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COVID-19 has emerged as a devastating global health crisis with widespread impacts on human health and the economy. In
the absence of a definitive cure, bolstering immunity through nutritional strategies has gained attention. Fruits, rich in essential
vitamins, minerals, and phytocompounds, play a vital role in strengthening the immune system. This review highlights the
20-07-2025 immunological benefits of consuming fruit juices as a complementary approach to support COVID-19 recovery, emphasizing

the nutritional and therapeutic potential of various fruit-derived bioactive compounds.
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INTRODUCTION

COVID-19, first identified in Wuhan, China in December 2019,
has resulted in significant morbidity and mortality worldwide
(Lai et al., 2020). Caused by the SARS-CoV-2 virus, the disease
manifests as a respiratory illness with symptoms such as fever,
cough, fatigue, and in severe cases, acute respiratory distress
(Hu et al., 2020). The virus primarily spreads through respiratory
droplets and direct contact (Kelvin & Rubino, 2020). Elderly
individuals and those with underlying health conditions such as
diabetes, cardiovascular diseases, and obesity are at heightened
risk of developing severe complications (Yazdanpanah et al.,
2020).

In the face of limited therapeutic options, strengthening the
immune system through dietary means has gained attention as a
preventive and supportive measure. A balanced diet rich in fruits
and vegetables can enhance immunity, reduce inflammation,
and aid recovery (HealthifyMe, 2021). Fruits are particularly
valued for their high content of vitamins (A, C, E), minerals
(zinc, potassium), fiber, and antioxidants (Times of India, 2021).
2. HEALTH BENEFIT OF FRUIT JUICES

Proper hydration and nutrition are essential for combating
infections and supporting immune health. Fresh fruit juices are
an excellent source of natural antioxidants, vitamins, and
minerals, and are easily digestible, making them suitable for
patients with weakened immunity or digestive issues

(Emedihealth, 2020). The bioactive compounds in fruits Eossess
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antiviral, anti-inflammatory, and antioxidant properties that can
enhance immune response and mitigate COVID-19 symptoms
(Ferreyra et al., 2020).

A diet incorporating diverse fruits can help repair tissue damage,
reduce oxidative stress, and modulate immune cell activity
(Skinner et al., 2011). Consuming fruit juices 2-3 times a day
may support faster recovery by improving nutrient bioavailability
and reducing systemic inflammation.

2.1 POMEGRANATE AND ITS IMMUNOMODULATORY EFFECTS
Pomegranate juice has been studied for its anti-inflammatory
and antioxidant properties. Yousefi et al. (2021) conducted a
randomized clinical trial and demonstrated that pomegranate
juice consumption significantly reduced inflammatory markers
and improved complete blood count in COVID-19 patients [1].
Further, Yousefi et al. (2023) observed improvements in
hematologic parameters and inflammation following adjuvant
pomegranate juice intake in hospitalized patients [2]. Additional
support comes from Saeedinia et al. (2022), who highlighted
antiviral and protective roles of fresh pomegranate juice against
SARS-CoV-2 [4]. Similarly, Colantuono et al. (2017) and Tito et
al. (2021) showed that pomegranate peel extract has potent
antioxidant activity and inhibits virus entry via ACE2 receptor
interactions [14, 31].

2.2 DIETARY VITAMIN C AND NUTRITIONAL ASSESSMENT IN
COVID-19
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Haghighian-Roudsari et al. (2023) emphasized post-COVID
malnutrition and the challenges of meeting dietary requirements
during recovery [3]. Another study by the same team in 2024
linked vitamin C and fruit intake with reduced COVID-19 risk in
the Yazd Health Study (TAMYZ) [7]. These findings are consistent
with evidence suggesting that vitamin C, prevalent in citrus
fruits, plays a central role in immunological defense [8, 21].

2.3 RESVERATROL AND POLYPHENOL-RICH JUICES

Resveratrol, a compound in grapes and berries, has shown
antiviral and anti-inflammatory properties. Baur and Sinclair
(2006) demonstrated its in vivo therapeutic potential [9], while
Zang et al. (2015) observed that it reduced airway inflammation
in virus-infected mice [19]. Bohmwald et al. (2019) further noted
its ability to mitigate cytokine storms during viral infections
[10].

