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The aim of the present work was to review data on the antiviral activities of some fruit plant species and their macronutrient
composition. This was done with the aim of promoting these plants for the management of viral diseases, particularly
covid-19. Several fruit plant species are mentioned in the literature for their antiviral properties. These include: Cocos
nucifera, Garcinia mangostana, Malus domestica, Mangifera indica, Musa acuminate, Musa balbisiana, Musa paradisiaca,
Nephelium lappaceum, Passiflora edulis, Persea americana, Syzygium aromaticum, Syzygium guineense, Syzygium
malaccense, Vitis vinifera. Some compounds of the above-mentioned fruit plants can interact with the therapeutic targets of
various viruses including SARS-Cov-2 proteases. Others, on the other hand, are known to have immunostimulatory or both
antiviral and immunostimulatory activities.

Introduction

African continent abounds in very diverse food and medicinal plants. According to Mangambu et al. [1], out of about
300,000 species of medicinal plants recorded on the planet, more than 200,000 are found in tropical African countries. Some
of these plants are used to treat diseases of bacterial, parasitic and viral origin [2]. Regarding viral diseases, they are mentioned
among the main causes of death in the world [3]. The pandemic due to the Covid-19 virus is a good example of the level of
threat posed by viral pathologies [4,5]. However, there are few effective therapies for these types of diseases. Moreover, given the
rapid emergence of resistance, the high cost of classical antiviral drugs and especially the side effects of synthetic antiviral drugs,
it is mandatory to find alternatives nowadays. The exploration of plants likely to have antiviral properties is an indispensable
approach [4]. Indeed, plants have been considered since the dawn of time as an important source of active compounds. Scientists
are inspired by phytocompounds to develop new drugs including antiviral compounds [3]. In addition, plant-derived antiviral
phytocompounds in most cases have multiple therapeutic targets and can affect several stages of the viral cycle. Preclinical and
clinical trials have indicated that natural antivirals including those from plants have acceptable antiviral value [3]. There are
several publications in the literature on the action of extracts of many food and/or medicinal plants against various types of
viruses causing diseases in animals including humans [4-7]. In this work, we have listed some fruit plants whose extracts have
antiviral properties according to the literature. These are in particular: Carica papaya L., Cocos nucifera L., Garcinia mangostana
L., Malus domestica Borkh, Mangifera indica L., Musa acuminate, Musa balbisiana (Colla), Nephelium lappaceum L., Passiflora
edulis, Persea americana Mill, Syzygium spp. (S. aromaticum, Syzygium cordatum Hochst. ex Krauss, Syzygium guineense (Willd)
DC) and Vitis vinifera cv. Tshibangu et al. [8], showed that most of the fruits of the above plants are commonly consumed
in the city of Kinshasa, Democratic Republic of Congo. We believe that since these plants have been used for centuries in
food and/or traditional medicine, they would be good candidates for the management of viral pathologies including especially
Covid-19 given their approved antiviral properties. The present review consisted of an inventory of data on the actions of these
plants against different types of viruses, including SARS-CoV-2, as well as the compilation of information on their nutrient
composition. This work is part of the objective to enhance the value of fruit plants consumed in the Democratic Republic of
Congo and elsewhere by promoting their possible use in the management of viral pathologies, particularly Covid-19.

Literature Review Method

Several databases were used to collect information on the phytochemistry and antiviral activity of our fruit plants. Among
these databases, we can mention PubMed, PubMed Central, Science Direct, Scielo, DOA]J, Science alert and Google scholar.
Were used the scientific names of fruit plants surveyed as keywords during the data search. Moreover, other keywords such as
antiviral compounds and vuricidal or antiviral activity of edible fruits were also used.
Literature Review

Bioactive compounds and Antiviral properties

Data on bioactive compounds isolated from some fruits and their antiviral properties are summarized in the table above:
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Table 1: Antiviral properties of fruit plant species and their bioactive compounds

