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Abstract | Ethnopharmacological Relevance: The family Arecaceae is one of the largest plant families in the world. It is widely distributed in tropical regions (Brazil, Saudi Arabia, Middle Eastern countries and Egypt, Indonesia, Malaysia and Thailand). Traditionally, plants of this family were used to treat various disorders, like gastrointestinal ailments, diabetes, spasms, sexual dysfunction, nephritis, rheumatism, cough, diarrhea and hypertension. Aim of the Review: This review highlights the biological properties, phytochemistry and chemotaxonomic classiϐication of the phytochemicals of different species of the family Arecaceae. Materials and Methods: The relevant information on the family Arecaceae was collected from scientiϐic databases (Google Scholar, ScienceDirect, ACS Publications, PubMed, Wiley Online Library). Information was also collected from online databases and Books Theses. The literature cited in this review dates from 2001 to June 2022. Result: About 141 compounds have been isolated from different species of the family Arecaceae, including ϐlavonoids, fatty acids, terpenoids, fatty acid esters, sugars, fatty alcohols, vitamins, carotenoids, tannins, ceramide derivatives, glyceryl derivatives, stilbenoid derivatives, simple phenolic glycosides, sterols, alkaloids, lignans, amino acids and phenolic compounds. Their structure and presence in each species of this family are presented in tabular form. In biological studies, the crude extracts and metabolites of the medicinally important species of the family Arecaceae have different biological activities, including, antioxidant, antimicrobial, analgesic, renal protective, antiparasitic, cardioprotective, antidiabetic, anti-mutagenic, antiinϐlammatory, anticancer, diuretic, hepatoprotective, antihyperlipidemic, antipalatelet, antiviral, antipyretic, antifungal, antidiarrheal, antitrichomonal, antiacetylcholinestrase and antihypertensive. This review examines folkloric uses, phytochemistry and biological activities of selected members of this family (Figure 1).   
Key Words Arecaceae, Biological Properties, Phenolic Compounds, Flavonoids, Sterols, Phytochemicals, Alkaloids, Traditional Uses, Anticancer, Antimicrobial, Antioxidant   
INTRODUCTION Herbal remedies, which have been employed in both traditional and modern systems since ancient times, are the earliest medical supplies that are known to exist. The WHO stated that herbal medicines are deϐined as herbs, herbal preparations, herbal ϐinished products and herbal ingredients [1]. Around 80% of the world's population relies on herbal medicine for their primary healthcare requirements [2]. Patients favor herbal remedies over traditional ones due to a persistent illness 

and dread of surgery, severe morbidity, rising medical expenses and the drawbacks of innovative drugs [3].  Using plant components in their purest form, either fresh or dried, is a common practice in traditional medicine for treating and preventing a wide range of illnesses [4]. Alkaloids, ϐlavonoids, phenolics, terpenoids and glycosides are some of the major types of therapeutic phytochemicals synthesized by plants [5]. Medicinal plants are used to ϐind and develop new therapeutic medications [6]. 
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                 Figure 1: Graphical Abstract                   Figure 2: The Plants of Arecaceae Family, (a) Areca catechu, (b) Cocos nucifera, (c) Caryota urens, (d) Mauritia lexuosa, (e) Phoenix dactylifera and (f) Euterpe oleracea  The Arecaceae, also known as the Palm family (palmeae), is one of the most well-known plant families [7] (Figure 2). This family belongs to the monocot order 
Arecales of ϐlowering plants [8]. It has 181 genera and 2600 species and it is one of the largest families in the world. Bush species, woody trees or even grasses are examples of the physical and functional diversity among this family's species. It is primarily found in tropical regions [9]. Species of this family are mostly present in Indonesia, Malaysia and Thailand [9-11].  According to previous phytochemical studies, this family contains anthocyanidins, lignans, benzenoids, benzoquinone, monoterpenoids and nor isoprenoids [12], fatty derivatives, sterols, phenolic acids and their derivatives, ϐlavonoids and other classes [8]. Plants in this family have biological activities like hepatoprotective, anti-hyperlipidemic, anti-diabetic, anti-oxidant, anti-parasitic, antihypertensive, renal protective, cardioprotective, anti-microbial (antibacterial, antifungal 

and antiviral), anti-pyretic, anti-inϐlammatory, anti-mutagenic, anti-platelet, analgesic, anti-ulcer, neuropharmacological, anti-acetylcholinesterase, anti-Alzheimer [8] and anti-cancer activities [13].  
Traditional Uses The plants in this family are mostly used for medicinal purposes. According to a review of traditional medical practises, Chamaerops humilis is used as stipe or leaf extract for the treatment of gastrointestinal ailments, diabetes, spasms and digestive issues [14]. Regular use of 
Phoenix species has been traditionally used to treat sexual dysfunction, nephritis, rheumatism, burning feelings and cough [15]. Diarrhea is treated with a C. nucifera husk ϐibre extract in Brazil [16]. Herbal tea made from Hyphae thebaica is historically thought to be effective in treating hypertension [17]. Hypertension is treated with a decoction of the leaves of the Acrocomia aculeata plant [18].  



International Journal of Clinical and Medical Research | 2024 | Volume 01 | Issue 01 | Pages – 01-30 
 

 3 
 
©2024 the Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted 
use, distribution and reproduction in any medium, provided the original author and source are credited. http://creativecommons.org/licenses/by/4.0) 

The Colocasia gigantea tuber is used to alleviate drowsiness as well as to lessen "internal heat" (fever) [13].   
Phyto-Constituents  Phytochemicals are biologically active, naturally occurring chemical substances that are present in plants and which enhance human health. Phytochemicals are plant compounds that shield plant cells from environmental dangers such dehydration, stress, UV exposure, pathogenic attack and pollution. Phytochemicals build up in a variety of plant tissues, including the roots, stems, leaves, flowers, fruits and seeds [19]. Tannins, anthraquinones, alkaloids, terpenoids, cardiac glycosides, steroids, flavonoids, phlobatannins, saponins and reducing sugars are the major phytochemical components found in therapeutic plants [20].  Compounds 1-142 were isolated from medicinally important genra of Arecaceae (Table 1). Commonly, phenolic compounds are the major constituents of this family. Many fatty acids, fatty alcohols, fatty acid esters, sterols, vitamins, carotenoids, tocopherols, phenolic compounds, amino acid, terpenoids, tannins, sugars, stilbenoid derivatives, glyceryl derivatives, alkaloids, lignan derivatives, ceramide derivatives and simple phenolic glycosides are reported in this family. Flavonoids, including compounds 1-24, were isolated from H. indica (leaf extract), M. lexuosa (pulp and leaf extract), H. thebaica (fruit and epicarp extract), A. 
alexandrae (leaf extract), D. album (leaf extract), Caryota 
mitis (leaf extract), S. repens (pericarp extract), L. australis (leaf extract), S. edulis (peel extract), A. catechu (whole plant extract), R. rivularis (leaf extract), D. lutescens (whole plant extract ), H. verschaffeltii (leaf extract), A. 
alexandrae (leaf extract), C. urens (Base leaf extract), C. 
nucifera (ϐiber extract), P. dactylifera (fruit and pollen grain extract ), B. armata (fruit extract), S. zalacca (pulp extract) and W. robusta (leaf extract).  
• Fatty Acids: Isolated from S. wallichiana (seeds), A. 

catechu (whole plant extract), M. flexuosa (pulp extract), 
P. dactylifera (whole plant), P. loureiroi (leaf extract), E. 
oleracea (fruit extract), L. australis (fruit extract) and A. 
aculeate (fruit extract) are numbered 25-35 in Table 1 

• Fatty Acid Esters: Only one compound, numbered 36 was isolated from P. loureiroi (leaf extract) 
• Fatty Alcohols: Only one compound, numbered 37 was isolated from P. loureiroi (leaf extract) 
• Sterols: Isolated from S. wallichiana (root and fruit extract), A. catechu (whole plant extract), M. lexuosa (pulp extrcat), P. loureiroi (leaf extract), P. dactylifera (whole plant extract) and P. paludosa (leaf extract) are numbered 38-53 in Table 1 
• Vitamins: Isolated from C. nucifera (liquid albumen extract), L. australis (pulp extract), M. lexuosa (pulp extract) and P. dactylifera (whole plant extract) are numbered 54-60 in Table 1 
• Carotenoids: Isolated from M. lexuosa (fruit extrcat), numbered 61-63 in Table 1 

• Tocopherols: Isolated from M. lexuosa (pulp extract), numbered 64-67 in Table 1 
• Phenolic Compounds: Isolated from M. flexuosa (pulp extract), S. repens (pericarp extract), S. edulis (peel and pulp extract), R. rivularis (leaf extract), S. 

zalacca (pulp extract), L. chinensis (fruit extract), H. 
thebaica (fruit extract), C. nucifera (endocarp extract), A. catechu (whole plant extract ), W. 
robusta (leaf extract), P. paludosa (leaf extract) and 
B. armata (fruit extract) are numbered 68-98 in Table 1 

• Amino Acids: Only one compound, numbered 99 was isolated from C. nucifera (Liquid albumen/solid albumen extract)  Terpenoids, including compounds 100-104, were isolated from R. rivularis (leaf extract), P. dactylifera (leaf extract) and P. paludosa (leaf extract).  
• Tannins: Isolated from A. catechu (whole plant extract), numbered 105 and 106 in Table 1 
• Stilbenoid Derivatives: Isolated from C. nucifera (Endocarp extract), P. dactylifera (stem extract) and 

A. aculeate (seed extract), numbered 107-113 in Table 1 
• Glyceryl Derivatives: Only one monoacylglycerols compound, numbered 114 was isolated from L. 

chinensis (root extrcat) 
• Alkaloids: Isolated from A. catechu (whole plant extract), numbered 115-124 in Table 1 
• Lignan Derivatives: Isolated from C. 

quiquesetinervius (stem extract), numbered 125-132 in Table 1 
• Ceramide Derivatives: Isolated from L. chinensis (root extract), numbered 133 and 134 in Table 1 
• Sugars: Isolated from P. dactylifera (fruit extract) and 

P. paludosa (leaf  extract),  numbered  135-139 in Table 1 
• Simple Phenolic Glycosides: Isolated from S. repens (pericarp extract), numbered 140 and 141 in Table 1  This mentioned data revealed the chemotaxonomic classiϐication of phytochemicals present in different genra of the family Arecaceae.  
Biological Properties The family Arecaceae has medicinal importance due to the presence of secondary metabolites such as glycosides, terpenoids, alkaloids, sterols, tannins, ϐlavonoids, carotenoids and phenolic compounds. The biological activities of various species of the family Arecaceae are highlighted below in Table 2.  
Antimicrobial Activity 
In Vitro as well as In Vivo studies have shown that the leaf extract of Elaeis guineensis exhibits excellent antimicrobial activity, effective against both bacterial and  
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

27 
Stearic

 acid
 (Oct

adecan
oic 

acid) 
Ar

ec
a 

ca
te

ch
u,

M
au

ri
tia

 fl
ex

uo
sa

, 
Ph

oe
ni

x 
lo

ur
ei

ro
i

Whole 
plant e

xtract
Pulp ex

tract 
Leaf ex

tract
Salehi e

t al. [30
]  

Pereira
 Freire

 et al. [
22]  

Monda
l et al. [

15]  
O
H

O

 
 28 

Palmiti
c acid (

n‐ Hex
adecan

oic 
acid) 

Eu
te

rp
e 

ol
er

ac
ea

,
Ac

ro
co

m
ia

 a
cu

le
at

e, 
Li

vi
st

on
a 

au
st

ra
lis

, 
M

au
ri

tia
 fl

ex
uo

sa
, 

Ph
oe

ni
x 

lo
ur

ei
ro

i

Fruit e
xtract

Fruit e
xtract 

Fruit e
xtract 

Pulp ex
tract 

Leaf ex
tract

da Silv
a et al.

