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Chamaerops humilis L. is one of the numerous medicinal herbs which provides beneficial
properties and is used in folk medicine to treat different ailments in the rural commune of Sidi
Youssef Ben Ahmed province of Sefrou, Morocco. The current study was conducted to carry out
an ethnobotanical survey of the uses of Chamaerops humilis L. in the commune of Sidi Youssef
Ben Ahmed province of Sefrou in Morocco. A total of 100 respondents were interviewed using a
structured questionnaire to determine the uses, used parts, domain, therapeutic indications, and
maturation period of C. humilis L. The results obtained indicated that the study plant was
frequently used by respondents over 60 years old (44%). Married women who did not have any
form of education were the most predominant users. Parts of the study plant used by the
respondents were the leaves (45%), fruits (34%), pulp (21), mainly prepared by decoction (61%)
method, which contributes to an effective treatment agent for diabetes, digestive disorders, and
urinary tract infections. The finding of this study has provided scientific justification for the use
of Chamaerops humilis L. by the rural commune of Sidi Youssef Ben Ahmed province of
Sefrou, Morocco.
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Introduction

For centuries, our ancestors used plants to relieve their pain,

heal their ailments and wounds. The uses of medicinal herbs were
transmitted from generation to generation. Medicinal plants are
considered a good source of multiple functional substances, which are
used in folk therapy and can be harnessed for conventional drug
discovery.! Recently, medicinal herbs have been proven to have
different therapeutic properties such as antidiabetic,>* diuretic,* anti-
inflammatory,>” neuropathic pain relief,® and anticancer effects.’
The geographical location of Morocco provides it a great condition to
enhance the development of different medicinal herbs.'® Chamaerops
humilis L. species (Doum in Arabic and lyzedam in Tamazight) are
one of the numerous medicinal plants located in Morocco. The plant is
known for its oviform fruits, reddish-brown, and appears in various
sizes (10 to 20 mm). Their pulp is very fibrous, slightly sweet, and
very astringent (Leghaz in Arabic and Aghaz in Tamazight). The
period of morphological and physiological maturity of the fruit ranges
between September and October. The pulp of the plant is cylindrical,
tender, and off-white in color (Jemmar or Jmmakh in Arabic and
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lynade in Tamazight) with a sweet flavor similar to that of artichoke.
Chamaerops humilis L. belongs to a taxon of high ethno-
pharmaceutical value.* Traditionally, it is used to treat digestive
disorders, spasms, and diabetes.'? In addition to its health benefit, it
plays a crucial role in ecosystem stability.®

The current research was an ethnobotanical survey of Chamaerops
humilis L. used by the rural commune of Sidi Youssef Ben Ahmed,
province of Sefrou, Morocco.

Materials and Methods

Description of the study area

An ethnobotanical survey of traditional uses of Chamaerops humilis
L. was carried out in the rural commune of Sidi Youssef Ben Ahmed
province of Sefrou, Fez-Meknes region (33°49°53” N; 4°48°11” W).
The study area has a total population of 286,489 people. Due to its
geographical position and climatic factors, it offers great ecological
and floristic diversities. According to the monograph of the province
of Sefrou, the region's climate is semi-arid and characterized by a cold
winter with irregular rainfall, hot, and dry summer. The average
annual rainfall is 642 mm and the average annual temperature is
15.9°C.™

This study focused on the rural commune of Sidi Youssef Ben Ahmed
which is a part of the province of Sefrou, Morocco. The commune has
a total population of 12,362 inhabitants (2014) and covers an area of
approximately 224 km? It is limited to the North by the Aghbalo
Akourar commune; to the South by the rural Laanoussar commune; to
the East by the Azzaba commune, and the inhabitants of Sidi Lahcen
as well as the municipality of Tazouta. In the West, it is limited by the
Kandar Sidi Khiar and Sefrou communes (Figure 1).
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Figure 1: Geographical location of the study area (*: Study
site)

The bio-climate of the Mediterranean continental is characterized by
humidity and cold in the winter, and heat as well as drought in the
summer. The station is rainy during the first three months of the year
(January, February, and March) with an average precipitation of 500
mm, a maximum average temperature of 29°C, and a minimum of
11°C. This area is characterized by the dominance of mountains, a
diversity of important plant species, mainly carob, eucalyptus, Doum
(Chamaerops humilis), Azir (Rosmarinus officinalis), and Zaatar
(Thymus vulgaris).”®