Malus Genistein DENV Inhibition of focal | [24]
Scientific Types of Exracts or Names of Mechanism of References domestica adhesion of virus
Names Identified Active Viruses Action Borkh. .
C d JEV (Japanese Suppress virus [24]
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Carica Carpaine, Dengue virus Dengue [9] virus) production JEV
papaya L dehydrocarpamfa 1 (DENV) serotype 3 RNA- Ursolic acid HIV and nd (25]
and II, cardenolide, dependent RNA Epstei
I pstein-Barr
p-coumaric acid, polymerase virus
chlorogenic acid, (RdRp) (in silico)
caricaxanthin, HSV-1, HCV Inhibit replication | [26,27]
violaxanthin and
zeaxanthin Apple pomace extracts herpes simplex Inhibit both [28]
virus type 1 HSV-1and HSV-
Carpaine, Influenza A Influenza [9] HSV-1) and 2 2 replication
dehydrocarpaine (HIN9) neuraminidase (HSV-2)
I and II (alKaloids) (NA) (in silico)
Mangifera Mangiferin herpés simplex Inhibit replication | [29,30]
Caricaxanthin, chikungunya Glycoprotein [9] indica L virus de type
violaxanthin and virus (E3-E2-E1) (in let2
zeaxanthin silico)
HIV Inhibit réplication | [30,31]
p-coumaric acid and Non-structural [9]
chlorogenic acid protein 2 (nsP2) Hepatitis B nd [29]
protease virus
Caffeic acid HSV-1 HSV-1 [10] Poliovirus (PV) Prevents virus [30]
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mainly before or has a virucidal
the completion effect by prevent-
of viral DNA ing viral protein
replication synthesis
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NL63), and specifically Di .
L isease Virus
blocked virus
(NDV)
attachment
IBD vi d 6
Methanolic and aqueous | DENV2 nd [11,12] viruses o (61
extracts of Leaves Extract pulp Influenza virus nd [2]
HIV nd [13,14] HOND
Cocos nucifera Catec.hms, M_CFA Visna virus, . MC_FA (Medium [15,16,17] Musa Inflorescence extract human herpes Inhibit replication | [32,33]
I (Medium chain cytomegalovirus | chain saturated q .
. P acuminate virus type 1 and
saturated acids), (CMV), and acids) in coconut Colla simple
Coconut oil: Mono, di Epstein-Barr oil destroy P
e 1 K S human herpes
and tri-triglycérides, virus, Herpes primarily these .
. . . . virus type 2
saturated Fas, lauric Simplex Virus, organisms by
acid, caprylic acid, influenza virus, disrupting their Tobamovirus Inhibit replication | [32,33]
capric acid or myristic leukemia virus, membranes,
acid pneumono virus, | interfering virus Musa Extract of flowers Tobamovirus Inhibit replication | [33]
Hepatis C assembly and balbisiana
maturation, (Colla)
Monoglycerides
are active, di and Nephelium Geraniin DENV-2 Inhibited DENV- | [34,35]
tri triglycérides, lappaceum L 2 from attaching
inactive against to the cells
these virus HSV-1and nd (34,35]
Coconut oil HIV destroy the [17] HSV-2, HBV
viruses by s
disrupting their HIV-1 HIV-1 replication | [34,35]
membranes, enterovirus 71 Inhibit the [34,35]
interfering virus human
assembl?r and enterovirus 71
maturation replications
Garcinia a-Mangostins HIV Inhibiting [18,19,20] Hexadecanoic acid HIV-1 Inhibit HIV-1 [36]
mangostana L. role in the (palmitic acid) infection
replication cycle
of HIV virus, Apigenin HSV, ADV, nd [37]
inhibits HIV-1 HBV, EV, CVB1
protease, Reverse
transcriptase Seed extract (trypsin HIV-1 Inhibiting [35,38]
HIV-1 inhibitor extracted from the reverse
the seeds) transcriptase of
Dengue virus Inhibit replication | [21] HIV-1
(DENV-2)
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Passiflora Aqueous and ethanolic Herpes simplex Nd [40]
edulis extract of leaves viruses 1 and 2
Sims (HSV-1, HSV-
2),and on
Varicella-Zoster
virus (VZV)
Nd Anti-HSV-1 [13]
activity
Persea -2R4R)-1,2,4- Dengue virus Inhibition of the [41,42]
americana trihydroxyheptadec-16-yne dengue virus
Mill [Avocadyne] replication
-1,2,4-trihydroxyheptadec-
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Nonadecene-1,2,4-triol
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HSV-2
Apigenin HSV, ADV, Nd [26,43]
HBV, EV, CVB1
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Syzygium Epicatechin gallate SARS-Covid 2 Interact with [45]
malaccense SARS-Covid-2
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1

