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The Myristicaceae family has 500 species, divided into 3 genera: Myristica, Knema, and Horsfieldia. These species
are distributed across tropical Asia, Africa, and America. This plant has active ingredients, including polyketides and
lignans, which have a range of biological properties such as anti-inflammatory, anti-cancer, and anti-microbial. This

review aims to examine the variety of biological activities and chemical structures of the bioactive chemicals present
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in the Myristicaceae family from across the globe.

INTRODUCTION

The Myristicaceae family, also known as
Magnoliophyta, is a group of pantropical plants that share traits
such as having two homes, trees, axis flowers, meat or hard
fruit, red seeds, fragrant leaves, and typically a substance called
myristicin. Easily found in tropical Asia, the Pacific Islands,
Africa, and tropical America, the Myristicaceae family has 21
genera and 520 species [1]. “Nutmeg” plants are members of
the Myristicaceae family, divided into 3 primary genera and
11 species by Chinese taxonomists [2]. The Island of Java
is home to roughly 210 species of Myristicaceae, including
100 Myristica species, 70 Horsfieldia species, and 40 Knema
species [3,4].

The fruits, leaves, bark, and stems of the Myriticaceae
family can all be employed in traditional medicine [5].
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Conversely, the fruit is frequently added to dishes as a
flavouring [6].
Below is the taxonomy of the Myristicaceae family

Kingdom : Plantae

Division : Magnoliophyta

Class : Maginoliospida

Order : Magnoliales

Family : Myristicaceae

Genus : MyristicalKnema/Horsfieldia
METHODOLOGY

This review cites over 100 published works over the
last 25 years. Medicinal Plants Research, Food Chemistry,
Natural Product Community, Biodiversity Journal of
Biological Diversity, Journal of Medicinal Plants Research,
Food Chemistry Toxicology, Phytomedicine, Phytochemistry,
Phytochemistry Letters, and so on, were among the online
sources and electronic databases from which the articles were
sourced. To locate pertinent publications, online databases
such as Scopus, Pubmed, and so on, were searched using terms
such as Myristicaceae, Myristica, Horsfieldia, and Knema. The
writers made an effort to incorporate in Table 1. All publications
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Table 1. Previously published review articles focusing on Myristica, Horsfieldia, Knema genus, and their main theme of research.

Main theme of the review

References

Analysis of the alkyl and alkenyl phenol compounds from Knema austrosiamensis and Knema laurina as identified by gas
chromatography-methylthiomethylation mass spectrometry [7].

Three different species of Horsfieldia, namely Horsfieldia fulva Warb, Horsfieldia sucosa Warb, and Horsfieldia superba Warb,
were identified, and their chemical makeup was determined in Malaysia. Their gas chromatography-mass spectrometry and gas
chromatography-flame ionization detector characteristics were noted [8].

Based on grouping patterns on the dendrogram of pollen morphological features, phenetic kinship of the genera Knema, Horsfieldia,
and Myristica in Java [3].

The biology and conservation of the Myristica genus in Indonesia humans can utilize any plant species as food components, traditional
medicinal substances, or as producers of essential oils, which are used as raw materials in soap, cosmetics, and other industries. Fruit,

Gonzalez et al. [7]

Salleh et al. [8]

Arrijani [3]

Arrijani [5]

seeds, bark, leaves, and arillus (mace) are the sources of the essential oil [5].

Widely utilized in cuisine, wild nutmeg (Myristica fragrans and Myristica argentea) offers a novel source of antioxidants [9].

Myristica fruit extracts (Myristica beddomeii, M. fragrans, Myristica fatua, and Myristica malabarica) were used to quantify the

Calliste et al. [9]
Pandey et al. [6]

bioactive components and their in vitro antiproliferative activity using the liquid chromatography-mass spectroscopy technique [6].

Examining the body of research from 1978 to 2016 on the phytochemical composition and biological activity of the genus Knema

Salleh and Ahmad [10]

(Myristicaceae), as well as the isolation, structural diversity, bioactivity, and structural explanation of secondary metabolites [10].

in which the material was pertinent. Only cytotoxic, antioxidant,
antibacterial, anti-inflammatory, and antidiabetic properties are
included in this review.

MEDICINAL PROPERTIES

Native populations in tropical and subtropical
nations have utilized plants in the Myristicaceae family as
medicinal [5,6]. Table 2 lists the therapeutic applications of
the Myristicaceae family in indigenous peoples’ traditional
medicine in tropical and subtropical regions. Myristicaceae
plants are recognized to possess antibacterial, antioxidant, anti-
inflammatory, and anti-cancer effects in their seeds and fruits,
similar antioxidant and anti-cancer properties are also present
in the leaves of various Myristicaceae plants. For instance,
A-357, MCF-7, vero, and colon cancer cell lines are all subject
to mild cytotoxic activity from M. fragrans [11-13]. This
further demonstrates anti-inflammatory properties and a potent
inhibitory effect on the RAW264.7 cell line’s ability to produce
nitric oxide [ 14—16]. Specific Myristica fatua plant components
are considered to lower obesity and are used to treat diabetes
[17-19]. Myristicaceae plants are also used for oral care [20],
reducing skin allergies [21], cockroach control [22], and food
preservatives [23,24] . According to these applications, these
plants could have antibacterial-containing chemicals.

PHYTOCHEMISTRY

Regarding investigations into the components of
Myristicaceae’s secondary metabolites, polyketides 1-72,
lignans 73-172, terpenoids 173-206, flavonoids 206-270,
chalcones, quinones, and alkaloids 271-292 were isolated.

Polyketides

Apolyketide, known as beta-polyketone, is a secondary
metabolite molecule with alternating carbonyl and methylene
groups. Table 3 and Figure 1 present the 72 compound isolated
cyclic polyketides that were reported from the Myristicaceae
family, within Myristica genus 1-16, 18, 19, 21, 22-24, 4246,
51, and 60-63 compounds contained in the seeds of Myristica

dactyloide from Sri Lanka [25], the fruits of Myristica maingayi
[26] and Myristica gigantea [27] from Malaysia, the stem bark
and seeds of Myristica malabarica from India [28], the leaves
and fruits of Myristica crassa from Malaysia [29], the bark
of maxima maxima from Malaysia [30], the barks and seeds
of Myristica cinnamomea from Malaysia [31], the seeds of
Mpyristica beddomei from India [32], the leaves and barks of M.
fatua from India and Indonesia [17,33], the leaves of Myristica
philippensis from the Philippines [34], and all parts of M.
fragrans from China, Korea, Africa, India, Indonesia, Malaysia,
Korea, and Japan [16,35].

The Horsfiedia genus compounds 17, 20, 21, 25-27,
30-33, 40, 41, 47-50, 52, 53, 5659, and 64—70, contained in all
parts of Horsfieldia macrobotrys from Indonesia [36], the leaves
Horsfieldia spicata from Indonesia [37], the leaves and twigs
Horsfieldia kingie from Thailand and China [38,39], all parts
of Horsfieldia irya from Thailand [40,41], the barks Horsfieldia
superba from Malaysia [42], the barks Horsfieldia pandurifolia
from China [43], and all parts of Horsfieldia tetratepala from
China [44].

In the Knema genus 1, 24-27, 32-37, 43, 52, 53, 62,
69, and 70 compounds contained in leaves and stem bark Knema
glauca from Malaysia [45], the twigs Knema furfuracea from
China [46], the leaves and twigs Knema elegans from China
[47], the roots Knema globularia from Thailand [48], the stem
bark Knema hookeriana from Indonesia [49], and the leaves
Knema stellate from Philippines [34].

Lignans

Myristicaceae plants are rich in lignan and lignan-
derived chemicals. Lignans are a comprehensive class of
phenolic compounds defined by two C6—C3 units joined by a
bond between the 8 and 8" or B - B positions. The Myristcaceae
family has 99 different types of lignan chemicals.(Table 4 and
Fig. 2). The Horsfieldia genus contains the compounds 73-76,
108,109, 126-129, and 167-169 found in the seeds of Horsfieldia
iryaghedhi from Sri Lanka [40,50], the leaves and twigs of
Horsfieldia glabra from China [50,51], the leaves and twigs of H.



040 Megawati et al. / Journal of Applied Pharmaceutical Science 14 (05); 2024: 038-058

Table 2. Medicinal uses and some origins of the Myristicaceae family.

Species Part Medicinal use Country or region
Mpyristica fragrans Whole Cytotoxic [11-13], Anti-inflammatory [14-16], China, Korea, Africa, India, Indonesia,
Antibacterial [20-22, 52] , Antioxidant [23,53] Malaysia, Korea, and Japan
Mpyristica maxima Stem bark Cytotoxic, Antioxidant [30] Malaysia
Myristica argentea Seed, Stem bark  Antioxidant [9], Antibacterial [54] Papua and India
Mpyristica maingayi Fruits Cytotoxic [26] Malaysia
Myristica gigantea Fruits Cytotoxic [27] Malaysia
Mpyristica malabarica Stem bark Cytotoxic [55], Antibacterial [28], Antioxidant [56] India
Seed
Mpyristica cinnamomea Seed Cytotoxic, Antibacterial, Anti-inflammatory [57], Malaysia and Colombia
Antidiabetic [58]
Myristica fatua Houtt Leaves Cytotoxic [33,59-61], Antidiabetic [17,18], India and Indonesia
Antibacterial [23,52,62], Antioxidant [23,52,62]
Stem bark
Mpyristica iners Stem bark Antioxidant [63] Indonesia
Mpyristica monodora Seed Antibacterial, Antioxidant [24] Africa
Mpyristica andamanica Leaves Anti-inflammatory [64] India
Knema globularia Roots Cytotoxic [48,65,66] Thailand
Stem bark
Knema pachycarpa Fruits Cytotoxic [67,68] Vietnam
Knema furfuracea Twigs Cytotoxic [69], Anti-inflammatory [46], China, Indonesia and Thailand
Stem bark Antioxidant [70]
Leaves
Knema laurina Stem bark Antioxidant [70] Indonesia and Europa
Knema attenuate Stem bark Antibacterial [71] India
Antioxidant [72]
leaves
Knema elegans Leaves twigs Cytotoxic [73] China

