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Abstract

Ice cream is one of the most consumed desserts worldwide and due
to the high production of fruits such as camu camu, mango, and grapes
in northern Peru, itis intended to introduce artisanal ice cream with these fruits
in the market. This study was exploratory, descriptive and cross-sectional.
A questionnaire was applied to the population of Sullana, Peru. This report
shows a relationship between consumers and non-consumers of ice cream
according to gender (p=0.473), age (p=0.816), occupation (p=0.551) and
willingness to pay (p=0.007). The results show that non-consumers buy
ice cream for others. Consumers prefer handmade ice cream and served
in a cup, they also prefer cookies, toffee, chocolate and fruits as toppings
on ice cream. Most of the participants consume ice cream in all seasons of
the year, on weekends and pay between 2.5 and 5 soles for the ice cream
they buy. 36.8% prefer to consume ice cream in commercial establishments
and 95.8% of the population would like the restaurant of their choice to offer
artisan ice cream. These results provide ice cream manufacturers and local
businesses with new insights into consumer preferences. In conclusion,
the consumption of local products such as mango, camu camu, grape and
avocado are important from a nutritional point of view to take advantage of
their bioactive compounds, and from the producer's point of view can improve
sales and product diversification through ice cream.
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Introduction

Ice cream is a frozen food product made from
the mixing and processing of milk, sweeteners,
flavorings, stabilizers, colorings and emulsifiers
that incorporate air at the time of churning and have
high energy values. Ice cream is one of the most
consumed desserts worldwide, reaching a global
value of 65.8 billion dollars in 2020, with a great
dominance of the global market by the Asia-Pacific
region. The ice cream market is expected to continue
to grow moderately in 5 years.!

By 2026, the ice cream market will be valued at 83.7
billion dollars, taking into account the impact caused
by the new coronavirus pandemic (COVID-19).2
Likewise, the causes that explain this growth are
the creation of new flavors, the demand for prepared
foods, quality, innovation, low fat content and the
increase in capital of artisanal ice cream parlors.’

According to previous studies,*® a worldwide market
segmentation has been established considering
the flavor (vanilla flavor ice cream is the most
consumed), the category (the most promoted ice
cream is the most consumed), the product (ice cream
in a glass is the most consumed), the distribution
channel (supermarkets and hypermarkets are places
where ice cream is the most).

The main countries that lead the ranking per capita
consumption of ice cream worldwide are New
Zealand 28.4 |, United States 20.8 |, Australia 18 I,
Finland 14.2 |, Sweden 12.0 |, Canada 10.6 | and
Denmark 9.8 157

In Latin America, according to the report,® the main
markets by volume of ice cream consumption
(millions of liters) are found in Brazil with 532
| Mexico with 285 |, Chile with 156 |, Colombia with
101 I and Argentina with 74 |I. However, Chile leads
Latin America in per capita consumption of ice
cream with 8.6 I, followed by Puerto Rico with 7.9 1,
Costa Rica with 3.8 I, Uruguay with 2.9 |, Brazil with
2.7 | and Mexico with 2.3 I. The ice cream market
will reach a compound annual growth rate (CAGR)
of 2% during the periods 2020-2025 despite the
global health crisis .2°

In the Peruvian market, the consumption by volume
of ice cream ranks sixth with 46 million liters and is

expected to have a CAGR of 2.8% until the end of
2022. At a per capita level, ice cream consumption
is 1.8 |, that is, 48% less than what is consumed in
Chile. However, what makes ice cream companies
profitable and successful is the limited competition
in the production and sale of artisanal ice cream. "
Artisanal ice cream parlours have been conquering
the market by offering consumers new flavour
experiences and innovations that favour consumers'
health, as many of these ice creams do not contain
additives.'?13

In Peru, the main companies which lead the ice
cream market are D'Onofrio, Artika, Trendy and
Helatony's, competing with each other in a market
that exceeds 162.5 million dollars in sales each
year."