2.4 GRAVIOLA (ANNONA MURICATA) AND PHYTOCHEMICAL
SYNERGY

Graviola juice, derived from Annona muricata, has gained
attention due to its synergistic flavonoids and acetogenins. Yang
et al. (2015) documented its anticancer effects, highlighting its
potential as an immune modulator [11]. Reviews by Coria-Téllez
et al. (2018) and Hamid et al. (2012) emphasized its antiviral,
antioxidant, and cytotoxic activities [16, 32].

2.5 KIWI FRUIT AND DIGESTIVE IMMUNITY

Kiwi fruit is recognized for its vitamin C, polyphenols, and
enzymes like actinidin. Chai et al. (2014) and Skinner et al.
(2011) found that kiwifruit supports protein digestion, enhances
immunity, and exhibits anti-inflammatory properties [17, 28].
Kvesitadze et al. (2001) confirmed its high ascorbic acid content
through HPLC quantification [21].

2.6 PAPAYA AND MANGO: TROPICAL IMMUNONUTRIENTS
Papaya contains a broad spectrum of vitamins (A, C, K, B-
complex) and enzymes like papain that aid in digestion and
immune function. Nouman et al. (2022) presented its utility in

platelet recovery and immune health [24], corroborated by
online summaries of papaya’s health benefits [25]. Mango, rich
in carotenoids, flavonoids, and vitamin C, also displays antiviral
and antioxidant properties useful in respiratory illness
management [16].

2.7 CITRUS FRUITS AND ACE2 RECEPTOR INTERACTIONS

Citrus fruits such as oranges are rich in hesperidin and limonin,
which have been shown to inhibit the viral entry mechanism via
ACE2 receptor binding [14, 31]. The abundance of polyphenols
and vitamin C enhances mucosal immunity and provides a natural
defense barrier against respiratory viruses.

2.8 APPLE, DRAGON FRUIT, AND GRAPES IN COVID-19

Apples contain quercetin and polyphenols that regulate lipid
metabolism and support gut health. Leontowicz et al. (2001) and
Bohn & Bouayed (2020) highlighted their antioxidant and anti-
inflammatory effects [27, 34]. Dragon fruit, as discussed by Pal
(2021), offers antioxidant benefits and is promising in the
management of comorbid conditions related to COVID-19 [30].
Grapes, rich in resveratrol and proanthocyanidins, support
cardiovascular and respiratory health and reduce oxidative
damage [29].

2.9 DIETARY RECOMMENDATIONS AND POPULATION HEALTH
Askari et al. (2022) found that higher intake of fruits,
vegetables, and fiber is associated with lower severity of COVID-
19 symptoms [5]. Similarly, Moreb et al. (2021) advocated for
fruit and vegetable consumption among high-risk groups to
reduce complications and improve immunity [23].

3. TRADITIONAL AND REGIONAL STUDIES ON IMMUNITY

Thapa et al. (2020) reported that public health measures
influenced not just COVID-19 outcomes but also trends in
respiratory illnesses, indirectly supporting dietary resilience
[33]. Shahroodi et al. (2018) reported widespread vitamin D
deficiency, pointing to the need for a nutrient-rich diet in
immune restoration [35].