Vitis vinifera kaempferol 3-O-p-D- Syncytial Virus [48]
cv glucuronopyranosyl (RSV) Nd
methyl ester,
naringenin 7-O-B-D
glucopyranoside,
quercetin 3-O-p-D-
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methyl ester,
Resveratrol Murine Inhibit synthesis [49]
polyomavirus of the viral
(Py) progeny DNA,
inhibit the viral
replication
MERS-CoV Inhibited MERS- | [50]
(Middle East CoV infection
Respiratory and prolonged
Syndrome cellular survival
coronavirus) after virus
infection,
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virus (EBV) effects against
enterovirus these viral
(EV71), herpes
simplex virus
(HSV), influenza,
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Caffeic acid HSV-1 HSV-1 [10]
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(P1).
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acetone extracts of fruit

égend:
nd= non determine

The analysis of reports provided in the above table displayed that fruit plants
investigated possess several interesting compounds. The literature indicates that several
of these compounds are thought to have antiviral potential.

Among these compounds we have:

1) carpain, 2) dehydrocarpain I and II, 3) cardenolide, 4) caricaxanthin, 5)violaxanthin,
6) zeaxanthin, 7) p-coumaric acid, 8) chlorogenic acid, 9) Quercetin, 10) Kaempferol,
11) Catechin, 12) Epicatechin, 13) Epicatechin gallate, 14) Apigenin, 15) Geraniin,
16) Eugenol, 17) a-Mangostin, 18) y-Mangostin, 19) Mangiferin, 20) Genistein, 21)
scirpusins A, 22) scirpusins B, 23) Resveratrol, 24) lauric acid, 25) caprylic acid, 26)
capric acid, 27) myristic acid, 28) Hexadecanoic acid, 29) Ursolic acid, 30) 2R,4R)-
1,2,4-trihydroxyheptadec-16-yne [Avocadyne], 31) 1, 2,4-trihydroxyheptadec-16-ene,
32) 2,4-methylene-dioxyheptadec-16-ene-1-ol, 33) 1-acetoxy-2,4-dihydroxyheptadec-
16-yne, 34) (2R, 4R)1,2,4-Nonadecanetriol, 35) (2R,4R,6E)-6-Nonadecene-1,2,4-triol
(Avocadenol D), 36) caffeic acid, 37) Gallic acid, 38) Delphinidin.

Several sources indicate that most of the plant compounds listed above, particularly
polyphenols (corilagin, ellagic acid, and geraniin, etc.) accumulate in ripe fruits and that
these levels can vary between cultivars [35,54].