Antidiabetic, Antioxidant [74]

Stem bark Myanmar Vienam
Knema glauca Leaves Antidiabetic [45,75] Malaysia

Stem bark Antibacterial [45]
Knema kunstleri Stem bark Anti-inflammatory [76] Philipines
Horsfieldia glabra Whole Cytotoxic [51,77] China
Horsfieldia pandurifolia  Stem bark Cytotoxic [43] China
Horsfieldia tetratepala Whole Cytotoxic [44,78,79] China
Horsfieldia superba Stem bark Cytotoxic [8,42] Malaysia
Horsfieldia irya Whole Cytotoxic [40], Antioxidant [70] Thailand
Horsfieldia kingii Leaves Anti-inflammatory [38] Thailand

Twigs
Horsfieldia amygdalina Fruits Anti-inflammatory [80] Japan
Horsfieldia macrobotrys ~ Whole Antidiabetic, Antioxidant [81] Indonesia
Horsfieldia moetleyi Fruits Antidiabetic, Antioxidant [82] Thailand
Horsfieldia helwigii Whole Antibacterial [83] Indonesia
Horsfieldia spicata Leaves Antibacterial [84] Indonesia

Antioxidant [70,84]

kingii from Malaysia [38], and the twigs of H. tetratepala from
China [85]. The compounds of Myristica genus 77-88, 90-107,
110, 111, 132-147, and 151-166 contained in the leaves and
barks M. fatua from Indonesia [59), all parts of M. fragrans from
China, Korea, Africa, India, Indonesia, Malaysia, Korea, and
Japan [13,15,19,20,86-88], the barks M. argentea from Indonesia

[9,54], the stem barks Myristica dactyloides from Srilanka
[89,90], the seeds Myristica otoba from Malaysia [91], and the
seeds Myristica schefferi from Indonesia [92]. The compounds
of Knema genus 75, 76, 89, 92-94, 108, 112-125, 130-131,
148-150, and 170—172 are contained in roots K. globularia from
Thailand [48,65,66], the fruits Knema pachycarpa from Vietnam
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Table 3. Polyketides isolated from Myristicaceae.

Name of polyketides

Species

Malabaricones A 1

Malabaricones B 2

Malabaricones C 3

Malabaricones D 4
Malabaricones E 5
Promalabaricones B 6
Prepromalabaricone B 7
Promalabaricones C 8
Giganteone A 9
Giganteone B 10
Giganteone C 11
Giganteone D 12
Giganteone E 13
Maingayones A 14

Maingayones B 15
Maingayones C 16
Maingayones D 17
Maingayat Acid B 18
Maingayi Acid C 19
Myristicyclins A 20
Myristicyclins B 21
Cinnamomeone A 22
Trimyristin 23
Partensein 24

Virolanol B 25
Virolanol C 26
Virolane 27
Kneglobularic A Acid 28
Kneglobularic B Acid 29
Horsfielenide C 30
Horsfielenide D 31
Horsfielenide E 32
Horsfielenidine A 33
Khookerianone A 34
Khookerianone B 35
Khookerianone C 36
Khookerianic acid A 37
Khookerianic acid B 38
Khookerianic acid C 39
Horsfieldones A 40
Horsfieldones B 41

Myristica dactyloide [25], M. maingayi [26], M. gigantean [27], M. malabarica
[28], M. crassa [29], K. glauca [45], M. maxima [30], M. cinnamomea [31]
Myristica fatua [17], M. beddomei [32]

Mpyristica dactyloide [25], M. maingayi [26], M. gigantea [27], M. malabarica
[28], M. crassa [29], M. philippensis [93], M. maxima [30], M. cinnamomea
[31], M. fatua [17,33], M. beddomei [32]

Mpyristica fatua [17,33], M. philippensis [93], M. maxima [30], M. dactyloide
[25], M. maingayi [26,27], M. gigantea [31], M. cinnamomea [94], M.
malabarica [28], M. beddomei [32], M. fragrans [16], M. crassa [29],

Mpyristica dactyloide [25], M. malabarica [28], M. beddomei [32]
Myristica cinnamomea [31]

Mpyristica maingayi [26], M. crassa [29], M. beddomei [32],
Myristica gigantea [27)]

Mpyristica maingayi [26], M. crassa [29]

Mpyristica gigantean [26], M. crassa [29], M. maxima [30]
Mpyristica gigantea [27]

Mpyristica crassa [29], M. maxima [30]

Mpyristica cinnamomea [58)

Myristica maxima [30]

Mpyristica maingayi [26], M. gigantea [27], M. maxima [30], M. cinnamomea
[31]

Mpyristica crassa [29], M. maxima [30], M. cinnamomea
Mpyristica crassa [29]

Horsfieldia macrobotry [81]

Mpyristica maingayi [27], M. maxima [30], M. cinnamomea [31]
Mpyristica cinnamomea [26)

Horsfieldia spicata [37],

Horsfieldia spicata [37],

Mpyristica cinnamomea [58],

Myristica beddomei [32],

Mpyristica beddomei [32],

Horsfieldia kingii [38]

Horsfieldia pandurifolia [43], Horsfieldia kingii [38], K. furfuracea [46]
Horsfieldia glabra [51], H. kingii [38], K. elegans [47]
Knema globularia [48]

Knema globularia [48]

Horsfieldia kingii [38,39]

Horsfieldia kingii [38,39]

Horsfieldia kingii [38,39]

Horsfieldia kingii [38]

Knema hookeriana [49]

Knema hookeriana [49]

Knema hookeriana [49]

Knema hookeriana [49]

Knema hookeriana [49]

Knema hookeriana [49]

Horsfieldia macrobotrys [81], H. kingii [95]
Horsfieldia kingii [95]

Continued
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Name of polyketides

Species

1-(2,6-dihydroxyphenyl)9-(4-hydroxy-3-methoxyphenyl)nonan-1-on 42
1-(2-methoxy-6- hydroxyphenyl)tetradecan-1-on 43
1-(2-methoxy-6-hydroxyphenyl)-9-(3',4"-methylenedioxyphenyl)-nonan-1-on 44
1- (2,6-dihydroxyphenyl) tetradecan-1-on 45
1-(2-methoxy-6-hydroxyphenyl)-9-(4'-hydroxyphenyl)-nonan-1-on 46
5,7-dihydroxy-2-n-nonylchromen-4-on 47
5,7-Dihydroxy-2-(6-phenylhexyl)-chromen-4-on 48
8-Hydroxy-2-n-nonyl-5,6,7,8-tetrahydrochromone 49
8-Hydroxy-2-(60-phenylhexyl)-5,6,7,8-tetrahydrochromone 50
2-dodecylcyclobutanon 51

5,6-dihydro-6-undecyl-2H-pyran-2-on 52
5,6-dihydro-6-tridecyl-2H-pyran-2-on 53
2-[(Z)-heptadec-8-enyl]-6-hydroxybenzoic acid 54
2-[(Z)-pentadec-8-enyl]-6-hydroxybenzoic acid 55

1-(2" -hydroxy-4' -methoxyphenyl)-3-(3”, 4"-methylenedioxyphenyl)-propan-
2-01 56

Methyl 3,4-dihydroxybenzoat 57

1-(2',4'-dihydroxy-3',5'-dimethylphenyl)-3-(2"-methoxy4",5"-
methylenedioxyphenyl)-propan 58

1-(2' 4’ -dihdyroxyphenyl)-3-(3"”,4"-methylenedioxyphenyl)-propan 59
1-3-tridecanoybenzoic acid 60
1-(2-hydroxy-6-methoxyphenyl)tetradecan-1-one 61
1-(2,6-dihydroxyphenyl) tetradecan-1- one 62
1-(2-hydroxy-6-methoxyphenyl)-9-(4- hydroxyphenyl)nonan-1-one 63

1-(2"-hydroxy-4’ -methoxyphenyl)- 3-(4"-hydroxy-3"-methoxyphenyl)-propan
64

4-(3-(4-hydroxy-3-methoxyphenyl)propyl)benzene-1,3-diol 65
1,3-di(4-hydroxyphenyl)-propan 66

1-(4-hydroxy-2- methoxyphenyl)-3-(4-hydroxy-3-methoxyphenyl)-propan 67
1,3-bis(4-methoxyphenyl)propane 68

Phlorodecanophenon 69

Phlorododecanophenon 70

1-(2' -hydroxy-4' -methoxyphenyl)-3-(3" ;4" -methylenedioxy phenyl)-propan-2-ol
Virolanol 71

1-(2" -hydroxy-4' - methoxyphenyl)-3-(4" -hydroxy-3" -methoxyphenyl) —
propan 72

Myristica dactyloides [25

[

Mpyristica dactyloides [96

Myristica dactyloides [96
[

[l S S |

Mpyristica dactyloides [96], K. glauca [45]
Myristica dactyloides [96)]
Horsfieldia iryaghedhi [40,41]
Horsfieldia iryaghedhi [41]
Horsfieldia iryaghedhi [41]
Horsfieldia iryaghedhi [41]
Mpyristica fragrans [35]
Horsfieldia superba [42]
Horsfieldia superba [42]
Knema stellate [34]

Knema stellate [34]

Horsfieldia pandurifolia [43], H. kingii [38]

Myristica fatua [18]
Horsfieldia tetratepala [44]

Horsfieldia tetratepala [44)

Myristica fatua [17]

Mpyristica fatua [17]

Myristica fatua [17]

Mpyristica fatua [17]

Horsfieldia tetratepala [ 78], K. elegans [47]

Horsfieldia kingii [39]
Horsfieldia kingii [39]
Horsfieldia kingii [39]
Horsfieldia kingii [39]
Horsfieldia iryaghedhi [40]
Horsfieldia iryaghedhi [40]
Knema furfuracea [46]

Knema furfuracea [46]

[67,68], the leaves and stem barks K. glauca from Malaysia [45],
the twigs K. furfuracea from Chinese [45,46], and the leaves and
twigs K. elegans from China [10,47,74].

