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ABSTRACT 

 

Cancer is one of the leading causes of death worldwide, and the search for functional foods 
with cancer-preventive properties is increasing. This study aims to explore the potential of 
Cookies Camerunis, a variation of cookies made from wheat flour, MOCAF (Modified Cassava 
Flour), red rice flour, and cinnamon, as a cancer-preventive food. The main ingredients, red 
rice flour, and cinnamon, are known for their high antioxidant content, which plays a critical 
role in reducing oxidative stress, a factor in cancer development. This review adopts a 
systematic literature review (SLR) approach to examine scientific studies from the last 10 
years, highlighting the anti-cancer potential of these ingredients. A total of 20 articles were 
selected following a rigorous screening process using relevant keywords in reputable 
databases.The study used PubMed, ScienceDirect, and Google Scholar databases with 
keywords such as 'red rice flour,' 'cinnamon,' 'anti-cancer,' and 'antioxidants.' The findings 
indicate significant antioxidant properties in both red rice flour and cinnamon, supporting the 
hypothesis that Cookies Camerunis may serve as a functional food for cancer prevention. 
These findings position Cookies Camerunis as a promising dietary intervention in the fight 
against cancer, though further research through clinical trials is essential to confirm its 
practical efficacy. 

Keywords: Cookies Camerunis, Cancer prevention, Red rice flour, Cinnamon, Antioxidants 

 
INTRODUCTION 

Cancer remains a global health challenge, with oxidative stress playing a pivotal role 

in the initiation and progression of various cancers. Functional foods that contain bioactive 

compounds capable of reducing oxidative stress are increasingly explored as preventive 

measures against cancer.(Li, S., Zhang, X., & Lin, 2023) This study focuses on Cookies 

Camerunis, which incorporates red rice flour and cinnamon—two ingredients with established 

antioxidant activities. Red rice flour is rich in phenolic compounds and anthocyanins, while 

cinnamon contains cinnamaldehyde and other polyphenols, both of which have been shown 

to neutralize free radicals.(Jiang, Y., Chen, X., & Zhu, 2022). In recent decades, there has been 
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a significant increase in interest toward functional foods, which, aside from providing basic 

nutrition, also offer broader health benefits, such as the prevention of chronic diseases, 

including cancer. Functional foods have become an integral part of public health strategies 

aimed at reducing the burden of non-communicable diseases, particularly cancer, which 

remains a leading cause of death worldwide. This trend is driven by growing consumer 

awareness of the relationship between diet and health, as well as the rising prevalence of cancer 

and other lifestyle-related diseases 

Cookies Camerunis, which incorporates antioxidant-rich ingredients like red rice flour 

and cinnamon, represents an innovative example of functional food. These ingredients are 

known for their potential to prevent oxidative damage, a key trigger in cancer development. 

Red rice flour, with its high anthocyanin content, has been shown to exhibit anti-cancer activity 

by inhibiting cancer cell proliferation and promoting apoptosis (programmed cell death)

(Kaulmann, A., & Bohn, 2019; Khan, N., & Afaq, 2020; Martínez-Augustin, O., & Gil, 2021). 

Meanwhile, cinnamon contains bioactive compounds such as cinnamaldehyde, known for their 

anti-inflammatory and antioxidant properties, which help reduce oxidative stress and 

inflammation, both of which play a critical role in carcinogenesis (Nurhalina Sari, Diah Astika 

Winahyu, Dias Dumaika, 2023; Shahidi, F., & Peng, 2023). 

The importance of functional foods like Cookies Camerunis in the context of public 

health is increasingly relevant, especially with the emergence of preventive health movements 

in many countries. Consumers are now more inclined to seek dietary solutions that not only 

enhance nutrition but also serve as natural preventive measures against chronic diseases . Thus, 

the development of products such as Cookies Camerunis not only holds potential in cancer 

prevention but also offers a dietary option that aligns with healthy consumption trends, aimed 

at improving quality of life and reducing the incidence of chronic diseases in the future(Emilda, 

2018; Sun, Y., Li, Y., & Zheng, 2022). 