Study method

The ethnobotanical study was carried out on one hand, according to a
simple and random sampling method, and on the other hand, using
investigation sheets. A total of 100 subjects were recruited for the
study. During each interview, information on the age, sex, educational
level, residence, and familial situation of the respondent, as well as the
medicinal uses of Chamaerops humilis L., preparation method, and
most used part of the plant were collected. The interviews were carried
out according to the Wentholt method,*® which consists of using the
local language, interviewing women and men separately. The
information obtained was recorded first on data sheets and then
transferred to a database, processed by Sphinx V5 software which
allows both quantitative and qualitative analysis.

Results and Discussion

Socio-demographic profile of the respondents
An ethnobotanical investigation was carried out in the rural commune
of Sidi Youssef Ben Ahmed province of Sefrou, Morocco, which was
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chosen for its floristic, ecological, and climatic diversity. Also, the
great knowledge of its population in traditional phytotherapy was
considered for the study. Figure 2a shows the results of the uses of the
study plant, Chamaerops humilis L. according to the age of the
respondents in the Sidi Youssef region. The oldest population
surveyed represents 44% of the respondents, while the other age
ranges from 40 - 60, 20 — 40, and <20 years which represent 31, 18,
and 7% respectively. It clearly shows that Chamaerops humilis L. is
predominantly used by the oldest population of the Sidi Youssef
region. The traditional uses of medicinal herbs are generally acquired
following a long-accumulated experience. The results of this survey
have effectively shown that older people have more knowledge about
the uses of the study medicinal plant compared to the other age range.
This 107bservation is in agreement with the finding reported by Zerkani
etal.

Age and educational levels

Out of a total of 100 respondents interviewed in the Sidi Youssef
region, 56% were women and 44% were men, with an age range of
<20 - > 60. Of these, it was observed that the levels of education of the
respondents vary from uneducated (52%), primary (30%), secondary
(14%), and tertiary (4%). Furthermore, 51% of the respondents were
married, 47% were single, and 2% were divorced (Figure 2b-d).

Uses of Chamaerops humilis L.

The uses of C. humilis L. reported by the population of Sidi Youssef
(Figure 3) revealed that therapeutic use of the plant represents 45%,
while its use as cattle feed accounted for the lowest proportion (7%).
However, the population of the studied region uses Chamaerops
humilis L. for household applications. Previously, Moussa et al,*®
reported that the Chamaerops humilis L. is used for local crafts and
the foliage is used to make mats, ropes, baskets, and hats.

Parts of Chamaerops humilis L. used

Figure 4 depicts the proportion of the part of the study plant used for
medicinal purposes. With regards to the availability of Chamaerops
humilis L. in the Sidi Youssef region, analysis of the data collected
indicated that the different parts of the plant were used. Forty-five (45)
percent of the respondents used the leafy part of Chamaerops humilis
L., while the fruit and pulp were used by 34 and 21% respectively.
The high frequency of the leaves used could be due to their
availability and ease of harvest.® Furthermore, leaves contain
different bioactive compounds that provide therapeutic effects.?

a b
7%
44% 18% M<20
[20-40] B Woman
[
M [40-60] Man
m>60
c d
2% . 4% u Unschooled
mMarried | 14% B Primary
m Singles m Secondary
B Devoured ® Academic
%
47% e 30% e

Figure 2: Distribution of users of Chamaerops humilis. L
according to age (a), Sex (b), familial relationship (c), and
level of education (d)
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Domain of Chamaerops humilis L. uses

In this study, 55% of the respondents declared that they used the study
plant in therapeutic domain to treat different ailments. The beneficial
effect of aqueous extract of Chamaerops humilis L. leaves was proved
and used in Moroccan traditional medicine.*? Meanwhile, 27% of the
respondents used the leaves to prepare ropes and handcrafted items for
sale in the markets which served as a source of their incomes.?* Also,
18% of the surveyed people used leaves of the study plant as forage
(Figure 5). On the other hand, the fruits of Chamaerops humilis L.
contain different substances which have strong biological activities.
Traditionally, fruits are used by 50% of the respondents to treat
several diseases. Other uses accounted for 30, 18, and 2% for food,
tanning, and commercial activities, respectively. Fruits are useful as an
astringent due to their tannin content.