[21]  
da Silv

a et al. 
[21]  

Kassem
 et al. [

39]  
Pereira

 Freire
 et al. [

22]  
Monda

l et al. [
15]  

O
H

O

 
 29 

Arachi
donic a

cid 
M

au
ri

tia
 fl

ex
uo

sa
Pulp ex

tract
Pereira

 Freire
et al. [2

2]  
C
H
3

O
H

O

2:
 M

on
ou

ns
at

ur
at

ed
 

 30 
Oleic a

cid 
Eu

te
rp

e 
ol

er
ac

ea
,

Ac
ro

co
m

ia
 a

cu
le

at
e, 

Li
vi

st
on

a 
au

st
ra

lis
, 

Ph
oe

ni
x 

da
ct

yl
ife

ra
, 

Ar
ec

a 
ca

te
ch

u,
 

M
au

ri
tia

 fl
ex

uo
sa

Fruit e
xtract

Fruit e
xtract 

Fruit e
xtract 

Whole 
plant e

xtract 
Whole 

plant e
xtract 

Pulp ex
tract

da Silv
a et al.

[21]  
da Silv

a et al. 
[21]  

Kassem
 et al. [

39]  
Ahmed

 et al. [
11]  

Salehi e
t al. [30

]  
Pereira

 Freire
et al. [2

2]  
H
3C

O
H
O

 
 31 

Palmito
leic aci

d 
Ph

oe
ni

x 
da

ct
yl

ife
ra

,
Eu

te
rp

e 
ol

er
ac

ea
, 

M
au

ri
tia

 fl
ex

uo
sa

Whole 
plant e

xtract
Fruit e

xtract 
Pulp ex

tract
Ahmed

 et al. [
11]  

da Silv
a et al. 

[21]  
Pereira

 Freire
et al. [2

2]  
H
3C

O
H

O

 
 32 

Elaidic
 acid 

M
au

ri
tia

 fl
ex

uo
sa

Pulp ex
tract

Pereira
 Freire

et al. [2
2]  

O
H

O

3:
 P

ol
yu

ns
at

ur
at

ed
 

 33 
Linolei

c acid 
Eu

te
rp

e 
ol

er
ac

ea
, 

Ac
ro

co
m

ia
 a

cu
le

at
e, 

Li
vi

st
on

a 
au

st
ra

lis
, 

Sa
la

cc
a 

w
al

lic
hi

an
a,

 
Ph

oe
ni

x 
da

ct
yl

ife
ra

, 
M

au
ri

tia
 fl

ex
uo

sa

Fruit e
xtract 

Fruit e
xtract 

Fruit e
xtract 

Seeds e
xtract 

Whole 
plant e

xtract 
Pulp ex

tract
da Silv

a et al.
[21]  

da Silv
a et al. 

[21]  
Kassem

 et al. [
39]  

Ragasa
 et al. [

40]  
Ahmed

 et al. [
11]  

Pereira
 Freire

et al. [2
2]  

H
O

O

 
 34 

Linolen
ic acid 

Eu
te

rp
e 

ol
er

ac
ea

,
Ph

oe
ni

x 
da

ct
yl

ife
ra

, 
M

au
ri

tia
 fl

ex
uo

sa

Fruit e
xtract

Whole 
plant e

xtract 
Pulp ex

tract
da Silv

a et al.
[21]  

Ahmed
 et al. [

11]  
Pereira

 Freire
et al. [2

2]  
H
O

O

 
 35 

Margar
ic acid 

M
au

ri
tia

 fl
ex

uo
sa

Pulp ex
tract

Pereira
 Freire

et al. [2
2]  

O
H

O

4:
 F

at
ty

 A
ci

d 
Es

te
rs

 
 36 

Hexade
canoic 

acid et
hyl est

er 
Ph

oe
ni

x 
lo

ur
ei

ro
i,

Leaf ex
tract

Monda
l et al. [

15]  
O

O

5:
 F

at
ty

 A
lc

oh
ol

s 
 37 

2‐ M
ethyl 

Z, Z‐
 3,13

‐ 
octade

cadien
ol 

Ph
oe

ni
x 

lo
ur

ei
ro

i,
Leaf ex

tract
Monda

l et al. [
15]  

O
H

 
St

er
ol

s 38 
Choles

terol 
Ph

oe
ni

x 
da

ct
yl

ife
ra

Whole 
plant e

xtract
Ahmed

 et al. [
11]  

H
O

 39 
Stigma

sterol 
Ph

oe
ni

x 
da

ct
yl

ife
ra

,
M

au
ri

tia
 fl

ex
uo

sa
, 

Ph
oe

ni
x 

lo
ur

ei
ro

i, 
Sa

la
cc

a 
w

al
lic

hi
an

a 

Whole 
plant e

xtract
Pulp ex

tract 
Leaf ex

tract  
Root ex

tract 
Ahmed

 et al. [
11]  

Pereira
 Freire

 et al. [
22]  

Monda
l et al. [

15]  
Ragasa

 et al. [
40]  

H
O

    



International Journal of Clinical and Medical Research | 2024 | Volume 01 | Issue 01 | Pages – 01-30 
 

 9 
 
©2024 the Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted 
use, distribution and reproduction in any medium, provided the original author and source are credited. http://creativecommons.org/licenses/by/4.0) 

Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

40 
Campe

sterol 
Ph

oe
ni

x 
da

ct
yl

ife
ra

,
M

au
ri

tia
 fl

ex
uo

sa
 

Whole 
plant e

xtract
Pulp ex

tract 
Ahmed

 et al. [
11]  

Pereira
 Freire

 et al. [
22]  

H
O

41 
Ursoni

c acid 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

H
O

H

H
O

O
H

H

42 
Arbori

nol 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

H
O

43 
3‐acety

l ursoli
c acid 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
O

H
O

O

O

44 
Fernen

ol 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

H
O

45 
Arundo

in 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

O

46 
Cycloa

rtenol 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

H
O

H

H

H

47 
α‐sitos

terol 
Ph

oe
ni

x 
da

ct
yl

ife
ra

Whole 
plant e

xtract
Ahmed

 et al. [
11]  

H
O

H

H

48 
β‐sitos

terol 
M

au
ri

tia
 fl

ex
uo

sa
,

Ph
oe

ni
x 

lo
ur

ei
ro

i, 
Ph

oe
ni

x 
pa

lu
do

sa
, 

Sa
la

cc
a 

w
al

lic
hi

an
a 

Pulp ex
tract

Leaf ex
tract  

Leaf ex
tract  

Fruit e
xtract 

Pereira
 Freire

et al. [2
2]  

Monda
l et al. [

15]  
Alam e

t al. [41
]  

Ragasa
 et al. [

40]  
H
O

49 
stigma

stan‐3,
5‐diene

 
M

au
ri

tia
 fl

ex
uo

sa
Pulp ex

tract
Pereira

 Freire
et al. [2

2]  
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

50 
β‐Sitos

terol 3
‐O‐β‐D

‐glucos
ide  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

Leaf ex
tract 

 
Suleim

an et a
l.[42]  

O
O

H
O

H
O

O
H

H
O

H
H

H

H

H
H

51 
Ergost‐

4‐en‐3
‐one  

Ph
oe

ni
x 

pa
lu

do
sa

 
Leaf ex

tract 
Alam e

t al. [41
] 

O

H
H

H
H

52 
Ergost‐

4‐ene‐3
,6‐dion

e  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract 

Alam e
t al. [41

] 
O

H
H

H
H

O
53 

Stigma
sta‐4,2

2‐diene
‐3,6‐di

one  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract 

Alam e
t al. [41

] 
O

O
Vi

ta
m

in
s 

54 
Ascorb

ic acid 
(Vitam

in C) 
Co

co
s n

uc
ife

ra
,

M
au

ri
tia

 fl
ex

uo
sa

 
Liquid a

lbumen
 extract

Pulp ex
tract 

Lima e
t al.[16

] 
Pereira

 Freire
 et al. [

22]  
O

H
O

H
O

O
HO

H
O

H

55 
Vitami

n A 
Ph

oe
ni

x 
da

ct
yl

ife
ra

Whole 
plant e

xtract
Ahmed

 et al. [
11]  

H
3C

C
H
3

O
H

C
H
3

C
H
3

C
H
3

56 
Vitami

n B1 
Ph

oe
ni

x 
da

ct
yl

ife
ra

Whole 
plant e

xtract
Ahmed

 et al. [
11]  

N

N
H
3C

H
+

N
H
2

S

H
3C

O
H

57 
Ribofla

vin (Vi
tamin B

2) 
Ph

oe
ni

x d
ac

ty
lif

er
a,

Co
co

s n
uc

ife
ra

 
Whole 

plant e
xtract

Liquid 
albume

n 
extract

 
Ahmed

 et al. [
11]  

Lima e
t al. [16

]  
NN

C
H
3

C
H
3

N

N
H

O

O

O
H

O
H

O
H

H
O
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

58 
Nicotin

ic acid 
(vitam

in B3) 
Co

co
s n

uc
ife

ra
Liquid 

albume
n 

extract
 

Lima e
t al.[16

] 
N

O

O
H

59 
Pantot

henic 
Acid (v

itamin 
B5) 

Co
co

s n
uc

ife
ra

Liquid 
albume

n 
extract

 
Lima e

t al.[16
] 

H
O

N
O
H

O
O

O
H

H C
H
3

C
H
3

H

60 
Vitami

n E 
M

au
ri

tia
 fl

ex
uo

sa
,

Li
vi

st
on

a 
au

st
ra

lis
 

Pulp ex
tract

Pulp ex
tract 

Pereira
 Freire

et al. [2
2]  