It is estimated that every time Peruvians leave their
homes, they spend between 4 and 10 soles in an
artisanal ice cream shop, very different from the 2
soles they spend buying ice cream from tricycles
and bars, making it clear that socioeconomic status
does not influence consumption. of ice cream, but
the desire to try new flavors.'1

According to the Ministry of Agrarian Development
and Irrigation (MIDAGRI),'"® Piura is one of the
Peruvian departments with the highest volume of
fruit and vegetable production, such as bananas
(251,504.00 t; 9.96%), mangoes (132,024.00
t; 8.38%), lemon (100,324.00 t; 5.07%) and grape
(24,940.00 t; 4.15%). The government and non-
governmental organizations (NGOs) are promoting
the cultivation of native tropical fruits such as
camu camu to reduce poverty in localities," but
the demand for generating a value chain for camu
camu, mango and other fruits through the production
of ice cream is not clear in the academic literature;
the tropical climate of the region and the trends
of consumption of natural products as a consequence
of the COVID-19 are potentially exploitable
scenarios."®

The consumer is defined as the individual who
consumes or finally disposes of the product (ice
cream), this individual can also be considered as a
client if he/she buys the product. However, the non-
consumer is the individual who does not consume ice
cream, but who can purchase the product19, when
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the client buys the product or service it achieves
benefit for the consumer,?° and in the process
of ice cream consumption, clients also value the
suggestive and stimulating experience generated by
the purchased products.?' It is important to know the
behavior of consumers and their purchase intention
because it offers a competitive advantage to
companies to introduce new products or differentiate
their products in the market.?? However, small
businesses such as traditional or artisanal ice cream
shops do not invest in the development of robust
market research, but rely on research provided
by the academy.

Therefore, the objective of this study was to
determine the preferences of ice cream consumers
in the population of Sullana, Peru.

Materials and Methods

Participants

The population was constituted by 300,000 people
from the province of Sullana, Piura-Peru, Simple
random sampling was used to select the sample.?
A confidence level of 95% was considered, with a
precision error of 5% and a Z value of 1.96 in order to
randomize the population and allow them to have the
same probabilities of being chosen.?* Based on the
mentioned data, a sample size of 384 people from
the province of Sullana, Piura-Peru was established.

Eligibility Criteria

Volunteers over 18 years of age were included
and participants were recruited to complete the
questionnaire between June and November 2022.
The study was carried out in the Department of Food
Industries of the Universidad Nacional de Frontera.

Ethical Considerations

The participants’ data and the informed consent were
treated according to the Declaration of Helsinki and
its subsequent revisions.?®

Research Type and Design

Exploratory, descriptive correlational research based
on a mixed approach. The study design was non-
experimental and cross-sectional.

Questionnaire Design

A survey technique was used and an online
questionnaire based on 14 open and closed
questions was used as an instrument.

Statistical Analysis

The data were analyzed with SPSS software
version 23.0 for Windows (SPSS, Chicago,
USA). Categorical variables were described
in percentage (%). The X? test was used to compare
the association of consumers and non-consumers.
A statistical significance level of p<0.05 was used for
data associations.

Results

General Characteristics of the Participants

384 participants responded to the questionnaire,
one of whom was excluded as he did not have all
the answers filled in. A total of 383 were considered
for the study. The characteristics of the participants
are detailed in Table 1.

Table 1: Characteristics of the participants

Variable Participants %
Age group

18-25 years 315 (82.2)
26-35 years 68 (17.8)
Gender

Male 145 (37.9)
Female 238 (62.1)
Occupation

Study 174 (45.4)
Study and work 107 (27.9)
Neither study nor work 6 (1.6)
Work dependent 50 (13.1)
Work independent 46 (12)

Monthly economic availability to spend in tastes
with friends or family

Less than 50 soles 172 (44.9)
51-100 soles 145 (37.9)
101-150 soles 34 (8.9)
151-200 soles 14 (3.7)
More than 201 soles 18 (4.7)

Socioeconomic Association and Ice Cream
Consumption

Most ice cream consumers are available to pay
between 2.50 and 5.00 soles for the ice cream they
prefer to buy. Ice cream consumption is associated
with gender (p=0.473), age (p=0.816), occupation
(p=0.551) and available to pay (p=0.007) for ice
cream purchase (see Table 2). The results show that
non-consumers buy ice cream for others.
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Table 2: Socioeconomic association and ice cream consumption
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Description Consumers and non-
consumers of ice creams