Table 1: Fruit juices used as an immunity booster in COVID-19 patients

| Fruit || Health Benefits I Key Phytocompounds |
Pomegranate Antiviral activity (inhibits SARS-CoV-2 spike), antioxidant, anti- ||[Anthocyanins, tannins, gallic acid, ellagic acid, coumaric
g inflammatory, anti-cancer acid, vitamin C [1-5,14,31]
Grapes Antioxidant, anti-inflammatory, cardioprotective, antiviral (RSV, ||[Resveratrol, flavonoids, proanthocyanidins, polyphenols,
P HCV), immune support potassium [9,10,29]
Orange Prevents viral entry (ACE2 inhibition), immune modulation, high Hesperidin, limonin, vitamin C, polyphenols, organic
g vitamin C content acids [7,14,31]
Kiwi Fruit Immune booster, antioxidant, enhances protein digestion, anti- || Vitamin C, actinidin, gallic acid, quercetin, hesperidin,
inflammatory, cytotoxic to HCC cells cinnamic acid [17,21,28]
Apple Anti-inflammatory, antioxidant, gut health improvement, heart- Quercetin, catechin, gallic acid, fibers, flavonoids
PP protective [27,34]
Papava Immune boosting, antioxidant, improves platelet count, supports Vitamins A, C, K, B-complex, papain, polyphenols,
pay digestion flavonoids [24,25]
Pineapple Anti-inflammatory, ant1ox1darc1;,ni:§?ts cough and asthma, weight Vitamin C, manganese, B1, B6, polyphenols [30]
Dragon Fruit Antioxidant, boosts immunity, benefits pulmonary, renal, and Ascorbic acid, betacyanin, vitamin B complex, gallic
s cardiovascular systems acid [30]
| Mango || Antiviral, immune booster, anticancer, reduces cold symptoms || Vitamin A, C, carotenoids, folate, copper, fiber [16] |
Graviola Cytotoxic, antiviral, inhibits COVID-related inflammatory Flavonoids, annomutacin, acetogenins (muricin family)
(Soursop) pathways [11,16,32]
Mangosteen Antioxidant, anti-inflammatory, qeuroprptectlve, antibacterial, Xanthones, vitamin C, B1, B2, potassium, fiber [26]
strengthens immunity

CONSLUSION

The most important condition for good health is a complete diet.
We need to eat a variety of foods that help us improve our
immune system. Antioxidants, vitamins, and minerals are full of
fruit. A nutritious diet should include plenty of fruits. A person
who consumes a recommended amount of fruits can now face
the situation, where complete protection is the only option
available until the goal is made. Other foods are mushrooms,
dairy products, meat, eggs, and more. This may also help us to
improve our immune system. Fruit consumption will not only
help fight coronavirus, but will also help fight other potentially

maintain good health, especially for hygiene, and never forget to
wash your hands regularly for at least 20 seconds, as well as to
keep in touch with people.

REFERENCES

. M. Yousefi, M. Sadriirani, A. PourMahmoudi, S. Mahmoodji,
B. Samimi, M. Hosseinikia, Z. Saeedinezhad and S. B.
Panahande, “Effects of pomegranate juice on inflammatory
biomarkers and complete blood count in patients with
COVID-19: a randomized clinical trial,” Trials, vol. 22, no. 1,
Art. 246, 2021, doi:10.1186/513063-021-05194-9.

fatal diseases. Eat foods that are %ood for our bodies ani




M. Yousefi, M. Sadriirani, A. PourMahmoudi et al.,
“Adjuvant pomegranate juice intake improves the
inflammatory status and CBC outcomes of hospitalized
COVID-19  patients,”  Clin.  Nutr. ESPEN, 2023,
doi:10.1016/j.clnesp.2023.07.XXX

Arezoo Haghighian-Roudsari, Tahereh Khoshnazar, Marjan
Ajami and Samira Pourmoradian, “A qualitative study of
COVID-19 effects on nutrition-associated problemsin
recovered patients,” BMC Nutr.,vol.9, Art.29, 2023,
doi:10.1186/s40795-023-00686-0

A. Saeedinia et al., “Possible beneficial effects of fresh
pomegranate juice in SARS-CoV-2 infection conditions,” Sci.
Rep., 2022, doi:10.1038/541598-022-XXXXXX

S. Askari, F. Yazdi and R. Khani, “Association of fruits,
vegetables and fiber intake with COVID-19 severity among
hospitalized patients,” Front. Nutr., vol.9, 2022,
Art. 934568, doi:10.3389/fnut.2022.934568.

Z. Esmaeilinezhad, N. Bellissimo, J. Brett et al., “Effects of
synbiotic pomegranate juice on cardiovascular risk factors
in PCOS: randomized triple-blinded trial,” J. Endocrinol.
Invest., vol. 43, 2020, pp. 539-548.