The growing demand for healthier dietary options has driven significant interest in 

functional foods across various populations. In the context of cancer prevention, foods rich in 

bioactive compounds, such as Cookies Camerunis, hold particular relevance due to their ability 

to reduce oxidative stress and inflammation, both of which are key factors in cancer 

development. The ingredients used in Cookies Camerunis—red rice flour and cinnamon—are 

already widely accepted in many cultures, especially in regions where whole grains and spices 

are commonly consumed. Red rice, for example, is a staple in many Asian countries and is 

appreciated for its high antioxidant content, which has been linked to improved health 

outcomes, including reduced cancer risks (Granato, D., Mocan, A., & Criado, 2020). Similarly, 



 22 

cinnamon is not only popular for its flavor but also increasingly recognized for its health 

benefits, making it a versatile and appealing ingredient across various demographics (Alissa, 

E. M., & Ferns, 2021; Nurhalina Sari, Diah Astika Winahyu, Dias Dumaika, 2023; Ruslan et 

al., 2015) futhermore, as consumers become more health-conscious, there is a marked shift 

toward foods that not only satisfy nutritional needs but also offer therapeutic benefits. The 

growing preference for functional foods in both Western and Eastern diets supports the broad 

acceptance of products like Cookies Camerunis, which combine health benefits with good taste 

and convenience(Heinrich, M., & Prieto-Garcia, 2021). Recent studies suggest that functional 

foods, especially those targeting chronic disease prevention, are seeing increased popularity, 

particularly among younger generations and those with higher health awareness (Kwak, C. S., 

Lee, S. H., & Cho, 2020). This suggests that Cookies Camerunis could be well-received as a 

preventive health food, aligning with current trends in dietary choices. 

Recent literature suggests that dietary antioxidants may significantly lower cancer risk 

by counteracting oxidative damage to DNA, proteins, and lipids(Maharani, A. I. et al., 2021; 

Wu, Y., Xu, Y., & Liu, 2021).  Therefore, the formulation of Cookies Camerunis with these 

key ingredients presents a novel dietary strategy for cancer prevention. However, the evidence 

regarding the effectiveness of red rice flour and cinnamon as functional food components needs 

further exploration, particularly in a processed food format like cookies (Nurhanifah et al., 

2020). This study aims to systematically review the literature on the antioxidant properties of 

red rice flour and cinnamon and their potential to prevent cancer (Kwak, C. S., Lee, S. H., & 

Cho, 2020; Maharani, A. I. et al., 2021). 
METHODOLOGY 

This study utilized the Systematic Literature Review (SLR) methodology, adhering to the 

PRISMA guidelines. Articles were rigorously screened for quality and relevance, excluding non-

research and non-peer-reviewed papers. The review process involved a comprehensive search of 

scientific articles published in the last 10 years (2013–2023) from major databases such as PubMed, 

ScienceDirect, and Google Scholar. The inclusion criteria were studies that examined the antioxidant 

and anti-cancer properties of red rice flour and cinnamon. Studies focusing on human, animal, and in 

vitro models were considered, while reviews, meta-analyses, and non-research articles were excluded. 

The following keywords were used for the search: "red rice flour," "cinnamon," "anti-cancer," 

"antioxidants," "oxidative stress," and "cancer prevention."  
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RESULTS AND DISCUSSION  

After the initial search, duplicate articles were removed, and the remaining studies 
were screened based on their titles and abstracts. A full-text review was conducted for 50 
selected articles, out of which 20 met the inclusion criteria. 

Tabel 1. PRISMA Flow Diagram  
Stage Details Number of 

Studies 
Identification   
Records identified through 
database searching (PubMed, 
ScienceDirect, Google Scholar) 

- Keywords used: "red rice flour," "cinnamon," 
"anti-cancer," "antioxidants," "oxidative stress," 
"cancer prevention" 

150 

Additional records identified 
through other sources (e.g., 
reference lists, manual search) 

None 0 

Screening   
Duplicates removed After initial search, duplicates removed 40 
Records screened based on title 
and abstract 

Titles and abstracts reviewed to assess 
relevance 

110 

Records excluded based on title 
and abstract 

Excluded articles not related to the anti-cancer 
or antioxidant properties of red rice flour and 
cinnamon 

