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Plants belonging to the genus Arum are being used for nutritional and medicinal purposes for many centuries, despite their toxicity. Few
subspecies of this genus were widely investigated by modern research, mainly for potential therapeutic goals and drug discovery. Other
subspecies were never studied by current research despite the fact that some of them have known and well documented traditional
medicinal and other uses. In this review article, we will present the traditional uses of this plant genus and summarize the published results
of modern medicinal and other studies of these plants. Special attention will be drawn to effective, natural products that were isolated from
these plants. The toxicity of the plants will be discussed extensively.
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Introduction

The genus Arum (Araceae) is native to Asia, Europe, and
northern Africa. The number subspecies of this genus is not
definite: while some researchers consider 29 subspecies,* the
"U.S. National Plant Germplasm System" counts 44.2
However, the number of subspecies that have known
(reported) traditional uses and were reported in current
studies for biological/medicinal activities hardly exceeds
two dozens. Archeological evidence indicate uses of Arum
by humans since ancient times.?

Arum subspecies are well known for their thermogenesis.*
This is to say that alteration of light and dark in the
environment of the plant stimulates the primordia of the
male plant to produce salicylic acid that triggers
thermogenic reactions. For some subspecies like A. italicum
and A. maculatum, the temperature of the flower can be
higher by 15-25 °C than the surrounding air. This
phenomenon is one of two major pollination strategies that
aim to attract potential pollinators like insects. The other
strategy is releasing a very strong odor that attracts insects.
In most subspecies of Arum, this odor is foul (dung, A
palaestinum, A. dioscoridis, A. elongated and others) but in
some subspecies, it can be from not perceptible (A.
jacquemontii) to even pleasant (A. gratum).* In addition to
many volatile amines that will be presented in next sections,
many compound families are represented in these
pollination odors.*> Some important compounds are shown
in Figure 1.

Detailed study of the floral odor of A. italicum was
published earlier in 2004, where several methods of
isolation and trapping volatile compounds were used.® In
this study, very similar results were obtained comparing
with the previously cited publications (4,5), and only
stereochemical and structural isomerization can be noticed,
comparing with the compounds shown in Figure 1.

Eur. Chem. Bull., 2017, 6(2), 59-68

RN N .

1-Decene

W

1.1-Dimethyl-1,3-oc tadiene

/\(" COOMe

2-Methyl methylbutyrate

B-Citronellene

COOMe

COOMe
Methyl butyrate \rle(h\llsohun rate

COOMe

Oi\[elh\ 1 salicylate
: Limo nene: N

Ind ule Skatole "

0,
e = Ty
Benzyl alcohol trans-Geraniol

\

1-Heptanone

p-Cresol

. COoMe
Bicvelogermacrene

Eugenol

OH

Figure 1. Major compounds that compose the pollination odors of
Arum subspecies

Traditional uses of Arum subspecies

Most listed subspecies of Arum have no documented
traditional uses. Most of this group was not reported by
modern research studies as well. But scanning the literature
of Arum traditional uses reveals two significant findings:

a) The vast majority of documented traditional users are
aware of the toxicity of these plants and in

Most texts this property is mentioned and potential users
are explicitly warned. Modern research approved this as
shown in below (discussion).

b) It is notable that the most important traditional uses of
Arum are for nutritional purposes then by medicinal use as
an anticancer agent. This using field is also in agreement
with current research results.
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Table 1. Traditional uses of Arum subspecies
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Arum subspecies Country/Region Used parts Uses;Admistration (References)
A. balansanum Bulgaria Tubers Against haemorrhoids, direct contact”
A. conophalloides Iran Leaves Food, flavor, elimination of seasonal allergies®

Turkey Leaves Food (Srama)®

A. cyrenaicum Libya Corms Food, ornaments'?
A. detruncatum Bulgaria Tubers Against hemorrhoids, direct contact’

Turkey Leaf/Root Anti-diarrhea, kidney stones, stomachic; infution
(internal)/ Antidiabeteic; decoction (internal)*