Kassem
 et al. [

39]  
O

H
3C H
O

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

Ca
ro

te
no

id
s 

61 
α‐carot

ene 
M

au
ri

tia
 fl

ex
uo

sa
Fruit ex

tract
Pereira

 Freire
et al. [2

2]  
CH

3

CH
3

H 3
C

CH
3

C
H 3

CH
3

CH
3H 3
C

CH
3

H 3
C

62 
β‐carot

ene 
M

au
ri

tia
 fl

ex
uo

sa
Fruit ex

tract
Pereira

 Freire
et al. [2

2]  
C
H
3

C
H
3

H
3C

C
H
3

C
H
3

C
H
3

C
H
3H
3C

C
H
3

H
3C

63 
Lutein 

M
au

ri
tia

 fl
ex

uo
sa

Fruit ex
tract

Pereira
 Freire

et al. [2
2]  

C
H
3

C
H
3

H
3C

C
H
3

C
H
3

C
H
3

C
H
3H
3C

C
H
3

H
3C

O
H

H
O

To
co

ph
er

ol
s 

64 
α‐tocop

herol 
M

au
ri

tia
 fl

ex
uo

sa
Pulp ex

tract
Pereira

 Freire
et al. [2

2] 
O

H
3C H
O

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

65 
β‐tocop

herol 
M

au
ri

tia
 fl

ex
uo

sa
Pulp ex

tract
Pereira

 Freire
et al. [2

2]  
O

H
O

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

66 
δ‐tocop

herol 
M

au
ri

tia
 fl

ex
uo

sa
Pulp ex

tract
Pereira

 Freire
et al. [2

2]  
O

H
O

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

67 
γ 

‐tocoph
erol 

M
au

ri
tia

 fl
ex

uo
sa

Pulp ex
tract

Pereira
 Freire

et al. [2
2]  

O

H
O

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

C
H
3

Ph
en

ol
ic

 C
om

po
un

ds
 

68 
Quinic 

acid 
M

au
ri

tia
 fl

ex
uo

sa
Pulpex

tract
Pereira

 Freire
et al. [2

2]  
O
H

O

O
H

H
O

O
H

69 
Veratri

c acid  
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O
H

O

O
C
H
3

O
C
H
3
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

70   
Rosma

rinic ac
id  

Sa
la

cc
a 

ed
ul

is,
Peel ex

tract
Kanlay

avattan
akul et

 al. [28
]

O
H

O
H

O

H
O

O
H

O
O

O
H

71 
Caffeic

 acid 
M

au
ri

tia
 fl

ex
uo

sa
,

Ra
ve

ne
a 

ri
vu

la
ri

s, 
Sa

la
cc

a 
ed

ul
is,

 
H

yp
ha

en
e 

th
eb

ai
ca

Pulp ex
tract

Leaf ex
tract 

Peel ex
tract 

Fruit e
xtract

Nonato
 et al. [

24]  
da Silv

a et al. 
[21]  

Kanlay
avattan

akul et
 al. [28

] 
Hussei

n et al.
 [29]  

H
O

H
O

O
H

O

 
72 

Chloro
genic a

cid 
M

au
ri

tia
 fl

ex
uo

sa
,

Sa
la

cc
a 

ed
ul

is,
 

Ra
ve

ne
a 

ri
vu

la
ri

s, 
Sa

la
cc

a 
za

la
cc

a 

Pulp ex
tract

Pulp ex
tract 

Leaf ex
tract 

Pulp ex
tract 

Pereira
 Freire

et al. [2
2]  

Kanlay
avattan

akul et
 al. [28

] 
da Silv

a et al. 
[21]  

Saleh e
t al. [10

]  
O

O
C
O
2H

H
O

H
O

O
H

O
H

O
H

73 
Syringi

c acid  
Se

re
no

a 
re

pe
ns

 
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

C
O
O
H O
C
H
3

O
H

H
3C
O

74 
Protoc

atechu
ic a

cid 
(3,4‐

dihydr
oxyben

zoic ac
id) 

Co
co

s n
uc

ife
ra

 ,
H

yp
ha

en
e 

th
eb

ai
ca

, 
Li

vi
st

on
a 

ch
in

en
sis

, 
Se

re
no

a 
re

pe
ns

, 
M

au
ri

tia
 fl

ex
uo

sa

Endoca
rp extr

act
Fruit e

xtract 
Fruit e

xtract 
Pericar

p extra
ct 

Pulp ex
tract

Elsbae
y et al.

[43]  
Hussei

n et al.
 [29]  

Zeng et
 al. [44

]  
Olenni

kov et 
al. [26]

  
Pereira

 Freire
et al. [2

2]  
H
O

O

O
H

O
H

 
75 

p-
Co

um
ar

ic
 a

ci
d 

 
Se

re
no

a 
re

pe
ns

,
Li

vi
st

on
a 

ch
in

en
sis

, 
M

au
ri

tia
 fl

ex
uo

sa
 

Pericar
p extra

ct
Fruit e

xtract 
Pulp ex

tract 
Olenni

kov et 
al. [26]

  
Zeng et

 al. [44
]  

Pereira
 Freire

 et al. [
22]  

O
H

O

H
O

76 
O-

Co
um

ar
ic

 a
ci

d 
 

Se
re

no
a 

re
pe

ns
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O
H

O
H

O

77 
Ferulic

 acid 
M

au
ri

tia
 fl

ex
uo

sa
,

Ra
ve

ne
a 

ri
vu

la
ri

s, 
Ar

ec
a 

ca
te

ch
u,

 
H

yp
ha

en
e 

th
eb

ai
ca

, 
Se

re
no

a 
re

pe
ns

, 
Sa

la
cc

a 
ed

ul
is

Pulp ex
tract

Leaf ex
tract 

Whole 
plant e

xtract 
Fruit ex

tract 
Pericar

p extra
ct 

Peel ex
tract

Pereira
 Freire

et al. [2
2]  

da Silv
a et al. 

[21]  
Salehi 

et al. [3
0]  

Hussei
n et al.

 [29]  
Olenni

kov et 
al. [26]

  
Kanlay

avattan
akul et

 al. [28
]H

OOC
H
3

O

O
H

 
78 

4‐hydr
oxyben

zaldeh
yde 

Li
vi

st
on

a 
ch

in
en

sis
,

Se
re

no
a 

re
pe

ns
 

Fruit e
xtract

Pericar
p extra

ct 
Zeng e

t al.[44
] 

Olenni
kov et 

al. [26]
  

O
H

O
H

79 
3‐hydr

oxyben
zoic ac

id  
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O

O
H O

H
80 

3‐meth
oxyben

zoic (m
‐anisic

) 
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O

O
H O

C
H
3

81 
4‐meth

oxyben
zoic (p

‐anisic
) 

Se
re

no
a 

re
pe

ns
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O
O
H

O
C
H
3
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

82 
2,4‐dih

ydroxy
benzoi

c 
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O
H

H
O

O
H

O

83 
2,5‐dih

ydroxy
benzoi

c 
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O
HO

H

O
H
O

84 
2,6‐dih

ydroxy
benzoi

c 
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O
HO

H

O
O
H

85 
3,5‐dih

ydroxy
benzoi

c 
Se

re
no

a 
re

pe
ns

Pericar
p extra

ct
Olenni

kov et 
al. [26]

  
O
H

O
O
H

H
O

86 
2‐hydr

oxy‐3‐m
ethoxy

benzoi
c 

Se
re

no
a 

re
pe

ns
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O
C
H
3

O
O
H O

H

87 
2‐hydr

oxy‐5‐m
ethoxy

benzoi
c 

Se
re

no
a 

re
pe

ns
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O
O
H O

H

H
3C
O

88 
Isovan

illic a
cid (3

‐hydro
xy‐4‐

methox
ybenzo

ic acid)
 

Li
vi

st
on

a 
ch

in
en

sis
,

Se
re

no
a 

re
pe

ns
 

Fruit e
xtract

Pericar
p extra

ct 
 

Zeng e
t al.[44

] 
Olenni

kov et 
al. [26]

  
H
3C
O

O
H

O
H

O

89 
4‐hydr

oxyben
zoic 

acid 
(p‐

hydrox
ybenzo

ic acid)
 

Li
vi

st
on

a 
ch

in
en

sis
,

Se
re

no
a 

re
pe

ns
 

Fruit e
xtract

Pericar
p extra

ct 
Zeng e

t al.[44
] 

Olenni
kov et 

al. [26]
  

O
H

O
O
H

90 
Vanillic

 acid (4
‐hydro

xy ‐ 3‐ 
methox

ybenzo
ic acid)

 
Li

vi
st

on
a 

ch
in

en
sis

,
Se

re
no

a 
re

pe
ns

, 
Ar

ec
a 

ca
te

ch
u,

 
H

yp
ha

en
e 

th
eb

ai
ca

 

Fruit ex
tract

Pericar
p extra

ct 
Whole 

plant e
xtract 

Fruit ex
tract 

Zeng e
t al.[44

] 
Olenni

kov et 
al. [26]

  
Salehi e

t al. [30
]  

Hussei
n et al.

 [29]  
H
O

O
C
H
3

O
H

O

91 
Isovan

illin 
(3‐hyd

roxy‐4
‐

methox
ybenza

ldehyd
e) 

Li
vi

st
on

a 
ch

in
en

sis
,

Fruit e
xtract

Zeng e
t al.[44

]
H
3C
O

O
H

H

O

92 
Gallic a

cid 
H

yo
ph

or
be

 in
di

ca
,

Sa
la

cc
a 

ed
ul

is,
 

H
yp

ha
en

e 
th

eb
ai

ca
, 

W
as

hi
ng

to
ni

a 
ro

bu
st

a,
 

Se
re

no
a 

re
pe

ns

Leaf ex
tract

Peel ex
tract 

Leaf ex
tract 

Leaf ex
tract 

Pericar
p extra

ct 
da Silv

a et al.
[21]  

Kanlay
avattan

akul et
 al. [28

] 
Eldahs

han et 
al. [46]

  
Selim e

t al. [38
]  

Olenni
kov et 

al. [26]
  

O
H

O
H

H
O

O
H

O

 
93 

Resver
atrol 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
H
O

O
H

O
H

94 
Cinnam

ic acid 
 

H
yp

ha
en

e 
th

eb
ai

ca
 

Fruit e
xtract

Hussei
n et al.