Terpenoid

Interestingly, terpenoids  have  demonstrated
encouraging anticancer action, which may lead to more
options in cancer treatment [97]. Essential oils (monoterpenes)
comprise most terpenoid group constituents in Myristicaceae
plants. Horsfieldia, Knema, and Myristica are the genera from
which most of the around 33 essential oils (monoterpenes)
have been isolated.

The compounds include in the Myristica genus
173, 174, 177-194, 198, and 200 contained in M. fragrans,
Mpyristica monodora, M. schefferi, M. philippensis, M. maxima,

and M. monodora. The compound in the Knema genus 195,
198, and 206 contained K. globularia, K. furfuracea, and stem
bark Knema patentinervia from Malaysia. The compound in the
Horsfieldia genus 173, 17-177, 181-185, 188, 191, 192, 194,
196, 197, 199-205 contained in H. fulva, Horsfieldia hainensis,
H. superba, and H. fulva (Table 5 and Fig. 3).

Flavans, isoflavonoids, and flavones

Myristicaceae has about 63 different types of
flavonoids. The first flavan compound in Horsfieldia
amygdaline was identified as myristinin A 207 in 1992. It
was successfully discovered that isomeric compounds of
myristinin A were present in the seeds and barks of Myristica
cinnamomea (Myristinin B 213, C 214, D 215, E 216, and
F 217) (34), the fruits Horsfieldia motley [82] (Myristinin D



Megawati et al. / Journal of Applied Pharmaceutical Science 14 (05); 2024: 038-058

1ARLR2,R3=H
2BRI,R2=H,R3=0H
OH  3CR2,R3=OH,R1=H
OH 4 DR2+R3 = OCH20

14 AR1=R2=0H

HO 14 AR1=R2=OH HO

15 BR1=0OH, R2=H
16 CR1=H, R2= OH

HO

CC
OH

34 An=100m=0 Ro
gg 1(3: “jé’ m:33 30 C R1=OH, R3= OCH3 R4=OH
=6 m 31D R1=0Glu, R3R4=0CH20
OH 32E R1= OMe, R3= OCH3, R4=Glu

R HO 15BR1=OH,R2=H HO
2 16 C R1=H, R2= OH
OH
9 ARI R2, R3=0H
OH O 10 C R2, R3=0H OMe
11 DR4=0H
12 ERI,R2,R4=0H OH
0 OH R; -
25 B R1=-OH
26 C R1I=OMe

Figure 1. Polyketides isolated from Myristicaceae species.

Table 4. Lignans compounds isolated from Myristicaceae.

Name of lignans Species

Fargesin 73 Horsfieldia iryaghedhi [50]
Horsfieldin 74 Horsfieldia iryaghedhi [50,98]
Sesamin 75

Asarinin 76
Macelignan 77
Myristargenol A 78
Myristargenol B 79
Fagransol-A 80
Fragransol-B 81
Fragransin D, 82
Fragransin D, 83
Fragransin D, 84
Fragransin E, 85
Machilin D 86
Machilin F 87
Licarin A 88
Fragransin A2 89
Fragrasin C, 90
Licarin B 91
Nectandrin A 92
Nectandrin B 93

Knema glauca [45], H. irvaghedhi [40,50,98,99]
Mpyristica fragrans [20,86,87]

Mpyristica argentea [54], M. fragrans [87]
Mpyristica argentea [54]
Mpyristica fragrans [88]

Myristica fragrans [88]

[

[

[

[
Mpyristica fragrans [88]
Myristica fragrans [88]
Mpyristica fragrans [88]
Myristica fragrans [88]
Mpyristica fragrans [15,87]

Myristica fragrans [87]

Mpyristica fragrans [87]

Knema furfuracea [45]

Mpyristica fragrans [19]

17,87]

19], K. elegans [10]

Myristica fragrans
Mpyristica fragrans

[
[
[
[

Myristica fragrans [19,87], K. elegans [10]

Horsfieldia glabra [50), Horsfieldia iryaghedhi [40], K. glauca [45]

Continued
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Name of lignans

Species

Tetrahydrofuroguaiacin B 94

Saucernetindiol 95
Verrucosin 96
Galbacin 97
Argenteane 98
3'-methoxy licarin B 99
Myrisfrageal A 100
Myrisfrageal B 101
Myrifralignan A 102
Myrifralignan B 103
Mpyrifralignan C 104
Myrifralignan D 105
Mpyrifralignan E 106
Myrislignan 107
Virolane 108

(-)-Kobusin 109

Licarin C 110

Odoratisol A 111
Kneglobularone A 112

Knepachycarpic acid A 113
Knepachycarpic acid B 114

Knepachycarpanol A 115
Knepachycarpanol B 116
Knepachycarpanol C 117
Knepachycarpasinol 118

Knepachycarpanone A 119
Knepachycarpanone B 120

Knemavones A 121
Knemavones B 122
Kneglobularone B 123
Kneglobularolsa A 124
Kneglobularolsa B 125
(+)-Eudesmin 126
(+)-Phillygenin 127
(-)-Hinokinin 128
Matairesinol 129
Kenamavoid A 130
Kenamavoid B 131

6,7 - Dimethoxy - 2,3 - dimethyl - 1 o- (3',4"- dimethoxyphenyl)-tetralin 132
6,7-Methylenedioxy-2a,3B-dimethyl- 10a- (3',4'-dimethoxyphenyl)-tetralin 133
6, 7-Dimethox y-20,3p -dimethyl- 1 o-( 3',4’-dimethoxyphenyl)-tetralin 134

6, 7-Methylenedioxy- 20,3 -dimeth yl- 1( 3',4’-dimethox phenyl)-tetralin 135
6, 7-Dimethoxy- 20,3 -dimethyl- 18 ( 3',4’-methylenedioxyphenyl)-tetralin

136

7,8- Methylenedioxy-2a,3p —dimethyl- la-( 3',4’-dimethoxyphenyl)-

tetralin 137

Myristica fragrans [19], K. elegans [10]

Mpyristica fragrans [19]

Myristica fragrans [19],M. schefferi [92]

[

[
Myristica fragrans [19]

[

[

Mpyristica argentea [9)]
Myristica fragrans [14]
Myristica fragrans [14]
Mpyristica fragrans [14]
Myristica fragrans [14]
Mpyristica fragrans [14]

Mpyristica fragrans [14]
Myristica fragrans [14]

[

[

[

[

[

Myristica fragrans [14]

[

[

Myristica fragrans [14]
[

Horsfieldia glabra [51], H. kingii [38],

K. elegans [47]

Horsfieldia glabra [51], Horsfieldia tetratepala [44],

H. kingii

Myristica fragrans [13]
Mpyristica fragrans [13]
Knema globularia [48]

Knema pachycarpa [67]
Knema pachycarpa [67]
Knema pachycarpa [67]
Knema pachycarpa [67]

[

[

[
Knema pachycarpa [68]
Knema pachycarpa [68]
Knema pachycarpa [68]
Knema pachycarpa [68]
Knema elegans [47]
Knema elegans [47]
Knema globularia [65]
Knema globularia [65]
Knema globularia [65]
Horsfieldia kingii [38]
Horsfieldia kingii [38]
Horsfieldia kingii [38]
Horsfieldia kingii [38]
Knema elegans [74]
Knema elegans [74]
Mpyristica otoba [91]
Myristica otoba [91]

[

Mpyristica otoba [91]

Myristica otoba [91]
[

Mpyristica otoba [91]

Mpyristica otoba [91]

Continued
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Name of lignans

Species

2,3-Dimethyl-1,4-bis-(3,4-dimethoxyphenyl)-butane 138
Meso-dihydroguaiaretic acid 139
Austrobailignan-7 140

Erythro-2-(4"-allyl-2",6"-dimethoxyphenoxy)-1-(3',4’,5"-trimethoxyphenyl)
propan- 1,3-diol 141

Threo-1-(4"-hydroxy-3'-methoxyphenyl)-1-methoxy-2-(2"-methoxy-4"-(1""-
(E)-propenyl)phenoxy)-propan 142

Erythrol-(4-hydroxy-3-methoxyphenyl)-4-(3,4-methylenedioxyphenyl)2,3-
dimethyl-butane 143

(8S,8'R)-dimethyl-(7S,7'R)-bis(3,4-methylenedioxyphenyl)tetrahydrofuran 144

(8S,8'S)dimethyl-(7S,7'S)-bis(4-hydroxy-3-methoxyphenyl) tetrahydrofuran
145

(8S,8'S)-bis(3,4-methylenedioxy)-8,8'-neolignan 146

(8S,8'R)dimethyl-(7S,7'R)-bis(4-hydroxy-3-methoxyphenyl) tetrahydrofuran
147

7-Megastigmene-3, 6, 9-triol(5) 148

Sulfuterin 149

(+)-trans -1,2-dihydrodehydroguaiaretic acid 150
3,3'-dimethoxy-1,1'-biphenyl-4,4’ —diol 151

Erythro-austrobailignan-6 152

((7S)-80 -(benzo[30 ,40 ]dioxol-10 -yl)-7-hydroxypropyl)benzene-2,4-diol 153

((8R,8'S)-7-(4-hydroxy-3- methoxyphenyl)-8’ -methylbutan-8-yl)-3’
-methoxybenzene-4',5' —diol 154

Erythro-(7S,8R)-7-(4-hydroxy-3-methoxypheny1)-8-[2'-methoxy-4'-(E)-
propenyl)phenoxy]propan-7-ol 155

(+)-Erythro-(7S,8R)-A%-7-acetoxy-3,4,3",5'-tetramethoxy-8-O-4'-neolignan 156
Isodihydrocainatidin 157
(7S,8R)-2-(4-allyl2,6-dimethoxy-henoxy)-1-(3,4,5-trimethoxyphenyl) 158