A. dioscorides India Stems Boils rure; agueous extract, direct contact*?

Jordan Leaves Anticancer; decoction®3

Palestine NS* Cancer, prostate disorders®*

Palestine Leaves Anticancer: liver, stomach; decoction (detailed)®®

Turkey Leaves Food (Srama)®

Turkey Roots, flowers  Treatment of inflamed woinds; poultice, to cure
hemorrhoids; direct contact!®

A. elongatum Bulgaria Tubers Against hemorrhoids, direct contact’

Turkey Leaves Abdominalpain, antihypertensive, antidiabetic,
rheumatism; infusion, compress or drink?’

Turkey Tuber Haemorrhoids; tubers is crushed to powder and
consumed?®

A. italicum Irag Leaves Food*®

Italy Leaves Anti-warts; topical applical?>%

Italy Tubers, leaves  Food for pigs®.??

Italy Rhizomes To heal contusions; pieces are locally applied®

Italy NS Vesicatory, treatment of CNS disorders; NS?*

Italy Leaves, Rheumatic pains; leaves and rizhomes macerated in

rhizomes oil*®

Italy Tubers, leaves Against warts, rheumatic pains’

Slavic culture (Italy)  Leaves, tubers Food, unclear; NS?7

Spain Leaves, tubers Skin, muscles, skeleton; very detailed®

Spain Spathe Ludic; NS?°

Tunisia NS Vesicatory, treatment of CNS disorders; NS?*

Turkey Flowers/Tubers/ Hemorrhoids; decoction/Wonen diseases, cancer,

Tubers & fruits  eczema; decoction, decoction, consumed/ hemorrhoids;
consumed°

Turkey Tubers Treatment of hemorrhoid, expectorant; infusion3*

Turkey Leaves Food (soup); boiled*

Turkey Tubers/aerial Treat hemorrhoid; crushed, direct contact/

parts hepatitis, muscle pain; crushed, decoction®
Turkey Tubers Food; boiled/ Treat hemorrhoid, eczema; boiled*
A. hygrophilum Jordan Leaves Anticancer; decoction®?
A. maculatum Bulgaria Tubers Against haemorrhoids, direct contact’

Czech Republic Rhizomes Food; boiled®

Europe NS Antimalarial; NS%

Iraqg Leaves Treat intestinal worms, rheumatism; decoction®’

Italy NS NS;NS%®

Turkey NS Anti colitic, abortive; NS%

Turkey Corms Treat hemorrhoids; crushed and swallowed*°

Turkey Leaves Food; eaten fresh in salads*

Turkey Leaves Food (Srama); cooking stuffed leaves®

A. palaestinum Greco-Arab region Leaves Anticancer, urinary disorders; NS*

Greco-Arab region Leaves Anticancer (especially colon), internal bacterial
infections, poisoning, disturbances of the circulatory
system.; cooking*?

Islamic-Arab region NS Anticancer; NS, but modern results presented**

Jordan Leaves Anticancer; decoction®

Jordan Leaves Anticancer; cooked with oinion ans salt*®

Lebanon Leaves Rheumatism; decoction, maceration*®
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Middle-East NS
Middle-East NS
Palestine Leaves, flowers
Palestine NS
Palestine Leaves
Palestine Leaves

NS Turkey Roots/flowers

Anticancer; NS, links modern research*’
Anticancer; NS, links to modern homeopathy*
Internal bacterial infection, cancer, poisoning,
circulatory system; decoction (detailed)*
Anticancer; NS

Food; detailed procedure®

Anticancer: liver, colon, kidney, breast; decoction
(detailed)®®

Rheumatism; pounded/ treat oxyuris; NS°2

*NS, Not specified

In Table 1, we summarize the traditional uses of Arum,
arranged by regions/countries. Roots and fruits of the plants
are very toxic, so it's highly recommended to pay attention
to the plant parts used.