 [29]  
O
H

O

      



International Journal of Clinical and Medical Research | 2024 | Volume 01 | Issue 01 | Pages – 01-30 
 

 14 
 
©2024 the Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted 
use, distribution and reproduction in any medium, provided the original author and source are credited. http://creativecommons.org/licenses/by/4.0) 

Table 1
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ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

95 
3‐O‐Ca

ffeoyls
hikimic

 acid  
Ph

oe
ni

x 
pa

lu
do

sa
,

Li
vi

st
on

a 
ch

in
en

sis
 

Leaf ex
tract

Fruit e
xtract 

Alam e
t al. [41

] 
Zeng et

 al. [44
]  

H
O

O

O

O
H
O

O
H

O
H

H
O

96 
4‐O‐Ca

ffeoyls
hikimic

 acid  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract

Alam e
t al. [41

] 
H
O

O

O

O
H

H
O

H
O

O

O
H

97 
5‐O‐ca

ffeoyls
hikimic

 acid 
Li

vi
st

on
a 

ch
in

en
sis

Fruit e
xtract

Zeng e
t al.[44

] 
H
O

O

O
H
O

H
O

O
H

O
H

O

98 
1‐p‐Hy

droxyb
enzoyl

 glycer
ol  

Br
ah

ea
 a

rm
at

a 
Fruit e

xtract
Hussei

n et al.
[36]  

O
H

CO

H
2
C
O

H
O
H
C C
H
2
O
H

Am
in

o 
Ac

id
 

99 
L‐argin

ine 
Co

co
s n

uc
ife

ra
Liquid 

albume
n/solid

 
albume

n extra
ct 

Lima e
t al.[16

] 
H
2N

N H
O
H

O

N
H
2

N
H

Te
rp

en
oi

ds
 

1:
 T

ri
te

rp
en

oi
d 

100 
Betulin

ic acid 
Ra

ve
ne

a 
ri

vu
la

ri
s

Leaf ex
tract

Moham
med an

d Foua
d [31]

H
O

101 
Oleano

lic acid
  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

Leaf ex
tract

Suleim
an et a

l.[42]  
H
O

H

H
O

O
H

H

102 
Lupeol

  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract

Alam e
t al. [41

] 
H
O

103 
Epilup

eol  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract

Alam e
t al. [41

] 
H
O

104 
Lupeol

 acetat
e  

Ra
ve

ne
a 

ri
vu

la
ri

s 
Leaf ex

tract
Moham

med an
d Foua

d [31]
O

O
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Table 1
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ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

Ta
nn

in
s 

105 
Catech

ins 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

O

O
H

O
H

H
O

O
H

O
H

106 
Epicate

chins 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

O

O
H

O
H

H
O

O
H

O
H

St
ilb

en
oi

d 
D

er
iv

at
iv

es
 

107 
Cassiga

rol G  
Co

co
s n

uc
ife

ra
 

Endoca
rp extr

act
Elsbae

y et al.
[43]  

OO

O
H

O
H

O
H

O
H

H
O

O
H

H H

108 
Maacki

n A  
Co

co
s n

uc
ife

ra
 

Endoca
rp extr

act
Elsbae

y et al.
[43]  

O

H
O

O
H

O
HH
O

O
H

O
H

O
H

109 
Piceata

nnol  
Co

co
s n

uc
ife

ra
,

Ai
ph

an
es

 a
cu

le
at

a 
Endoca

rp extr
act

Seed ex
tract 

Elsbae
y et al.

[43]  
Lee et a

l. [47]  
O
H

H
O

O
H

O
H

110 
Aiphan

ol  
Ai

ph
an

es
 a

cu
le

at
e

Seed ex
tract

Lee et a
l. [47]

H
O

O
H

OO

O
C
H
3

O
H

O
C
H
3

O
H

111 
Isorhap

ontigen
in  

Ai
ph

an
es

 a
cu

le
at

e
Seed ex

tract
Lee et a

l. [47]
O
H

H
O

O
H

O

112 
1‐(3,5‐

Dihydr
oxyphe

nyl)‐2‐
(3,4,5‐t

rihydro
xyphen

yl) 
ethylen

e; (Z)
‐form, 

4‐meth
yl 

ether. 
(syn: 

(Z) 3
,5,3',5'‐

Tetrah
ydroxy

‐4‐
methox

ystilbe
ne)  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

 
Stem e

xtract
 

Moham
med an

d Foua
d [31]

H
O O

O
H

H
O

O
H

113 
1‐(3,5‐D

ihydrox
ypheny

l)‐2‐
(3,4,5‐t

rihydro
xyphen

yl) 
ethylen

e; (E)‐fo
rm, 4‐m

ethyl et
her 

(sy.: (E
) 3,5,3'

,5'‐Tetr
ahydro

xy‐4‐
methox

ystilben
e)  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

 
Stem e

xtract
Moham

med an
d Foua

d [31]
H
O

O
H

O

O
H

O
H
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

Gl
yc

er
yl

 D
er

iv
at

iv
es

 
1:

 M
on

oa
cy

lg
ly

ce
ro

l 
114 

1‐Hexa
decano

yl‐sn‐g
lycerol

  
Li

vi
st

on
a 

ch
in

en
sis

 
Root ex

tract
Zeng e

t al.[45
] 

O
O
H

O
H

O
Al

ka
lo

id
s 

115 
Arecoli

ne 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

N
O

O
H
3C

C
H
3

116 
Arecaid

ine 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0] 

N
O
H

O
H
3C

117 
guavac

oline 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

N

O

O
C
H
3

H
118 

guavac
ine 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
N

O
H

O

H

119 
Isoguv

acine 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

H
N

O
H

O

120 
arecoli

dine 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

N O

O

O
C
H
3

C
H
3

121 
methyl

 nicotin
ate 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
N

O
C
H
3

O

122 
Ethyl n

icotina
te 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
N

O

O

C
H
3

123 
Nicotin

e 
Ar

ec
a 

ca
te

ch
u

Whole 
plant e

xtract
Salehi 

et al. [3
0]  

N

N
H

124 
homoa

recolin
e 

Ar
ec

a 
ca

te
ch

u
Whole 

plant e
xtract

Salehi 
et al. [3

0]  
N

O

O

Li
gn

an
 D

er
iv

at
iv

es
 

125 
Quique

lignan 
A 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract 

Chang 
et al.[4

8]  
O

O
H

H
O

O

O
C
H
3 O

O
H

O
H

O

O
C
H
3

O
C
H
3
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

126 
Quique

lignan 
B 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
H

H
O

O

O
C
H
3 O

O
O
H

O
C
H
3

O

O
C
H
3

O

H
O

127 
Quique

lignan 
C  

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
H

H
O

O

O
C
H
3 O

O
H

O
H

O

O
C
H
3

O
C
H
3

128 
Quique

lignan 
D 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
C
H
3

O

O
HO
H

O

O

O

H
O

O
C
H
3

O
O
C
H
3

O
C
H
3

129 
Quique

lignan 
E 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
C
H
3

O

O
HO
H

O

O

O

H
O

O
C
H
3

O
O
C
H
3

O
C
H
3

O
H

O
H

130 
Quique

lignan 
F 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
C
H
3

O

O
HO
H

O
H

O

O

H
O

O
C
H
3

O
O
C
H
3

O
C
H
3

131 
Quique

lignan 
G 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
C
H
3

O

O
HO
H

O
H

O

O

H
O

O
C
H
3

O
O
C
H
3

H

132 
Quique

lignan 
H 

Ca
la

m
us

 
qu

iq
ue

se
tin

er
vi

us
  

Stem e
xtract

Chang 
et al.[4

8]  
O

O
C
H
3

O

O
HO
H

O
H

O

O

H
O

O
C
H
3

O
H

O
C
H
3
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Table 1
: Contin

ued 
Structu

re No. 
Compo

und Na
me 

Source
s 

Part us
ed

Refere
nce

Structu
res

Ce
ra

m
id

e 
D

er
iv

at
iv

es
 

133 
(2S,3S,

4R,9Z)
‐2‐[(2R

)‐2‐
Hydrox

ytricos
anoyla

mino]‐
9‐

octade
cene‐1

,3,4‐tri
ol  

Li
vi

st
on

a 
ch

in
en

sis
 

Root ex
tract

Moham
med an

d Foua
d [31]

H
O

N
H

O
H

O
H

O
O
H

134 
1‐O‐β‐D

‐Glucop
yranos

yl‐
(2S,3S,

4R,9Z)
‐2‐[(2R

)‐2‐
hydrox

ydocos
anoyla

mino]‐
9‐

octade
cene‐1

,3,4‐tri
ol  

Li
vi

st
on

a 
ch

in
en

sis
 

Root ex
tract

Moham
med an

d Foua
d [31]

H
O

N
H

O
H

O
H

O
O
H

Su
ga

rs
 

135 
Manno

se  
Ph

oe
ni

x 
pa

lu
do

sa
 

Leaf ex
tract 

Alam e
t al. [41

] 
O O
H

O
H

H
O

O
H

O
H

136 
Maltos

e  
Ph

oe
ni

x 
da

ct
yl

ife
ra

 
Fruit e

xtract
Moham

med an
d Foua

d [31]
O

O
O
H

O
H

H
O

O
H

OO
H

H
O

H
O

O
H

137 
Sucros

e  
Ph

oe
ni

x 
da

ct
yl

ife
ra

 
Fruit e

xtract
Moham

med an
d Foua

d [31]
O

H
O

O
H

O

O

O
H

H
O

O
H

O
H

H
O

O
H

138 
β‐D‐Glu

copyra
nosyl‐(

1→2)‐β
‐D‐

fructof
uranos

yl‐(6→
6)‐α‐D

‐
glucop

yranos
ide  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

Fruit e
xtract

Moham
med an

d Foua
d [31]

O
O

H
O

O
H

O
HO

H

O
H

OO
H

H
O H
O

139 
Maltotr

iose  
Ph

oe
ni

x 
da

ct
yl

ife
ra

 
Fruit e

xtract
Moham

med an
d Foua

d [31]
O

O

O
H

H
O

OO
H

O

H
O

H
O

H
O

O
H

O
O
H

O
H

O
H

H
O

Si
m

pl
e 

Ph
en

ol
ic

 G
ly

co
si

de
s 

140 
6'‐O‐(4

‐Hydro
xybenz

oyl)‐β‐
glucose

  
Se

re
no

a 
re

pe
ns

 
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O

O
H

O
H

H
O

O
O
H

O
H

O

141 
6'‐O‐(3

,4‐Dihy
droxyb

enzoyl
)‐β‐

glucose
  

Se
re

no
a 

re
pe

ns
Pericar

p extra
ct

Olenni
kov et 

al. [26]
  

O

O
H

O
H

H
O

O
O
H

O
H

O
H

O
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Table 2
: Biolog

ical Act
ivity of

 Specie
s of Fam

ily Arec
ac

ea
e 

Biologi
cal acti

vity 
Plant s

ources
 

Inferen
ces 

Refere
nce

Antimi
crobial

 activit
y 

El
ae

is 
gu

in
ee

ns
is 

In
 v

itr
o as we

ll as in
 v

iv
o studi

es have
 shown

 that th
e leaf e

xtract e
xhibits

 excelle
nt anti

microb
ial acti

vity, 
effectiv

e again
st both

 the ba
cterial 

and fun
gal infe

ctions;
 especi

ally aga
inst the

 yeast C
an

di
da

 a
lb

ic
an

s. 
Vijayar

athna e
t a

l. [49]  
M

au
ri

tia
 fl

ex
uo

sa
 

M
. f

le
xu

os
a induc

e susce
ptibilit

y to co
nventio

nal ant
ibiotics

 in Gra
m-posi

tive, Gr
am-neg

ative a
nd Can

di
da

 
species

. 
Nonato

 et al. [
24]  

Ar
ec

a 
ca

te
ch

u 
The mo

st effici
ent ext

ract wa
s meth

anolic e
xtract o

f A. cate
ch

u 
methan

olic ext
ract (1

8<zone
 of inhi

bition<
22 

mm). 
Negi an

d  Dave
 [51]  

Co
co

s n
uc

ife
ra

  
Es

ch
er

ic
hi

a 
co

li grow
th was

 preven
ted by 

a leaf e
xtract f

rom C. 
nu

ci
fe

ra
.  