(7R,8S)-2-(4-propenyl-2-methoxyphenoxy)-1-(3,4,5-trimethoxyphenyl)-
propan-1-ol 159

(7S,8R)-2-(4-allyl-2,6-dimethoxy
phenoxy)-1-(4- hydroxy-3,5-dimethoxy
phenyl)-propan-1-ol 160
Benzenemethanol 61

1,3-benzodioxate-5-methanol,a-[ 1-[2,6-dimethoxy-4-(2-propenyl)phenoxy]
ethyl]-acetat 162

(S)1-(3,4,5-trimethoxyphenyl)-2-(3- methoxy 5-(prop-1-yl)phenyl)-propan-1-ol
163

a-[1-[2,6-dimethoxy-4-(2-propen-1-yl)phenoxy]ethyl]-3,4-dimethoxy-1-acetate
164

(7S, 8R, 8'S, 7'S) 7,7'-bis(3-hydroxy-5-methoxyphenyl)-8,8'—dimethylbuthane
7,7'-diol 165

3"-hydroxydemethyldactyloidin 166
3" 4’ -de-O-methylenehinokinin 167
Pluviatilol 168

3" -desmethylarctigenin 169

1-(2- hydroxy 4 methoxyphenyl)-3-(4 — hydroxyl- 3- methoxyphenyl)propane
170

(+)-Pinoresinol 171

(+)-Epipinoresinol 172

Mpyristica otoba [91]

Mpyristica argentea [9,54], M. fragrans [87]
Myristica fragrans [88]

Mpyristica fragrans [88]

Myristica fragrans [88]
Myristica argentea [54]

Myristica dactyloides [90]
Mpyristica dactyloides [90]

Mpyristica dactyloides [89]
Myristica dactyloides [89]

Knema globularia [66]

Knema globularia [66], K. elegans [74]
Knema furfuracea [69]

Myristica argentea [9]

Myristica argentea [9], M. schefferi [92]
Mpyristica fragrans [16]

Myristica fragrans [16]

Myristica fragrans [16]

Mpyristica fragrans [16]
14]
15]
Mpyristica fragrans [15]

Mpyristica fragrans

Myristica fragrans

[
[
[
[
Myristica fragrans [15]

Mpyristica fragrans [13]
Mpyristica fragrans [13]

Myristica fragrans [13]
Myristica fragrans [13]
Myristica fatua [59]

Myristica fatua [59)]
Horsfieldia kingii [38]
Horsfieldia iryaghedhi [40]
Horsfieldia kingii [38]
Knema globularia [65]

Knema furfuracea [46)]

Knema furfuracea [46]
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MeO

109 RI1+R2=0CH20
126 RI,R2=0OMe

76 R1+R2=O0CH20
168 R1 =OMe, R2 = OH

74 R1=H,R2=Me
73 R1,R2=Me

169 R1, R2= OH, R3, R4 =OMe

128 R1 +R2, R3+R4 =0-CH2-O

129 R1, R4 = OMe, R2,R3 =OH

167 R1 +R2 = O-CH2-O, R3,R4 = OH

OMe

R

OMe

Rs3
R4

88 RIl=CH=CH-CH3,R2= OH, R3= OMe

91 RI1=CH=CH-CH3,R2+R3=0CH20

110 R1= CH=CH-CH3,R2, R3, R4 = OMe

99 RI1=CH=CH-CH3,R2+R3=O0OCH20, R4= OMe
100 R1+R2= CHO, R2+R3= OCH20

101 R1+R2= CHO, R2+R3= OCH20, R4= OMe

Ry

OMe

Reg

102 R1+R2=OCH20, R4= OH, R5= OMe, R6= CH3
103 R1, R2, R5= OMe, R4= OAc, R6= CHO

104 R1, R3= OMe, R2, R4= OH, R6=CH3

105 R1, R3, R5= OMe, R2, R4= OH, R6=C=C

106 R1, R3, R5= OMe, R2, R4= OH, R6=HO

Figure 2. Lignans compounds isolated from Myristicaceae species.

215, E 216, and G 228), and Myristinin I 229 from all parts
of H. iryaghedhi [40]. The stem bark methanol extract of K.
globularia contained the derivative of Kaempferol 235 [66]
(Table 6 and Fig. 4).

Chalcone, quinone, and alkaloids

The Myristicaceae family contains nine compounds
in the chalcone group 271-280, and 290. These compounds
are primarily found in the Horfieldia genus and include the
trunk methanol extract of H. pandurifolia [43], the stem bark
methanol extract of H. superba [42], and the fruits methanol
extract of H. glabra [77]. The Quinone compounds are found
in the genus Horsfieldia, Horsfiequinone A-F, isolated from
the stem extract of H. fetratepala [79]. Compounds derived
from napthale 2-methyl-1, 4, 4a, 8a-tetrahydro-endo-1, 4-
methanonaphthalene-5,8-dione 281 have been isolated from
Mpyristica argantea seed extract [100]. The Malaysian native
tree species H. superba was not known to have alkaloids before.
Isolation from leaves including a new alkaloid, Horsfiline1 285,
6-methoxy-2-methyl-1, 2, 3, 4-tetrahydro-p-carboline 286, and
5-mehoxy-N,N-dimethyl-tryptamine 287 Table 7 and their
structures are displayed in Figure 5.

PHARMACOLOGY

Studying the effects of medications and other
substances on living things is the study of pharmacology, an

interesting area. All substances, natural or artificial, that affect a
biological system can be considered drugs. Considering all the
many ways medications may be utilized to alleviate ailments
and enhance people’s quality of life is impressive.

Cytotoxicity

Regarding compounds have been shown to have the
ability to inhibit MCF-7 cells. These include compounds from
the polyketide groups 1, 2, 3, and 6 that are found in various
Mpyristica genus; more recently, the compound Malabaricones
A 1 in the K. glauca species [45], the lignan group 116, 120
that is found in K. pachycarpa [68], and 165, 166 compounds
that are found in M. fatua [59]. The terpenoids group 196,
197 are contained in H. superba [42], and the flavones group,
Giffithane 240 is contained in K. globularia [65]. In addition to
MCEF-7 cells, tests were also carried out against HT-29 colon
cells 110, and 162 compounds, KB tumor cells test 1, 2, 3, 7, 9,
and 10 compounds, PC3 cells 1, 9, 196, and 197 compounds,
vero cells 112, 196, 197, and 199-204 compounds, NCI-H187
89, 112, 208, and 240 compounds, Hela cell 119, 120, and 229
compounds, and P388 cells 207, 215 compounds (Table 9).

Anti-inflammatory

Anti-inflammatory effects have been discovered in a
wide range of natural substances. In a bioassay, for instance, the
methanol extract of Myristica andamanicaleaves which contains
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Table 5. Terpenoids compounds isolated from Myristicaceae.

Name of terpenoid

Species

o-Pinen 173

Safrol 174
Copaene 175

Hexanedioic acid, bis(2-ethylhexyl)
ester 176

Octadecenoic acid 177

Myristisin 178

Elemisin 179
B-Ocimene 180
y-Terpinen 181

a-Terpinolen 182

p-Ment 2 en-1-0l 183
B-Pinen 184

a-Tujen 185

p-Menth 1-en-4-o0l 186
Campen 187
a-Terpinen 188

Limonen 189
p-Cimen 190
Linalool 191
B- Mircen 192

o-Fellandren 193
3-Caren 194

Sesquiterpene 195

(-)-5,6-dihydro-6-undecyl-2H-
pyran-2-one 196

(-)-5,6-dihydro-6-tridecyl-2H-pyran-
2-one 197

B-Sitosterol 198

a-Cadinol 199
6-Cadinene 200

Germacrene B 201
Germacrene D 202
Epi-a-muuroll 203
o-Humulene 204
Aromadendrene 205
(+)-Syringaresinol

(E)-2-hydroxy-6-(pentadec-8-en-1-
yl) benzoic acid 206

Myristica fragrans [11,22], H. fulva
[8], M. monodora [24]

Myristica fragrans [11,22,87]
Horsfieldia hainensis [101]
Horsfieldia hainensis [101]

Horsfieldia hainensis [101], M.
schefferi 98]

Myristica fragrans [11], M. schefferi
[98]

Mpyristica fragrans [11]
Myristica fragrans [11]

Mpyristica fragrans [11], H. superba
(8]

Mpyristica fragrans [11], H. superba
(8]

Mpyristica fragrans [11], H. fulva [8]
H. fulva [8]

, H. fulva [8]

Myristica fragrans [11],
Mpyristica fragrans [11

]
]
]
]
Mpyristica fragrans [11]
]

[

[

[
Myristica fragrans [11

[

[

Myristica fragrans [11], H. superba
[8]

Myristica fragrans [11]

Mpyristica fragrans [11]

Myristica fragrans [11],H. fulva [8]
Mpyristica fragrans [11],

(8]

Mpyristica fragrans [11]

H. superba

Myristica fragrans [11],
H. fulva [8]

Knema patentinervia [102]

Horsfieldia superba [42]

Horsfieldia superba [42]

Myristica philippensis [93], M.
maxima [30], K. globularia [48]

Horsfieldia superba, H. fulva [8]

Horsfieldia superba, H. fulva [8], M.
monodora [24]

Horsfieldia fulva 8]

Horsfieldia superba , H. fulva [8]
Horsfieldia fulva 8]

Horsfieldia superba [8)
Horsfieldia fulva 8]

Knema furfuracea [46]

Hscoji;/\/
e,
\_ OH
" 7? 173
iks 181 186
188
187

189 190

192 193

Figure 3. Terpenoids compound isolated from Myristicaceae species.

Table 6. Flavan, isoflavonoids, and flavone compounds isolated from
Myristicaceae family.