Modern research reports of Arum subspecies

Many Arum subspecies were studied so far, where the
most investigated are A. dioscorides, A. maculatum, and A.
palaestinum. It is interesting to see that unlike other plant
families that are used by humans for millenia, modern
research of Arum started just little more than three decades
ago, while other plant families are being studied for much
longer periods of time. Many medicinal and other biological
activities of Arum plants were reported. In Table 2 a
summary of these reports is presented.

Discussion

Arum subspecies are known and used by humans since
ancient times. But new subspecies are still identified once in
a while. Arum megobrebi was identified and classified as
wild subspecies of Arum that grows in Turkey and
Georgia.l%

Reading data in Tables 1 and 2 reveals a wide variety of
activities of the genus Arum. But it is crucial to notice that
many Arum subspecies were never mentioned for traditional
uses or reported by recent research publications. These
include A. alpinariae, A. besserianum, A. byzantinum, A.
concinnatum, A. cylindraceum, A. gratum, A. hainesii, A.
jacquemontii, A. lucanum, A. megobrebi, A. pictum, A.
purpureospathum, A. rupicola, A. sintenisii. It is evident as
well that modern research has studied (so far) more Arum
subspecies than those that were documented as having
traditional uses. Most investigated subspecies is A.
palaestinum.

It is interesting to pay attention to A. cyrenaicum, an
endemic subspecies that grows wild only in Libya. In
reference 8, authors report two traditional uses of this plant
(food and ornaments), and it is interesting to notice that the
used parts are corms, not leaves, contrary to most Arum
subspecies, where corms are highly toxic. But these authors
have mistakenly classified this plant into the Poaceae family,
while the correct classification is in the Araceae family.

Eur. Chem. Bull., 2017, 6(2), 59-68

One of the most important properties of Arum that was
consistently mentioned by traditional users and approved by
modern research is the toxicity of these plants. Despite
being recommended for use as food and medicine, the
toxicity of Arum is indicated in most texts.® Modern
reports rank Arum subspecies as one of the most important
causes of children poisoning in Brazil.'®® Among these, A.
italicum is responsible for the largest number of poisoning
cases, and all parts of the plant are toxic.

Toxicity of Arum subspecies results from several single
compounds or compound families. Calcium oxalate is one of
the primary toxic compounds in Arum plants,%® but it
decomposes with cooking. The same occurs to cyano
glycosides such as triglochinin,’® a toxic compound present
in Arum, that its structure is shown in Figure 2

D-B-1-glucosyl
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Figure 2. Structure of triglochinin

Among reported Arum subspecies in the toxic context, A.
maculatum is the most published by current research
publications so far. One of the earliest reports was published
in 1861, and it presents some poisoning cases.*® Part of this
toxicity is due to the presence of toxic odorants, especially
volatile amines.!** In addition to oxalates and cyano
compounds, the toxicity of A. maculatum is intensified by
alkaloids and saponins.''? The orange-colored fruits of A.
maculatum are very attractive yet very poisonous, and they
are responsible for most poisoning events caused by this
plant.'®® The toxicity of A. palaestinum is also known and
published: ethanolic extract of the plant was found toxic to
the liver of female rats.'** Despite that, unlike other natural,
plant-derived anticancer therapies, A. palaestinum has no
herb-drug contradictions with synthetic drugs.**®

An interesting modern research report presented in Table
2 is about A. Conophalloides.>* All 18 compounds identified
in the essential oil of this plant do not contain nitrogen. No
amines or alkaloids. This situation can be understood from
two reasons: nitrogen containing compounds, especially
amines are volatile and alkaloids are not volatile and mostly
water soluble, so they are not present in the essential oil that
contains mainly hydrophobic compounds.
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Table 2. Overview of modern research finding of Arum studies