Joy et a
l. [52]  

Sy
ag

ru
s c

or
on

at
e 

With m
inimal 

inhibit
ory con

centrat
ions ra

nging f
rom 19

0 to 31
20 g/m

L, the e
xtract e

xhibite
d bacte

ricidal 
activity

. 
Hughes

 et al. [
53]  

Oe
na

ca
pu

s b
at

au
a 

 
The PK

nB kin
ase enz

yme is
 inhibit

ed by e
xtract o

f oneca
pa

us
 b

at
au

a but b
acteria

l growt
h is un

affecte
d. It 

has an 
IC 50of 

60.9 g/
mL.

Aranag
a et al. 

[54]  
At

ta
le

a 
sp

ec
io

sa
 

St
ap

hy
lo

co
cc

us
 a

ur
eu

s' grow
th was

 entire
ly prev

ented b
y the e

xtract o
f Attale

a 
sp

ec
io

sa
 at its h

ighest 
dose 

(500 m
g/mL).

 
Barroq

ueiro e
t a

l. [55] 
Dy

ps
is 

le
pt

oc
he

ilo
s  

Gram-p
ositive

 and Gr
am-neg

ative b
acteria

 were m
oderat

ely sen
sitive t

o the a
queous

 metha
nol ext

ract an
d 

ethyl a
cetate 

fractio
n of D. 

le
pt

oc
he

ilo
sleave

s. 
Ibrahim

 et al. [
56] 

Bo
ra

ss
us

 fl
ab

el
lif

er
  

When 
30 µl o

f aqueo
us frui

t extra
ct was

 used, 
a 23m

m-diam
eter zo

ne of i
nhibiti

on was
 seen a

gainst 
S.

 
au

re
us

.
Rani et

 a
l. [57]  

Ca
ry

ot
a 

m
iti

s  
Both S.

 a
ur

eu
s and E

. c
ol

i were 
moder

ately su
sceptib

le to th
e mild 

bacteri
cidal ef

fects o
f aqueo

us frac
tions 

of C. m
iti

s. 
Abdelh

akim e
t a

l. [58]  
Sa

la
cc

a 
ed

ul
is 

 
E.

 co
li 

growth
 was sl

owed d
own by

 a S. ed
ul

is 
extract

. At 100
% conc

entrati
on, the

 maxim
um inh

ibition
 zone 

was fou
nd (ave

rage di
ameter

 18.783
 mm).

Ridho e
t a

l. [59]  
H

yo
ph

or
be

 ve
rs

ch
af

fe
lti

i 
Ba

ci
llu

s s
ub

til
lu

s, 
Es

ch
er

ic
hi

a 
co

li,
 P

se
ud

om
on

as
 a

er
ug

in
os

a 
an

d 
Ca

nd
id

a 
al

bi
ca

ns
 were a

ll susce
ptible t

o the 
antibac

terial e
ffects o

f aqueo
us met

hanol e
xtract.

Aly et a
l. [60] 

Eu
te

rp
e 

pr
ec

at
or

ia
 

The PK
nB kina

se enzy
me is in

hibited
 by Eut

er
pe

 p
re

ca
to

ri
a but b

acteria
l growt

h is un
affecte

d. It ha
s an IC

50 
of 77.4

 g/mL. 
Aranag

a et al. 
[54]  

Rh
ap

is 
ex

ce
ls 

ho
ok

er
i 

When 
mixed 

with c
hloram

phenic
ol, kan

amycin
, strep

tomyci
n, eryt

hromy
cin an

d tetra
cycline

, Raph
ia

 
ho

ok
er

iextrac
t was a

ble to r
educe t

he anti
biotic c

oncent
ration 

by up t
o 50%.

Nguena
ng et a

l. [61]  
Ch

am
ae

ro
ps

 h
um

ili
s 

St
ap

hy
lo

co
cc

us
 a

ur
eu

s, 
Es

ch
er

ic
hi

a 
co

li 
an

d 
Ps

eu
do

m
on

as
 a

er
ug

in
os

a are a
ll susce

ptible t
o the a

ntibact
erial 

effects 
of oil o

f Cham
ae

ro
ps

 h
um

ili
s. 

Barroq
ueiro e

t a
l. [55]  

H
yp

ha
en

e 
th

eb
ai

ca
  

Strong
 antiba

cterial 
activity

 was d
emons

trated 
by the

 ethan
olic ex

tract o
f H. th

eb
ai

ca
 fruits

 again
st 

Sa
lm

on
el

la
 ty

ph
i and S

ta
ph

yl
oc

oc
cu

s a
ur

eu
s. 

Abosho
ra et al

. [62]  
Sy

ag
ru

s c
or

on
at

e 
 

Antibio
tic-resi

stant b
acteria

 strains
 were a

ble to b
e inhib

ited an
d killed

 by the
 oil from

 Syagru
s c

or
on

at
a.  

Cibele 
et

 a
l. [63]  

Ph
oe

ni
x 

da
ct

yl
ife

ra
  

St
ap

hy
lo

co
cc

us
 a

ur
eu

s, 
Es

ch
er

ic
hi

a 
co

li,
 P

se
ud

om
on

as
 a

er
ig

un
os

a 
an

d 
Ba

ci
llu

s c
er

eu
s were

 all sus
ceptibl

e to 
methan

olic ex
tracts o

f leave
s. Gram

-positiv
e bacte

ria sho
wed to

 be mo
re susc

eptible
 than g

ram-ne
gative 

bacteri
a.

Laouin
i et al. [

64]  
Anti-pa

rasitic 
activity

  
Co

co
s n

uc
ife

ra
  

Hamste
rs infec

ted wit
h L. bra

zi
lie

ns
is were

 examin
ed for r

espons
e to eth

yl aceta
te extra

ct of Co
co

s n
uc

ife
ra

. 
After 1

4 days,
 skin le

sions in
 hamst

ers infe
cted w

ere red
uced b

y the e
thanoli

c extra
ct (300

 mg/kg
, 0.2 m

L). Lima e
t a

l. [35] 
Hepato

protect
ive acti

vity 
Ph

oe
ni

x 
da

ct
yl

ife
ra

 
It has b

een de
monstr

ated th
at the a

queous
 dates e

xtract h
as hepa

toprote
ctive p

roperti
es.  

Gruca e
t a

l. [65] 
El

ae
is 

gu
in

ee
ns

is 
It has b

een de
monstr

ated th
atmeth

anol ex
tract of

 leaves
 works

 well as
 a hepa

toprote
ctant. 

Gruca e
t a

l. [65]
Ph

oe
ni

x 
da

ct
yl

ife
ra

 
Accord

ing to 
this st

udy, an
 aqueo

us fles
h extra

ct of P
ho

en
ix

 d
ac

ty
lif

er
a can 

reduce
 the C

Cl 4-ind
uced 

hepato
toxicity

. 
Ahmed

 et al. [
11] 

Ar
ec

a 
ca

te
ch

u 
 

 
Aqueou

s extra
ct prov

ided sig
nifican

tly mor
e prote

ction a
gainst 

liver in
jury in 

rats at 
2000 m

g/kg (6
7-85%

) 
compa

red to 5
00 and

 1000 m
g/kg (1

8-33%
). 

Pithaya
nukul e

t a
l. [66] 

Dy
ps

is 
lu

te
sc

en
s 

D-galac
tosami

ne-indu
ced his

tologic
al alte

rations
 in liv

er wer
e sign

ificantl
y inhib

ited b
y an e

thanoli
c 

extract
. The ex

tract en
hanced

 liver o
peratio

ns. 
El-Gho

nemy e
t a

l. [67]  
Sexual 

dysfun
ction a

ctivity 
 Ph

oe
ni

x 
da

ct
yl

ife
ra

 
Both a

s an ap
hrodisi

ac and
 a cure

 for ma
le impo

tence, 
date pa

lm pol
len can

 be use
d to m

anage 
sexual 

dysfun
ction.

Gruca e
t a

l. [65]  
Antiox

idant a
ctivity 

H
yo

ph
or

be
 ve

rs
ch

af
fe

lti
i 

The se
rum in

creases
 of the

 liver f
unction

 marke
rs ALT

 and A
ST cau

sed by
 CCl 4w

ere gre
atly re

duced 
and 

returne
d to no

rmal (P
<0.001

 & P<0
.05, res

pective
ly)follo

wing tr
eatmen

t with H
. v

er
sc

ha
ffe

lti
ileaf ex

tract.
Elgindi

 et al. [
32]  

Ba
ct

ri
s g

ui
ne

en
sis

  
High ra

dical sc
avengi

ng acti
vity is p

resent 
in the h

ydro-a
lcoholi

c pulp 
extract

 of B. gu
in

ee
ns

is again
st DPPH

. Lóp
ez et al

. [68] 
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Table 2
: Contin

ued 
Biologi

cal acti
vity 

Plant s
ources

 
Inferen

ces 
Refere

nce
 

Dy
ps

is 
le

pt
oc

he
ilo

s  
Strong

 antiox
idant a

ctivity 
was de

monstr
ated by

 the D.
 le

pt
oc

he
ilo

s aque
ous me

thanol 
extract

 and 
ethyl a

cetate 
fractio

n, with
 SC 50 va

lues of
 12.8±0

.56 µg/
mL and

 17±0.7
7 µg/m

L, resp
ectivel

y. 
Ibrahim

 et al. [
56]  

Ca
ry

ot
a 

ur
en

s  
The lea

f hydro
-ethano

lic extr
act has

 a signi
ficant a

ntioxid
ant act

ivity (2
1.25±4

.51 mg
/g).  

Rani et
 a

l. [57] 
Bo

ra
ss

us
 fl

ab
el

lif
er

  
The an

tioxida
nt activ

ity of e
xtract w

as asse
ssed ev

ery five
 minut

es for t
he nex

t thirty
 minut

es. Thu
s, 

the DP
PH's p

ercenta
ge of r

adical 
scaven

ging w
as (56

.69, 62
.20, 62

.99, 64
.57, 66

.14, 66
.93 an

d 
67.72%

), corre
spondi

n gly.
Rani et

 a
l. [57] 

Rh
ap

is 
ex

ce
ls 

 
Ethyl a

cetate a
nd buta

nol frac
tions d

emons
trated o

utstand
ing ant

ioxidan
t activi

ty in DP
PH scav

enging
 

activity
 (86.2%

 and 75
.6%, re

spectiv
ely). 