Name Species

Myristinin A 207 Horsfieldia amygdaline
[801, M. cinnamomea [57],
K. elegans [73], Knema
glauca [45]

Biochanin A 208 Mpyristica malabarica
[103], K. furfuracea [69],
K. globularia [65], M.
beddomei [32]

Prunetin 209 Myristica malabarica [103]

Luteolin 210 Knema globularia [66],
Horsfieldia pandurifolia
[43], K. elegans [47]

Taxifolin 211 Knema globularia [66]

Cathechin 212 Knema globularia [66],

Horsfieldia superba [42],

Horsfieldia kingii [38]
Myristinin B 213 Mpyristica cinnamomea [57]
Myristinin C 214

Myristinin D 215

Myristica cinnamomea [57]
Myristica cinnamomea

[57], K. elegans [73], K.
glauca [45], H. motley [82]

Myristinin E 216 Mpyristica cinnamomea
(34), H. motley [82]
Myristinin F 217 Mpyristica cinnamomea [57]

Epicathechin 218 Horsfieldia superba [42]

Iristectorigenin A 219 Horsfieldia pandurifolia
[43]

“hydroxyformononetin 220 Horsfieldia pandurifolia
[43]

Formononetin 221 Horsfieldia pandurifolia
[43]

Tectorigenin 222 Horsfieldia pandurifolia

[43], K. elegans [47]

Horsfieldia pandurifolia
[43], K. elegans [47]

Horsfieldia pandurifolia
[43]

Genistein 223

Liquiritigenin 224

Continued
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Name Species Name Species

Butin 225 Horsfieldia pandurifolia 3-hydroxy-2-(1-oxododecyl)-2- cyclohexen-  Horsfieldia iryaghedhi [40]
[43], K. elegans [74] 1-on 262

Fustin 226 Horsfieldia pandurifolia 1-(2,6-dihydroxyphenyl)- 1-decanon 263 Horsfieldia iryaghedhi [40]

(-)-Festidinol 227

Myristinin G 228

Myristinin I 229

2'hydroxybiochanin A 230
2'methoxyformononetin 231

Horsiryanone A 232

Horsiryanone B 233

Spiralisone D 234

Kaempferol 235
Kaempferol-3-O-B-D-rutinosde 236
Kaempferol-3-O-B-D-galactopyranoside 237
Kaempferol-3- O-B-D-glucopyranoside 238
Quercetin-3-O-B-D-glucopyranoside 239
Giffithane 240

Sakuranetin 241

Naringenin 242

Eriodictyol 243

7-methylliquiritigenin 244

Fisetinidol 245
7-hydroxy-3',4-methylenedioxyflavan 246

7,4'- dimethoxy-5-hydroxyisoflavon 247
(2R) 1-(2-hydroxy-4-methoxyphenyl)-3-(3,4-
methyl-enedioxyphenyl)-propan-2-ol 248
(2R) 1-(2-hydroxy-4-methoxyphenyl)-3-(3,4-
methyl-enedioxyphenyl)-propan-2-ol 249
4'7-dihydroxy-3'-methoxyflavan 250

3,4',7-trihydroxy-3'-methoxyflavan 251
4'-hydroxy-7-methoxyflavan 252
4'7-dihydroxyflavan 253

2,2"-epoxy-4'-methoxy-3,7-dihydroxy
isoflavan 254

7-hydroxyflavonone 255

3,7,4'- trihydroxyflavone 256

(2R,4R)'-4hydroxy-3",5"-methyl-6,7-
methylenedioxy-4-O-2'-cycloflavan 257
(2R, 4R)-4'-hydroxy-3'-methyl-6,7-
methylenedioxy-4-O-2'-cycloflavan 258
3,6-dihydroxy-2-(1-oxododecyl)-2-
cyclohexen-1-one 259
3,5-dihydroxy-2-(1-oxododecyl)-2-
cyclohexen-1-one 260

3-hydroxy-2-(1- oxodecyl)-2-cyclohexen-1-
on 261

[43]

Horsfieldia pandurifolia
[43]

Horsfieldia motley [82]
Horsfieldia iryaghedhi [40]
Knema globularia [65]
Knema globularia [65]
Horsfieldia iryaghedhi [40]
Horsfieldia iryaghedhi [40]
Horsfieldia iryaghedhi [40]
Knema globularia [66]
Knema globularia [66]
Knema globularia [66]
Knema globularia [66]
Knema globularia [66]
Knema globularia [65]
Knema elegans [74]
Knema elegans [74]
Knema elegans [74]
Knema elegans [74]
Knema furfuracea [46]

Knema laurina [7], H.
superba [42]

Mpyristica malabarica [103]
Myristica malabarica [103]

Myristica malabarica [103]

Knema glauca [45], H.
superba [42]

Horsfieldia superba [42]
Horsfieldia superba [42]
Horsfieldia superba [42)

Horsfieldia pandurifolia
[43]

Horsfieldia pandurifolia
[43]

Horsfieldia pandurifolia
[43], K. elegans [47]

Horsfieldia glabra [51]
Horsfieldia glabra [51], K.
elegans [47)

Horsfieldia iryaghedhi [40]

Horsfieldia iryaghedhi [40]

Horsfieldia iryaghedhi [40]

(2S)-3', 4', 7-trihydroxyflavan 264
(+)-7,4" - dihdroxy-4' -methoxyflavanol 265
(2S)-7,3" -dimethoxy-4’ hydroxyflavan 266

7,2" -dihydroxy-6,8-dimethyl-4’ 5
-methylenedioxyflavan 267

Knema furfuracea [46]
Knema furfuracea [46]
Knema furfuracea [46]

Knema elegans [74]

2' -hydroxy-7-methoxy-4",5'
-methylenedioxyflavan 268

Knema elegans [74]

7-hydroxy-3' ,4" -methylenedioxyflavan 269

5,7-dihydroxy-3-(5"-hydroxybenzo[d]
(7',9")-dioxol-1"-yl)-4H-chromen-4-on 270

Knema elegans [74]
Mpyristica beddomei [32]

R
HO o
Ry Ra HsCO OV
Ry O
Rs
219 R1, R4= OH, R2, R5= OMe
220 R= OH, R5= OMe OH O 242R-H
221 R5=OMe 243 R=OH
222 R1, R5=OH, R2= OMe
223R1,R5=OH OH
Ry
HO le} O HO
O R1 R3
R R
3 3 R 256 R1=H
Ry O 2 210 R2, R3=OH
224 R2=OH
225R1, R2=OH R,
226 R1,R2,R3=0H R4
HO O o O OH
OR;{
OH O 235R1=H
236 R1= Glu
Ry O 237 R1=Glu(6-1)Rha
238 R1=Gal
210 R1,R3, R5=OH = -
256 R, Re—OH 239 R1= Glu, R2= OH

Figure 4. Flavans, isoflavonoids, and flavone compounds isolated from
Myristicaceae family.

steroids, carbohydrate alkaloids, and amino acids was used to
test the anti-inflammatory properties of the plant’s extracts. Rat
wounds treated with this extract have been demonstrated to
heal effectively [64] (Table 8). Similarly, the anti-inflammatory
activity of M. fragrans performed using the chloroform extract
and isolated compounds 154, 155, and 156 from the seeds have
been tested on murine monocyte-macrophages [16]. Myristinin
207, 213-217 compounds obtained from the chloroform extract
of M. cinnamomea fruit have been found to selectively inhibit
the enzyme cyclooxygenase-2 [80]. Other compounds isolated
from various plant extracts, such as horsfielenide D 31 and
cathechin 212, have also shown anti-inflammatory activity [47].
Acetone extracts of K. furfuracea twigs and leaves 26, 245, and
265 compounds have also been found to be anti-inflammatory
active in various compounds. These organic substances
provide encouraging possibilities for the creation of novel anti-
inflammatory drugs [46] (Table 9).
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Antidiabetic activity

Recent research has revealed that K. glauca
dichloromethane extracts have antidiabetic qualities [75]
(Table 8). In more detail, 2, 3, 12, and 57 compounds from
the n-hexane and acetone fractions of M. cinnamomea stem

Table 7. Chalchone, quinone, and alkaloid compounds isolated from
Myristicaceae family.

049

bark, as well as 17 and 40 compounds from the methanol
extract of H. macrobotrys fruit, and compounds 130 and 131
from K. elegans twig and leaves extracts, and 215, 216, and
228 compounds from H. motleyi stem bark have all shown
an antidiabetic activity against a-amylase and a-glucosidase

Name Species

Name

Species

Horsfiequinone A 271

Horsfiequinone B 272

Horsfiequinone C 273

Horsfiequinone D 274

Horsfiequinone E 275

Horsfiequinone F 276

Combrequinone B 277
Rhusopolypheno 1 E 278
Isoliquiritigenin 279

Butein 280

Naphthalene, 1,2,3,5,6,8a-hexahydro-4,7-
dimethyl-1-(1-methylethyl) 281
2-methyl-1,4,4a,8a-tetrahydro-endo-1,4-
methanonaphthalene-5,8-dione 282

Horsfieldia tetratepala [33],
K. globularia [65]

Horsfieldia tetratepala [ 79
Horsfieldia tetratepala [79
Horsfieldia tetratepala [ 79
Horsfieldia tetratepala [ 79
Horsfieldia tetratepala [79

[ S e e W W}

Horsfieldia tetratepala [ 79
Horsfieldia pandurifolia [79]
Horsfieldia pandurifolia [79]
Horsfieldia pandurifolia [79]
Horsfieldia hainensis [101]

Mpyristica argentea [100]

1-(2,6-dihydroxypheny)-11-Phenylundecan-
l-on 283

1-(2,4,6-trihydroxypheny)-9-Phenylnonan-
1-on284

Horsfiline1285
6-methoxy-2-methyl-1,2,3,4-tetrahydro-f-
carboline 286
5-mehoxy-N,N-dimethyl-tryptamine 287

a-2"-hydroxy-4.,4'-dimethoxyhydrochalcone 288

2',3 4-trihydroxy-4'-
methoxydihydrochalcone 289

a-2'-dihydroxy-4,4"—
dimethoxydihydrochalcon 290

4,2' 4'-tetrahydroxydihydrochalcone 291

B-hydroxydihydrochalcone 292

Horsfieldia glabra [77]