It also appears from Table 1 that Carica papaya extracts would be active against
Dengue virus type 1 and 2, Influenza A (HIN9), chikungunya virus, HIV, HSV-1.
Radhakrishnan et al. [9], identified in silico the compounds potentially responsible
for the antiviral activity of C. papaya. These compounds belong to the groups of
alkaloids (carpain, dehydrocarpain I and II, cardenolide), polyphenols (p-coumaric
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acid, chlorogenic acid, Caffeic acid) and carotenoids (caricaxanthin, violaxanthin and
zeaxanthin). However, the compounds responsible for action against HIV or DENV2
have not yet been identified [12,13]. Furthermore, the literature indicates that the above
compounds act via multiple therapeutic targets, including Dengue virus RNA polymerase
(RdRp), Influenza Neuraminidase (NA), glycoprotein (E3-E2-E1) and chikungunya
virus protease (Radhakrishnan et al., 2017) [9]. The action of caffeic acid against HSV
demonstrated by Ikeda et al. (2011) [10], who estimated that caffeic acid prevents the
completion of viral DNA. Meanwhile, Weng et al. [55], showed that p-coumaric acid,
chlorogenic acid and Caffeic acid present an activity against the human coronavirus NL63
(HCoV-NL63). Regarding Cocos nucifera, Table 1 shows that it would have an action
against Visna virus, Cytomegalovirus (CMV), Epstein-Barr virus, Herpes Simplex Virus,
influenza virus, leukemia virus, pneumono virus, Hepatis C, and HIV, and informs that
catechin and essential oil compounds: Mono, di or triglycerides or fatty acids (lauric
acid, capric acid or myristic acid), would be at the origin of this activity by destroying
the viral membrane or by interfering with the process of virus maturation [15,16,17].
As for Garcinia mangostana, Table 1 reveals that their antiviral action is linked to the
presence of polyphenolic compounds called xanthones (a-Mangostins, y-Mangostin).
a-Mangostine acts on HIV type 1 by inhibiting the action of the reverse transcriptase,
HIV-1 protease, or by interfering with other replication processes [18,19,20]. According
to the literature, this compound is also believed to act against Dengue virus type 2 and
viral hepatitis C virus by inhibiting the replication of these viruses [21,22]. In addition,
Wahyunia et al. [21], showed that y-Mangostin has an action against Hepatitis C virus
although the mechanism of action of this compound has not been elucidated. The action
of methanolic extracts of G. mangostana leaves on HSV-1 has also been reported by
Nugrahaa et al. [23]. Concerning Malus domestica Borkh, Table 1 shows its action on
Dengue Virus (DENV) and Japanese Encephalitis Virus (JEV). The literature indicates
that this action is linked to the presence of Genistein and ursolic acid [24]. The effect
of ursolic acid against Herpes Virus (HSV) or adenovirus strains (ADV-8,11), hepatitis
virus B or C (HBV, HCV) or CVB has also been reported in the literature [26,27,37,56].
The action of Malus domestica extracts on Herpes Simplex Virus Type 1 (HSV-1) and
type 2 has also been reported by Nurraihana et al. [28]. Caffeic acid is thought to be
responsible for this activity [10]. It also appears from Table 1 that the antiviral action
of Mangifera indica would be linked to the presence of xanthones and Mangiferine in
particular. Mangiferin inhibits the replication of herpes simplex virus types 1 and 2, as
well as HIV. It would also prevent the adsorption of Poliovirus (PV) in the host cell and
also has a virucidal action on this virus by preventing the synthesis of viral proteins [30].
The action of aqueous extracts of M. indica leaves on Newcastle Disease Virus (NDV)
or IBD viruses has also been reported in the literature [6]. Ali et al. [57], had shown that
extracts from the pulp of M. indica showed an action on Influenza virus HON2. Although
these studies did not elucidate the mechanisms of action or identify therapeutic targets.
In addition, an anthocyanin called Delphinidin was isolated from M. indiaca leaf extracts;
its derivative Delphinidin-3-rutinoside showed activity against HSV-1. The presence of
Kampferol in leaf extracts increases the antiviral potential of the extracts. The same is true
for gallic acid isolated from the leaves of Mangifera indica. The action of the acid on HIV
has been reported in the literature [58,59].

