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Abstract

Pineapple (Ananas comosus) is a tropical fruit that is numerous in Indonesia. This fruit
can be processed into various processed food products. This author writes this article to
find out the potential of pineapple as a food product that can be anti-noncommunicable
diseases (NCDs) such as diabetes, obesity, oxidative stress, and cancer. This article is
written using the narrative review method where data are collected from literature studies,
namely articles in journals, books, and other literature-based online on database portals
and leading search engines such as PUBMED and NCBI, the official website of the
USDA (United States Department of Agriculture) and the European Phenols Explorer.
The collected data are then analyzed, synthesized, discussed in the discussion, and general
conclusions are drawn. The findings uncovered that pineapple contains polyphenols and
antioxidant components, which are pretty high in concentration and could be useful as anti
-NCDs. This fruit also has a proteolytic enzyme, bromelains, which is an
immunomodulator against viral infections and diseases. This review concluded that
pineapple fruit can be processed into various functional food products through several
methods to maintain the content of polyphenols and antioxidants that have anti-NCDs
potentials. It is necessary to process or execute this idea to identify and feel its benefits
according to the research objectives, and in vivo, clinical trials are needed.

1. Introduction

contain excess sugar (KemenKes, 2013), NCDs

The main problem of non-communicable diseases
(NCDs) experienced in Indonesia is obesity. Obesity is a
risk factor for all NCDs, such as coronary heart disease,
cancer, and diabetes. WHO data in 2011 reported that
some of the main factors that cause non-communicable
diseases are unhealthy or poor lifestyles. One of the main
unhealthy lifestyles is the pattern of consumption of
foods that contain excess sugar or foods that taste sweet.
Therefore, the government establishes the Healthy
Living Community Movement (GERMAS) program.
This program limits daily sugar intake to 50 grams per
day. In addition, through this program, the government
supports physical activity as an effort to avoid NCDs.
However, due to the consumption habits of Indonesian
people who always want to eat sweet foods because they
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prevalence remains high in Indonesia.

Death caused by COVID-19 is related to comorbid
factors, such as NCDs (Pal and Bhadada, 2020). As a
developed country with a high prevalence of non-
communicable diseases (NCDs) such as diabetes,
coronary heart disease and obesity, America has a high
probability factor for COVID-19 (Mavrogenis et al.,
2020). High-income or developed countries have a
higher risk of experiencing COVID-19, showing that non
-communicable diseases are spread worldwide and are
significantly associated with increased mortality from the
COVID-19 pandemic (McCloskey et al., 2020). The
prevalence of NCDs prevalence in Indonesia has
increased by more than 34% (KemenKes, 2018).
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Additionally, NCDs appear without symptoms and
do not show specific clinical signs (disguised), so many
people are unaware of the dangers of NCDs. Therefore,
we need a breakthrough in the treatment of NCDs, a
national and global problem, by replacing these food
ingredients with functional foods made from natural
ingredients from Indonesian local wisdom, rich in
antioxidants and polyphenol content. Meta-analysis
studies have shown that antioxidants and polyphenols
can significantly improve lipid profiles and blood sugar
fluctuations that affect anti-NCDs (Farhangi et al., 2020;
Ma and Chen, 2020; Rompies et al., 2021; Permatasari et
al., 2021). A potential local fruit is pineapples, which
have a sweet taste and are rich in antioxidants and
polyphenols. However, this potential fruit has not been
widely used for healthy food purposes (Hossain and
Rahman, 2011). The authors want to do innovations and
examine the potential of pineapples against non-
communicable diseases to use them as anti-NCDs
therapy.

