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Cancer is one of the diseases with a high morbidity and mortality rate in Indonesia.
Nutritional problems faced by cancer patients due to side effects of treatment
encourage innovation in the development of nutritious and easy-to-consume dietary
supplements. This research aims to develop a papaya-based gummy candy formula
that has a good taste and provides nutritional benefits for cancer patients. The research
methods included a literature survey, laboratory experiments, and sensory tests on
respondents. The study showed that papaya jelly candy received high acceptance
regarding taste, texture, aroma, and packaging. As many as 80% of respondents
reported increased appetite after consuming this jelly candy. In addition, this product
provides health benefits through increased energy and stamina, improves digestion,
and boosts the immune system. This study proves that papaya jelly candy has the

- potential to be a healthy dietary supplement alternative for cancer patients.
Patient health
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1. INTRODUCTION

Cancer is one of the leading causes of death in the world and Indonesia. According to data from the Ministry of
Health of the Republic of Indonesia, the prevalence of cancer in Indonesia continues to increase every year, providing
a significant physical, emotional, and economic impact on patients and their families [1]. One of the main challenges
faced by cancer patients is nutritional problems due to side effects of treatments such as chemotherapy and radiotherapy
that cause nausea, vomiting, and loss of appetite [2].

Papaya (Carica papaya) is a tropical fruit rich in vitamin C, antioxidants, and papain enzymes, which have the
potential to support the healing process and improve general health [3]. Papaya also contains important nutrients such
as beta-carotene and flavonoids, which have antioxidant and anti-inflammatory properties that can help improve the
physical condition of cancer patients [4].

Innovation in providing dietary supplements is important to help improve the quality of life of cancer patients.
Papaya-based jelly candy is one innovation that has the potential to provide high nutritional benefits and is easy for
cancer patients to consume.

Cancer is one of the leading causes of death in the world, including in Indonesia. According to data from the
Global Cancer Observatory (GLOBOCAN), in 2020, there were more than 396,914 new cases of cancer reported in
Indonesia, with a death rate of 234,511 cases per year [5]. Cancer not only has a physical and emotional impact on
patients, but it also impacts the quality of life and economic conditions of patients and their families. One of the biggest
challenges in cancer management is maintaining the nutritional status of patients, as side effects of cancer therapies
such as chemotherapy and radiotherapy often lead to decreased appetite, indigestion, and malnutrition [5]. This
condition demands innovation in the provision of nutritional supplements, easy to consume, and acceptable to cancer
patients.

The decreased appetite experienced by cancer patients can worsen their health conditions and hinder the
recovery process. A study by Patel et al. (2022) showed that cancer patients who were malnourished had a higher risk
of complications as well as a lower treatment success rate [6]. Therefore, innovative solutions are needed in the form
of dietary supplements that are able to increase appetite and provide health benefits for cancer patients. One approach
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that can be developed is the manufacture of papaya-based jelly candies (Carica papaya), which are rich in nutrients,
antioxidants, and papain enzymes that are beneficial in improving the digestive system and boosting the body's immune
system [7].

Previous research has shown papaya’s potential as an anticancer agent. A study is showed that papaya extract
has high antioxidant activity and can inhibit the proliferation of breast and colon cancer cells [8]. Meanwhile, research
is found that papain in papaya has cytotoxic effects that can trigger apoptosis (cell death) in cancer cells. In addition,
the flavonoids and beta-carotene in papaya also boost the body's immunity and improve digestive health [9]. Therefore,
the development of papaya-based food products can be an effective alternative in improving the quality of life of cancer
patients[4], [10].

This research aims to develop a papaya-based gummy candy formula that has a good taste and provides health
benefits for cancer patients. Jelly candies were chosen because of their soft, easy-to-consume shape, and can increase
appetite through the natural sweetness of papaya. In addition, developing this product is expected to improve patients'
nutritional status and reduce cancer therapy's side effects. The study also evaluated consumer acceptance of papaya
jelly candy and the health benefits cancer patients felt after consuming this product.

By integrating papaya's nutritional content into jelly candy products, this research is expected to make a real
contribution to supporting cancer patient's treatment and recovery [7], [8]. This research also opens up opportunities
for developing food products based on natural ingredients as part of a more holistic cancer management strategy.
Through this innovative approach, it is hoped that papaya jelly candy products can become a healthy and easily
accepted dietary supplement alternative for cancer patients.