Horsfieldia glabra [77]

Horsfieldia superba [104]

Horsfieldia superba [104]

Horsfieldia superba [104]
Mpyristica malabarica [103]

Horsfieldia superba [42)]

Horsfieldia pandurifolia [43]

Horsfieldia pandurifolia [43]

Mpyristica beddomei [32]

Ry Rs HO OH
OH
OH O OH N R
5 OH le} 279 R=H.
OH O R1 280 R=OH
278 R1=beta-OH, R2, R3=0OH
288 R2, R3=OMe
289 R3. R3-OH HO OH
o) R2 R3 R4 R5 RG
e} OMe
< Ri R7
o]
271 o
H
e N
| | ©
N o) — OMe
\ 287 272 B, R1+R2, R6+R7= OCH20, R3=OMe, R4, R5= OH
o— 273 C,R1+R2, R6+R7= OCH20, R3, R4= OH, R5= OMe
H3CO 285 N—CHjs 274 D, R1= OMe, R2, R3=0H, R4, R5=OMe, R6+R7=OCH20
275 E, R1,R3= OMe, R2, R4, R5=0OH, R6+R7=0CH20
H 276 F,R1, R7=OMe, R2, R3, R4, R6=OH
N _CHs 271 B, R1, R3,R7=OMe, R2, R4, R6=OH
N

Figure 5. Chalchone, quinone, and alkaloid compounds isolated from Myristicaceae family.
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Table 8. Biological activities extracts of Myristicaceae family.

Species

Biological activity

Desription

Mpyristica fatua

Myristica malabarica

Myristica fragrans

Mpyristica andamanica

Knema kunstleri

Knema glauca

Myristica monodora

Mpyristica iners

Knema attenuate

Horsfieldia helwigii

Horsfieldia spicata

Horsfieldia irya

Horsfieldia irya

Knema furfuracea

Knema laurina

Toxicity

Antioxidant

Antibacterial

Toxicity

Antioxidant

Toxicity

Antibacterial

Antioxidant

Anti-inflammatory

Antioxidant

Antidiabetic

Antibacterial

Antioxidant

Antioxidant

Antibacterial

Antibacterial

Antibacterial

Antioxidant

Antioxidant

Antioxidant

Antioxidant

Antioxidant

Hexane leaves extraction has anti-cancer effects on MCF-7 cells, with an IC 0f 2.19 ug/ml [60].

In cytotoxic tests, methanol extract and ethyl acetate fraction of leaves were used with brine shrimp larvae
(Artemia salina) with LC, values of 64.57 and 83.75 pg/ml [61].

Methanol extracts from the kernel, aryl, and bark with IC, values of 0.0355, 0.038, and 0.049 mg/ml [62]

A substance with antibacterial qualities found in seed extracts, chloroform, inhibits the development of .
aureus bacteria at concentrations of 5 mg/ml [62].

The acetone extract from the seeds demonstrated antibacterial and antifungal action against 4. niger (14.4 +
0.37 mm) and S. aureus (13.8 + 0.42 mm) [23].

When tested for anti-tumor activity (in vivo) at 50 and 100 mg/kg bw, fruit extracts assessed for methanol
showed no effects on hematological and renal function [55].

Myristica malabarica seed inhibition in the benzene fraction extract (35.21 + 0.09 pg/ml) and ethanol extract
(46.88 + 0.20 pg/ml) [56].

Significant cytotoxic action was demonstrated by the essential oil of leaf extract at 50-75 ul concentration
against MCF7 cells (42%—-52%) and A375 cells (30%—37%) [11].

A cytotoxic activity of 24.83 pg/ml was demonstrated by nutmeg essential oil against Vero cells [12].

Bacillus cereus (ATCC10876) and S. aureus (ATCC12600) can be inhibited by extracting methanol leaves and
fully mature fruits at the lowest MIC of 50 mg/ml [52].

The methanol leaf extract (EC50, pg/ml) for the FRAP technique is 25.3 £ 0.2, aryl (28.8 + 0.4), seed-kernel
(33.1 £0.2), and shell (9.7 £ 0.1), but the 2,2-diphenyl-1-picrylhydrazil (DPPH) approach has an EC50 over
150 pg/ml [52].

Acetone antioxidant extract from seeds using the DPPH method: 63.04% + 1.56% [23].
The antioxidant activity of nutmeg oil is 88.68% = 0.1% [53].

Along with a 1% methanol inflammatory test in rats, methanol extract of leaves containing steroids,
carbohydrate alkaloids, and amino acids was also tested and shown to be able to cure wounds in rats [64].

Fruit essential oil extract 50.7 pg/ml [76].

A substantial a-glucosidase inhibition (IC50 value of 4.09 pg/ml) was observed in the dichloromethane extract
of leaves [75].

The essential oil has antibacterial activity against S. aureus (13 mm zone) and E. coli (16 mm zone) at a 75 pg/
ml concentration [24].

The seeds' essential oil exhibited a 93.46% inhibition [24]

The resistivity of the methanol extract of stem components' ethyl acetate fraction was IC50 94.94 pg/ml [63].

The ethanolic stem bark extract contains C. albicans (10 mm) microbiological activity [71]

The antibacterial activities of chloroform and hexane aryl and seed extracts were demonstrated against S.
aureus (MIC 12563 + 55.08; 12541 + 55.1 (ug/ml) [72].

Methanolic extracts of bark, roots, and leaves exhibited bactericidal activity in the 8-22 mm range [83]

Stembark methanol extract included B. subtilis (13.33 +2.36 mm) and P. aeruginosa (15.33 + 4.50 mm), with a
MIC hexane fraction of less than 500 pg/ml [84].

Fruit ethanol extract exhibits radical inhibition at 50% immersion at 300—400 ppm concentrations [105].

Methanol extract has antioxidant capacity, as evidenced by the IC50 values of fruit (88.21% =+ 0.56%), bark
(89.78% + 0.84%), and leaves (85.34% + 0.38%) [70].

Ethyl acetate extract of stem bark of IC50 25.53 pg/ml [84].
Inhibition of methanol extract on fruit (71.41% + 1.58%), leaves (86.93% + 0.70%), and stem bark (88.94% +

0.10%) [70].
Fruit chloroform extract exhibits 15.03 + 0.24 pmoles/100g extract of antioxidant activity [72].

Antioxidant resistance measured at 91.91% + 0.69% in the stem bark methanol extract [70].

An antioxidant resistance of 85.98% + 1.40% was found in the stem bark methanol extract [70].

Continued
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Table 9. Biological activity of compounds isolated from Myristicacea family.

Structure Biological L.
number Compound activity Description
1 Malabaricones A Toxicity The stem bark methanol extract demonstrated an antioxidant resistance of 85.98% =+ 1.40%
[30].
The M. maingayi fruit extract ethyl acetate, KB cells test 153 uM [26].
Myristica beddomei fruit extract in MCF-7 cells (ethanol extract) 15.4 uM [32].
Antibacterial The anti-promastigote/parasitic activity of M. malabarica fruit extract (IC50 16.0 ng/ml)
has been shown in methanol extract [28].
2 Malabaricone B Toxicity The ethyl acetate extract of stem bark the leaves of M. fatua Houtt showed inhibition 0.71
pg/ml MCF7 cells test [33].
The fruit ethyl acetate M. maingayi extract, KB cells test at value IC, 9 uM [26].
The ethanol extract of fruit M. beddomei. MCF-7 cells 22.92 uM [32].
Antidiabetic Extraction stem bark isolate of M. fatua had activity a-glucosidase 63.70 + 0.546 pg/ml
[17].
Antibacterial Methanol extract of M. malabarica fruit has anti-promastigote/parasitic activity 22.0 pg/
ml [28].
3 Malabaricone C Toxicity The ethylacetate extract of the stembark of M. fatua Houtt showed inhibition 2.38 pg/ml
MCEF7 cells test [33].
Ethanol extract of fruit M. beddomei. MCF-7 cells 36.25 uM [32].
Ethyl acetate of fruit of M. maingayi extract, KB cells test at value 11 uM [26].
Antidiabetic Extraction stem bark isolate of M. fatua had activity a-glucosidase 43.61 + 0.620 uM [17].
Antioxidant Extraction stembark M. maxima of dichloromethane fraction potential antioxidant 5.28 +
0.05 pM [30].
Anti-inflamantory Methanol extract of M. fragrans seeds had RAW 264.7 macrophage cells test, (2.3 +0.4
nM) [16].
4 Malabaricone D Toxicity The ethanol extract of M. beddomei fruits had MCF-7 cells 20.58 uM [32].
Promalabaricone B Toxicity The ethanol extract of M. beddomei fruits MCF-7 cells 74,41 uM [32].
7 Prepromalabaricone B Toxicity Extraction ethyl acetate extract M. giganteones fruit significant cytotoxic invitro against
human nasopharynx KB cells IC 18.9 pg/ml [27].
9 Giganteones A Toxicity Extaction ethyl acetate of M. giganteones fruits had significant cytotoxic invitro against
human nasopharynx KB cells IC, 11.4 pg/ml [27].
Extraction M. maxima stembark of dichloromethane had PC3 cell, IC,;17.5 + 1.7 uM [30].
Antioxidant Extraction stembark M. maxima dichloromethane, potential antioxidant 3.17 + 0.07 uM
[30].
10 Giganteones B Toxicity Extaction ethyl acetate extract of M. giganteones fruits had significant cytotoxic invitro
against human nasopharynx KB cells IC, 1.8 pg/ml [27].
12 Giganteone D Antidiabetic The crude acetone and hexane extracts M. giganteones of the stem barks inhibited the
glucosidase has 5.05 uM [58].
13 Giganteone E Antioxidant Inhibition DPPH from extraction dichloromethane M. maxima barks with IC, 2.92 +0.10
UM [30].
14 Maingayone A Antioxidant Inhibition DPPH from extraction dichloromethane M. maxima barks with IC, 2.90 + 0.01
uM [30].
15 Maingayones B Antioxidant Inhibition DPPH from extraction dichloromethane M. maxima barks with IC, 6.08 +0.20
uM [30].
17 Maingayone D Antidiabetic The methanol extract H. macrobotrys fruits effective antidiabetic by inhibiting
a-glucosidase 5.65 uM [81].
Antioxidant The methanol extract of H. macrobotrys fruits effect by scavenging free radicals (DPPH)
1C,,0.43 uM [81].
26 Virolanol C Anti- The acetone extract of twigs and leaves of K. furfuracea are active inhibition 15.14 uM
inflammatory [46].
31 Horsfielenide D Anti- Extraction twigs and leaves H. kingii of acetone show could inhibit iNOS expression in
inflammatory LPS-induced RAW264.7 cells 4.76 £ 0.31 uM [38].