Gender No Yes X2 p value
Male 7 (1.8 %) 138 (36.0 %)

Woman 8 (2.1 %) 230 (60.1%) 0.515a 0.473
Age No Yes

18-25 years 12 (3.1%) 303 (79.1%)

26-35 years 3 (0.8%) 65 (17%) 0.054° 0.816
Occupation No Yes

Study 9(5.2) 165 (94.8)

Study and work 4 (3.7) 103 (96.3)

Neither study nor work 0 (0) 6 (100) 3.044¢ 0.551
Work dependent 0 (0) 50 (100)

Work independent 2 (4.3) 44 (95.7)

How much do you pay for the No Yes

ice cream you prefer to buy?

2.50-2.99 soles 4 (4.2) 91 (95.8)

3.00-3.49 soles 2(2.3) 86(97.7) 16.104d 0.007
3.50-3.99 soles 2(3.4) 56(96.6)

4.00-4.49 soles 3(6.7) 42(93.3)

4.50-5.00 soles 2(2.2) 89(97.8)

5.01-10.00 soles 2 (33.3) 4 (66.7)

Total 15(3.9) 368(96.1)

a. 0 cells (0.0%) have expected a count lower than 5. The minimum expected count is 5.68.
b. 1 cells (25.0%) have expected a count of less than 5. The minimum expected count is 2.66
c. 4 cells (40.0%) have expected a count less than 5. The minimum expected count is 0.23
d. 6 cells (50.0%) have expected a count of less than 5. The minimum expected count is 0.23

Table 3: The ice cream flavor that consumers preferred in
the last 6 months

Rice with milk Mango (M. indica)

Choco mint Camu camu (M. dubia)
Blancmange Strawberry (Fragaria ananassa)
Rum with raisins Grape (Vitis vinifera)
Chocolate Raspberry (Rubus idaeus)
Vanilla chips Passion fruit (Passiflora edulis)
Mint chips Cherry (Prunus cerasus)
Sublime Lucuma (Pouteria lucuma)
Charada Lemon (Citrus limon)

Oreo Watermelon (Citrullus lanatus)
Tutti frutti Avocado (Persea americana)
Yogurt Banana (Musa paradisiaca)

Vanilla




QUISPE et al., Curr. Res. Nutr Food Sci Jour., Vol. 11(1) 267-275 (2023) 271

Consumers indicated that in the last 6 months they
preferred to consume ice cream of different flavors
(see Table 3).

Ice Cream Consumption Preferences

The majority of the population (56.9%)
prefers to consume ice cream in the summer.
76.8% prefer to consume homemade ice cream

and 72.6% prefer the presentation in a cup
and 52.5% consume ice cream on weekends
(see Table 4).

Ice Cream Topping Preference

Ice cream consumers prefer a topping of cookies,
candies, chocolate, fruits, honey, sprinkles, fugde,
dragees and raisins on ice cream.

Table 4: Ice cream consumer preferences

Description
In what season of the year do you consume the n (%)
most ice cream?
Autumn 1(0.3)
Spring 14 (3.7)
Summer 218 (56.9)
All seasons 150 (39)
How often do you consume ice cream? n (%)
Only on weekends 201 (52.5)
Once a week 113 (29.5)
Twice a week 58 (15.1)
3 times per week 11 (2.9)
What ice cream presentation do you prefer? n (%)
Popsicle 24 (6.3)
Cone 81 (21.1)
Cup 278 (72.6)
How do you prefer the preparation of ice cream? n (%)
Processed 89 (23.2)
Artisanal 294 (76.8)
Note: n=383, %= percentage
Table 5: Preferred ice cream brands
What brand of ice cream do you prefer to buy? Preference

D'Onofrio
Yamboly
Pinkberry
Artika
Nestlé
Alaska
Chalan
Siberia
McDonald’s
Lamborghini
Bell's

Tottus
Aruba

Note: — least preferred, + most preferred
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Preferable Place to Consume Ice Cream

11.2% of the population prefers to consume ice
cream in ice cream parlors, 20.4% in restaurants,
36.8% in commercial establishments, 14.4%
in bars or markets, 12.3% at home and 5% prefer
other places. However, 95.8% of the population
would like the restaurant of their choice to offer
homemade ice cream.