Some of the studies relevant to this study are the first study by Ali et al. (2021) evaluating the anticancer potential
of ethanol extract from papaya leaves (Carica papaya) against several human cancer cell lines, including colon cancer
cells (HCT-116), breast cancer cells (mcF7), and adenocarcinoma cells (A549) [11]. The results showed that ethanol
extract and ethyl acetate fraction from papaya leaves had significant cytotoxic activity against cancer cells, with an
ICso value in colon cancer cells of 24.42 pg/mL and in breast cancer cells of 34.87 pg/mL. This study strengthens the
potential of papaya as a basic ingredient for dietary supplements that can help in cancer treatment by inhibiting the
proliferation of cancer cells.

The second study was conducted by Kumar et al. (2022), which examined the anticancer activity of phyto
ligands found in papaya leaves against the proteins PI3CKA and BCL2, which are involved in the proliferation and
survival of ovarian cancer cells [12]. The study used a silico approach to evaluate the interaction between the phyto
ligand and the target protein. The results showed that phyto ligands from papaya leaves can inhibit the activity of
PI3CKA and BCL2 proteins, which play a role in cancer cells' growth and survival processes. This research supports
the development of papaya-based products as a companion therapy in cancer treatment.

The third study Hamed et al. (2022) focused on identifying bioactive compounds in papaya leaves with cytotoxic
activity against breast cancer cells (MCF-7) [10]. Of the ten isolated compounds, methyl gallate and clitorin showed
the strongest cytotoxic activity, with ICso values of 1.11 +0.06 pM and 2.47 + 0.14 pM, respectively. The study also
showed that methyl gallate and clitoris have the potential to be inhibitors of EGFR protein and aromatase (CYP19A),
which are involved in the growth process of cancer cells. These results strengthen the potential of papaya as a dietary
supplement in cancer therapy.

Research on the benefits of Carica papaya as a therapeutic agent in cancer treatment has become concerning in
recent years. Papaya contains bioactive compounds such as papain, flavonoids, beta-carotene, and vitamin C that have
antioxidant, anti-inflammatory, and cytotoxic properties that can help slow the development of cancer cells and
improve the health condition of cancer patients [13].

Several previous studies have shown the therapeutic potential of papaya in cancer management. Research by
Ali et al. (2021) showed that ethanol extract and ethyl acetate fraction from papaya leaves have significant cytotoxic
activity against colon cancer cells (HCT-116) and breast cancer cells (MCF-7). Kumar et al. (2022) also found that
phyto ligands from papaya leaves can suppress the activity of PI3CKA and BCL2 proteins that play a role in ovarian
cancer cell proliferation. In addition, a study by Hamed et al. (2022) identified that methyl gallate and clitoris isolated
from papaya leaves have significant cytotoxic effects on breast cancer cells (MCF-7) with EGFR and aromatase
(CYP19A) protein inhibition mechanisms.

Although the anticancer potential of papaya has been proven through various studies, the development of
papaya-based food products for cancer patients is still limited. Dietary supplement products based on natural
ingredients, such as papaya jelly candy, have great potential to increase nutrient intake, improve nutritional status, and
improve the quality of life of cancer patients. Jelly candies that have a soft texture and a preferred taste are expected
to be an innovative solution to overcome appetite and malnutrition problems often experienced by cancer patients due
to the side effects of therapy. Therefore, this research focuses on developing optimal formulations of papaya-based
jelly candies that have good taste and provide nutritional and health benefits for cancer patients.
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2. RESEARCH METHOD
This research is development research with an experimental approach. Research methods include:

a. Literature Survey A literature survey was conducted to identify papaya's nutritional benefits in supporting
cancer patients' health.

b. Experimental Product Formulation is carried out to obtain the optimal jelly candy formula using a combination
of papaya extract, natural sweeteners, and binding agents.

c. Sensory Test A sensory test was conducted on 50 respondents to assess aspects of jelly candy's taste, texture,
aroma, and packaging.

d. Data Analysis Data was analyzed descriptively to assess respondents' acceptance and perceived health benefits.