Continued
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Structure Compound Blo‘lo‘glcal Description
number activity
40 Horsfieldones A Antidiabetic The methanol extract of H. macrobotrys fruits effective antidiabetic by inhibiting
a-glucosidase 22.61 pM [81].
Antioxidant The methanol extract of fruit H. macrobotrys effect by scavenging free radicals (DPPH)
IC,, 1.60 uM [81].
57 Methyl 3,4-dihydroxybenzoate Antioxidant The methanolic extract of the M. fatua stembark assayed in vitro by DPPH IC,;7.96 ug/ml
[18].
Antidiabetic Extraction stem bark isolate of M. fatua had activity a-glucosidase 7.68 pug/ml [18].
77 Macelignan Antibacterial Methanol extract of M. fragrans seeds hads inhibitory activity against S. mutans with MIC
3.9 pg/ml and MBC 7.8 pg/ml [20].
Antioxidant Isolation from petroleum extract of M. argantea nutmeg had IC50 which was lower around
46 uM [9].
86 Machilin D Anti-inflamantory ~ Extraction M. fragrans using the super-critical CO, had inhibition 18.5 + 0.5 uM [15].
Toxicity The methanol extract of leaves K. furfuracea showed no activity against MCF7, KB, CI-
H187 cells [69].
89 Fragransin A2 Toxicity The methanol extract of leaves K. furfuracea showed no activity against MCF7, KB, Cl-
H187 cells, while IC50 16.26 on KB cells, inactive on MCF-7 and NCL-H187 cells [69].
91 Licarin B Anti-inflamantory  The chloroform extract of M. fragrans seeds had an inhibition value of 53.6 uM in the
RAW 264.7 murine monocyte-macrophage cell assay [14].
92 Nectandrin A Anti- diabetic Ethanol extract of seeds M. fragrans can activate the AMPK enzyme as a treatment therapy
for obesity and type-2 diabetes for concentration of 5 uM [19].
93 Nectandrin B Anti- diabetic Ethanol extract of seeds M. fragrans can activate the AMPK enzyme as a treatment therapy
for obesity and type-2 diabetes, for concentration of 5 uM [19].
94 Tetrahydrofuroguaiacin B Anti- diabetic Ethanol extract of seeds M. fragrans can activate the AMPK enzyme as a treatment therapy
for obesity and type-2 diabetes. for concentration of 5 uM [19].
98 Argentanee Antioxidant Isolation from petroleum extract of M. argantea nutmeg IC, 70 uM [9].
99 3'-methoxy licarin B Anti-inflamantory ~ The chloroform extract of M. fragrans seeds had an inhibition value of 48.7 uM in the
RAW 264.7 murine monocyte-macrophage cell assay [14].
100 Myrisfrageal A Anti-inflamantory ~ The chloroform extract of M. fragrans seeds had an inhibition value of 76.0 uM, in the
RAW 264.7 murine monocyte-macrophage cell assay [14].
101 Myrisfrageal B Anti-inflamantory  The chloroform extract of M. fragrans seeds had an inhibition value of 45.0 uM, in the
RAW 264.7 murine monocyte-macrophage cell assay [14].
104 Myrifralignan C Anti-inflamantory ~ Extraction M. fragrans using the super-critical CO, had inhibition 47.2 + 1.1 uM [15].
105 Myrifralignan D Anti-inflamantory ~ Extraction M. fiagrans using the super-critical CO, had inhibition 49.0 = 1.0 uM) [15].
106 Myrifralignan E Anti-inflamantory ~ Extraction M. fragrans using the super-critical CO, had inhibition 32.8 £ 2.7 uM [15].
107 Myrislignan Anti-inflamantory ~ Extraction M. fiagrans using the super-critical CO, had inhibition 21.2 = 0.8 uM [15].
110 Licarin C Toxicity The methanol exctract of M. fragrans mace had inhibition HT-29 colon cells(EC 0.003
uM) [13].
112 Kneglobularone A Toxicity The compound isolated from methanol extract of root K. globularia, had inhibition
NCI-H187, KB and Vero cells 8.23 and 13.07 pg/ml [48].
116 Knepachycarpanol B Toxicity The n-hexane extract of fruit K. pachycarpa had Hela and MCF-7 inhibition 31.36 mM
[68].
118 Knepachycarpasinol Toxicity The n-hexane extract of fruit K. pachycarpa had Hela and MCF-7 inhibition 41.30 mM
[68].
119 Knepachycarpanone A Toxicity the methanol extract of K. pachycarpa had Hela cell inhibition IC,; 26.92 + 1.46 uM [67].
120 Knepachycarpanone B Toxicity The methanol extract of K. pachycarpa fruits had Hela cell inhibition IC, 30.20 + 1.97 uM
[67].
130 Kenamavoid A Antidiabetic The twigs and leaves of K. elegans extracts have Antidiabetic 13 + 0.87uM) [74].
131 Kenamavoid B Antioxidant The acetone extract of twigs and leaves K. elegans has an antioxidant activity of 18.15 +
0.74 pg/ml [74].
Antidiabetic The twig and leaves extracts K. elegans have antidiabetic (14.54 = 0.91uM) [74].

Continued
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Structure

Biological

number Compound activity Description
139 Meso-dihydroguaiaretic acid Antibacterial Ethanol extraction of stem bark and seeds M. argantea had strong inhibitory activity
against S. mutans MIC 25 ppm [54].
152 Erythro-austrobailignan-6 Antioxidant Isolation from petroleum extract of M. argantea nutmeg had inhibition IC, 103 uM [9].
154 (8R,8'S)-7-(4-hydroxy-3- Anti-inflamantory  The methanol extract of seeds M. fragrans had inhibtion RAW 264.7 macrophage cells
methoxyphenyl)-8' -methylbutan- test, 32.5+2.2 uM [16].
8-yl)-3' - methoxybenzene-4',5
—diol
155 erythro-(7S,8R)-7-(4-hydroxy-3-  Anti-inflamantory ~The methanol extract of seeds M. fragrans had ihibition RAW 264.7 macrophage cells test
methoxypheny1)-8-[2'-methoxy- 25.0+3.1 uM [16].
4'-(E) -propenyl)phenoxy]
propan-7-ol
156 (+)-erythro-(7S,8R)-A8'-7- Anti-inflamantory Methanol extract of seeds M. fragrans had inhibition RAW 264.7 macrophage cells test,
acetoxy-3, 4,3',5'-tetramethoxy- (24,5 uM) [16].
8-0-4'-neolignan
158 (7S,8R)-2-(4-allyl2, Anti-inflamantory ~ Extraction M. fragrans using the super-critical CO2 had inhibition 48.3 + 1.4 uM [15].
6-dimethoxy-henoxy)-1-(3,4,5-
trimethoxyphenyl)
159 (7R,8S)-2-(4-propenyl-2- Anti-inflamantory ~ Extraction M. fragrans using the super-critical CO, had inhibition 48.0 + 1.2 uM [15].
methoxyphenoxy)-1-(3,4,5-
trimethoxyphenyl)-propan-1-ol
160 (7S,8R)-2-(4-allyl-2,6- Anti-inflamantory ~ Extraction M. fiagrans using the super-critical CO, had inhibition 49.8 = 1.9 uM [15].
dimethoxyphenoxy)-1-(4-
hydroxy-3,5-dimethoxyphenyl)-
propan-1-ol
161 Benzenemethanol Toxicity The methanol extract of M. fragrans mace had inhibition HT-29 colon cells EC 3.07 uM
[13].
162 1,3-benzodioxole-5-methanol, Toxicity The methanol extract of M. fragrans mace had inhibition HT-29 colon cells EC 0.0024 uM
o -[1-[2,6-dimethoxy-4-(2- [13].
propenyl)phenoxy]ethyl]-acetat
165 (7S, 8R, 8'S, 7'S) 7,7"-bis(3- Toxicity The semipolar (ethylacetate) extract of M. fatua Houtt leaves showed inhibition 26.19 uM
hydroxy-5-methoxyphenyl)-8,8'- MCF7 cells test [59].
dimethylbuthane7,7’-diol
166 3"-hydroxydemethyldactyloidin ~ Toxicity The ethylacetate extract of M. fatua Houtt leaves showed inhibition 8.33 uM MCF7 cells
test [59].
173 a-Pinene Antibacterial Methanol extract of seeds M. fragrans against female B. germanica colonies has potential
as an insecticide or as lead for pest control. Strong insecticidal activity was also observed
with inhibition 0.60 mg/cm? [22].
174 Safrole Antibacterial Methanol extract of seeds M. fragrans against female B. germanica colonies has potential
as an insecticide or as lead for pest control. Strong insecticidal activity was also observed
with inhibition 0.55 mg/cm? [22].
178 Myristisin Antibacterial The ethanol of nutmeg M. fragrans had an anthelmintic effect in Anisakis L3 simplex
0.5-0.7 mg/ml [21].
196 (-)-5,6-dihydro-6-undecyl-2H- Toxicity In vitro assay of compound demonstrated moderate cytotoxic activities, isolated from
pyran-2-one methanol extract of stem bark H. superba has IC, PC-3 cells (12.2 = 0,9), HCT-116 cells
(18.8 +2.8) and MCF-7 cells (15.0 + 0.5) uM [42].
197 (-)-5,6-dihydro-6-tridecyl-2H- Toxicity In vitro assay of compound demonstrated moderate cytotoxic activities, isolated from
pyran-2-one methanol extract of stem bark H. superba has IC, PC-3 cells (15.3 + 1.6), HCT-116 cells
(13.4 £0.1) and MCEF-7 cells (20.5 £ 2.1) uM [42].
207 Myristinin A Anti-inflamantory  Isolated from the fruit of H. amygdalin had inhibition for PLA2 IC, 6.7 uM [80].