Preferable Consumers’ Brands

For the study population, the brands they prefer
to buy are D'Onofrio, Yamboly, Pinkberry, Artika,
among others, see Table 5.

Discussion

This being the first study in the scientific literature
to explore the ice cream consumption preferences
of Peruvians, it is observed that the majority of the
northern population consumes artisanal ice cream
and ice cream in a cup during all seasons of the
year. In addition, the weekend is a preferred day to
consume ice cream. Climatic and seasonal factors
influence ice cream consumption, which increases
in cities where temperatures are higher.'%"
The study population resides near the equator
where the climatic environment is warmer and this
phenomenon may explain why participants prefer to
consume ice cream all seasons of the year.

According to MIDAGRI,'® Piura is one of the main
cities in Peru where more ice cream is consumed per
person (3.0 I). Followed by Puerto Maldonado with
2.3 |; Tumbes 2.2 |; Huaraz 2.11; Chimbote 2.1 | and
Iquitos 2.0 1.'%'® Therefore, this report is important
to motivate the consumption of local and organic
products such as mango, grape, banana, lemon
or camu camu that are native in northern Peru,
through ice cream, to value the identity of the
community and diversify the production and economy
of local businesses. In addition, recent studies
are motivating the decision to purchase organic
or local food products that favor the sustainability
of production in the local community?2” because
regardless of demographic characteristics,
consumers prefer organic products.?® Considering
that food insecurity and dependence on export
of some local products,?® leads us to the guidance
and consultancy of producers to promote the
commercialization of agricultural crops,® valuing
export by-products to make jams, ice creams,
yogurts among others.
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Ice cream is appreciated by people of different ages,
however, in our study the majority of consumers
were young middle-aged people willing to pay up
to 5.00 soles (1.5 dollars) for the ice cream of their
choice.®® Most preferred sweet products such as
biscuits, sweets, chocolate and fruit,®" due to the
fact that there are younger consumers who use
various tactics when they want to buy ice cream,
for example, aggressive, cognitive, persuasive,
emotional or rational strategies, which are often used
by children to influence the purchase decision with
ice cream toppings.

The majority of consumers prefer ice cream from two
well-known brands in Peru (D'onofrio or Yamboli)
to other options because these brands are better
positioned among the study population. These data
are consistent with reports by different authors,3?
which showed the influence of brand on consumer
purchase decision and the influence it has on popular
culture. For this reason, the D'Onofrio ice cream
brand leads the Peruvian market."

There is no significant effect on the functionality
of food when consumers in a given population
do not have a high awareness of the health
benefits of food,* generating value in training.
Considering that more research is needed on the
healthy sweetener to replace sugar in ice cream
production, as consumer awareness of healthy foods
has increased in some territories.3* Mango sorbets
are a good source of antioxidant compounds
beneficial to health.*® Mango has an exotic flavor3®
and is a delicious seasonal fruit with a large amount
of nutrients and a unique taste.* It has been used
in the production of yogurt, cream, popsicles,
beverages and soft drinks.*®

On the other hand, camu-camu contains a high
level of ascorbic acid and its fresh consumption
is limited due to its high acidity. However, in our
research we observed that consumers prefer camu
camu, mango, banana and similar ice creams due
to certain qualities that consumers associate with
these fruits,* suggesting that camu camu can be
studied as a preservative for some properties of
interest during cold storage. Camu camu pulp has
been used in the preparation of drinks, creams,
jellies, candies and liquor. Camu camu extract
can be used as a natural supplementary source of
vitamin C and antioxidant compounds that help the
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body fight micro-organisms.*° The antioxidants in the
fruit help eliminate free radicals, preventing chronic
and degenerative diseases,*' contributing positively
to the overall health of consumers.*? This study
has some limitations because it focused on the ice
cream consumption preferences of the population
of Sullana, Peru and does not necessarily reflect
the ice cream consumption of the entire Peruvian
population. Experimental and sensory tests were
not realized with the ice cream. The research only
considered the socioeconomic characteristics of ice
cream consumers and non-consumers.