According to Ediriweera et al. [60], different organs of M. indica (Bark, leaves,
fruit and flowers) include anti-viral compounds (Catechin, quercetin, Isomangiferin,
Mangiferin, Methyl gallate, N-Pentyl gallate). Table 1 shows that extracts from the
inflorescence of Musa acuminata show an action against human herpes virus type 1 and 2
or Tobamovirus by inhibiting their replication. The same is true for extracts from flowers
of Musa balbisiana [32,33]. Sidhu et al. [61], showed the presence of gallic acid in the fruit
of species of the genus Musa, which is considered to have an antiviral action. The analysis
in Table 1 shows that Nephelium lappaceum is thought to be active against Dengue virus
type 2 (DENV-2), HSV-1 and 2, hepatitis B virus, HIV type 1 and enterovirus 71. This
action would be linked to the presence of a polyphenolic compound (Geraniin) or a
palmitic acid (Hexadecanoic acid) whose actions against various types have been reported
in the literature [34,62]. Geraniin is known as the major component from the rind of N.
lappaceum [63]. Except for HSV-1 and 2 or the mechanism of action of Geraniin has not
been elucidated, the literature indicates that Geraniin prevents attachment to the host cell
in the case of Dengue virus and blocks replication in the case of HIV-1 and enterovirus
71 [34,35]. In addition, hexanoic acid inhibits HIV-1 infection to the host cell [36]. Ali et
al. [57], showed the presence of apigenin in extracts from the peel or pulp of Nephelium
lappaceum fruit. According to the literature, this compound has an action against HSV-1,

ladenovirus (ADV), Hepatitis B Virus (HBV) and CVBI1 [37]. In addition, Herndndez-
Herndndez et al. [38] and Bhat et al. [35]. showed that the extract from the fruit seeds
of Nephelium lappaceum inhibits the action of HIV-1 reverse transcriptase. They also
showed that extracts from the fruit pulp of this plant are active against Dengue Virus
Type 2 (DENV-2). Thinkratok et al. [30], showed the action of Nephelium lappaceum fruit
peel extracts on HSV-1. The presence of gallic acid, a major antiviral phytocompounds
of N. lappaceum fruit has also been reported in the literature [62]. Passiflora edulis are
active against Herpes simplex viruses type 1 and 2, and Varicella-Zoster Virus (VZV)
[40]. Maroyi [13], also reported the action of Passiflora edulis extracts against HSV-1. The
majority of the active components in this plant are C-glycosyl flavones based on apigenin
and luteolin, while harman alkaloids are found in trace amounts. Among these alkaloids we
can mention among others: passaflorine, and possibly harmine (telepathine), harmaline,
harmol and harmalol. Passiflora family contains these alkaloids [64]. According Ingale
and Hivale [64], many different types of glycosides are present in passion flower such
as apigenin, homoorientin, 7-isoorientin, isoshaftoside, isovitexin, kaempferol, lucenin,
luteolin, norientin, passiflorine (named after the genus), quercetin, rutin, saponaretin,
saponarin, shaftoside, vicenin and vitexin. There is little work in the literature on antiviral
phytocompounds from P. edulis. Concerning Persea americana, Table 1 shows that it has
action against Dengue virus, HSV and adenovirus [41,42,44]. In addition, the presence of
apigenin in its leaves and fruits gives it a potential action against HSV-1/HSV-2. The same
is true for the eugenol contained in its fruits [43,56]. Chiang et al. [37], also showed the
action of apigenin against Herpes Simplex Virus (HSV), adenovirus, HBV, CVB1 and EV.
Temitope al. [65], and Ngbolua et al. [7], had reported the presence of quercetin, catechin,
naringenin, eugenol, kaempherol, zeaxanthin,and apigenin in fruits and leaves of P.
americana. These compounds are known for their antiviral properties. The above table
also shows the antiviral action of compounds such as : 2R,4R)-1,2,4-trihydroxyheptadec-
16-yne [Avocadyne] ; 1,2,4-trihydroxyheptadec-16-ene ; 2,4-methylene-dioxyheptadec-
16-ene-1-ol ; 1-acetoxy-2,4-dihydroxyheptadec-16-yne; (2R,4R)1,2,4-Nonadecanetriol
et (2R,4R,6E)-6-Nonadecene-1,2,4-triol (2R,4R,16E)-16-Nonadecene-1,2,4-triol
[Avocadenol D]. Table 1 shows that Syzygium species (Syzygium aromaticum, Syzygium
cordatum, Syzygium guineense) show activity against various types of viruses (Hepatitis
C Virus, HIV, HIV-1). Maroyi 13], showed that extracts of Syzygium guineense inhibit
HIV-1 reverse transcriptase. Moreover, the presence of epicatechin gallate contained
in its fruits (peel or pulp) of Syzygium malaccense, would interact, according to Siti et
al. [45], with the protease of SARS-Covid 2. Other compounds with antiviral properties
(catechin, quercetin, kaempferol, coumaric acid, catechin, quercetin) have been reported
in extracts of different species of the genus of Syzygium by Calderén-Montaiio et al. [66]
and Batista et al. [67].