2.1. Research Stages

This research is carried out through several main stages: planning, implementation, and evaluation. The first
stage is a literature study to understand the nutritional benefits of papaya (Carica papaya) and its therapeutic potential
in cancer treatment. The literature review also includes previous research on the development of dietary supplements
for cancer patients and the effectiveness of papaya's bioactive content, such as papain, flavonoids, beta-carotene, and
vitamin C, in improving the health conditions of cancer patients. According to Kumar et al. (2021), the papain content
in papaya has the ability to break down proteins and improve digestion, while flavonoids and beta-carotene act as
antioxidants that protect cells from oxidative damage due to cancer therapy [12].

The second stage is product formulation, which aims to develop a combination of papaya extract with additional
ingredients such as natural sweeteners (honey or stevia), binders (gelatin), and natural flavorings to create jelly candies
with a preferred texture and great taste. According to Ni Made Ria Oka et al. (2021), the processing of papaya extract
in the form of jelly candies allows the bioactive content to be maintained due to the manufacturing process at low
temperatures and high stability in gel media [14]. This formulation is carried out through a series of experiments to
find the optimal comparison in terms of texture, taste, and aroma. Once the product formulation is optimal, the research
proceeds to sensory testing. This Test aims to evaluate the respondent's acceptance of the products produced.
According to the theory put forward by Lawless and Heymann (2010), sensory testing is an organoleptic assessment
method that involves assessing aspects of taste, texture, aroma, and color by a panel of selected consumers or
respondents. In this study, the panel consisted of 50 respondents who were cancer patients and their families [15]. The
results of this sensory Test are the basis for improving or perfecting the product formulation.

The next stage is the collection of data related to the health benefits felt by respondents after consuming papaya
jelly candy. According to Sara et al (2020) the effect of fruit-based food consumption on the health of cancer patients
can be measured through parameters such as increased appetite, energy, digestion, and reduction of therapeutic side
effects [16]. This study collected data through questionnaires and direct observation during a specific consumption
period. After the data was collected, data analysis was carried out using descriptive and inferential statistical methods
to measure the product's effectiveness in improving nutritional status and patient quality of life. According to the theory
by Field (2013), descriptive statistical analysis describes data characteristics such as distribution, average, and
percentage, while inferential analysis tests the significance of research results and compares the effectiveness of
products between groups of respondents [17]. If the analysis results show statistical significance, the product is
considered successful and feasible to produce on a larger scale.

The last stage is evaluating the results and preparing recommendations. Evaluation of results includes a review
of product acceptance, perceived health benefits by patients, and constraints in product development and processing.
According to Kotler and Keller (2016), product evaluation is essential to improving quality and formulations based on
consumer feedback [18]. From the results of this evaluation, recommendations were made for further development,
such as the development of flavor variants, more practical packaging, and more effective marketing strategies to
increase product reach.

2.2. Research Design

This study uses an experimental research design with a quasi-experimental approach. According to Creswell
(2014), experimental design is a method used to test the influence of an independent variable on the dependent variable
by controlling for interference factors [19]. In the context of this study, the independent variable is papaya jelly candy,
while the dependent variable is consumer acceptance and health benefits felt by cancer patients.

The design of this study used pre-tests and post-tests with an intervention group. Before consuming jelly

candies, respondents were asked to complete a questionnaire about appetite levels, energy, and general health
conditions (pre-test). After one week of regular consumption of papaya jelly candy, respondents were again asked to
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fill out the same questionnaire (post-test). Pre-test and post-test results are compared to measure the effectiveness of
the product.

2.3. Research Procedure
The procedure for this research includes several steps as follows:
a. Ingredient Preparation
1) Ripe papaya is chosen as the main basic ingredient.
2) Papaya extract is obtained through blending and filtering processes.
3) Natural sweeteners (honey or stevia) and binders (gelatin) are prepared.
b. Formulation Process
1) Papaya extract is mixed with sweeteners and binders.
2) The mixture is heated at a low temperature to preserve the nutrient content.
3) The dough is poured into the mold and cooled until it hardens.
c. Sensory Tests
1) A total of 50 respondents were asked to taste papaya jelly candies.
2) The aspects assessed include taste, texture, aroma, and packaging.
3) The assessment was carried out on a Likert scale (1-5).
d. Data Collection
1) Respondents consumed jelly candy for 7 days.
2) Data related to appetite, energy, and health conditions were collected through questionnaires.
e. Data Analysis
1) The data was analyzed using a statistical test (paired sample t-test).
2) Significant differences between pre-test and post-test are analyzed.
f.  Evaluation and Improvement
1) If the results are not significant, the formula will be corrected and repeated.
2) If the results are significant, the product will be recommended for mass production.