Hassan
ein et a

l. [69]  
H

yp
ha

en
e 

th
eb

ai
ca

  
107.6, 

126.7, 
172.7 a

nd 196
.3 g/m

L were
 the IC

50 valu
es, resp

ectivel
y, for t

he met
hanol/

ultraso
nic 

(MU), m
ethano

l/wate
r bath (

MW), e
thanol/

ultraso
nic (EU

) and e
thanol/

water b
ath (EW

) extra
cts. 

Abosho
ra et al

. [62] 
Li

vi
st

on
a 

au
st

ra
lis

  
Fruit o

f L. aus
tr

al
is 

can hel
p preve

nt oxid
ative d

amage
 to phy

siologi
cally ac

tive co
mpoun

ds and
 lipid 

peroxid
ation. 

Kassem
 et al. [

39]  
Ca

la
m

us
 e

re
ct

us
  

For DP
PH rad

ical sca
vengin

g, the IC
50 value

s of me
thanoli

c extra
cts of e

ndocar
p and m

esocar
p are 0

.10 
and 0.1

2 mg/
mL res

pective
ly. Wh

en the
 conce

ntratio
n was 

raised,
 the an

tioxida
nt test

s of bo
th 

extract
s impro

ved.
Ghosal

 and M
andal [

70]  
Dy

ps
is 

lu
te

sc
en

s  
When 

compa
red to 

aqueou
s extra

ct (IC 50
 =25 g/

mL), m
ethano

lic extr
act of D

yp
sis

 lu
te

sc
en

s 
had the

 
highes

t level 
of radi

cal scav
enging

 activit
y (IC 50

=18 g/
mL).  

Almaat
ty et al

. [13]  
Eu

te
rp

e 
pr

ec
at

or
ia

  
At 100

.0 μg/m
L, all ex

tracts d
emons

trated 
signific

ant rad
ical sca

vengin
g activi

ty.  
Galotta

 et al. [
71]  

Sy
ag

ru
s r

om
an

zo
ffi

an
a 

The in
hibitio

n rates
 of oxi

dation 
using 0

.4 mL 
of extr

acts fr
om the

 pulp 
and ke

rnel ca
ke of S

. 
ro

m
an

zo
ffi

an
a were

 97.00 
0.43% 

and 95
.13 0.7

%, resp
ectivel

y.  
De Lac

erda C
oriolan

o et a
l. 

[72]  
El

ae
is 

gu
in

ee
ns

is 
E.

 g
ui

ne
en

sis
 leaf m

ethano
l extra

ct sho
ws str

ong he
patopr

otectiv
e effec

ts agai
nst pa

racetam
ol-

induce
d liver 

injury 
in mice

.  
Sasidh

aran et
 a

l. [73]  
Di

ct
yo

sp
er

m
a 

al
bu

m
 

Di
ct

yo
sp

er
m

a alb
um lea

ves h
ave m

uch h
igher a

ntioxid
ant a

ctivity 
than 

Ar
ch

in
to

-p
ho

en
ix

 
al

ex
an

dr
ae

 leaves
, with v

alues o
f 243.5

1 and 1
29.40 g

 AECE/
g (IC 50=

60 and
 108.5 

g/mL, r
especti

vely). 
Afifi et

 a
l. [12]  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

Ph
oe

ni
x 

da
ct

yl
ife

ra
has bee

n show
n to ha

ve anti
oxidan

t and a
nti-mu

tagenic
 effects

. 
Ahmed

 et al. [
11] 

Sa
ba

l p
al

m
et

to
 

The eth
yl aceta

te fract
ion dem

onstrat
ed stro

ng free
 radica

l scave
nging, 

reducin
g, hydr

ogen p
eroxide

, 
nitric o

xide an
d lipid 

peroxid
ation in

hibitio
n abilit

ies.
Ibrahim

 et al. [
74]  

Ba
ct

ri
s s

et
os

a 
In com

parison
 to its 

pulp, a
queous

, metha
nolic a

nd eth
anolic 

extract
s of pe

el of tu
cu

m
-d

o-
ce

rr
ad

o 
showed

 increa
sed ant

ioxidan
t activi

ty. 
Rosa et

 a
l. [75] 

Analge
sic acti

vity 
Co

co
s n

uc
ife

ra
 

When c
ompar

ed to a
 contro

l group
, the et

hanolic
 extrac

t signif
icantly

 reduce
d writh

ing by 
24%, 3

4% 
and 52

.4% at 
doses o

f 50, 10
0 and 1

50 mg/
kg, resp

ectivel
y.  

Lima e
t a

l. [16] 
Ph

oe
ni

x 
lo

ur
ei

ro
i  

At dose
s of 20

0, 400 
and 60

0 mg/k
g, p.o., 

of extr
act, the

 percen
tage in

hibitio
n of wr

ithes is
 33.34%

, 
57.04%

 and 66
.62%, r

especti
vely.

Monda
l et al. [

15]  
Ca

ry
ot

a 
m

iti
s  

At a do
sage o

f 400 m
g/kg, a

ll the t
ested s

amples
 had v

ariable
 substa

ntial a
nalgesi

c effica
cy. The

 
percen

tage of
 inhibit

ion wa
s highe

r in the
 entire 

ethano
lic extr

act and
 EtOAc

 fractio
n than 

in the o
ther 

sample
s (96.1

% and 
92.85%

, respe
ctively

).
Abd El

hakim 
et

 a
l. [76] 

Ph
oe

ni
x 

sy
lv

es
tr

is 
 

In a ho
t plate 

test, or
al adm

inistra
tion of

 metha
nolic e

xtract a
t dosag

es of 3
00 and

 450 m
g/kg at

 120 
min (6

.60±0.2
8 and 8

.88±0.5
5)sign

ificantl
y lengt

hened 
the late

ncy per
iod to t

hermal
 stimul

i.
Shajib 

et
 a

l. [77]  
Ca

la
m

us
 ro

ta
ng

  
In a fo

rmalin
-induce

d test,
 metha

nolic e
xtract 

(500 m
g/kg) 

resulte
d in 6

8.47% 
inhibit

ion wh
ile 

indome
thacin 

provid
ed 70.7

2% inh
ibition

.
Ripa et

 a
l. [78]  

Ar
ec

a 
ca

te
ch

u 
 

For do
sages o

f 50, 1
00, 20

0 and 
400 m

g/kg, b
.wt., re

spectiv
ely, the

 leaf e
xtract 

showed
 greate

r 
antinoc

iceptiv
e action

 (55.8%
, 57.7%

, 86.5%
 and 88

.5%) th
an the 

stem ex
tract (3

0.8%, 3
6.6%, 4

0.9% 
and 59

.6%).  
Barma

n et al.
 [79]  

Bo
ra

ss
us

 fl
ab

el
lif

er
  

The am
ount of

 writhi
ng caus

ed by a
cetic ac

id decr
eased s

ignifica
ntly at 

dosage
s of 150

 and 30
0 mg/k

g 
of etha

nolic e
xtract (

30.67±
2.84 an

d 19.33
±1.56, 

respec
tively).

  
Pascha

pur et a
l. [80]  

Renal p
rotecti

ve activ
ity 

Co
co

s n
uc

ife
ra

 
In a W

istar ra
t mode

l, treat
ment w

ith 10%
 cocon

ut wate
r lower

ed crys
tal form

ation in
 renal 

tissue 
and de

creased
 the am

ount o
f crysta

ls in ur
ine. Ad

ditiona
lly, the

 extrac
t prote

cted th
e kidne

ys from
 

oxidati
ve stre

ss build
up and

 renal f
unction

 declin
e.  

Gandhi
, et al. [

81]  
 

Ph
oe

ni
x 

da
ct

yl
ife

ra
  

Aqueou
s extra

ct of da
te flesh

 effecti
vely re

duced 
the inc

reases 
in plas

ma cre
atinine

 and ur
ea brou

ght 
on by G

M neph
rotoxic

ity and
 mitiga

ted pro
ximal t

ubular
 damag

e.  
Al-Qara

wi et a
l. [82]  
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Table 2
: Contin

ued 
Biologi

cal acti
vity 

Plant s
ources

 
Inferen

ces 
Refere

nce
Cardio

protect
ive acti

vity  
Co

co
s n

uc
ife

ra
  

Cardio
vascula

r mark
ers (CK

-MB an
d tropo

nin-T) 
are dec

reased
 in the

 serum
 at dos

es of 5
0, 100 

or 
200 mg

/100 g
 of coco

s n
uc

ife
ra

. 
Chikku

 and Ra
jamoha

n. [83]
  

Anti-hy
perlipi

demic 
activity

  Livi
st

on
a 

au
st

ra
lis

  
L.

 a
us

tr
al

is ethe
r extra

ct redu
ced blo

od cho
lestero

l and tr
iglycer

ides by
 50% a

nd 43.6
%, resp

ectivel
y. Ka

ssem e
t a

l. [39]  
Anti-hy

perten
sive ac

tivity  
Ph

oe
ni

x 
sy

lv
es

tr
is 

 
In-vivo

 experi
ments 

using m
ethano

lic extr
act and

 hydro-
alcoho

lic extr
act sho

w antih
yperte

nsive a
nd 

anti-di
abetic 

effects
 withou

t produ
cing to

xicity.  
Jain et 

al
. [84]  

Co
co

s n
uc

ife
ra

  
At a do

sage of
 25 mg

/kg, ex
tract si

gnifica
ntly re

duced 
mean s

ystolic
 blood 

pressu
re (from

 185.3±
4.7 

to 145.
6±6.1 m

m Hg) 
in the d

eoxyco
rticoste

rone ac
etate s

alt-ind
uced h

yperte
nsion m

odel.  
Lima e

t a
l. [16]  

Anti-pl
atelet a

ctivity 
 

Ar
ec

a 
ca

te
ch

u 
 

Adenos
ine dip

hospha
te (AD

P) and
 Ca+2 iono

phore-
induce

d aggr
egation

 were 
most e

ffective
ly 

inhibit
ed byA

. c
at

ec
hu

.
Ghayur

 et al. [
85]  

Anti-tr
ichomo

nal act
ivity 

Co
co

s n
uc

ife
ra

 
C.

 n
uc

ife
ra

 husk f
ibre cr

ude me
thanol 

extract
 showe

d signi
ficant a

ntitrich
omona

l action
 (IC 50 v

alue of
 

5.8 mg
/mL) a

nd acti
vity wa

s lower
 than th

at of m
etronid

azole.  
Lima e

t a
l. [16]  

Effects
 on bon

e struc
ture 

Co
co

s n
uc

ife
ra

 
Admin

istratio
n of vir

gin coc
onut oi

l signif
icantly

 raised
 bone v

olume,
 avoide

d a dec
line in 

trabecu
lar 
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l. [16]  