In the future, the creation of a sustainable brand
of ice cream produced in the region can be
studied, as well as the packaging of artisanal ice
cream. The profile of phenolic compounds present
in ice cream formulations can also be studied to
evaluate their antioxidant capacity and other health
benefits, considering that in each locality there are
underutilized native products, such as avocado,
camu camu and mango.

Therefore, the implementation of sustainable
agricultural production and marketing policies is
recommended to ensure the availability of healthy
foods containing bioactive compounds.? Also,
greater investments are required for the agricultural
sector,*® based on the research of new functional
products such as mango, camu camu, banana and
that these are accessible to consumers.
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Conclusion

Most Peruvians prefer to consume homemade ice
cream served in a cup, especially on weekends
and during the summer. Their preferred ice cream
toppings are cookies, toffee, chocolate and fruit.
The maijority of the population prefers to consume
handmade ice cream in commercial establishments
and restaurants. The consumption of local products
such as mango, camu camu, grapes, and avocado
is important from a nutritional point of view to take
advantage of their bioactive compounds, and from
the producer's point of view it will improve sales and
product diversification.

Acknowledgment

We thank the staff of the Faculty of Food Industries
and Biotechnology, as well as the staff of the Faculty
of Business Sciences and Tourism of the Universidad
Nacional de Frontera.

Funding

The author(s) received no financial support for
the research, authorship, and/or publication
of this article.

Conflict of Interest
All authors declare that they have no conflicts
of interest.

References

1. IMARC GROUP. Ice Cream Market Share,
Size, Growth, Trends and Forecast 2021-
2026. Published online 2020. Accessed
October 2, 2021. https://www.imarcgroup.
com/ice-cream-market

2. Madrid Salud. Los helados. Published June
2018. Accessed October 2, 2021. https://
madridsalud.es/los-helados/

3. Wertenbroch K. Consumption self-control
by rationing purchase quantities of virtue
and vice. Mark Sci. 1998;17(4):317-337.
doi:10.1287/mksc.17.4.317

4. Guinard JX. Internal and External
Preference Mapping: Understanding Market
Segmentation and Identifying Drivers of
Liking. Vol 825.; 2002:242. https://www.

scopus.com/inward/record.uri?eid=2-s2.0-
0042904234 8&partnerlD=40&md5=e3fb037
2528e282a92430efe2088be42

5. Rabino S, Moskowitz HR, Paulus K, Aarts
P. Constructing Communication Strategy: A
Three-Country Case Study. J Int Consum
Mark. 2012;24(4):232-251. doi:10.1080/089
61530.2012.728502

6. Tetra Pak. Tendencias Globales En Helados
2018. Published online; 2018:1-29.

7. Barbara Armstrong. ¢ Qué Pais Come Mas
Helado?; 2021. Accessed August 3, 2022.
https://es.ripleybelieves.com/which-country-
eats-most-ice-cream-3806

8. Euromonitor. Ice Cream and Frozen Desserts
in Latin America. Euromonitor Int. Published



10.

1.

12.

13.

14.

15.

16.

QUISPE et al., Curr. Res. Nutr Food Sci Jour., Vol. 11(1) 267-275 (2023) 274

online February 2021. Accessed October
4, 2021. https://www.euromonitor.com/ice-
cream-and-frozen-desserts-in-latin-america/
report

Inga Martiinez C. Helados: ;Cémo Avanza
Su Consumo En El Pert y Quiénes Compiten
En Este Mercado? El Comercio Peru.; 2020.
Accessed March 10, 2022. https://elcomercio.
pe/economia/dia-1/helados-como-avanza-
su-consumo-en-el-peru-y-quienes-compiten-
en-este-mercado-noticia/?ref=ecr