3. RESULTS AND DISCUSSION
3.1. Result
a. Acceptance of the Product
The results of the sensory Test showed that 60% of respondents liked the taste of papaya jelly candy, while 30%
said they agreed. 50% of respondents liked the texture of the jelly candy, and 55% of respondents rated the aroma of
the candy positively.

b. Increased Appetite
As many as 80% of respondents experienced an increase in appetite after consuming papaya jelly candies, with
40% reporting a significant improvement.

c. Health Benefits

Papaya jelly candy provides health benefits, including increased energy and stamina (45%), boosting the
immune system (50%), and improving digestion (30%). In addition, these candies also help reduce medication side
effects such as nausea and vomiting.

d. Development Challenges and Opportunities
Although the results showed a positive response, challenges in product development included quality control,
distribution, and flavor adjustment to diverse consumer preferences.

The following table presents the results of sensory tests on the taste, texture, aroma, and packaging aspects of
papaya jelly candy:
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Table 1. Sensory Test Results of Papaya Jelly Candy

Assessment Aspects :;:g:%% ) Agree (%) Neutral (%) Disagree (%) Di?a'i;?:g I(% %)
Taste 60 30 10 0 0
Texture 50 40 10 0 0
Aroma 55 35 10 0 0
Packaging 65 25 10 0 0

Table 1 show that most respondents (60%) strongly agree that the taste of papaya jelly candy is delicious and
pleasant. The texture of the jelly candy was well received by 50% of respondents, while 40% stated that they were
quite satisfied. The scent of candy received a positive rating with 55% of respondents saying they strongly agreed.
Packaging received the highest acceptance with 65% of respondents stating that they strongly agreed because of the
attractive design and easy to open.

The following graph shows the results of measuring the increase in appetite after the consumption of papaya
jelly candy:

Appetite Increase (%)

80
60
40

20

0

Greatly Increased No Change Decreasd Greatly
Increased Decreased

Figure 1. Increased Appetite After Consumption of Papaya Jelly Candy

Figure 1 showed that 80% of respondents experienced an increase in appetite after consuming papaya jelly
candy. As many as 40% of respondents reported a very significant increase, while another 40% experienced an
increase in moderate levels. None of the respondents experienced a decrease in appetite after consuming this jelly
candy. The following pie chart presents the distribution of perceived health benefits after consumption of papaya
jelly candy:

[ Boosting Immune System
[l Enhancing Energy and Stamina

[[] Reducing Medication Side
Effects

Figure 2. Health Benefits Felt by Cancer Patients
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Figure 2 showed that 45% of respondents felt an increase in energy and stamina after consuming papaya jelly
candy. 50% of respondents experienced an increase in immunity, which may be due to the content of vitamin C and
flavonoids in papaya. 40% of respondents felt that papaya jelly candy helped reduce the side effects of cancer therapy
such as nausea and vomiting. 30% of respondents reported improvements in the digestive system after consuming this
product.

The results of the study showed that papaya-based gummies had a high acceptance rate among cancer patients.
In terms of taste, 60% of respondents stated that they were very satisfied and another 30% agreed. The chewy and non-
sticky texture of the jelly candy also received a positive response with 50% of respondents saying they strongly agreed
and 40% saying they were satisfied. The fresh candy scent of papaya extract is also one of the factors of high
acceptance, with 55% of respondents stating strongly agree. Practical and attractive product packaging is a plus, with
65% of respondents stating that packaging is attractive and easy to use.

In terms of health benefits, as many as 80% of respondents reported an increase in appetite after consuming
papaya jelly candy for 7 days. This increase is thought to be due to the natural sweetness of papaya and its soft texture
making it easy to consume. In addition, as many as 50% of respondents felt an increase in the body's immune system,
which is suspected to come from the content of vitamin C and flavonoids in papaya which have antioxidant and anti-
inflammatory properties.