As for Vitis vinifera, Table 1 shows that it is active against Syncytial Virus (RSV) and
Murine polyomavirus, MERS-CoV (Middle East Respiratory Syndrome coronavirus),
Epstein-Barr Virus (EBV), Enterovirus (EV71), Herpes Simplex Virus (HSV-1), influenza,
respiratory, rhinovirus, HIV-1, and that these actions would be linked to the presence of
Kaempferol, kaempferol 3-O-fB-D-glucuronopyranosyl methyl ester, naringenin 7-O-p-D
glucopyranoside , quercetin 3-O-B-D-glucuronopyranosyl methyl ester, Resveratrol,
caffeic acid, and scirpusins A and B [10, 48,49, 50,51, 52]. Kammerer et al. [68], Krithika
et al. [69], have also reported the presence of some antiviral phytocompounds such
as:delphinidin, epicatechin, quercetin, p-coumaric acid, myristic acid in extracts from
different organs from Vitis vinifera. Only the mechanisms of action of resveratrol have
been elucidated [10,48,49,50, 51,52]. In addition, the presence of epicatechin gallate in
fruit peel seed extracts confers a probable action against the SARS-Covid 2 protease [45].
Another antiviral, gallic acid, has also been identified in Vitis vinifera (grape skins and
Seed) seed extracts. Deliorman et al. [52] and Gaafar et al. [53], showed that fruit extracts
show an action against Herpes simplex-1 (HSV-1), Parainfluenza Virus (PI) and AIV
H5NI. Recent studies have shown the effect of several compounds found in fruit plant
extracts investigated on the new strain of corona virus (SARS-Cov-2). These compounds
are: hesperitin, hesperidin, nobiletin, tangeretin, Naringenin, Kaempferol, Quercetin,
Catechin, apigenin [45,70]. According to Williams [71], an antiviral compound must
beyond its antiviral effect, is not immunosuppressive. The immunostimulant action of
our fruit plant extracts has been reported in the literature. We can cite the work of Javed
etal. [72], Shaza et al. [73], Rechenchoski et al. [30], Minh et al. [74], etc. In addition, the
literature also indicates that some compounds of the investigated plant species have both
antiviral and immunostimulant properties. This is the case of: Mangiferin, Nobiletin,
-mangostin, B-mangostin, y-mangostin, garcinone E and gartanin [72,75,76].
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Nutritional Values
Scientific name Family Used Part Macronutrient Micronutrient Vitamins References
Bark Sugar (glucose, fructose, sucrose, galactose and | - - [77]
xylitol)
Fruit Proteins, Total lipid, Carbohydrates Sodium, Potassium, Magnesium, Calcium, | Vitamin C, thiamin, | [14,77]
Iron, Copper, Zing, Phosphorus (nd) riboflavin, niacin
Leaves Protein, Crude fibre, Phosphorus, Sodium, Potassium, Calcium, | Vitamin C, Vitamin B1, | [14,77,78]
Carica papaya L. | Caricaceae Carbohydrate Chromium. Vitamin B2, Vitamin E,
Seed Fatty acids, crude, proteins, crude fibre - - [77]
liquid albumen Amino acids, L-arginine - vitamin B, nicotinic acid | [16]
(B3), pantothenic acid
(B5), biotin, riboflavin,
folic acid, with trace
Cocos nucifera L. | Arecaceae quantities of vitamins
Bl (thiamine), B6
(pyridoxine), and C,
Musa spp Musaceae Fruit - Magnesium, ~ Phosphorus, ~ Potassium, | Pantothenic acid | [61]
Sodium 1 mg, Zinc (B5), Pyridoxine (B6),
Choline, Vitamin C,
Mangifera indica | Anacardiaceae Fruit (pulp and kenel) | - - vitamins A and C [60,79,80]