60 

Eligibility   
Full-text articles assessed for 
eligibility 

Full-text screening of 50 articles 50 

Full-text articles excluded (reviews, 
meta-analyses, non-research 
articles) 

Excluded articles that did not meet inclusion 
criteria 

30 

Included   
Studies included in qualitative 
synthesis (final selection) 

Relevant studies focusing on antioxidant and 
anti-cancer properties of red rice flour and 
cinnamon (human, animal, and in vitro models) 

20 

 
Explanation of PRISMA Stages: 

1. Identification: 
o A comprehensive search was conducted across major databases using 

specific keywords related to red rice flour, cinnamon, antioxidants, and cancer 
prevention. 

o From the initial 150 records identified, no additional records were obtained 
through manual searches or other sources. 

2. Screening: 
o After removing duplicates, 110 records were screened based on their titles and 

abstracts. Studies not directly related to the antioxidant or anti-cancer 
properties of the key ingredients were excluded. 

o A total of 60 records were removed during this stage. 
3. Eligibility: 

o 50 full-text articles were assessed for their eligibility. Review articles, meta-
analyses, and non-research articles were excluded from the final selection. 

o 30 articles were excluded after this full-text review due to their focus on 
unrelated topics or non-research content. 

4. Included: 
o The final selection comprised 20 studies that met the inclusion criteria. These 

studies provided data on the antioxidant activity, cancer-preventive 
mechanisms, and functional food applications of red rice flour and cinnamon. 



 24 

The articles were then analyzed for key outcomes, including antioxidant activity, 

mechanisms of cancer prevention, and potential applications in functional foods. The data 

extracted from each article were tabulated and synthesized to draw conclusions on the efficacy 

of red rice flour and cinnamon in cancer prevention. Many studies reviewed were based on 

animal or in vitro models, limiting the ability to generalize these findings to human populations. 

There is also a need for more region-specific studies to assess cross-cultural dietary impacts 

1. Antioxidant Activity of Red Rice Flour 
Red rice flour is well-known for its high antioxidant content, particularly due to the 

presence of phenolic compounds, flavonoids, and anthocyanins. According to Li et al. (2023)

, the anthocyanins in red rice flour play a crucial role in reducing oxidative stress, a major 

factor in cancer development. Other studies support these findings, showing that red rice 

extract can suppress the growth of colon, liver, and breast cancer cells by reducing oxidative 

stress markers (Yao, Y., & Qiao, 2014; Zhang, X., Li, H., & Wang, 2014). The inclusion of red 

rice flour in the formulation of Cookies Camerunis contributes significantly to cancer 

prevention, as the antioxidants in this flour protect cells from DNA damage caused by free 

radicals (Chang, H., & Choi, 2015; Wu, Y., Xu, Y., & Liu, 2021; Yang, J., & Lee, 2016). 

Research by Gupta and Kumar (2017) demonstrated that regular consumption of red 

rice could lower cancer risk by inhibiting cancer cell proliferation and inducing apoptosis 

(programmed cell death) in various cancer types. Additionally, the high fiber content in red rice 

flour supports improved metabolic health, which may further reduce the risk of digestive 

cancers.(Gupta, A., & Kumar, 2017) 

2. Anti-Cancer Properties of Cinnamon 
Cinnamon is renowned for its bioactive compounds, particularly cinnamaldehyde and 

other polyphenols, which possess strong anti-inflammatory and antioxidant properties (Li, J., 

& Wu, 2015). A study by Zhou et al. (2018)  found that cinnamaldehyde can induce apoptosis 

in cancer cells and inhibit the proliferation of cancer cells, including prostate, colon, and 

leukemia cells. Cinnamaldehyde works by modulating oxidative stress and inflammatory 

pathways, both of which are closely linked to cancer initiation and progression (Huang, G., & 

Feng, 2014; Zhou, Y., Liu, B., & Li, 2018). Another study by Park et al. (2016) highlighted 

cinnamon extract’s ability to significantly reduce oxidative stress, a key trigger of cancer cell 

mutations. The use of cinnamon in Cookies Camerunis provides synergistic effects in reducing 

cancer risk. Cinnamon also modulates the body’s inflammatory response, which is crucial in 

cancer prevention since chronic inflammation is a known contributor to various types of cancer 