In terms of digestion, as many as 30% of respondents felt an improvement in the digestive process, which is
suspected to come from the content of the papain enzyme which is able to improve the work of digestive enzymes in
the body. Papaya jelly candy also helps reduce therapeutic side effects such as nausea and vomiting, as reported by
40% of respondents who experienced an improvement in their condition after regular consumption of this product.

Table 2. Key Result

Parameter Key Results
Taste Acceptance 60% strongly agree, 30% agree
Texture Acceptance 50% strongly agree, 40% agree
Aroma Reception 55% strongly agree, 35% agree
Packaging Acceptance 65% strongly agree, 25% agree
Increased Appetite 80% experience an increase in appetite
Energy Boost 45% respond
Immune System Enhancement 50% respond
Reduction of Side Effects 40% respond
Digestive Improvement 30% respond

This research produced key findings on developing papaya-based jelly candies for cancer patients. The first
finding is the high level of acceptance of the product in terms of taste, texture, aroma, and packaging. As many as 60%
of respondents stated that they liked the taste of papaya gummies, while another 30% said they agreed that this gummies
was delicious and pleasant. The chewy and easy-to-chew texture of the candy received a positive response from 50%
of respondents who liked the texture, and another 40% stated that they were quite satisfied. The fresh smell of papaya
jelly candy also received a positive response, with 55% of respondents saying they strongly agreed. In comparison, the
practical and attractive product packaging was approved by 65% of respondents.

The second finding was a significant increase in appetite after regular consumption of papaya jelly candy for 7
days. As many as 80% of respondents reported an increase in appetite, with 40% experiencing a very significant
increase. These findings suggest that papaya-based jelly candies have the potential to help cancer patients overcome
the problem of appetite decline that often occurs due to side effects of treatment.

In addition to increasing appetite, the third finding suggests that papaya jelly candy provides additional health
benefits for cancer patients. As many as 45% of respondents experienced increased energy and stamina after consuming
papaya jelly candy, while 50% felt an increase in the immune system. The content of vitamin C and flavonoids in
papaya is thought to increase immunity and improve cell metabolism. As many as 40% of respondents also reported
that papaya jelly helps reduce therapeutic side effects such as nausea and vomiting. In comparison, 30% of respondents
feel that papaya jelly helps improve the digestive system, which is thought to come from the papain enzyme content
in papaya.

Overall, the results of this study show that papaya-based gummies have great potential as a healthy and
functional dietary supplement for cancer patients. This product not only improves appetite and nutritional status but
also provides significant health benefits in boosting energy, improving digestion, and strengthening the body's immune
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system. These findings strengthen the potential of papaya as a functional food ingredient useful in managing the health
conditions of cancer patients.

3.2. Discussion

The results of this study support the hypothesis and research objectives that papaya-based gummies can increase
appetite, improve nutritional status, and provide health benefits for cancer patients. Key findings show that 80% of
respondents experienced an increase in appetite after regular consumption of papaya jelly candy, which supports the
main hypothesis that this product can increase appetite and improve the health condition of cancer patients. This
indicates that the natural sweetness of papaya and the soft texture of the jelly candy make it easier to consume for
cancer patients who often experience appetite disorders due to therapeutic side effects. In addition, the specific
hypothesis that papaya-based gummies will be well received by consumers has also been proven to be true. The results
of the sensory Test showed that more than 60% of respondents stated that they were satisfied with the taste and texture
of the candy, while 65% of respondents liked the product's packaging. These findings reinforce that papaya-based
gummy products have the potential to be developed as functional dietary supplements for cancer patients.

The hypothesis that papaya gummies will improve the physical condition of cancer patients is also proven
through data showing that 50% of respondents felt an improvement in the immune system. In comparison, 45% of
respondents experienced increased energy and stamina. These benefits come from the bioactive content in papaya,
such as papain, flavonoids, and vitamin C, which have antioxidant and immunostimulant effects. Therefore, the
findings of this study fully support the hypothesis that papaya-based gummies may increase appetite and provide health
benefits for cancer patients.

