Volume 7 / Issue 4 / 17 / http://dx.doi.org/10.21931/RB/2022.07.04.17

http://www.revistabionatura.com

ARTICLE / INVESTIGACION

Nutritional values and phytochemical analysis of Allium calocephalum
Wendelbo, a valuable endemic wild garlic to Zagros mountains

Wajed I|. Hussein', Hadar S. Faizy?, Sami M.A. Youssef*

DOI. 10.21931/RB/2022.07.04.17

"Department of Forestry, College of Agricultural Engineering Sciences, University of Duhok, Ministry of Higher education and scientific research, Kurdistan

Region Government KRG, Iraq.

2Department of Recreation and Ecotourism College of Agricultural Engineering Sciences, University of Duhok, Ministry of Higher education and scientific

research, Kurdistan Region Government KRG, Iraq.

3AMAP (botany and Modelling of Plant Architecture and vegetation), University of Montpellier / CIRAD / CNRS / INRA/ IRD — AMAP, CIRAD TAA51/PS2,

34398 Montpellier Cedex 5, France.

“Department of Recreation and Ecotourism, College of Agricultural Engineering Sciences, University of Duhok, Ministry of Higher education and scientific

research, Kurdistan Region Government KRG, Iraq.
Corresponding author: hadar.said@uod.ac

Abstract: Wild edible plants provide the local people with food and medicines and are considered one of the natural
eco-system services. These wild edible diets and herbal medicine always reflect local communities' regional identity and
their traditional ecological knowledge. In the new global economy, the natural product field has become a central issue for
preserving the traditional culture related to nature, particularly in the context of a sustainable environment. This research
study aims to determine the nutritional value and phytochemical contents in a wild population of Allium calocephalum.
This wild edible garlic, endemic to the Zagros mountains, is overharvested by Kurdish rural people to enhance their food
security at a household level and to perpetuate the preservation of their natural heritage. Here, we estimated the total
phenols, flavonoids, carbohydrates, protein, fibers, ash, oil yield, and significant mineral content in both leaves and bulbs of
A. calocephalum. Phytochemical analyses were conducted at the Faculty of Agricultural Engineering Sciences (University
of Duhok) and the environ-mental directory of Duhok, Kurdistan Region of Iraqg, to get an overview of its nutrients and
phytochemical values. Interestingly, a high level of phenolic compounds was obtained from bulbs (0.684 mg gallic acid
equivalents/g of dry extract, eq.100g1). The lowest level of phenolic compounds was found in leaves (0.522 mg gallic acid
equivalents/g of dry extract, eq.100g1). Simultaneously, the bulbs extract gave higher content of flavonoid compounds
than the leaves extract (6.31 and 4.73 pg quercetin equivalents/g of dry extract, eq.100g™, respec-tively, for the bulbs and
leaves). The highest dry weight basis of total carbohydrates, energy value (Kcal), oil content, and moisture content were
observed in bulbous parts, and the values were 71.75, 408.86 (Kcal), 9.52, and 92.37, respectively. On the other side, the
highest dry weight basis of total protein, fibers, and Ash content was observed in shoot parts, and the values were 15.93,
13.89, and 9.32, respectively. The evidence from this research study supports the idea that this Zagrosian endemic wild
garlic enhances the food security and the nu-trient diet values of the rural Kurdish people.
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|
Introduction

Our knowledge of environmental conservation and hu-
man well-being is fundamentally shaped by the linkages
and interactions between human cultures and plants'3. The
production of food, shelter, clothes, transportation, fertili-
zers, flavors and scents, and medicines have all been basic
human needs that have always been met by nature*. In
this sense, sophisticated traditional medical systems that
have existed for thousands of years and continue to offer
humanity novel treatments have their roots in wild edible
plants (WEPs)"8. Despite some claims that plants pos-sess
therapeutic properties turning out to be incorrect, medici-
nal plant therapy is founded on ac-tual data from hundreds,
if not thousands, of years of use®®. The practice of herbal
medicine has gained credibility and acceptability within the
local and medical communities in recent years, and there

has been an increase in interest in the field®'°. The search
for possible chemotherapeu-tic agents in nature continues,
and over the past 40 years, numerous powerful medications
have been produced from wild plants’.

In addition to their therapeutic properties, these WEPs
have significant nutritional value and are a crucial compo-
nent of the diets of rural communities worldwide. These
WEPs offer the human body high dietary benefits, including
vitamins (A, B, C, etc.), a good number of minerals, car-
bo-hydrates, protein, fat, antioxidants, etc."'2. They have
actively aided in ensuring food security, particularly during
times of crisis'®. Due to their few side effects, the wide varie-
ty of options, and high nutritional value, local communities
tend to turn to natural resources for treatment and regu-lar
foods?'"'. Any portion of the plant with active ingredients, in-
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cluding the roots, bulbs, stems, bark, leaves, flowers, fruits,
seeds, bulbs, gum, etc., can be used to make these wild
foods or wild edible diets'. The Allium genus serves as a
well known illustration of these WEP usages. The nutritional
value of many Allium taxa has been examined globally's,
as well as their ethnobotanical aspect'®'® and phytoche-
mistry'®20. For illustration, in traditional medicine, the Allium
taxa are widely used for treating common health problems
like wounds, bacterial infections, and worms?'22.,

On the other hand, current research in contemporary
medicine has demonstrated the healing properties of their
active ingredients, including their ability to fight cancer®,
anti-inflammatory, cardio-protective?, hepato-protective?,
antithrombotic?®, etc. Furthermore, the phytochemical cha-
racteristics of Allium taxa include essential oil, steroidal
sapogenins, saponins, tannins, carbohydrates, proteins,
vitamins, flavonoid glycosides, organic acids, amino acids,
fatty acids, alkaloids, etc., have been well studied'®20:27:28,
In addition, from the perspective of natural services, it is
expected that many significant new treatments will be found
and made commercially available in the future, just as they
have up until now, by following the cues given by traditional
knowledge and experiences.