Michilot A. Peruanos consumen 1.8 litros
de helado al afio. Gestion. Published
January 2020. Accessed October 4, 2021.
https://gestion.pe/economia/empresas/
peruanos-consumen-18-litros-de-helado-al-
ano-noticia/?ref=gesr

Lu Torres A. Verano: Peruanos Gastan En
Promedio Hasta 10 Soles En Helados En
Cada Salida. La Republica.; 2020. Accessed
August 6, 2022. https://larepublica.pe/
economia/2020/02/22/verano-peruanos-
gastan-en-promedio-hasta-10-soles-en-
helados-en-cada-salida-video-donofrio-frio-
rico-alaska-bloqueadores/

Perd 21. Helados artesanales tienen mas
valor. Pert21. Published online March 2013.
Accessed October 5, 2021. https://peru21.pe/
emprendimiento/helados-artesanales-96922-
noticia/?ref=p21r

Radio Programas del Peru. El helado en
el Pert | ;Cuanto, donde y por qué se
consume? RPP Noticias. Published March
2019. Accessed October 4, 2021. https://
rpp.pe/economia/economia/el-helado-en-el-
peru-cuanto-donde-y-por-que-se-consume-
noticia-1186308?ref=rpp

Lindsay RC. Food additives. In: Fennema’s
Food Chemistry. Academic Press, 2017:803-
864. doi:10.1201/9781315372914

Instituto Nacional de Estadistica e Informatica.
Pert: Consumo Per Capita de Los Principales
Alimentos., 2012:117. https://www.inei.gob.
pe/media/MenuRecursivo/publicaciones_
digitales/Est/Lib1028

Ministerio de Desarrollo Agrario y Riego.
Perfil Productivo Regional. Published
August 2020. Accessed September
30, 2021. https://app.powerbi.com/
view?r=eyJrljoiNjU4ZWQyMTQtMG
JkZCO0OMzg3LWFiODUtZGJKOWQ4N2Y2

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

OWFKkliwidCl61jdmMDgON;jI3LTdmNDAtNDg
30S040TE3LTk0Yjg2ZmQzNWYzZiJ9
Blare T, Donovan J. Building value chains for
indigenous fruits: lessons from camu-camu in
Peru. Renew Agric Food Syst. 2018;33(1):6-
18. doi:10.1017/S1742170516000181
Aksoy NC, Kabadayi ET, Alan AK. An
unintended consequence of Covid-19:
Healthy nutrition. Appetite. 2021;166:105430.
doi:10.1016/J.APPET.2021.105430

Léopez MDR. Comportamiento Del
Consumidor. Obtenido de Gestiopolis: https://
www. gestiopolis. com/author/jose-ariel,2007.
Rokeach M. Understanding Human Values.
Simon and Schuster; 2008.

Ryu K, Han H, Jang S. Relationships among
hedonic and utilitarian values, satisfaction
and behavioral intentions in the fast-casual
restaurant industry. Int J Contemp Hosp
Manag. 2010;22(3):416-432.

Mukherji S. A framework for managing
customer knowledge in retail industry.
IIMB Manag Rev. 2012;24(2):95-103.
doi:10.1016/j.iimb.2012.02.003

Otzen T, Manterola C. Técnicas de Muestreo
sobre una Poblacién a Estudio. Int J Morphol.
2017;35(1):227-232. doi:10.4067/S0717-
95022017000100037

Hatta NM, Yusof A, Shukri WHWZ, Kamarudin
KS. Socio-Demographic Determinants of
Fast-Food Consumption in Malaysian Young
Adults. Malays Appl Biol. 2022;51(6):65-72.
World Medical Association. Helsinki
Statement., 2019. Accessed August 24,
2022. https://www.wma.net/es/que-hacemos/
etica-medica/declaracion-de-helsinki/
Shamsi M, Siddiqui Z. Green product
and consumer behavior: An analytical
study. Pertanika J Soc Sci Humanit.
2017;25(4):1545-1554.

Yogananda APY, Nair PB. Green food product
purchase intention: Factors influencing
Malaysian consumers. Pertanika J Soc Sci
Humanit. 2019;27(2):1131-1144.