Arum subspecies

Activity/property

Major findings (References)

A. apulum

Odor components

Traces of indole, terpinolene®

A. creticum

A. Conophalloides

A. cyrenaicum

A. dioscorides

A, elongatum

A. euxinum

A. hygrophilum

A. idaeum

Odor components

Essential oil

Odor components
Antioxidant, toxicity

Flowering amines
Antilipoperoxidation

Fatty acids in seeds

Antioxidant, composition

Antimicrobial

Antibacterial
Minerals content
Antioxidant

Enzyme inhibition

Antioxidant activity

Chemical composition
Antioxidant activity

Macroelement content

Antibacterial

Antimicrobial

Antimicrobial

Antioxidant activity

Odor components

Presence of benzaldehyde, benzyl alcohol, indole®?

18 Compounds were found including (>5%): nonanal, B-ionone, T-
cadinol, T- muurolol, fitone, methyl palmitate>*

Traces of indole®
Moderate antioxidant activity (DPPH), toxicity is a result of the
presence of calcium oxalate and cyanogenic glycosides®®

Methylamine, skatole%®

Both aqueous and methanolic extracts showed modertare antioxidant
capacity®’

Methanolic and acetone extracts were prepared and their antioxidant
capacities were tested by three methods. Methanolic extract showed
higher capacity and its full fatty acid composition is presented>®
Three extracts were prepared and their antioxidant capacities
(DPPH) were tested. Methanolic was highest and contained highest
number (5) of tested antioxidants®®

Four extracts were prepared: water, ethanol, methanol and acetone.
Testing against 6 moicrobes showed that aqueous extract was most
active®

Ethanolic extract was tested against 6 bacteria types: weak®!
Magnesium, 24.6 g/Kg, sulfur 39.4 (cites other studies)®?

Four extracts (water, ethanol, methanol, acetone) were prepared and
tested for reducing power (ferric, ethanolic highest) and scavanging
of DPPH (methanolic highest)®

Ethanolic and aqueous extracts were tested for in vivo and in vitro
enzyme inhibistion. Both were active as inhibitors of gastrointestinal
enzymes involved in carbohydrate and lipid digestion and
absorption®

Methanolic and aqueous extracts were prepared, analyzed for
phenolic content and tested for antioxidant activity. Methanolic
extract was more active®®

Minerals were quantified. Iron highest (134 mg/Kg)%®
Methanolic and aqueous extracts were prepared, analyzed for
phenolic content and tested for antioxidant activity. Methanolic
extract was more active®®

Macroelement (N, P, K) content was quantified during different
growth phases. Various localities were also tested®”

Aqueous, ethanolic and methanolic extracts were tested for
antibacterial activity: ethanolic>methanolic. Aqueous inactive®®

95% Ethanol-water extract was tested for antimicrobial activity:
active against some species and inactive against others®®

Four extracts were prepared: water, ethanol, methanol and acetone.
Testing against 6 moicrobes showed only methanolic and ethanolic
extracts were active just against C. albicans®

Methanolic and aqueous extracts were prepared, analyzed for
phenolic content and tested for antioxidant activity. Methanolic
extract was more active®®

Presence of benzaldehyde, benzyl alcohol, nonanal®®

Eur. Chem. Bull., 2017, 6(2), 59-68

DOI: 10.17628/ech.2017.6.59-68

62



ARUM: A plant genus with great medicinal potential

Section C-Review

.Table 2 cont
A. italicum

A. korolkowii

A. maculatum

A. nigrum

A. orientale

A. palaestinum

Flowering amines

Hydroperoxysterols

Carotenoids

Accumulation of metals

Fatty acids in seeds

Lipids in tubers

Odor components
Unsaponifiable lipids
Triglochinin in spathes
Fatty acids contents
Pro-inflammatory
Insecticidal
Cytogenetic
Antioxidant capacity of

food
Analgesic

Antibacterial
Antibacterial

Antioxidant

Essential oil, antibacterial,

antioxidant

Odor components

Glucomannan

Isoorientin

Piperazirum

Isobutylamine, dietlhylamine, ethylamine, dimethylamine,
methylamine, 2-aminoethanol, 1,2-propanediamine,
1,6-hexanediamine, agmatine, cadaverine, histamine, putrescine®
In addition to known sterols and hydroperoxysterols, 6 new of the
second class were isolated and characterized”