Several studies reported the culinarzy uses of the fruits in rural zones
due to their high nutritional value.”** The pulp of C. humilis L. is
widely used in traditional medicine by the population of the Sidi
Youssef region. The data obtained revealed that 53% of the
respondents used the pulp as a natural product to cure numerous
ailments, while 30% of those surveyed preferred to use it as a
nutritional food. In addition, 17% of the respondents considered the
pulp of C. humilis L. as a good marketable product due to its
nutritional properties. The beneficial properties of the pulp of C.
humilis L. were documented previously by Salhi et al.*

Therapeutic indications of different parts of Chamaerops humilis L.
The medical uses of the different parts of Chamaerops humilis L were
investigated and results indicated that the predominant ailments
treated with the plant were diabetes (67%) and respiratory system
infections (18%). In the literature, the anti-diabetic activity of
Chamaerops humilis L. was examined by several studies and its
salutary effect that could be due to its functional ingredients was
proven.’*?**% Analysis of the leaves of the study plant confirmed its
hypoglycemic effect and ameliorative respiratory tract disorders.?®?’
On the other hand, fruits of the study plant, were used to treat
digestive disorders by 55% of the respondents as presented in Figure
6. The observation is in agreement with the finding reported by
Medjati.”®  Furthermore, fruits were used to treat urinary system
diseases by 33% of the respondents while 12% applied fruits in the
treatment of diabetes. Scientifically, beneficial properties of fruits of
C. humilis L. were reported as having a diuretic effect,® and anti-
diabetic properties.”® It was observed that 50% of the respondents used
the pulp of the study plant as a hypoglycemic agent, 38% of the
respondents used it to relieve gastric disorders, and 12% of the
respondents used it to treat other diseases (Figures 6 and Table 1).
These observations are in line with the findings by Medjati,”® and
Hasnaoui et al.”®

Distribution of Chamaerops humilis L. preparation methods

The results obtained for the distribution of preparation methods
(Figure 7) indicated that decoction of leaves of the study plant was the
most used method by the respondents, which accounted for 61%,
while the infusion method was used only by 39% of the respondents.
This observation is in support of the previous report.? The facility and
feasibility of extract preparation by decoction in households are the
main reasons for the popularity of this method. In contrast, storage of
prepared extracts is not feasible for a long period in the absence of
adequate storage conditions which may induce intoxications.
However, fruits of C. humilis L. were used for mastication, grinding,
and decoction with 54, 36, and 10% respectively. Concerning the pulp
of C. humilis L., the population used it as an ingredient to prepare
salad (66%) and for chewing (34%) as revealed by the respondents.
This observation is consistent with a previous study by Medjati.?

Maturation period of the fruits and pulp of Chamaerops humilis L.

The period of maturation of the fruits and pulp of C. humilis L. varies
according to the respondents (Figure 8). It was revealed that 62% of
the people interviewed harvested the fruits of the study medicinal
plant during autumn, while 30% of the respondents harvested the
fruits during summer. Billem,* indicated that the morphological and
physiological maturity of the fruits takes place at the end of August,
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September or even October. Concerning the pulp, 69% of those who
participated in the survey harvested it in the spring season, while
others claimed that the harvest was done in the seasons of autumn,
summer, and winter, with respondent values of 18, 6, 7% respectively.
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Figure 3: Distribution of different uses of Chamaerops humilis
L.

(a) Uses of the study plant previously; (b) Uses of the study plant
presently
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Figure 4: Breakdown of the different parts of Chamaerops
humilis L. used
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Table 1: Pharmacological properties of Chamaerops humilis L

of Chamaerops

Property Dose/ exposure route

Part of plant/extract Treatment duration References
Antidiabetic effect 10 mg/kg / single oral dose Aqueous leaf extract 30 days 12
Leaves, seeds, pulp, and peel
Enzyme inhibiting activities - extracts - 2
Ethyl acetate and methanol-
Antioxidant activity - water of fruits - %0
Antifungal activity - Essential oil - 3
70% 0% -
60% H Leaves 6% 1 ¥ Fnits
o 50% m Fruits ?i. 51t aHart
S g [
% 40% - = Heart E 40% -l
2 30% R
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Figure 7: Distribution of preparation methods of the different

parts of Chamaerops humilis L.