Anti-
inflammatory

Toxicity

Toxicity

Antifungal
activity

Extraction fruits M. cinnamomea of chloroform Immortalized COX-1 and COX-2 mouse
lung fibroblast cells less than IC, 10 and 16.9 pug/ml [57].

Extraction fruits M. cinnamomea of chloroform had cytotoxicity to Vero cells IC, 17.7 pg/
ml [57].

The methanol extract of leaves K. elegans had P388 9 uM [73].

Extraction fruits M. cinnamomea of chloroform, tested for their antifungal activity against
a clinical isolate of Candida albicans IC, 8.8 pg/ml [S7].

Continued
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212 Cathechin Anti- Extraction acetone twigs and leaves of H. kingii had could inhibit iNOS expression in LPS-
inflammatory induced RAW264.7 cells 8.86 = 0.35 uM [38].
213 Myristinin B Toxicity Extraction fruits M. cinnamomea of chloroform, cytotoxicity to Vero cells 16.4 pg/ml [57].
Antifungal Extraction fruits M. cinnamomea of chloroform, tested for their antifungal activity against
activity a clinical isolate of Candida albicans IC 6.0 pg/ml [57].
Anti- Extraction fruits M. cinnamomea of chloroform Immortalized COX-1 and COX-2 mouse
inflammatory lung fibroblast cells less than IC, 10 and 2.1 pg/ml [S7].
214 Myristinin C Toxicity Extraction fruits M. cinnamomea of chloroform had cytotoxicity to Vero cells 16.4 pg/ml
[57].
Antifungal Extraction fruits M. cinnamomea of chloroform tested for their antifungal activity against a
activity clinical isolate of Candida albicans IC 6.0 pg/ml [34].
Anti- Extraction fruits M. cinnamomea of chloroform Immortalized COX-1 and COX-2 mouse
inflammatory lung fibroblast cells less than IC, 10 and 2.1 pg/ml [57].
215 Myristinin D Toxicity the methanol extract of leaves K. elegans have P, activity (9 uM).
Extraction fruits M. cinnamomea of chloroform had cytotoxicity to Vero cells 13.6 pg/ml
[57].
Antioxidant The methanol stem bark extract of H. motleyi stem bark had antioxidant activity (DPPH
and ABTS) 47.1 uM and 23.7 uM [82]
Antidiabetic The methanol extract of H. motleyi stem bark had Rat intestinal a-glucosidase inhibitory
activity 53.8 uM [82].
Anti- Extraction fruits M. cinnamomea of chloroform had Immortalized COX-1 and COX-2
inflammatory mouse lung fibroblast cells less than IC, 10 and 4.5 ug/ml [57].
216 Myristinin E Antidiabetic The methanol extract of H. motleyi stem bark had Rat intestinal a-glucosidase inhibitory
activity 67.0 uM [82].
Antioxidant The methanol stem bark extract of H. motleyi had antioxidant activity was on DPPH and
ABTS radical 40.3 pM and 20.3 pM [82].
Toxicity Extraction fruits M. cinnamomea of chloroform had cytotoxicity to Vero cells 8.9 pg/ml
[57].
Antifungal Extraction fruits M. cinnamomea of chloroform had antifungal activity against a clinical
activity isolate of Candida albicans IC, 5.9 pg/ml [57].
Anti- Extraction fruits M. cinnamomea of chloroform had Immortalized COX-1 and COX-2
inflammatory mouse lung fibroblast cells less than IC, 10 and 1.4 pg/ml [57].
217 Myristinin F Toxicity Extraction fruits M. cinnamomea of chloroform had cytotoxicity to Vero cells 8.9 pug/ml
[57].
Antifungal Extraction fruits M. cinnamomea of chloroform had antifungal activity against a clinical
activity isolate of Candida albicans IC, 5.9 pg/ml [57].
Anti- Extraction fruits M. cinnamomea of chloroform had Immortalized COX-1 and COX-2
inflammatory mouse lung fibroblast cells less than IC, 10 and 1.4 ug/ml [57].
activity
228 Myristinin G Antidiabetic The methanol extract of H. motleyi stem bark had Rat intestinal a-glucosidase inhibitory
activity 107.0 uM [82].
Antioxidant The methanol stem bark of H. motleyi had antioxidant activity on DPPH and ABTS radical
279.9 uM and 54.3 uM [82].
229 Myristinin [ Toxicity The ethyl acetate extract of fruit H. iryva had cytotoxic effect on HeLa cells and HCT116
IC,, cells 4.53 £ 0.05 and 4.53 + 0.16 pg/ml [40].
230 Biochanin A Toxicity The methanol extract of leaves K. furfuracea had NCL-H187 cells IC, 19.09 inactive on
KB and MCEF-7 cells [69].
240 Giffithane Toxicity The compound from ethyl acetate extract of K. globularia had cytotoxic activity with
NCI-H187 and MCF-7 cells 3.08 and 6.68 mg/ml [65].
245 Fisetinidol Anti- The acetone extract of twigs and leaves K. furfuracea is active inhibition (15.14 uM) [46].
inflammatory
265 (+)-7,4'-dihdroxy-4'- Anti- The acetone extract of twigs and leaves K. furfuracea is active inhibition 13.79 uM [46].
methoxyflavanol inflammatory
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enzymes [17,18,58,81,82]. Furthermore, it has been discovered
that the dichloromethane extract of K. glauca leaves has potent
antidiabetic action against a-glucosidase inhibition, IC, 0f 4.09
pg/ml [75] (Table 9).

Antibacterial activity

The antibacterial, antifungal, and antiviral properties
of several Myristcacae families have been studied. Gram-
positive and Gram-negative bacteria were inhibited in the
extracts of M. fragrans, Myristica mondora, M. fatua, Knema
attenuate, K. glauca, Horsfieldia helwigii, and H. spicata.
The chloroform extracts [62] and acetone extracts [23] of
M. fatua seeds inhibited Staphylococcus aureus bacteria and
Aspergillus niger. MeOH extract leaves and full-ripe fruits
M. fragrans inhibit bacteria with the lowest MIC 50 mg/ml
against S. aureus and Bacillus cereus [52]. The essential oil of
M. mondora has antibacterial Escherichia coli and S. aureus
[24]. The ethanolic stem bark extract [71] and chloroform and
hexane aryl and seed extracts [72] of K. attenuate microbial
activity. Methanol extract of stems H. spicata had microbial
activity Bacillus subtilis and Pseudomonas aeruginosa [84]
in Table 8.

The antibacterial and antifungal qualities of several
substances identified from different sections of the M. fragrans,
M. argantea, and M. cinnamomea plants are encouraging.
Compounds 77 [20] and 257 [21] from M. fragrans were found
to be effective against Streptococcus mutans, while compound
139 from M. argantea displayed strong antibacterial activity
against the same target [54]. Myristinin compounds from M.
cinnamomea were shown to have antifungal activity. In addition,
malabaricone 1 and 2 from M. malabarica demonstrated anti-
promastigote/parasitic activity [28]. The results indicate that
these substances hold significance in creating novel drugs that
combat infections and fight fungal growth (Table 9).

Antioxidant activity

Several species within the Myristicaceae family have
been shown to be a source of antioxidants, such as M. fatua,
Mpyristica iners, M. malabarica, M. fragrans, M. monodora,
H. spicata, H. irya, K. furfuracea, and Knema laurina. These
species were tested using the radical scavenger inhibition DPPH
method [81,82] as shown in Table 8. In addition, investigations
of compounds 17, 40, 215, 216, and 228 were obtained from
methanol extracts of H. macrobotrys and H. motleyi, 131 (K.
elegans) [74], 3, 9, 13, 14, and 15 (M. maxima) [30], 139, and
152 (M. argentea) (9], and 57 (M. fatua) [18] demonstrated
antioxidant activity as shown in Table 9.

CONCLUSION

This article aims to review the existing knowledge
regarding the species of the Myristica, Knema, and Horsfieldia
genus (Myristicaceae), which is an important effort to document
various reports on the phytochemistry and pharmacology of
medicinal plants from this family. Although the multiple benefits
and traditional uses of Myristicaceae plants are known, only a
few plant species have been investigated for their restorative
and food preservative uses based on phytochemical and
pharmacological reports, despite more than 520 known species

of Myristicaceae. The data provided in this review will likely
form the basis of further scientific research regarding this plant
family. In addition, understanding the pharmacological studies in
this family may be useful for validating their claimed traditional
uses. The literature reviewed shows that different Myristica,
Knema, and Horsfieldia species are good natural sources
for various natural compounds with diverse and interesting
chemical structures. The main classes of compounds reported
in the literature include lignans and polyketides. A review of
the pharmacology of the genus shows that many lignans and
polyketides were isolated and exhibited strong, moderate to
weak anticancer properties. These two groups of compounds also
show a significant effect on antibacterial and anti-inflammatory
activity. Pharmacological and phytochemical investigations have
established that phytochemicals and crude extracts from various
parts of the Myristicaceae family have versatile biological
activities. However, modern drugs can be developed only after
an intensive investigation of their bioactivity, mechanism of
action, toxicity, and proper standardization and clinical trials.
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