases in the product development
process. Based on the results of a study on stunted toddlers, which is a condition of chronic malnutrition in toddlers, 96% of
respondents were aware of this condition. Respondents were aware of cookies as a supplementary food for toddlers (80%), and the
cookies commonly consumed by toddlers were those made from wheat flour, such as Good Time, Promina, Bisquat, and Roma.
The production of corn cookies with the addition of spinach and tilapia flour is considered necessary by 97% of respondents for
supplementary food for stunted toddlers (Table 3).

Table 3. Frequency distribution of respondents' knowledge

Knowledge Percentage
About cookies specifically for toddlers 80
About stunted toddlers 96
The need for cookies for stunted toddlers 97

The level of toddler preference for cookies shows that 44% of toddlers like to eat cookies (Table 4).

Table 4. Toddlers' preference for cookies

Level Percentage
Really like it 10%
Like it a lot 26%
Like it 44%
Somewhat like it 16%
Don't like it 4%

Based on the results of data processing from respondents, it was found that 46% of toddlers consume cookies 1-2 times/week
(Table 5).
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Table 5. Frequency of toddlers consuming cookies

Frequency of Percentage
consumption

1 — 2 times/week 46%

3 — 4 times/week 35%

5 — 6 times/week 8%

Every week 11%

Based on the results of data processing from the number of cookies commonly consumed by toddlers, it was found that 78% of
toddlers usually consume 1-3 cookies (Table 6).

Table 6. Number of cookies typically consumed by toddlers

Number of cookies Percentage

consumed

1-3 78%
4-6 20%
7-9 2%
10 0%
>10 0%

3. Market Aspects

Market feasibility studies serve as a link between business management and the target market through information obtained through
research. Based on the data processing results, 91 percent of respondents chose wheat flour as the basic ingredient for cookies
(Table 7).

Table 7. Respondents' knowledge about the basic ingredients of cookies

Respondents' knowledge about

the basic ingredients of cookies Percentage
Wheat flour 91
Rice flour 27
Sago flour 17
Corn flour 17
Sweet potato flour 13

The price of cookies usually purchased by respondents generally ranges from IDR 5,000 to IDR 10,000 (80%), and only 1% of
respondents usually buy cookies priced at IDR 30,000 to IDR 35,000 (Table 8).

Table 8. Prices of cookies commonly purchased by respondents

The price of cookies that are usually purchased Percentage
Rp 5000 - Rp 10000 80
Rp 10000 - Rp 15000 12
Rp 20000 - Rp 25000 7
Rp 30000 - Rp 35000 1

Based on the results of the study, it was found that 80 percent of respondents chose taste as a parameter for buying cookies that
respondents usually buy, and 13 percent of respondents chose color as a parameter for buying cookies that they usually buy (Table
9).
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Table 9. Considerations for choosing cookies that respondents usually buy

Considerations for choosing commonly purchased cookies Percentage
Taste 80
Need 33
Price 28
Texture 25
Shape 20
Colour 13

Based on the results of the study, it was found that 83 percent of respondents chose taste as a parameter for repurchasing cookies
that respondents usually buy, and 10 percent of respondents chose color as a parameter for buying cookies that they usually buy
(Table 10).

Table 10. Considerations for repurchasing cookies that respondents usually buy

Considerations for repurchasing regularly purchased cookies Percentage
Taste 83
Price 30
Need 29
Shape 22
Texture 20
Colour 10

The results of the study show that as many as 79 percent of respondents are not yet aware of corn cookies with added tilapia and
spinach (Table 11).

Table 11. Knowledge about corn cookies with added spinach and tilapia flour

Knowledge about corn cookies with added spinach and tilapia flour Persentase
Know 21
Don't know 79

Although many respondents were unaware of corn cookies with added spinach and tilapia flour, if such a product were produced,
64% of respondents would be willing to purchase it at a price of Rp 5,000—Rp 10,000 per pack, while another 36% would be willing
to pay more than Rp 10,000 (Table 12).

Table 12. Determination of corn cookie prices with the addition of spinach and tilapia flour

A reasonable price for corn cookies with added spinach and tilapia flour Percentage
Rp 5000 - Rp 10000 64
Rp 10000 - Rp 15000 26
Rp 20000 - Rp 25000 9
Rp 30000 - Rp 35000 1

Corn cookies with added spinach and tilapia are expected to be sold at locations close to respondents' residences (68%) (Table 13).

Vol. 55 No. 1 January 2026 ISSN: 2509-0119 672



International Journal of Progressive Sciences and Technologies (IJPSAT)

ISSN: 2509-0119.