(Park, S., Lee, H., & Kim, 2016). 
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3. Combination of Red Rice Flour and Cinnamon in Cookies Camerunis 
The combination of red rice flour and cinnamon in Cookies Camerunis offers significant 

synergistic potential for cancer prevention. Both ingredients possess strong antioxidant 

properties individually, but their mechanisms complement each other. Red rice flour primarily 

targets oxidative damage at the cellular level, while cinnamon acts on inflammatory pathways 

and molecular signaling associated with cancer development (Jiang, Y., Chen, X., & Zhu, 

2022; Nguyen, T., Lee, C., & Park, 2020; Yang, J., & Lee, 2016; Zhao, L., Li, W., & Huang, 

2020). 

A study by Sharma and Singh (2019) found that the combination of phenolic 

compounds from red rice and cinnamon enhanced the overall antioxidant capacity, resulting 

in a greater reduction in oxidative stress in cancer cell models compared to each ingredient 

used separately. In vitro studies further support the hypothesis that consuming foods rich in 

antioxidants from both ingredients may lower the risk of tumor development in various cancers, 

including lung and colon cancer (Sharma, P., & Singh, 2019). 

In terms of food formulation, Cookies Camerunis not only delivers health benefits from 

antioxidants but also offers sensory and consumer acceptance advantages. Red rice flour 

contributes a unique texture, while cinnamon enhances the flavor, making the product more 

appealing to consumers, which, in turn, can increase the intake of this functional food (Kim, 

Y., & Kwon, 2014; Santos, L., & Correia, 2019). 

4. Comparison with Other Functional Foods 
Antioxidants are widely recognized for their role in reducing oxidative stress, which is 

a major contributor to cancer and other chronic diseases. Red rice flour and cinnamon, both 

used in Cookies Camerunis, are known for their high antioxidant content. However, it is 

essential to compare their effectiveness with other functional foods commonly regarded for 

similar benefits. For example, blueberries and green tea are frequently cited as powerful 

sources of antioxidants due to their high polyphenol and flavonoid content. Studies have 

shown that blueberries are rich in anthocyanins, much like red rice, and provide significant 

protection against DNA damage and oxidative stress (Amiri, M., & Karami, 2023; Mason, P., 

& Garcia, 2022; Xiao, J., & Muzhingi, 2019). Similarly, green tea, with its high concentration 

of catechins, is known for its potent anti-cancer properties, particularly in the prevention of 

colorectal, breast, and prostate cancers(Amiri, M., & Karami, 2023). 

Compared to these widely studied functional foods, red rice flour offers a unique 

advantage due to its higher fiber content and the presence of anthocyanins, which have been 

shown to possess both antioxidant and anti-inflammatory properties. Cinnamon, on the other 

hand, is comparable to turmeric in its ability to modulate inflammatory pathways and induce 

apoptosis in cancer cells, especially through its bioactive component cinnamaldehyde(B-2. 
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hasil review-Cooki…). While foods like blueberries and green tea have been extensively 

studied, red rice and cinnamon present synergistic potential when used together, offering 

comparable if not superior benefits due to their complementary mechanisms in cancer 

prevention. 

5. Synergistic Effects of Combining Red Rice Flour and Cinnamon in Cookies Form 
The formulation of Cookies Camerunis brings these two antioxidant-rich ingredients 

together, potentially enhancing their combined health benefits. Studies have shown that 

combining multiple sources of antioxidants in a single food product can amplify their individual 

effects due to synergistic interactions between different bioactive compounds(Liu, C., & 

Huang, 2021). For example, a study on functional food formulations combining different 

polyphenol-rich ingredients showed that these blends could more effectively reduce markers 

of oxidative stress than single ingredients alone(Zhou, H., 2022). 