Elbushra, Ahmed. Food security in Sudan:
A historical analysis of food availability. /raqi
J Agric Sci. 2020;51(1). doi:10.36103/ijas.
v51i1.941

Thamir J. Efficiency of Marketing of Some
Fruit's Crops in the Province of Baghdad for
the Agricultural Season 2015 / 2014. Iraqi



30.

31.

32.

33.

34.

35.

36.

37.

QUISPE et al., Curr. Res. Nutr Food Sci Jour., Vol. 11(1) 267-275 (2023) 275

J Agric Sci. 2016;47(2). doi:10.36103/ijas.
v47i2.605

Sorio JC, Albina MB. Microbial and sensorial
quality of ice cream fortified with oyster
(Crassostrea iredalei) puree. Curr Res Nutr
Food Sci J. 2019;7(1):295-299.

Chaguay LL, Flores JC, Bayas TF, Zapata
RO. El modelo de negocio: metodologia
canvas como innovacion estratégica para
el disefio de proyectos empresariales. J Sci
Res. 2019,4(CIEIS2019):87-99.

Herman R, Widiasari J, Lasmy H, Hartono H.
How Popular Culture Affects Brand Identity
and Perceived Quality in Consumer Decision
Making. Pertanika J Soc Sci Humanit.
Published online 2016.

Kubota S, Kono H, Chiba T. Possibility of
exporting halal-certificated food in Hokkaido,
Japan: acceptance by Malaysian consumers.
Int Food Agribus Manag Rev. 2016;20(1030-
2017-2159):365-378.

Mayangsari AS, Wahyuni LS, Evanuarini H.
Characteristic ice cream using stevia (stevia
rebaudiana) leaf powder as natural sweetener.
Curr Res Nutr Food Sci. 2019;7(2):600.
Palka A, Skotnicka M. The Health-Promoting
and Sensory Properties of Tropical Fruit
Sorbets with Inulin. Molecules. 2022;27(13).
doi:10.3390/molecules27134239

Zhang W, Zhu G, Zhu G. The imitation and
creation of a mango flavor. Food Sci Technol
Braz. 2022;42. doi:10.1590/fst.34622

Saha P, Prakash Singh J, Sourav S,
Humayun A, Ramalingam C. Optimization
of citric acid and malic acid to enhance
flavour and shelf life of mango juice. J Chem

38.

39.

40.

41.

42.

43.

Pharm Res. 2013;5(9):90-95. https://www.
scopus.com/inward/record.uri?eid=2-s2.0-
84886438311&partnerlD=40&md5=7e043fe
f2ee783c34bcf2e1e9d8d4cba

Owino WO, Ambuko JL. Mango fruit
processing: Options for small-scale
processors in developing countries.
Agric Switz. 2021;11(11). doi:10.3390/
agriculture11111105

Al-Hajani RMA, Haded NNF, Al Bamarny
SFA. Influence of citric acid, ginger extract
and storage period on fruit quality of local
orange (Citrus sinensis L. Osbeck). Iragi J
Agric Sci. 2022;53(4):850-856. doi:10.36103/
ijas.v53i4.1597

Renteria JCB, Mauricio-Sandoval EA,
Espinoza LA, Cornelio-Santiago HP, Moreno-
Quispe LA, Portalatino EJV. Antimicrobial
potential of camu camu (Myrciaria dubia)
against bacteria, yeasts, and parasitic
protozoa: a review. Rev Fac Nac Agron
Medellin. 2022;75(2).

Lazeeza S. O. Antioxidant activity of
pomegranate. lraqi J Agric Sci.
2021;52(1):196-203. doi:10.36103/ijas.
v52i1.1251

Langley PC, Pergolizzi JV, Taylor R,
Ridgway C. Antioxidant and associated
capacities of camu camu (Myrciaria dubia): A
systematic review. J Altern Complement Med.
2015;21(1):8-14. doi:10.1089/acm.2014.0130
Ghadhban LH, Jbara, OK. Impact of product
dumping on the agricultural sector in Iraq
(2009-2017). Iraqi J Agric Sci. 2019;50(5).
doi:10.36103/ijas. v50i5.788