© 2026 Scholar AT LLC.
IJPSAT https://ijpsat.org/

55N:2509-0119

-: SCHOLAR Al

Vol. 55 No. 1 January 2026, pp. 667-675

Table 13. Sales locations for corn cookies with added spinach and tilapia flour

Sales location for corn cookies with added spinach and tilapia flour

Percentage
Integrated Health Service Post (Posyandu) 19
Shop/stall near home 68
Supermarket 13

4. Technical Aspects

The technical assessment aims to provide broad limitations on the technical parameters related to the physical manifestation of the
product [22]. A product offered to consumers will survive in the market if its attributes are acceptable. Based on the results of a

study on the development of corn cookies with added spinach and fish meal, the shapes of corn cookies that respondents preferred
were star shapes (51%), cartoon shapes (33%), and other shapes (Table 14).

Table 14. Respondents' Ratings of the Texture of Corn Cookies with Added Spinach and Fish Meal

Character Shapes Percentage
Star 51
Cartoon 33
Animal 31
Heart 16
Rectangle 2
Various 1
Circle 1

The taste that respondents expected from corn cookies with added spinach and tilapia flour was sweet (55%), brownish yellow in
color (57%) with a savory aroma (65%) and a crunchy texture (75%) (Table 15).

Table 15. Respondents' ratings of the taste, color, aroma, and texture of corn cookies with added spinach and fish meal

Parameters Percentage
Taste
Sweet 55
Salty/Savory 44
Slightly sweet and savory !
Color
Brownish yellow 57
Brown 42
Colorful 1
Aroma
Savory aroma 65
Sweet aroma 35
Texture
Crispy/Crumbly 75
Soft 19
Easily crushed 6
Hard 0
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Iv. CONCLUSION

From the feasibility study of corn cookies with added spinach and fish meal, in terms of demand, market, and technical aspects, it

is feasible to develop this product based on the respondents' choices, most of whom chose this product for production.

REFERENCES

(1]

(3]

(4]

(6]

[7]

[10]

M. Nova and O. Afriyanti, “Hubungan Berat Badan, Asi Eksklusif, Mp-Asi Dan Asupan Energi
Dengan Stunting Pada Balita Usia 24-59 Bulan Di Puskesmas Lubuk Buaya,” J. Kesehat. PERINTIS
(Perintis’s Heal. Journal), vol. 5, no. 1, pp. 3945, 2018, doi: 10.33653/jkp.v5i1.92.

C. A. Hendraswari, Y. E. Purnamaningrum, T. Maryani, Y. Widyastuti, and S. Harith, “The
determinants of stunting for children aged 24-59 months in Kulon Progo District 2019,” Kesmas J.
Kesehat. Masy. Nas., vol. 16, no. 2, pp. 71-77, 2021, doi: 10.21109/KESMAS.V1612.3305.

Y. Anggraini and Y. Rachmawati, “Preventing Stunting in Children,” in Proceedings of the 5%
International Conference on Early Childhood Education (ICECE 2020), 2021, vol. 538, no. Icece
2020, pp. 203-206, doi: 10.2991/assehr.k.210322.044.

R. N. Haspari, “Kontribusi Makanan Jajanan terhadap Tingkat Kecukupan Asupan Energi pad Anak
Sekolah yang Mendapat PMT-AS di SD Negeri Plalan 1 Kota Surabaya,” Universitas Muhammadiyah
Surakarta, 2013

R. E. Blaine, A. Kachurak, K. K. Davison, R. Klabunde, and J. O. Fisher, “Food parenting and child
snacking: A systematic review,” Int. J. Behav. Nutr. Phys. Act., vol. 14, no. 1, 2017, doi:
10.1186/s12966-017-0593-9

D. Septiana, I. G. N. Widiana, S. Wirawan dan Suhaema. Pengaruh Pemberian Cookies Jagung,
Kacang Hijau, Tempe (JKT) Terhadap Perubahan Berat Badan Anak Balita Kurus Usia 24 — 59 Bulan
di Wilayah Kerja Puskesmas Tanjung Karang. Jurnal Gizi Prima. 2017;2(2):115-116.

Z. Irwan, A. Salim, dan A, Adam. Pemberian Cookies Tepungdaun Dan Biji Kelor Terhadap Berat
Badan Dan Status Gizi Anak Balita Di Wilayah Kerja Puskesmas Tampa Padang. Jurnal AcTion:
Aceh Nutrition Journal. 2020;5(1):45-54. http://dx.doi.org/10.30867/action.v5i1.198

F. A. Saputra, Rusilanti, Mariani. Pengaruh substitusi tepung jagung (zea mays L.) pada pembuatan
kue semprit terhadap daya terima konsumen. Jurnal Sains Boga. 2021;4(1):28-33.
https://doi.org/10.21009/JSB.004.1.05

BPS, “Buletin Statistik Perdagangan Luar Negeri Impor Desember 20217 2021. [Online].
vailable:https://www.bps.go.id/publication/2022/03/01/b3a21519f1598b4b439b00c3/buletin-
statistik-perdagangan-luar-negeri-impor-desember-2021.html

B. S. Rai, S. Shukla, K. Kishor, H. Singh, and S. Dey, “Quality Characteristics of Biscuits Produced
from Composite Flours of Wheat and Maize, and Sesame Seed,” J. Pharmacogn. Phytochem., vol. 6,
no. 4, pp. 20112015, 2017, [Online]. Available: http://www.interesjournals.org/AJFST.