Chamaerops humili. L.

Figure 8: Distribution of the maturation period of two parts of

1589

© 2021 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



Trop J Nat Prod Res, September 2021; 5(9):1586-1590

Conclusion

The findings of this study revealed that Chamaerops humilis L. is an
important herb for the daily life of the commune of Sidi Youssef Ben
Ahmed, province of Sefrou in Central Morocco. It offers a wide range
of utility for the treatment of different ailments including diabetes,
digestive disorders, and urinary tract infections. As a result, the
sustainability and conservation of this species are not a concern in the
region. Furthermore, the traditional use of Chamaerops humilis L.
from Sidi Youssef Ben Ahmed can be rationalized by pharmacological
activities in relevant experimental trials. In effect, these studies will
lead to a better knowledge of the biological properties of Chamaerops

humilis L.

Conflict of Interest

The authors declare no conflict of interest.

Authors’ Declaration

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them.

References

1.

10.

11.

12.

13.

Tabuti JR, Lye KA, Dhillion SS. Traditional herbal drugs of
Bulamogi, Uganda: Plants, use and administration. J
Ethnopharmacol. 2003; 88(1):19-44.

Laaroussi H, Bakour M, Ousaaid D, Aboulghazi A,
Ferreira-Santos P, Genisheva Z, José, Teixeira A, Lyoussi
B. Effect of antioxidant-rich propolis and bee pollen
extracts against D-glucose induced type 2 diabetes in rats.
Food Res Int. 2020; 138: 109802.

Ousaaid D, Laaroussi H, Bakour M, El Ghouizi A,
Aboulghazi A, Lyoussi B. Beneficial effects of apple
vinegar on hyperglycemia and hyperlipidemia in
hypercaloric-fed rats. J Diabetes Res. 2020; Article 1D
9284987: 1-7

El Kamari F, Laaroussi H, Ousaaid D, El Atki Y, Taroq A,
Aouam |, Abdellaoui A. Diuretic effect of aqueous extracts
of Vitex agnus castus leaves and seeds in Wistar Albinos
rats. Int J Pharm Res. 2021; 13(1):1908-1914.

Jin SE, Kim OS, Yoo S-R, Seo C-S, Kim Y, Shin H-K, et
al. Anti-inflammatory effect and action mechanisms of
traditional herbal formula Gamisoyo-san in RAW 264.7
macrophages. BMC Complement Altern Med. 2016;
16(1):1-11.

Pan M-H, Chiou Y-S, Tsai M-L, Ho C-T. Anti-
inflammatory activity of traditional Chinese medicinal
herbs. J Trad Complement Med. 2011; 1(1):8-24.
Ghasemian M, Owlia S, Owlia MB. Review of anti-
inflammatory herbal medicines. Adv Pharmacol Sci. 2016;
2016:1-11.

Forouzanfar F and Hosseinzadeh H. Medicinal herbs in the
treatment of neuropathic pain: a review. Iran J Basic Med
Sci. 2018; 21(4): 347.

Huang WY, Cai YZ, Zhang Y. Natural phenolic compounds
from medicinal herbs and dietary plants: potential use for
cancer prevention. Nutr Cancer. 2009; 62(1):1-20.

Scherrer AM, Motti R, Weckerle CS. Traditional plant use
in the areas of monte vesole and ascea, cilento national park
(Campania, Southern Italy). J Ethnopharmacol. 2005; 97(1):
129-43.

Kokwaro JO. Medicinal plants of East Africa. East African
Literature Bureau, Nairobi. Korea. 1976. 243-251 p.
Gaamoussi F, Israili ZH, Lyoussi B. Hypoglycemic and
hypolipidemic effects of an aqueous extract of Chamaerops
humilis leaves in obese, hyperglycemic and hyperlipidemic
Meriones shawi rats. Pak J Pharm Sci. 2010; 23(2):212-219.
Hasnaoui O, Bouazza M, Benali O, Thinon M. Ethno
botanic study of Chamaerops humilis L. var. argentea

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Andre (Arecaceae) in Western Algeria. Agric J. 2011;
6(1):1-6.