2. Methodology

This article was written using the literature study
method or literature study, the data obtained were
sourced from NCBI (National Center for Biotechnology
Information USA) with ("antioxidants" [All Fields] OR
"antioxidants" [MeSH Terms] OR "antioxidants" [All
Fields ] OR T"antioxidant" [All Fields]) AND
("polyphenols" [MeSH Terms] OR "polyphenols" [All
Fields]) AND ("ananas" [MeSH Terms] OR
"ananas" [All Fields] OR "pineapple" [ All Fields]))
AND ("2011/01/07" [PDat]: "2021/01/04" [PDat]) for
the last five years from 07 January 2016 to 04 January
2021. Also related to non-communicable diseases, a
literature  study was conducted again  with
(("polyphenols" [MeSH Terms] OR "polyphenols" [All
Fields]) AND non-communicable diseases [All Fields])
AND ("12/29/2010" [PDat]: "2020/12/25" [PDat]). Data
related to prevalence and other data were obtained from
the government's official website and the World Health
Organization (WHO). The results obtained are then
analyzed in the description in the Results and Discussion
section of this article.

3. Results and discussion
3.1 Noncommunicable diseases

Noncommunicable diseases (NCDs) are health
problems that have become a national and global
concern. The WHO data for 2008 show that of the 57
million deaths that occurred, 36 million or nearly two-
thirds were caused by non-communicable diseases. In
countries with low to medium economic levels, NCDs
have caused mortality in 29% of people aged less than 60
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years (WHO, 2015). Based on data from the World
Health Organization (WHO), 40.5 million of the 56.9
million people in the world died from noncommunicable
diseases in 2016 (WHO, 2017). Data from the Ministry
of Health of the Republic of Indonesia show that from
2013 to 2018, the prevalence of NCDs in Indonesia
increased by more than 34% (KemenKes, 2018). The
main problem of NCDs experienced in Indonesia is
obesity, and obesity is a risk factor for all NCDs such as
coronary heart disease, cancer, and diabetes. According
to WHO data reported in 2011, some of the main factors
that cause non-communicable diseases are unhealthy or
poor lifestyles.

3.2 Food factor

Lifestyle is one of the critical factors affecting health
because the wrong diet can reduce health and even
trigger various degenerative diseases. Today, people pay
special attention to degenerative diseases or non-
communicable diseases (NCDs) and diabetes mellitus
(WHO, 2016). One of the leading causes of diabetes is
an unhealthy lifestyle, consuming foods containing
excess sugar or foods with a sweet and persistent taste.
Diabetes Mellitus (DM) is a group of metabolic
syndrome diseases characterized by hyperglycaemic
(high blood sugar levels) due to impaired insulin
secretion or insulin action. Chronic hyperglycemic from
diabetes is associated with long-term damage and
impaired blood vessel function (Care, 2013). According
to the World Health Organization (WHO) report,
approximately 347 million people worldwide suffer from
DM. Diabetes deaths are estimated to increase two-thirds
of the time by 2030. The burden of diabetes is rising
globally, especially in developing countries (WHO,
2016). Indonesia is the fourth largest DM sufferer
worldwide, with a prevalence of 8.6% of the total
population. According to Basic Health Research
(KemenKes, 2013), there was an increase in the
prevalence of DM sufferers, from 1.1% in 2007 to 1.5%
in 2013 (KemenKes, 2013). People with DM must
control glucose levels within the normal range to avoid
complications.

3.3 Antioxidants and polyphenol content in pineapple

Based on the data collection results, several articles
showed polyphenol levels in pineapple (Ananas
comosus). The data is shown in Table 1.

Table 1 shows that Pineapple (4Ananas comosus)
contains several high concentrations of polyphenols,
including gallic acid, lariciresinol, matairesinol,
medioresinol, pinoresinol, secoisolariciresinol and
syringaresinol (Moniruzzaman et al., 2013; Lu et al.,
2014; Ferreira et al., 2016; Abeysuriya et al., 2020;
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Table 1. Polyphenol Levels in Pineapple Fruit
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Type of test Polyphenol level References
Total Phenolic 31.48 to 77.55 mg equivalent gallic acid Luetal (2014)
(GAE)/100 g of FW

Total Phenolic

226.294+1.18 mg gallic acid/kg

Moniruzzaman et al. (2013)

Total phenolic content

31.340.6 mg GAE/100 g FW

Abeysuriya et al. (2020)