A. S. Prasetyo, D. Ishartani, and D. R. Affandi, “Pemanfaatan Tepung Jagung (Zea mays) sebagai
Pengganti Terigu dalam Pembuatan Biskuit Tinggi Energi Protein dengan Penambahan Tepung
Kacang Merah (Phaseolus vulgaris L),” J. Teknosains Pangan, vol. 3, no. 1, pp. 15-25, 2014, [Online].
Available: www.ilmupangan.fp.uns.ac.id

Vol. 55 No. 1 January 2026 ISSN: 2509-0119

674



International Journal of Progressive Sciences and Technologies (IJPSAT) SCHOLAR Al
ISSN: 2509-0119. ?
© 2026 Scholar AI LLC.

IJPSAT https://ijpsat.org/ Vol. 55 No. 1 January 2026, pp. 667-675

55N:2509-0119

[12] A. Irferamuna, A. Yulastri, and Yuliana, “Formulasi Biskuit Berbasis Tepung Jagung
SebagaicAlternatif Camilan Bergizi,” J. Ilmu Sos. dan Hum., vol. 8, no. 2, p. 221, 2019, doi:
10.23887/jishundiksha.v8i2.21999.

[13] L. Dasniati and W. Syarif, “Pengaruh Substitusi Tepung Jagung Terhadap Kualitas Cookies,”cJ.
Pendidik. Tata Boga dan Teknol. wvol. 1, no. 3, pp. 148-154, 2020, doi:
10.24036/80sr49.00

[14] Rahayu, S. T., Asgar, A., Hidayat, . M., Kusmana, K., & Djuariah, D. (2013). Evaluasi kualitas
beberapa genotipe bayam (Amaranthus sp) pada penanaman di Jawa Barat. Berita Biologi, 12(2), 153-
160.

[15] D. Rianto dan N. Ahmad, “Optimalisasi Kandungan Serat pada Saus Bayam,” Jurnal Ilmiah Teknologi
Pertanian, pp. 227-231, 2017.

[16] A. Lasena, Nasriani dan I. A. Mahmudy, “Pengaruh Dosis Pakan yang Dicampur Probiotik terhadap
Pertumbuhan dan KElangsungan Hidup Benih Ikan Nila (Oreochromis niloticus),” Jurnal Ilmiah
Media Publikasi [lmu Pengetahuan dan Teknologi, pp. 65-76, 2017.

[17] Ramlah, E. Soekendarsi, Z. Hasyim dan M. S. Hasan, “Perbandingan Kandungan Gizi Ikan Nila
Oreochromis niloticus Asal Danau Mawang Kabupaten Gowa dan Danau Universitas Hasanuddin
Kota Makasar,” Jurnal Biologi Makassar (BIOMA), pp. 39-46, 2016.

[18] T. Leksono dan Syahrul, “Studi Mutu dan Penerimaan Konsumen terhadap Abon Ikan,” Jurnal Natur
Indonesia, pp. 178-184, 2001.

[19] Kemenkes RI, Bulletin Jendela Data dan Informasi Kesehatan: Situasi Balita Pendek (Stunting) di
Indonesia. Jakarta: Kementerian Kesehatan RI, 2018

[20] D.S. Medinawati, V. Melani, M. Sa’pang, Harna. Pengaruh media edukasi aplikasi “Acenting Seni”
terhadap pengetahuan dan
sikap cegah stunting sejak dini pada wanita usia subur 20-25 tahun. Ilmu Gizi Indonesia.
2020;6(1):57-68

[21] N. Nurmaliza dan S. Herlina. Hubungan pengetahuan dan pendidikan ibu terhadap status gizi balita.
Jurnal Kesmas Asclepius. 2019;1(2):106—115. https:// doi.org/https://doi.org/10.31539/jka. v1i2.578.

[22] I.P.G.T. Kristiawan, P. D. Warsika, A. G. Wiranata. Analisis aspek teknis, pasar dan finansial terhadap
kelayakan investasi proyek pembangunan town house (studi kasus : semarapura town house
klungkung). Jurnal Ilmiah Teknik Sipil. 2017;21(1):68-73

Vol. 55 No. 1 January 2026 ISSN: 2509-0119 675