Ethanolic extract of the fruits was prepared during maturation and
ripening stages. 18 different carotenoids were isolated and
identified, along with chlorophyl precursor (cis-OH-phytoene),
chlorophylls A and B, and chlorophyll-like, pheophythin™
Among 13 plant species, A. italicum was best accumulator of Zn*?,
Cd*2 and Cu*2. It was not successful with Pb*2. This suggests a
bioremediation method of contaminated soils™

Essential oil of the plant was isolated and fatty acids were
methylated (esters, BFs/MeOH), isolated and analyzed. 21 acids
were found from caprylic (C8:0) to legnoceric (C24:0)7

Hydrophobic compounds were isolated by column chromatography.
Composition is reported by groups™

Presence of indole, nonanal, a-pinene, B-pinene, tepinolene, a-
Copaeng®?

Spadices were treated with concentrated base and the hydrosylate
was extracted with ether, resulting long chain hydrocarbons, long
chain alcohols and carotenoids™

The toxic cyanogycoside was isolated and identified”®

Fatty acids of seed oil were isolated by picolinyl esterification and
purification. In addition to medium chain acids (C14:0), acids with
aromatic residues (including pyridyl) were detected”’

A monocot lectin (ptotein) was isolated from the tubers of the plant.
It acts as agglutinin and has pro-inflammatory activity

Mannose binding lectin was isolated from the tubers. It binds to the
glycosylated insect gut receptors™

Adqueous extract inhibited cell mitosis of bone marrow of mice®
Antioxidant capacity of leaves were tested in three forms: fresh,
powder and stored. All forms showed similar capacities®:

Aqueous extract analgesic activity was compared with that of
declofenac-Na and morphine. It was more active than the first and
had similar activity of the second®

Ethanolic extract tested against 7 typyes of bacteria: weak®

Four extracts (petroleum ether, chloroform, ethyl acetate and

70% methanol) of aerial parts were tested against two bacteria.
Hydromethanolic extract showed highets activity3*

Methanolic extract of whole plant was by DPPH assay and found
very active, even more than ascorbic acid®

Essential oil was tested for antibacterial (3 bacteria) and antioxidant
(DPPH) activities. Composition found: palmitic acid 23.31 %,
phytol 13.02 %, methyl 9,12,15-octadecatrienoate 10.34 %, methyl
linolenate 8.64 %

Presence of indole%?

Major glucomannan (with other minor polysaccharides) was isolated
from the tubers. It is composed of D-glucose
and o-mannose (2: 3.1), and traces of uronic acid®’

Isoorientin (luteolin 6-C-glucoside) that was isolated by soaking
aerial parts in ethanol, then partitioned and chromatographed. The
compound myolytic activity on smooth muscle-containing
preparations from the rat and the guinea-pig®

Piperazirum was isolated and characterized as a novel alakloid

(1 in Figure 6 in the discussion section)®

Eur. Chem. Bull., 2017, 6(2), 59-68

DOI: 10.17628/ech.2017.6.59-68

63



ARUM: A plant genus with great medicinal potential

Section C-Review

.. Table 2 cont

A. palaestinum New Alkaloid (S)-3,4,5-trihydroxy-1H-pyrrol-2(5H)-one (2 in Figure 6) was
isolated from the aqueous extract and characterized. The ethyl
acetate extract showed strond antioxidant and sufficient anticancer
activities®

Antioxidant, antidiabetic ~ Aqueous and methanolic extracts were prepared and tested for
antioxidant activity (DPPH): moferate. This result is in agreement
with total phenolics content and antidiabetic traditional use®:

Anticancer modern herbal  Aerial parts, especially leaces are used as anticancer agents in

medicine modern herbal Palestinian medicine. It is used raw, cooked (food) or
as a decoction®?