Ministére de D’intérieur. Monographie de la province de
Sefrou, (Région Fes —Meknes). 2016;1-93 p.

Ministere de I’intérieur. Monographie de la commune rurale
de Sidi Youssef Ben Ahmed, (Province de Sefrou). 2017. 1-
23p.

Wentholt W, Dembélé ARK, Diallo M. Genre et recherche
agricole au Mali. IER KIT Publ, The Hague. 2001. 141 p.
Zerkani H, Tagnaout I, Zair T, Meknes Z. Ethnobotanical
survey and inventory of medicinal flora in the rural
municipalities of Ait Ishag, Tighassaline, EI-Hammam and
Ageulmam azegza-Khenifra province, Morocco. J Chem
Pharm Res. 2015; 7(8): 611-27.

Moussa H, Margolis HA, Dubé P-A, Odongo J. Factors
affecting the germination of doum palm (Hyphaene
thebaica Mart.) seeds from the semi-arid zone of Niger,
West Africa. For Ecol Manag.1998; 104(1-3):27-41.

Salhi S, Fadli M, Zidane L, Douira A. Etudes floristique et
ethnobotanique des plantes médicinales de la ville de
Kénitra (Maroc). Lazaroa. 2010; 31(9):133-146.
Bigendako-Polygenis MJ and Lejoly J. La pharmacopée
traditionnelle au Burundi. Pesticides et médicaments en
santé animale Pres Univ Namur. 1990; 45:425-442.

Merlo ME, Alemdn MM, Cabello J, Pefias J. On the
Mediterranean fan palm (Chamaerops humilis). Principes.
1993; 37(3): 151-8.

Tardio J, Pardo-de-Santayana M, Morales R.
Ethnobotanical review of wild edible plants in Spain. Bot J
Linn Soc. 2006; 152(1):27-71.

Samati H. An ethnobotanical study of Jaintia hills district
Meghalaya India. Ph.D Thesis, Gauhati University, India,
2006: 151-249 p.

Miguel M, Bouchamaa N, Aazza S, Gaamoussi F, Lyoussi
B. Antioxidant, anti-inflammatory and anti-
acetylcholinesterase activities of eleven extracts of
Moroccan plants. Fresenius Environ Bull. 2014; 23(6):1-14.
Medjati N. Contribution a 1’étude biologique et
phytoécologique du Chamaerops humilis L., dans la partie
occidentale de 1’ Algérie. [PhD Thesis]. 2014.

Aliotta G and Pollio A. Useful plants in renal therapy
according to Pliny the Elder. Am J Nephrol. 1994; 14(4—
6):399-411.

Alaoui A and Laaribya S. Etude ethnobotanique et
floristique dans les communes rurales Sehoul et Sidi-
Abderrazak (cas de la Maamora-Maroc Septentrional).
Nature & Technology. 2017; 9(2): 15-24.

Bnouham M, Mekhfi H, Legssyer A, Ziyyat A.
Ethnopharmacology Forum Medicinal plants used in the
treatment of diabetes in Morocco. Int J Diabetes Metab.
2002; 10:33-50.

Gongalves S, Medronho J, Moreira E, Grosso C, Andrade
PB, Valentdio P, Romano A. Bioactive properties of
Chamaerops humilis L.: antioxidant and enzyme inhibiting
activities of extracts from leaves, seeds, pulp and peel.
Biotech. 2018; 8(2):1-8.

Cadi HE, Bouzidi HE, Selama G, Ramdan B, Majdoub
YOE, Alibrando F, Salerno TM. Elucidation of antioxidant
compounds in Moroccan Chamaerops humilis L. fruits by
GC-MS and HPLC-MS techniques. Molecules. 2021;
26(9):2710.

Okkacha HO, Houari ADE, Nouredine H, Khaled K.
Evaluation de I’activité antifongique des huiles essentielles
de Chamaerops humilis L. sur des souches isolées des silos
de stockage. Phytochem Biosub J. 2014; 8(4):222-228.
Billem A. Contribution a | étude histologique du
Chamaerops humilis L: Approche comparative des
peuplements des Monts de Traras et des Monts de Tlemcen.
Ph.D. Thesis, Université Es-senia Oran, Oran, Algeria,
2012. 1-189 p.

1590

© 2021 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