Polyphenol Content

Lariciresinol 0.20 mg/100g FW; Matairesinol
0.16 mg/100g FW; Medioresinol 2.00e-03
mg/100g FW; Pinoresinol 0.30 mg/100g FW;
Secoisolariciresinol 0.21 mg/100g FW; Syrin-

Phenol-Explorer Database for the Flavonoid
Content of Selected Foods (Pineapple) Phenol-
Explorer (2021)

garesinol 0.09 mg/100g FW

Total polyphenols (juices) 35.80 mg/100 mL

Phenol-Explorer Database for the Flavonoid
Content of Selected Foods (Pineapple) Phenol-
Explorer (2021)

Phenolic Compounds 126.95+7.51 mg gallic acid/100 g

Ferreira et al. (2016)

Phenol-Explorer, 2021). Seeing the benefits of
polyphenols as shown in Table 2, polyphenols are
empirically proven to be anti-noncommunicable diseases
such as diabetes, obesity, heart disease, cancer,
hypertension, and other non-communicable diseases
(Cheng et al., 2017; Grosso et al., 2017; Omodanisi et
al., 2017; Williamson, 2017; Castro-Barquero et al.,
2018; Koch, 2019). However, there is still little use for
pineapple as a processed functional product for health
benefits, especially in anti-NCDs. However, it should
also be noted that polyphenols are compounds or
substances that are volatile and easily oxidized at high
temperatures (Li et al., 2014). Therefore, its use as a
functional food product by maintaining polyphenol
levels for health benefits is necessary to have a good
production technology process such as freeze-drying to
maintain the content of volatile compounds (Pisano et
al.,2013).

Table 2. Effects of Polyphenols on NCDs

The levels of polyphenols obtained from the
processes of the study of the literature related to the
antioxidant content in pineapple are shown in Table 3.

Table 3 shows that pineapple (Ananas comosus) has
a high content of polyphenols and antioxidants. Vitamin
C, often called ascorbic acid contained in pineapples, is
131% of the diet reference intake (RDI), according to
data from the United States Department of Agriculture
(USDA). Vitamin C is a compound considered an
antioxidant due to its ability to fight free radicals and is
proven by testing against DPPH (Padayatty and Levine,
2016). Furthermore, pineapple fruit, according to
research (Ferreira et al., 2016), has vitamin C levels of
vitamin ¢ as an antioxidant of 62.11+9.49 mg/100 g and
antioxidant activity of 21.75+2.06%. Based on the data
presented in Table 4, antioxidants also play an essential
role in the health of the body, such as fighting free
radicals, anti-inflammatory and anti-non-communicable

Supplementation NCDs Effects References
Polyphenols Protect against oxidative damage or anti-stress oxidative Omodanisi et al. (2017)
Polyphenols Prevention of chronic noncommunicable diseases, cancers, cardiovascular ~ Koch (2019)

activating -oxidation; a prebiotic effect for the gut microbiota; inducing

. . . . . : .. Castro-Barquero et al.

Polyphenols satiety; stimulating energy expenditure by inducing thermogenesis in (2018)

brown adipose tissue; modulating adipose tissue inhibiting adipocyte
Polyphenols Lowers endothelial dysfupc‘uon, lowers blgod pressure ar}d cholesterol, Williamson (2017)

regulates energy metabolism, reduces the risk of developing type 2
Polyphenols Decreased risk of type 2 diabetes Grosso et al. (2017)
Polyphenols Inhibits the development of hypertension, diabetes mellitus, Cheng et al. (2017)

hyperlipidemia, and obesity

Table 3. Antioxidant Levels in Pineapple Fruit

Type of test Polyphenol level

References

Ascorbic acid

5.08 to 33.57 mg/100 g of fresh weight (FW)

Luetal (2014)

Total Vitamin C Contents (TVC)  31.2+2.4 mg/100 g FW

Abeysuriya et al. (2020)

Vitamin C 131% of the RDI USDA Database for the Flavonoid
Content of Selected Foods Pineapple)

Vitamin C 62.11£9.49 mg/100 g Ferreira et al. (2016)

Antioxidant Activity 21.7542.06% inhibition Ferreira et al. (2016)
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diseases such as oxidative stress, obesity, diabetes, and
other NCDs. Therefore, based on the potential of
pineapple fruit, which has high polyphenols and
antioxidants such as vitamin C and the bromelains
enzyme, this fruit could be used as a functional food that
can be effective against anti-NCDs, which is still a high
prevalence even in the world.