Anti-di
abetic 
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oe
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x 
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anolic 

extract
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ted bo
th enzy
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g degr
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(26.45
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mylase
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r α-glu
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an et a
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Ph

oe
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x 
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el
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At 400

 g/mL
, ethan

olic an
d meth

anolic 
extract

s show
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 strong
est inh

ibitory
 effica

cy. Th
e 

maxim
um inh

ibitory
 effect 
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h α-am

ylase (
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glucosi
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hereas
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 the me

thanoli
c extra

ct was 
70.4±0

.62 % f
or 
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 75.5±0
.09 % f

or α- gl
ucosida

se. 
Mahali
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87]  

Ph
oe

ni
x 

da
ct

yl
ife

ra
 

The ext
ract red

uced th
e levels

 of crea
tinine (

0.95±0
.1, 0.92

±0.5 an
d 0.86±

0.4 mg
/dL), u

rea (52
.33±0.1

, 
45.9±1

.4 and 
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1.3 mg
/dL) an
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ine pho

sphata
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.39±3.2
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mg/dL
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ctively
, in the

 blood 
at dose
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and 60
0 mg/k

g.
Ayatoll

ahi et a
l. [88]  

Ca
ry

ot
a 

ur
en

s  
The pe

rcentag
e of α-a

mylase
 enzym

e inhib
ition w

as 8.42
±0.97%

 for con
centrat

ed C. ur
en

s flour 
up to 

5 mg/m
L, comp

ared to
 10.77±

2.64%
for coo

ked flo
ur. 
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asiri et

 a
l. [89]  

Ca
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m
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 e
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Methan

olic ex
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and m
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centrat
ion-dep

endent
 inhibi
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 α-

glucosi
dase(I

C 50= 1
.69 and

 2.00 m
g/mL) 

andα-a
mylase

 (IC 50 =
 2.74 a

nd 3.30
 mg/m

L), resp
ectivel

y. Ghosal
 and M

andal [
70]  

Ra
ph

ia
 g

en
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A 0.2 g

/kg ora
l dose o

f the ex
tract d

ecrease
d blood

 sugar 
levels. 

 
Mpiana

 et al. [
90]  

Anti-ca
ncer ac

tivity 
Ph

oe
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da
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Althou
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wn.  

Ahmed
 et al. [

11] 
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a 

ca
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u 
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ma cell
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.  

Almaat
ty et al

. [13]  
Dy
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is 
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sc
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s 
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has ant
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t a
l. [91]

Sa
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a 

ed
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is
 

Sa
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a

fruit ex
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toxic to
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cell lin
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Ridho e
t a

l. [59] 
El

ae
is 
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ee
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is 
The me

thanol 
extract

 signifi
cantly 

damag
ed MCF

-7 cells
 in a do

se-dep
endent

 manne
r.  

Vijayar
athna 

and Sa
sidhara

n 
[50] 

Bo
ra

ss
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 fl
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lif
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Colore
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Bo
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 fl
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.
Hong e
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l. [92]  
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M
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 seeds 
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. 
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 et al. [
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x 

da
ct

yl
ife

ra
fruit ex

tract w
as foun

d to ha
ve stro

ng anti
-mutag

enic pr
opertie

s.
Ahmed

 et al. [
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c activi
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s f
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      Table 2
: Contin

ued 
Biologi

cal acti
vity 

Plant s
ources

 
Inferen
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Refere

nce
Anti-py

retic ac
tivity  
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x 
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ro

i  
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anol ex
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ntly re
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 in a do
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 manne

r.  
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15] 
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a 
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 et al. [
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 d
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ife
ra

 root e
xtracts

 reduce
d activ

ities of
 15-LO

X (IC 50
= 24.57

±1.16 a
nd IC 50

= 8.31±
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m
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fungal infections, especially against the yeast Candida 
albicans [49]. M. lexuosa induce susceptibility to conventional antibiotics in Gram-positive, Gram-negative and Candida species [24]. The most efϐicient extract against bacteria was methanolic extract of A. catechu (18<zone of inhibition< 22 mm) [51]. Escherichia coli growth was prevented by a leaf extract from C. nucifera [52]. With minimal inhibitory concentrations ranging from 190 to 3120 g/mL, the extract of Syagrus coronata exhibited bactericidal activity [53].  The PKnB kinase enzyme is inhibited by extract of 
onecapaus bataua but bacterial growth is unaffected. It has an IC50 of 60.9 g/mL [54]. Staphylococcus aureus' growth was entirely prevented by the extract of Attalea 
speciosa at its highest dose (500 mg/mL) [55]. Gram-positive and Gram-negative bacteria were moderately sensitive to the aqueous methanol extract and ethyl acetate fraction of D. leptocheilos leaves [56]. When 30 µL of aqueous fruit extract of Borassus 
flabellifer was used, a 23mm-diameter zone of inhibition was seen against S. aureus [57]. Both S. aureus and E. coli were moderately susceptible to the mild bactericidal effects of aqueous fractions of C. mitis [58]. E. coli growth was slowed down by a S. edulis extract. At 100% concentration, the maximum inhibition zone was found (average diameter 18.783 mm) [59]. Bacillus subtillus, 
Escherichia coli, Pseudomonas aeruginosa and Candida 
albicans were all susceptible to the antibacterial effects of aqueous methanol extract of Hyophorbe verschaffeltii [60]. The PKnB kinase enzyme is inhibited by Euterpe 
precatoria but bacterial growth is unaffected. It has an IC50 of 77.4 g/mL [54]. When mixed with chloramphenicol, kanamycin, streptomycin, erythromycin and tetracycline, Raphia hookeri extract was able to reduce the antibiotic concentration by up to 50% [61]. Staphylococcus aureus, Escherichia coli and 
Pseudomonas aeruginosa are all susceptible to the antibacterial effects of oil of Chamaerops humilis [55]. Strong antibacterial activity was demonstrated by the ethanolic extract of H. thebaica fruits against Salmonella 
typhi and Staphylococcus aureus [62]. Antibiotic-resistant bacteria strains were able to be inhibited and killed by the oil from Syagrus coronate [63]. Staphylococcus aureus, 
Escherichia coli, Pseudomonas aerigunosa and Bacillus 
cereus were all susceptible to methanolic extracts of leaves of Phoenix dactylifera. Gram-positive bacteria showed to be more susceptible than gram-negative bacteria [64].  
Anti-Parasitic Activity Hamsters infected with L. braziliensis were examined for response to ethyl acetate extract of Cocos nucifera. After 14 days, skin lesions in infected hamsters were reduced by  the  ethanolic  extract  of  Cocos  nucifera  (300 mg/kg, 0.2 mL) [35]. 

Hepatoprotective Activity It has been demonstrated that the aqueous dates extract has hepatoprotective properties [65]. It has been demonstrated that methanol extract of leaves of Elaeis 
guineensis works well as a hepatoprotectant [65]. According to this study, an aqueous flesh extract of 
Phoenix dactylifera can reduce the CCl4-induced hepatotoxicity [11]. Aqueous extract of Areca catechu provided significantly more protection against liver injury in rats at 2000 mg/kg (67-85%) compared to 500 and 1000 mg/kg (18-33%) [66]. D-galactosamine-induced histological alterations in liver were significantly inhibited by an ethanolic extract of Dypsis lutescens. The extract enhanced liver operations [67]. Both as an aphrodisiac and a cure for male impotence, date palm pollen can be used to manage sexual dysfunction [65].   
Antioxidant Activity The serum increases of the liver function markers ALT and AST caused by CCl4 were greatly reduced and returned to normal (p<0.001 and p<0.05, respectively) following treatment with H. verschaffeltii leaf   extract [32].   High     radical     scavenging     activity is   present   in    the    hydro-alcoholic    pulp    extract    of 
B. guineensis against DPPH [68]. Strong antioxidant activity was demonstrated by the D. leptocheilos  aqueous methanol extract and ethyl acetate fraction, with SC50 values of 12.8±0.56 µg/mL and 17±0.77 µg/mL, respectively [56]. The leaf hydro-ethanolic extract of 
Caryota urens has a signiϐicant antioxidant activity (21.25±4.51 mg/g) [57].  The antioxidant activity of extract of Borassus 
labellifer was assessed every ϐive minutes for the next thirty minutes. Thus, the DPPH percentage of radical scavenging was (56.69, 62.20, 62.99, 64.57, 66.14, 66.93 and 67.72%), correspondingly [57]. Ethyl acetate and butanol fractions of Rhapis excels demonstrated outstanding antioxidant activity in DPPH scavenging activity (86.2 and 75.6%, respectively) [69]. 107.6, 126.7, 172.7 and 196.3 g/mL were the IC50 values, respectively, for the Methanol/Ultrasonic (MU), Methanol/Water bath (MW), Ethanol/Ultrasonic (EU) and Ethanol/Water bath (EW) extracts of Hyphaene thebaica [62]. Fruit of L. australis can help prevent oxidative damage to physiologically active compounds and lipid peroxidation [39]. For DPPH radical scavenging, the IC50 values of methanolic extracts of endocarp and mesocarp of Calamus erectus are 0.10 and 0.12 mg/mL, respectively. When the concentration was raised, the antioxidant tests of both extracts improved [70]. When compared to aqueous extract (IC50 = 25 g/mL), methanolic extract of 

Dypsis lutescens had the highest level of radical scavenging activity (IC50 = 18 g/mL) [13]. At 100.0 μg/mL, all extracts of Euterpe precatoria demonstrated signiϐicant radical scavenging activity [71]. The inhibition 
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rates of oxidation using 0.4 mL of extracts from the pulp and kernel cake of S. romanzof iana were 97.00, 0.43% and 95.13 0.7%, respectively [72]. 
E. guineensis leaf methanol extract shows strong hepatoprotective effects against paracetamol-induced liver injury in mice [73]. Dictyosperma album leaves have much higher antioxidant activity than Archinto-phoenix 

alexandrae leaves, with values of 243.51 and 129.40 g AECE/g (IC50 = 60 and 108.5 g/mL, respectively) [12]. 
Phoenix dactylifera has been shown to have antioxidant and anti-mutagenic effects [11]. The ethyl acetate fraction of Sabal palmetto demonstrated strong free radical scavenging, reducing, hydrogen peroxide, nitric oxide and lipid peroxidation inhibition abilities [74]. In comparison to its pulp, aqueous, methanolic and ethanolic extracts of peel of tucum-do-cerrado showed increased antioxidant activity [75].  
Analgesic Activity When compared to a control group, the ethanolic extract of Cocos nucifera signiϐicantly reduced writhing by 24, 34 and 52.4% at doses of 50, 100 and 150 mg/kg, respectively [16]. At doses of 200, 400 and 600 mg/kg, p.o., of extract of Phoenix loureiroi, the percentage inhibition of writhes is 33.34, 57.04 and 66.62%, respectively [15]. At a dosage of 400 mg/kg, all the tested samples had variable substantial analgesic efϐicacy. The percentage of inhibition was higher in the entire ethanolic extract and EtOAc fraction of Caryota mitis than in the other samples (96.1 and 92.85%, respectively) [76].  In  a  hot  plate  test,  oral  administration  of  extract of  Phoenix  sylvestris  at  dosages  of  300  and  450 mg/kg at 120 min (6.60±0.28 and 8.88±0.55) signiϐicantly lengthened the latency period to thermal stimuli [77]. In a formalin-induced test, methanolic extract (500 mg/kg) of Calamus rotang resulted in 68.47% inhibition while indomethacin provided 70.72% inhibition [78]. For dosages of 50, 100, 200 and 400 mg/kg, b.wt., respectively, the leaf extract of Areca catechu showed greater antinociceptive action (55.8, 57.7, 86.5 and 88.5%) than the stem extract (30.8, 36.6, 40.9 and 59.6%) [79]. The amount of writhing caused by acetic acid decreased signiϐicantly at dosages of 150 and 300 mg/kg of ethanolic extract of Borassus  labellifer (30.67±2.84 and 19.33±1.56, respectively) [80].  
Renal Protective Activity In a Wistar rat model, treatment with 10% coconut water lowered crystal formation in renal tissue and decreased the amount of crystals in urine. Additionally, the extract protected the kidneys from oxidative stress buildup and renal function decline [81]. Aqueous extract of date ϐlesh effectively reduced the increases in plasma creatinine and urea brought on by GM nephrotoxicity and mitigated proximal tubular damage [82]. 