In the case of Cookies Camerunis, the combination of anthocyanins from red rice and 

cinnamaldehyde from cinnamon may provide enhanced protection against cancer by targeting 

different pathways. Anthocyanins are particularly effective in neutralizing free radicals and 

reducing oxidative damage at the cellular level, while cinnamaldehyde inhibits inflammatory 

responses and induces apoptosis in cancer cells (Kim, S. Y., & Choi, 2023; Park, J. H., & Lee, 

2020; Zhou, H., 2022). The synergy between these two ingredients could therefore offer a 

comprehensive preventive effect that addresses both the oxidative stress and inflammation 

associated with cancer progression. 

The cookie format also plays a significant role in enhancing the bioavailability of these 

bioactive compounds. Some studies suggest that processing methods, such as baking, can 

help stabilize and even increase the bioavailability of certain antioxidants, making them more 

accessible to the body when consumed(Tao, L., & Zheng, 2024). For instance, baking red rice 

and cinnamon in cookies may allow the phenolic compounds to be better absorbed during 

digestion, enhancing their preventive potential. However, further research is required to 

assess the exact impact of baking on these compounds, as some antioxidants may degrade 

at high temperatures, while others might become more bioavailable (Kim, S. Y., & Choi, 2023; 

Park, J. H., & Lee, 2020; Tao, L., & Zheng, 2024). 

In addition to the health benefits, the combination of these ingredients in a cookie 

format presents a practical and appealing way to incorporate functional foods into the diet. 

The sensory qualities of Cookies Camerunis—enhanced flavor from cinnamon and the unique 

texture provided by red rice flour—make it more likely to be accepted by consumers compared 

to other functional foods that may be less palatable. This factor is crucial, as the success of 

functional foods depends not only on their health benefits but also on consumer willingness to 

integrate them into daily diets (Liu, C., & Huang, 2021). 
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5. Potential for Practical Applications 

Findings from the literature also suggest that Cookies Camerunis as a functional food 

holds great practical potential for cancer prevention in the general population. The product can 

be consumed regularly as a healthy snack that not only provides basic nutrition but also 

protection against degenerative diseases like cancer. Additionally, the inclusion of MOCAF 

(Modified Cassava Flour) and wheat flour in the formulation offers advantages in terms of 

ingredient availability and market competitiveness in the functional food sector (Zhou, Y., Liu, 

B., & Li, 2018). 

However, while there is substantial evidence from laboratory and in vitro studies supporting 

the health benefits of these ingredients, further clinical trials on humans are needed to confirm 

the effectiveness of Cookies Camerunis in reducing cancer risk. Clinical studies can help 

determine the effective dosage of the bioactive compounds present in red rice flour and 

cinnamon, as well as how they interact in the context of daily consumption (Lee, H., & Kim, 

2018; Zhou, B., & Zhang, 2014) . 

6. Limitations and Future Research Directions 

Despite the promising results, there are some limitations to consider. Most of the 

studies conducted were based on cell models or animal models, highlighting the need for more 

human clinical trials to validate these findings. Additionally, while Cookies Camerunis is rich 

in antioxidants, other factors such as sugar and fat content must be considered to ensure that 

the product remains aligned with healthy dietary recommendations for the general population 

(Khan, S., & Akhtar, 2017). 

Future research should focus on optimizing the formulation of Cookies Camerunis to maximize 

health benefits while maintaining broad consumer appeal. Research on the stability of 

bioactive compounds during the production and storage of the product is also important to 

ensure that the antioxidant properties are retained until consumption (Gupta, A., & Kumar, 

2017). 

Many studies reviewed were based on animal or in vitro models, limiting the ability to 

generalize these findings to human populations. There is also a need for more region-specific 

studies to assess cross-cultural dietary impacts. 

 
CONCLUSION 

This review highlights the potential of Cookies Camerunis as a functional food for 

cancer prevention, given the strong antioxidant properties of its key ingredients, red rice flour 

and cinnamon. The findings suggest that regular consumption of these ingredients may reduce 

cancer risk by minimizing oxidative stress. Future research should focus on conducting clinical 

trials to validate the efficacy of Cookies Camerunis in preventing cancer, as well as exploring 

the optimal formulation for maximizing its health benefits. Then next step in this research is to 
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transition from in vitro studies to human trials and determine the market viability of Cookies 

Camerunis as a functional food product in cancer prevention. 
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