According to Lawless and Heymann's (2010) theory, the acceptance of food products is greatly influenced by
taste, texture, aroma, and packaging appearance. The study results showed that most of the respondents accepted the
taste and texture of papaya jelly candy well by the basic principles of food product acceptance, which states that taste
and texture are key elements in the success of a food product in the market [15]. Research by Chen et al. (2021) showed
that papaya extract has antiangiogenic activity that can inhibit the growth of cancer cells and increase the immune
response. This study reinforces the finding that the bioactive content in papaya contributes to boosting the immune
system and improving cell metabolism in cancer patients after consuming papaya jelly candy [20]. Research by Wang
et al. (2023) found that beta-carotene and flavonoids in papaya have cytotoxic effects that can improve the body's
immune response and speed up the recovery process in cancer patients. Flavonoids are also able to improve cell
metabolism and increase immunity [21]. A study by Singh et al. (2022) shows that regular consumption of papaya
extract can increase appetite and improve the nutritional status of cancer patients. This is in line with the results of this
study, which shows that the regular consumption of papaya jelly candy This study also produced unexpected findings
that opened up opportunities for the development of new theories [22].

One of the unexpected findings was that as many as 30% of respondents reported improvements in the digestive
system after consuming papaya jelly candy. This effect comes from the papain content in papaya, which has a
proteolytic ability to break down proteins into amino acids that are more easily absorbed by the body. A new theory
that can be developed is that regular consumption of papain-based food products can be used as an adjunct therapy to
improve indigestion in cancer patients. As many as 40% of respondents reported a reduction in nausea and vomiting
after consuming papaya jelly candy. This effect can be attributed to the natural sweetness of papaya and its soft texture,
which stimulates the production of digestive enzymes and promotes the relaxation of the stomach muscles. A new
theory that can be developed is that the combination of flavors and textures in papaya-based foods could be sensory
therapy to reduce the side effects of cancer therapy, such as nausea and vomiting. As many as 50% of respondents
experienced an increase in the body's immune system after consuming papaya jelly candy. These findings suggest that
besides the antioxidant effects of flavonoids and beta-carotene, papain may have immunostimulant properties that can
directly increase the body's immune response. A new theory that can be developed is that papain may act as a natural
immune booster that can be used in immunological therapy in cancer patients [22].

One of the unexpected findings was that as many as 30% of respondents reported improvements in the digestive
system after consuming papaya jelly candy. This effect most likely comes from the papain content in papaya, which
has a proteolytic ability to break down proteins into amino acids that are more easily absorbed by the body. A new
theory that can be developed is that regular consumption of papain-based food products can be used as an adjunct
therapy to improve indigestion in cancer patients. As many as 40% of respondents reported a reduction in nausea and
vomiting after consuming papaya jelly candy. This effect can be attributed to the natural sweetness of papaya and its
soft texture, which is able to stimulate the production of digestive enzymes and promote relaxation of the stomach
muscles. A new theory that can be developed is that the combination of flavors and textures in papaya-based foods
could be sensory therapy to reduce the side effects of cancer therapy, such as nausea and vomiting. As many as 50%
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of respondents experienced an increase in the body's immune system after consuming papaya jelly candy. These
findings suggest that besides the antioxidant effects of flavonoids and beta-carotene, papain may have
immunostimulant properties that can directly increase the body's immune response. A new theory that can be developed
is that papain may act as a natural immune booster that can be used in immunological therapy in cancer patients.

The study involved only 50 respondents, which may not be enough to represent the general cancer patient
population. A larger sample is needed to improve the external validity of the research results. The study was conducted
over 7 days, which may not be enough to evaluate the long-term impact of papaya gummy consumption on the health
status of cancer patients. Longitudinal studies with a longer duration will provide a more accurate picture of the
ongoing effects of this product. Further research can compare the effectiveness of papaya jelly candy with other dietary
supplement products already available on the market, such as supplements or high-calorie foods. The results of this
comparison can strengthen the competitive advantage of papaya jelly candy products as a functional food for cancer
patients.