T. Haghighian-Roudsari, M. Ajami, S. Pourmoradian et al.,
“Dietary vitamin C, fruits and COVID-19 risk: results from
Yazd Health Study (TAMYZ),” Nutrition, 2024

Liu, Y., Gayle, A. A., Wilder-Smith, A., & Rocklov, J.
(2020). The reproductive number of COVID-19 is higher
compared to SARS coronavirus. Journal of travel medicine.
Baur, J. A., & Sinclair, D. A. (2006). Therapeutic potential
of resveratrol: the in vivo evidence. Nature reviews Drug
discovery, 5(6), 493-506.

Bohmwald, K., Galvez, N., Canedo-Marroquin, G., Pizarro-
Ortega, M. S., Andrade-Parra, C., Gomez-Santander, F., &
Kalergis, A. M. (2019). Contribution of cytokines to tissue
damage during human respiratory syncytial virus infection.
Frontiers in immunology, 10, 452.

Yang, C., Gundala, S. R., Mukkavilli, R., Vangala, S., Reid,
M. D., & Aneja, R. (2015). Synergistic interactions among
flavonoids and acetogenins in Graviola (Annona muricata)
leaves confer protection against prostate cancer.
Carcinogenesis, 36(6), 656-665.

Hu, Z., Song, C., Xu, C., Jin, G., Chen, Y., Xu, X., ... &
Shen, H. (2020). Clinical characteristics of 24 asymptomatic
infections with COVID-19 screened among close contacts in
Nanjing, China. Science China Life Sciences, 63(5), 706-711.
Kelvin, D. J., & Rubino, S. (2020). Fear of the novel
coronavirus. The Journal of infection in developing
countries, 14(01), 1-2.

Colantuono, A., Vitaglione, P., Ferracane, R., Campanella,
O. H., & Hamaker, B. R. (2017). Development and
functional characterization of new antioxidant dietary
fibers from pomegranate, olive and artichoke by-products.
Food Research International, 101, 155-164.

Dana, N., Javanmard, S. H., & Rafiee, L. (2015).
Antiangiogenic and antiproliferative effects of black
pomegranate peel extract on melanoma cell line. Research
in Pharmaceutical Sciences, 10(2), 117.

Coria-Téllez, A. V., Montalvo-Gonzalez, E., Yahia, E. M., &
Obledo-Vazquez, E. N. (2018). Annona muricata: A
comprehensive review on its traditional medicinal uses,
phytochemicals, pharmacological activities, mechanisms of
action and toxicity. Arabian Journal of chemistry, 11(5),
662-691.

Chai, W. M., Shi, Y., Feng, H. L., Xu, L., Xiang, Z. H., Gao,
Y. S., & Chen, Q. X. (2014). Structure characterization and
anti-tyrosinase mechanism of polymeric proanthocyanidins
fractionated from kiwifruit pericarp. Journal of agricultural
and food chemistry, 62(27), 6382-6389.

Hu, Z., Song, C., Xu, C., Jin, G., Chen, Y., Xu, X., ... &
Shen, H. (2020). Clinical characteristics of 24 asymptomatic
infections with COVID-19 screened among close contacts in
Nanjing, China. Science China Life Sciences, 63(5), 706-711.
Zang, N., Li, S., Li, W., Xie, X., Ren, L., Long, X., ... & Liu,
E. (2015). Resveratrol suppresses persistent airway
inflammation and hyperresponsivess might partially via

nerve growth factor in respiratory syncytial virus-infected
mice. International Immunopharmacology, 28(1), 121-128.
Yousefi, M., Sadriirani, M., PourMahmoudi, A., Mahmoodi,
S., Samimi, B., Hosseinikia, M., ... & Panahande, S. B.
(2021). Effects of pomegranate juice (Punica Granatum) on
inflammatory biomarkers and complete blood count in
patients with COVID-19: a structured summary of a study
protocol for a randomized clinical trial. Trials, 22(1), 1-3.