1L
Fruit Protein, Fat, Fibre calcium, magnesium, potassium, iron and | - [35,62]
phosphorus
Peel/Fruit Pulp Sugar (Glucose, fructose, and sucrose) - Vitamin ~ C,  niacin, | [35,62]
riboflavin and thiamine
Nephelium | Sapindaceae Seed Fat, Protein, Carbohydrate, Fatty acids (Oleic | - - [42,63]
lappaceum L acid, arachidic acid, Palmitic acid, stearic,
gadoleic acid, behenic acid, linoleic acid,
palmitoleic acid, erucic acid and myristic acid).
Passiflora  edulis | Fruit or seeds Essential fatty acids (as linoleic acid: omega-6, | Minerals (phosphorus, Sodium, Calcium, | ascorbic acid [81,82]
Sims oleic acid (omega-9, palmitic acid and linolenic | Chlorine, Potassium
acid (omega-3), protein and amino acids (ysine,
Met + Cys, threonine), ,
Fruit Dietary fiber, Proteins, Carbohydrates, Fatty | Sodium, Potassiu, Magnesium Vitamin B, Pantothenic | [44,65]
acids (with Palmitoleic acid, Stearic acid, Oleic acid, Riboflavin, Niacin,
acid, Linoleic acid, Linolenic acid, Vitamin A, Vitamin C,
Vitamin E, Vitamin K,
- Folate, Choline
Persea americana | Lauraceae . R R
Mill Leaves - Phosphorus, sodium, potassium, calcium, [52,69,78]
chromium, magnesium, sodium, | -
manganese, iron
Syzygium Peel or Pulp of Fruit Protein, Lipids, dietary fibers - - [67]
malaccense  (L.)
Merr. & LM.
Perry
Grape raw Proteins, lipids, Carbohydrates, - Vitamins : vitamin C, | [51]
vitamin B, vitamin B2,
vitamin B3, vitamin B5,
Vitis vinifem L. Vitaceae vitamin B6, vitamin,
B12, vitamin A, vitamin,
vitamin K
Leaves Fat, Ash, Protein, crude fibre, carbohydrate - Vitamins C, Beta | [52,69,78]
carotene, B1, B2, vitamin
E, vitamin A
Leaves Fat, ash, protein, crude fibre, carbohydrate. - - [52,69,78]
Seeds Fatty acids (Oil contained myristic acid (C14:0); | - - [68,69]
palmitic acid (C16:0), stearic acid (C18:0),
palmitoleic acid (C16:1), oleic acid (C18:1,
linoleic acid (C18:2); linolenic acid (C18:3)
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The table above indicates that the fruit plant species listed have macronutrients
(proteins, carbohydrates, lipids and fatty acids), and micronutrients (mineral elements
and vitamins) that, according to Mbadiko et al. [4], Mbemba [83], are essential for the
development of the immune response.

Conclusion and Recommendations

The aim of this review was to compile data on the antiviral potential of some fruits
commonly consumed in the world and particularly in the Democratic Republic of
Congo. We believe that the fruit plants listed can be used for the management of certain
viral diseases, particularly Covid-19, or for the search for antiviral compounds. Several
compounds with antiviral properties derived from our plants are listed in this work. In
addition, several of these compounds have been studied for their possible action against
the new strain of Coronavirus (SARS-CoV-2) via molecular docking. However, further
studies are needed to demonstrate the efficacy of the antiviral compounds in our fruit
plants against the SARS-CoV-2 strain. Analysis of data on the nutrient composition of
the plants surveyed also showed that consumption of most of the fruits of these plants
can stimulate the immune response and thus protect an individual against virus diseases.
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