4. CONCLUSION

This study shows that papaya jelly candy has the potential to be a healthy dietary supplement alternative for
cancer patients. These candies are well-received in taste, texture, aroma, and packaging and provide significant health
benefits such as increased appetite, energy, and the immune system. Further research is recommended to involve a
larger sample count and include respondents with more diverse backgrounds, such as variations in cancer type, disease
severity, age, and gender. To increase consumer acceptance, flavor and texture variants of papaya-based jelly candies
can be developed by adding other natural ingredients such as honey, lemon, or ginger. The combination of these
ingredients is expected to not only enhance the taste but also enrich the health benefits through the content of
antioxidants and other active substances. Follow-up studies are recommended to evaluate the long-term effects of
papaya jelly candy consumption on improving cancer patients' nutritional status, immunity, and quality of life.
Longitudinal studies lasting at least 3-6 months will provide a more accurate picture of the product's effectiveness in
the long term.

ACKNOWLEDGEMENTS
The DIPA Fund of the Ministry of Health of Palembang supports this research. Thank you to all respondents who have
participated in this study.

REFERENCES

[1] M. DEWI, “Sebaran Kanker di Indonesia, Riset Kesehatan Dasar 2007,” Indones. J. Cancer, vol. 11, no. 1, p.
1, 2017, doi: 10.33371/ijoc.v11i1.494.

[2] S. Susetyowati, R. Pangastuti, S. R. Dwidanarti, and H. Wulandari, “Asupan makan, status gizi, dan kualitas
hidup pasien kanker payudara di RSUP DR Sardjito Yogyakarta,” J. Gizi Klin. Indones., vol. 14, no. 4, p. 146,
2018, doi: 10.22146/ijcn.18392.

[3] J. M. Dotto and S. A. Abihudi, “Nutraceutical value of Carica papaya: A review,” Sci. African, vol. 13, p.
e00933, 2021, doi: https://doi.org/10.1016/j.sciaf.2021.e00933.

[4] S. Patel, K. Rana, P. Arya, J. Nelson, V. Hernandez, and V. Minakova, “Anticancer Activity of Phytochemicals
of the Papaya Plant Assessed: A Narrative Review.,” J. cancer Prev., vol. 29, no. 3, pp. 58-68, 2024, doi:
10.15430/JCP.24.020.

[5] B. Andinata, A. Bachtiar, P. Oktamianti, J. R. Partahi, and M. S. A. Dini, “A Comparison of Cancer Incidences
Between Dharmais Cancer Hospital and GLOBOCAN 2020: A Descriptive Study of Top 10 Cancer
Incidences,” Indones. J. Cancer, vol. 17, no. 2, p. 119, 2023, doi: 10.33371/ijoc.v17i2.982.

[6] J. Arends, “Malnutrition in cancer patients: Causes, consequences and treatment options,” Eur. J. Surg. Oncol.,
vol. 50, no. 5, p. 107074, 2024, doi: 10.1016/j.ejs0.2023.107074.

[7] R. Srivastava, N. Jaiswal, H. Kharkwal, N. K. Dubey, and R. Srivastava, “Phytomedical Properties of Carica
papaya for Boosting Human Immunity Against Viral Infections,” Viruses, vol. 17, no. 2, 2025, doi:
10.3390/v17020271.

[8] V. Vallejo-Castillo, J. Mufioz-Mera, M. F. Pérez-Bustos, and A. Rodriguez-Stouvenel, “Recovery of
antioxidants from papaya (Carica papaya L.) peel and pulp by microwave—assisted extraction,” Rev. Mex. Ing.
Quim., vol. 19, no. 1, pp. 85-98, 2020, doi: 10.24275/rmig/Alim593.

[9] M. Fitriana, “UJI TERATOGENIK JAMU BROTOWALI ( Tinospora Crispa ) DAN DAUN PEPAYA (
Carica Papaya ) TERHADAP FETUS MENCIT PUTIH ( Mus Musculus ),” vol. 4, no. 1, pp. 198-208, 2024.

[10] A.N.E. Hamed, M. E. Abouelela, A. E. El Zowalaty, M. M. Badr, and M. S. A. Abdelkader, “Chemical

Journal homepage: http://rumahprof.com/index.php/CHIPROF/index






* o Crossref

International Journal Scientific and Profesional (1J-ChiProf)
Vol 4 Issue 1 December 2024-February 2025, pp: 269-277
ISSN: 2829-2618 (Online)

DOI: https://doi.org/10.56988/chiprof.v4il.74 277

[11]

[12]

[13]

[14]

[15]
[16]

[17]
[18]

[19]

[20]

[21]

[22]

constituents from Carica papaya Linn. leaves as potential cytotoxic, EGFRwt and aromatase (CYP19A)
inhibitors; a study supported by molecular docking,” RSC Adv., vol. 12, no. 15, pp. 9154-9162, Mar. 2022,
doi: 10.1039/D1RA07000B.