Anticancer, antioxidant Aqueous and ethanolic extracts were tested for anticancer and
antioxidant activities. Anticancer was very strong (aqueous >>
ethanolic), antioxidant was weak (aqueous > ethanolic)®

Diketopiperazines Two new alkaloids were isolated from the aqueous extract and
characterized. Only 3 in Figure 6 showed cytotoxic activity®

Antimicrobial 70% Aqueous ethanol extract was tested for antibacterial activity
against six types of bacteria (weak), and for antidermatophyte
activity (2 fungi): moderate®

Phenolics, protein 70% Aqueous methanol extract was analyzed for proteins and
phenolics®

Phthalates Three phthalates isolated from ethanolic extract: Diisobutyl
phthalate, di-n-propyl phthalate, di-n-octyl phthalate®”

Antioxidant, antitumor Ethanolic extract was tested for antioxidant activity: moderate. The
title of this publication include in vitro antitumor testing but this
does not exist in the article®

Phenolics Phenolic extract was analyzed for phenolic compounds®®

Metabolites of leaves Comprehensive metabolite profiling of Arum liquid
chromatography-tandem mass spectrometry (UHPLC-DAD-ESI-
MS/MS) revealed 191 compounds, with detailed analysis of selected
entries'®

Partial composition and Concentrations of minerals, phenolic and anthocyanins were

antioxidant determined, and antioxidant (DPPH) capacity of methanolic extract
of leaves was tested (high)%

Cytotoxic Ethereal and ethyl acetate extrracts as well as well as four flavonoids
isolated from the plant, showed significant antiproliferative
activity'©?

Antioxidant, Anti- Ethanolic extract was prepared from the plant along with other

inflammatory, Anti- plants. Total phenolic was determined (low), antioxidant capacity

diarrheal (DPPH, moderate), anti-inflammatory (moderate) and anti-diarrheal
(inactive)1®

Locality influence on Leaves of the plant from different localities in Palestine were

content extracted by various methods. The results show clear variations®

Anticancer (prostate), Aqueous extract with/without isovanillin, linolenic acid and

fortified extract B-sitosterol was tested for anticancer activity. These compounds
have significantly fortified the activity®

Endangered plant This mini-review presents the latest publications of the medicinal
activities of the plant and classify it as endangered. This might be
true in some regions, however, this is not the case in Israel'%

Enzyme inhibition Ethanolic and aqueous extracts were tested for in vivo and in vitro
enzyme inhibition. Both were active as inhibitors of gastrointestinal
enzymes involved in carbohydrate and lipid digestion and
absorption®

Antioxidant activity Methanolic and aqueous extracts were prepared, analyzed for
phenolic content and tested for antioxidant activity. Methanolic
extract was more active®®
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Two of the major (>5%) compounds are both chemically
and biologically interesting. These are the structurally
isomeric alcohols T-cadinol (8.9% in the essential oil of A.
Conophalloides) and T-muurolol (24.4%). Their structures
are shown in Figure 3.
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Figure 3. Structures of T-cadinol and T-muurolol

These compounds have many biological activities such as
antibacterial of T-cadinol.}'® They are present in relatively
high concentrations, and it might be useful to try to isolate
them from other subspecies of Arum.

NH2
/\/\\/NHZ HaN \//\/\ /h
HaN M NH;
Putrescine Agmatine NH NH
NN )‘\ J\
< MH;
Cadaverine \N H NHz
\ Metformin

Figure 4. Selected flowering amines of A. italicum and metformin

A. italicum produces a wide variety of amines during the
flowering season.’® Some of these amines are very
interesting regarding the number of nitrogen atoms that they
contain. In Figure 4, the structures of three of these amines
are shown (with metformin).