Cardioprotective Activity  Cardiovascular markers (CK-MB and troponin-T) are decreased  in  the  serum  at  doses  of  50, 100 or 200 mg/ 100 g of Cocos  nucifer  [83]. 
 
Anti-Hyperlipidemic Activity 
L. australis ether extract reduced blood cholesterol and triglycerides by 50 and 43.6%, respectively [39].   
Anti-Hypertensive Activity 
In Vivo experiments using methanolic extract (PSLME) and hydro-alcoholic extract of Phoenix sylvestris (PSLHAE) show antihypertensive and anti-diabetic effects  without  producing  toxicity [84]. At  a  dosage  of 25 mg/kg,  extract  of  Cocos  nucifera  signiϐicantly reduced  mean  systolic  blood  pressure  (from 185.3±4.7 to 145.6±6.1 mm Hg) in the deoxycorticosterone acetate salt-induced hypertension model [16].   
Anti-Platelet Activity Adenosine diphosphate (ADP) and Ca+2 ionophore-induced  aggregation  were  most  effectively  inhibited  by 
A. catechu [85].  
Anti-Trichomonal Activity 
C. nucifera    husk    ϐibre    crude    methanol    extract showed  signiϐicant  antitrichomonal  action  (IC50  value of 5.8 mg/mL) and activity was lower than that of metronidazole [16].  
Effects on Bone Structure  Administration of virgin coconut oil signiϐicantly raised bone volume, avoided a decline in trabecular number and decreased trabecular separation [16].  
Anti-Diabetic Activity According to this investigation, the methanolic extract of 
Phoenix sylvestris inhibited both enzymes to varying degrees (26.45-78.48% for α-amylase and 38.28-76.07% for α-glucosidase) [86]. At 400 g/mL, ethanolic and methanolic extracts of Phoenix roebelenii showed the strongest inhibitory efficacy. The maximum inhibitory effect for both α-amylase (75.5±0.66%) and α-glucosidase (77.5±1.07%) was displayed by the ethanolic extract, whereas the activity of the methanolic extract was 70.4±0.62% for α-amylase and 75.5±0.09% for α-glucosidase [87]. The extract of Phoenix dactylifera reduced the levels of creatinine (0.95±0.1, 0.92±0.5 and 0.86±0.4 mg/dL), urea (52.33±0.1, 45.9±1.4 and 36.54±1.3 mg/dL) and alkaline phosphatase (212.39±3.2, 191.11±1.9 and 182.91±2.3 mg/dL), respectively, in the blood at doses of 150, 300 and 600 mg/kg [88].  The  percentage  of  α-amylase  enzyme  inhibition was   8.42±0.97%    for    concentrated   C.  urens    flour  up to   5 mg/mL,    compared    to     10.77±2.64%    for    cooked
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flour [89]. Methanolic extracts of endocarp and mesocarp of Calamus erectus showed concentration-dependent inhibition of α-glucosidase (IC50 = 1.69 and 2.00 mg/mL) and α-amylase (IC50 = 2.74 and 3.30 mg/mL), respectively [70]. A 0.2 g/kg oral dose of the extract of Raphia gentiliana decreased blood sugar levels [90].  
Anti-Cancer Activity Although the components of dates have demonstrated an anticancer effect, their precise mode of action in the prevention of tumours is unknown [11]. Methanolic extracts of A. catechu have anticancer effects on breast cancer and oral squamous carcinoma cell lines (HSC-2) [13]. Isovitexin, a component of Dypsis lutescens, has anti-cancer properties [91]. Salacca fruit extract was cytotoxic to vero cells and a normal human fibroblast cell line [59].  The methanol extract of Elaeis guineensis significantly damaged MCF-7 cells in a dose-dependent manner [50]. Colorectal cancer Her2/CT26 cell proliferation was suppressed by trans-scirpusin A compound of Borassus flabellifer [92]. M. argun seeds were recommended for patients with human colon cancer risk factors and as an adjuvant therapy to cancer chemotherapy because they had chemopreventive effects against hepatocarcinogenesis [93].  
Anti-Mutagenic Activity 
Phoenix dactylifera fruit extract was found to have strong anti-mutagenic properties [11].  
Diuretic Activity At a dosage of 200 mg/kg, ethanol extract of Borassus 
labellifer has signiϐicantly raised the urine levels of Na+, K+ and Cl [94].  

Anti-Diarrheal Activity 
Phoenix dactylifera aqueous extract can be used to treat diarrhoea by lowering the mean number of faeces compared to the saline control group [11].  
Anti-Viral Activity Extracts  of  Phoenix  dactylifera  exhibit  a  potent  capacity to reduce infectivity of Pseudomonas phage ATCC 14209-B1 [95].  
Anti-Fungal Activity 
Phoenix dactylifera possesses antifungal qualities in both its leaves and its pits [11]. At a dosage of 100 g/mL, methanol extract of leaf of Borassus labellifer demonstrated antifungal activity against a number of different fungal species, including Aspergillus lavus, 
Aspergillus fumigatus, Aspergillus niger, Candida albicans and Candida blanki [96]. 

Anti-Pyretic Activity The ethanol extract of Phoenix loureiroi signiϐicantly reduced pyrexia in a dose-dependent manner [15]. Signiϐicant antipyretic efϐicacy was shown by n-hexane and    aqueous    fractions     of    Caryota   mitis    against yeast-induced hyperthermia [76]. Hyperthermia was signiϐicantly    reversed    by    a    Borassus    labellifer extract [80].  
Delivery and Labor Relaxation Activity Date fruit components have a substantial impact on pain relief and relaxation during labour [11].  
Male Infertility and Testicular Dysfunction Activity  
Phoenix dactylifera pollens can raise testosterone levels in cirrhotic patients, improving their sexual well-being [11].  
Female Infertilitily and Harmone Levels Activity  The herb Phoenix dactylifera can also be used to treat female infertility brought on by hormonal imbalance [11].  
Anti-Acetylcholinesterase (AChE) Activity 
In Vitro spectrophotometric analysis was used to determine the anti-AChE activity. The enzyme was nearly completely inhibited by the extract of Areca catechu (90.1±0.4),  demonstrating  its  high  AChE  inhibitory action [85].  
Anti-In lammatory Activity 
C. nucifera  root  extracts  reduced  activities  of  15-LOX (IC50 = 24.57±1.16 and IC50 = 8.31±0.73), sPLA2 (not determind (nd) and 24.68±0.08), COX-1 (nd) and 27.21±1.66) and COX-2 (nd and 39.41±1.36), respectively [97]. The microencapsulated oil from Acrocomia aculeata fruits also presented anti-inflammatory effects in paw edema and pleural edema models, both induced by carrageenan [18]. Methanolic extract of Ravenea 
rivularis at a dose of 125 g/mL showed an anti-inflammatory effect (66% inhibition) in comparison with dexamethasone at a dose of 50 ng/mL (65% inhibition) [32]. Aqueous extract of Areca catechu inhibited 5-LOX with an IC50 of 25.07 [13]. Mice's intestinal inflammation could be decreased by P. 
loureiroi  extract  when  given   orally   at   a   dose   of 5 mg/kg [98]. In Vivo tests on paw edoema and ear erythema brought on by croton oil revealed anti-inflammatory efficacy in oil derived from Euterpe 
oleracea fruits. 1226.8 mg/kg was the typical effective dose [99].  The activity of butyrylcholinesterase was reduced by 
B. odorata extract, suggesting that it may have anti-inϐlammatory effects [100]. At 800 µg, a root extract from 
Borassus labellifer reduced hemolysis and denaturation by 50% [101]. Ethanolic extract of Dypsis lutescens shows the ability to inhibit the pro-inϐlammatory enzymes hyaluronic    acid    (37.78±1.26    and     29.79±1.27)    and 
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                        Figure 3: A Schematic Diagram of Biological Activities of Bismarckia nobilis  matrix metallopeptidase (814.51±20.25 and 629.18± 18.64), respectively, at two doses (250 and 500 mg/kg, p.o.) [67]. Anti-inϐlammatory potential of Caryota mitis, its extract was able to attenuate the inϐlammatory response in mice paw edema induced by carrageenan at a concentration of 400 mg/kg [102]. The methanolic extract (500 mg/kg) of Hyophorbe verschaffeltii demonstrated    continuous   and   signiϐicant   suppression of edoema by 48.54 and 44.2% at 8th and 12th h, respectively, demonstrating longer-lasting anti-inϐlammatory     efϐicacy     than     diclofenac     sodium (100 mg/kg) [60] (Figure 3).  
CONCLUSIONS The species of Arecaceae family are widely distributed in Indonesia, Malaysia and Thailand. This review summarizes the biological activities, phytochemical studies and traditional uses of species of Arecaceae family. A total of 141 compounds are mentioned in this review; these secondary metabolites are very effective for the treatment of several diseases, such as hypertension, diabetes, spasms, nephritis, rheumatism, cough and digestive issues. Species of this family shows biological activities like hepatoprotective, anti-diabetic, anti-oxidant, antihypertensive, renal protective, cardioprotective, anti-microbial, anti-inflammatory, analgesic and anti-cancer. On the basis of data collected in this review, it 

is evident that Arecaceae family comprises a wide range of biologically important plants.  
Future Perspective  According to this review, the Arecaceae family contains a number of species that need additional study in terms of characterization and phytochemical studies. We hope that information from this review will facilitate future research initiates to develop new medicinal plant-based medication for treating different diseases such as hypertension, nephritis, rheumatism, diabetes and cancer. It is necessary to conduct the clinical study to gain a better understanding of their safety and efϐicacy to ensure that it can be beneϐicial to the humanity.  
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