I. J. Biosci, P. M. G. Jr, and 1. J. Biosci, “Anti-cancer activity of Carica papaya leaf ethanolic extract and
fractions against selected human cancer cell lines,” Int. J. Biosci., vol. 6655, pp. 1-8, 2023, doi:
10.12692/ijb/23.1.1-8.

P. D. Raj, P. R. K. Reddy, P. Thiruvanavukkarasu, S. Rajesh, and R. Hari, “Anticancer Activity of Phyto
Ligands from Carica papaya Leaves by Suppression of PI3CKA and BCL2 Proteins - An insilico Approach,”
Biomed. Pharmacol. J., vol. 15, no. 3, pp. 1289-1298, 2022, doi: 10.13005/bpj/2466.

M. Chévez-Pesqueira and J. NUfiez-Farfan, “Domestication and genetics of papaya: A review,” Front. Ecol.
Evol., vol. 5, no. DEC, Dec. 2017, doi: 10.3389/FEVV0.2017.00155.

“The PENGARUH KONSENTRASI KARAGENAN DAN SUHU PEMANASAN TERHADAP
KARAKTERISTIK DAN ANTIOKSIDAN JELLY DRINK DAUN PEPAYA | Media llmiah Teknologi
Pangan (Scientific Journal of Food Technology).”

H. T. Lawless and H. Heymann, “Sensory Evaluation of Food,” 2010, doi: 10.1007/978-1-4419-6488-5.

S. Hurtado-Barroso, M. Trius-Soler, R. M. Lamuela-Raventos, and R. Zamora-Ros, “Vegetable and Fruit
Consumption and Prognosis Among Cancer Survivors: A Systematic Review and Meta-Analysis of Cohort
Studies,” Adv. Nutr., vol. 11, no. 6, p. 1569, Nov. 2020, doi: 10.1093/ADVANCES/NMAAO082.

M. S. Ummabh, “Discovering Statistics Using IBM SPSS Statistics,” Sustain., vol. 11, no. 1, pp. 1-14, 2013.
A. Fauzi, H. Suyana, and D. Oktavia, “The Influence of Service Quality, Product Quality, Price Perception
and Location on Visitor Satisfaction,” Mark. Bus. Strateg., vol. 1, no. 1, pp. 13-22, 2023, doi:
10.58777/mbs.v1i1.156.

M. S. Charli, S. K. Eshete, and K. L. Debela, “Learning How Research Design Methods Work: A Review of
Creswell’s Research Design: Qualitative, Quantitative and Mixed Methods Approaches,” Qual. Rep., vol. 27,
no. 12, pp. 2956-2960, 2022, doi: 10.46743/2160-3715/2022.5901.

F. Z. Nisa, M. Astuti, S. M. Haryana, and A. Murdiati, “Effect of papaya leaves (Carica papaya L.) extract on
immune response (TLR-7, TLR-9) and inflammation (COX-2) in rats induces DMBA (7, 12-
Dimethylbenz[a]antrasen),” Pakistan J. Biol. Sci., vol. 23, no. 11, pp. 1450-1455, 2020, doi:
10.3923/PJBS.2020.1450.1455.

C. S. Kilig et al., “Rhoifolin: a Promising Flavonoid With Cytotoxic and Anticancer Properties — Molecular
Mechanisms and Therapeutic Potential,” EXCLI J., vol. 24, pp. 289-320, 2025, doi: 10.17179/excli2024-7836.
O. R. Alara, N. H. Abdurahman, and J. A. Alara, “Carica papaya: comprehensive overview of the nutritional
values, phytochemicals and pharmacological activities,” Adv. Tradit. Med., vol. 22, no. 1, pp. 1747, Mar.
2022, doi: 10.1007/S13596-020-00481-3.

Journal homepage: http://rumahprof.com/index.php/CHIPROF/index


https://doi.org/10.53625/ijss.v1i2.145