3.4 Polyphenols for anti-non-communicable diseases

Many studies revealed the benefits of polyphenols
for health, one of which is anti-NCDs. Most polyphenols
are found in vegetable and fruit foods; the data from a
literature study shows the benefits of polyphenols as anti
-NCDs in Table 2A.

3.5 Antioxidants for anti-non-communicable diseases

Not only polyphenols that can be anti-NCDs but
empirically, antioxidants, especially ascorbic acid, can
also be an alternative in the treatment of NCDs. The
following are the results of the literature study obtained
and presented in Table 4.

3.6 Bromelains for anti-non-communicable diseases

Bromelains is a protein-digesting enzyme found in
pineapple (Ananas comosus) and has health benefits such
as anti-inflammatory, anticancer, and anti-cardiovascular
disease (Pavan et al., 2012). In addition to being anti-
NCDs, recent research has exposed that pineapple
bromelains can be an alternative immunomodulatory and
anti-COVID-19 (Sagar et al., 2020; Yanuck et al., 2020).
Furthermore, currently available meta-analysis studies
have shown that bromelains have a beneficial effect in
reducing pain and positively impacting postoperative
third-molar patients (Mendes et al., 2019).

Pineapple (Ananas comosus) has many benefits
because it sees polyphenols, antioxidants (Vitamin C or
ascorbic acid), and the digestive enzyme Bromelains
(Figure 1). Several studies have shown that even meta-
analysis of polyphenols and antioxidants has become a
trend in the field of nutrition and food to improve the

Table 4. Antioxidant Effects on NCDs
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nutritional status of the global community, such as
minimizing the incidence of non-communicable diseases,
including diabetes, obesity, oxidative stress or chronic
inflammation, cancer, hypertension, heart disease, and
other NCDs. Thus, now there is a need for an innovation
that can be commercialized and will have a massive
impact on the control and eradication of NCDs in
Indonesia and even around the world by processing
pineapple fruit into functional foods rich in antioxidants
and polyphenols, which are not only anti-NCDs but also
have immunomodulatory potential against viral
infections such as COVID-19. Therefore, it is necessary
to execute the idea, and its output will be copyrighted or
patented.

Anti-Noncommunicable Diseases Attributes of Pineapple (Ananas comosus)

Antioxidantsq -
C Arthrits
A
Y 4 /  Cancer )\ A

Chronic
Inflammation

Figure 1. Benefits of Pineapple (Ananas comosus) in non-
communicable diseases

4. Conclusion

Pineapple (Ananas comosus) is a fruit high in
antioxidants, polyphenols, and bioactive peptides
(bromelains), which can be an alternative to
noncommunicable anti-cancer diseases. Additionally,
further studies in experimental animals and clinical trials
in humans need to support this review.
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Supplementation NCDs Effects

References

Vitamin C (systematic review

and meta-analysis study) diseases (NCDs)

Reduce the all-cause risk of death from noncommunicable

Jayedi et al. (2018)

Total antioxidant capacity of

It was related to a lower risk of type 2 diabetes

van der Schaft et al. (2019)

Vitamin C

Down-regulating NADPH oxidase suppresses NF-kf8
activation and prevents oxidation of tetrahydro-biopterin - a
cofactor of NO synthase - lowers the risk of heart discase
and diabetes

Tibaut and Petrovi (2016)

Vitamin C

Improve lipid profiles (HDL, LDL, TGL), insulin, and

Pearson et al. (2017)

Ascorbic Acid

Significant anti-inflammatory effect by lowering levels of
inflammatory factors such as TNF-a, SAA, and hs-CRP in

Jamalan et al. (2015)
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