The structures of agmatine and metformin are relatively
close. Metformin is very well known synthetic antidiabetic
drug, and the great medicinal potential and activities of
agmatine are being studied, including antidiabetic
activity,'7, but this research must be expanded.

Antibacterial and antimicrobial activities are tested for
almost every studied medicinal plant. In the case of Arum
subspecies, some were reported, and these reports are not
consistent. Even after taking into account the different
subspecies, various parts of the plants that were extracted
and the various solvents that were used, the overall reporting
is confusing and even contradicting.60.61.68698384.95 [or
example, M. Obeidat et al.%° reported that they tested four
extracts (water, ethanol, methanol and acetone) and found
the aqueous extract most active. On the contrary, A. Ucar
Turker and her colleagues,®® used aqueous, ethanolic and
methanolic extracts, and the aqueous extract was inactive.

Eur. Chem. Bull., 2017, 6(2), 59-68
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In 1994, M. Della Greca et al. isolated and characterized
phytosterols and hydroperoxy sterols from A. italicum,
where some were new.”® Despite the fact that similar
compounds were isolated from other plants and marine
animals,’*® and proved to have significant biological
activities, a follow-up study was never reported. It is worth
trying to find this compound family in other Arum
subspecies, characterize them and test them for biological
activities, especially antimicrobial and antifungal activities.
The presence of the peroxy group ensures oxidant activity,
while the entire compound is hydrophobic and can penetrate
the lipophilic membranes of microbes and fungi. The
structures of the new hydroperoxy sterols that were reported
by M. Della Greca et al. are presented in Figure 5.

4R)=H,R,- 00H
5Ry= OOH,Ry=H

2R;=H,R;= 00H
3R=00H,R-H

1R

--0CH

s OH oH

Figure 5. Structures of new hydroperoxy sterols reported in
reference 70

Alkaloids are the major compound family in Arum
subspecies. Their toxic and psychoactive influence affected
users of this genus since very ancient times. But the
isolation and characterization of these compounds from
Arum started relatively late.8? The polyhydroxy alkaloid that
was isolated in the same year,®® provides an interesting
starting material for synthetic purposes. Two other new
alkaloids were reported later, and they have even simpler
structures. Arum subspecies can be the natural source for
such heterocyclic alkaloids. See Figure 6.

0 H

H 0 N R
0 N ...\\CH(CHa)z HO T I
T j y ) .
(HCIHC o o oy, CHCH: g H
H 2> % 3R-OH.4R-H

1

Figure 6. Selected alkaloids isolated from Arum subspecies

Reading the papers of M. M. Farid et al.? of K. I. Ereifej
et al.*® reveals some confusion regarding the presence of
caffeic acid in A. palaestinum. The first reports that it is
present, while the second clearly indicated (ND) that it is not.
But studying other reports show that this compound is
present in A. palaestinum, and many of its derivatives.%%0
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In the same sense, it is not clear why M. M. Farid et al.1%?
claim that isovitexin was "isolated (by them) for the first
time from the studied taxa,” while they reported the isolation
of the same compound in one of their earlier works.%

Conclusions

1) Many subspecies of the genus Arum were never studied,
which is a very vast field of future potential research.

2) It is important to invest more research in nitrogen
containing compounds of Arum subspecies. The structures
of the known compounds so far (very few ssp.) indicate a
high potential for antidiabetic activity, which might result
from a single compound or synergy of several compounds.

3) Antibacterial activities of Arum subspecies need further
studies and organization.

4) Some activities like the antidiabetic potential of Arum
were hardly investigated. There is an urgent need to expand
the research of these activities.

5) Very few attempts were made so far to prepare
synthetic modifications of active natural products isolated
from Arum which could be intensified.
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