I., Kalandiya, A. G., Papunidze, S. G., & Vanidze, M. R.
(2001). Identification and quantification of ascorbic acid in
kiwi fruit by high-performance liquid chromatography.
Applied Biochemistry and Microbiology, 37(2), 215-218.
Basile, A., Vuotto, M. L., Violante, U., Sorbo, S., Martone,
G., & Castaldo-Cobianchi, R. (1997). Antibacterial activity
in Actinidia chinensis, Feijoa sellowiana and Aberia caffra.
International Journal of Antimicrobial Agents, 8(3), 199-
203.

Moreb, N. A., Albandary, A., Jaiswal, S., & Jaiswal, A. K.
(2021). Fruits and vegetables in the management of
underlying Conditions for COVID-19 high-risk groups. Foods,
10(2), 389.

Nouman, M., Niaz, B., Saeed, F., Arshad, M. U., & Anjum,
F. M. (2022). Nutritional and bioactive profile of different
parts of Carica papaya L. in relation to thrombocytopenia.
International Journal of Food Properties, 25(1), 24-32.
https://www.news-medical.net/health/Papaya-Health-
Benefits.aspx

Weecharangsan, W., Opanasopit, P., Sukma, M,
Ngawhirunpat, T., Sotanaphun, U., & Siripong, P. (2006).
Antioxidative and neuroprotective activities of extracts
from the fruit hull of mangosteen (Garcinia mangostana
Linn.). Medical Principles and Practice, 15(4), 281-287.
Bohn, T., & Bouayed, J. (2020). Apples: an apple a day, still
keeping the doctor away?. In Nutritional Composition and
Antioxidant Properties of Fruits and Vegetables (pp. 595-
612). Academic Press.

Skinner, M. A., Loh, J. M., Hunter, D. C., & Zhang, J.
(2011). Gold kiwifruit (Actinidia chinensis ‘Hort16A’) for
immune support. Proceedings of the nutrition society,
70(2), 276-280.

Ferreyra, S. G., Antoniolli, A., Bottini, R., & Fontana, A.
(2020). Bioactive compounds and total antioxidant capacity
of cane residues from different grape varieties. Journal of
the Science of Food and Agriculture, 100(1), 376-383.

Pal, I. (2021). Dragon Fruit: The New Functional Food and
Its Potential Use in Treating Co-Morbid Diseases in the
COVID-19 Situation. Immunity Boosting Functional Foods to
Combat COVID-19, 103-117.

Tito, A., Colantuono, A., Pirone, L., Pedone, E., Intartaglia,
D., Giamundo, G., ... & Apone, F. (2021). Pomegranate
peel extract as an inhibitor of SARS-CoV-2 spike binding to
human ACE2 receptor (in vitro): A promising source of novel
antiviral drugs. Frontiers in Chemistry, 231.

Hamid, R. A., Foong, C. P., Ahmad, Z., & Hussain, M. K.
(2012). Antinociceptive and anti-ulcerogenic activities of
the ethanolic extract of Annona muricata leaf. Revista
Brasileira de Farmacognosia, 22(3), 630-641.

Thapa, A., Malla, M., & Thapa, S. K. (2020). Impact of
COVID-19 public health measures on other respiratory
illnesses. Journal of Patan Academy of Health Sciences,
7(1), 62-65.

Leontowicz, M., Gorinstein, S., Bartnikowska, E.,
Leontowicz, H., Kulasek, G., & Trakhtenberg, S. (2001).
Sugar beet pulp and apple pomace dietary fibers improve
lipid metabolism in rats fed cholesterol. Food Chemistry,
72(1), 73-78.

Shahroodi, M., Keshavarz, F., Hemmati, T., & Niknam, H.
(2018). Prevalence of vitamin d deficiency in people aged
18 old referred to Yasuj lab in winter of 2017. Journal of
Fundamental and Applied Sciences, 10(2).

— e

925


https://www.news-medical.net/health/Papaya-Health-Benefits.aspx
https://www.news-medical.net/health/Papaya-Health-Benefits.aspx