People in daily life have used wild plants since the be-
ginning of civilization®. These wild plants provide a signi-
ficant portion of the natural ecosystem services regarded
as edible for human use (i.e., food and dishes)?*2°. The re-
gional identity of the indigenous populations and their tra-
dition-al ecological knowledge is always reflected in these
wild edible diets®'-*%. The traditional wild food knowledge
has been documented in numerous nations, regions, and
continents around the world and has occasionally been re-
ferred to as a diet for local/regional communities: In Euro-
pe®, Mediterranean Region®**, Iran®¢, Turkey'®%, Kurdistan
Region of Iraq'®3%4° etc. As a result, it is getting harder to
disregard the significance of the WEPs in modern human
society in the con-text of a sustainable environment. The
market for natural products has emerged as a critical con-
cern in the new global economy for maintaining the traditio-
nal culture associated with nature. Even though wild edible
plants have always played a key role in local and regional
folk tradi-tions, they are gradually losing position regarding
plant usage patterns and behaviors*'#2, The expansion of
the agroindustry, urbanization, changes in lifestyle and land
use decrease and/or loss of the local traditional ecological
knowledge, and decreased interaction with nature are the
key factors contributing to the changes in wild edible plant
use patterns®'-®.

Additionally, some native plant species may be threa-
tened by the current ongoing overharvesting and growing
demand for edible wild plants by local people in urban
areas. Therefore, it is essen-tial to implement the appro-
priate modifications to traditional cultural traditions to help
the local populace comprehend the significance of preser-
ving the WEPs and their natural habitat. Addi-tionally, wild
edible plants are being included in both modern and tradi-
tional innovation models for local healthy diets and food se-
curity. Therefore, one of the most important justifications for
protecting natural ecosystem resources is the potential for
unknown pharmacological properties. This research study's
objective was to offer information on the nutritional value
and phytochem-ical components of wild edible garlic, Allium
calocephalum Wendelbo, from Liliaceae family. This study
has provided a broad view of its potential traditional use in
current wild diets from the perspective of ethnobotany. Wild

garlic from this particular Allium species is endemic to Za-
gros Mountains in NE Iraq and SE Turkey'843. It is primarily
found between 1200 and 2500 meters above sea level in
the Mateen, Gara, Bradost, Hindreen, Sherine, and Pirés
mountains among oak trees and scrub. Traditional uses in-
clude eating its leaves and young stem, frequently fried or
combined with other dishes 16,18. However, little is known
about this wild edible garlic, and no studies have been done
on its nutritional benefits or phytochemical properties.

|
Materials and methods

Species study

Allium calocephalum is endemic wild garlic to the Za-
gros mountains of NE Irag and SE Turkey*. It typically
occurs in the upper forest zone of mountains like the Ma-
teen, Gara, Bradost, Hin-dreen, Sherine, and Pirés ranges.
Kurdish rural communities refer to it as "Soriyaz" locally.
This garlic is typically collected from the wild between ear-
ly spring and summer, frequently sold in traditional Kurdish
markets'®'®, Due to the increasing demand brought on by
the rising human population, this wild edible garlic is severe-
ly threatened in this context of overharvesting. The ecology
of seed germination and seedling growth of A. calocepha-
lum species have recently undergone extensive research
from the standpoint of natural regeneration**. From the
perspective of biological conservation, it has been sugges-
ted that ethno-domesticating and cultivating this species will
help prevent the removal of it from its natural habitats by gi-
ving many small farmers in rural areas a source of income*.

Plant Material collection

Fresh plant material, including leaves and bulbs of
the A. calocephalum species of Zagrosian endemic garlic,
was taken from the north side of Gara Mountain (Hariké
Village, Deralok District; latitude: 37.007705°; longitude:
43.689504°; elevation 1240 m). To estimate the phytoche-
mical components and nutritional value correctly, We took
the plant material in April 2018 when the species was in
its complete development cycle. The harvested plant ma-
terials were placed in a polyethylene bag to protect against
moisture loss while being transported in the field. Taxono-
mi-cally, the plant species were identified using the Flora of
Irag* as a source. Various specimens were deposited in the
herbarium of the University of Duhok's Forestry Department
(DPUH), College of Agricultural Engineering Sciences.

Sample Preparation

The shoot materials (leaves with stems) and bulbs were
carefully cleaned by cutting the bulb roots and removing their
outer tunics. After this cleaning procedure, each plant material
was washed under running water and placed in the plastic
basket to drain the remaining moisture. The samples were
then split into smaller pieces and shade dried at room tem-
perature for around 20 days. The dried parts were then pul-
verized using an electric household blender. For additional
analysis, the powdered samples were kept in a glass jar and
refrigerated (approximately 5 °C). The laboratory facility at the
College of Agricultural Engineering Sciences, University of
Duhok, was used to estimate the various sample parameters,
including moisture content, total ash, crude oil, crude fiber,
crude protein, energy value (kcal), and total carbohydrate on
a dry weight basis, using 100g of a dried powdered sample.
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Determination of Total Moisture Content

According to a technique provided in (45) Method No.
44-15A, the moisture content was measured: A. calocepha-
lum fresh samples weighing 3 g each (for both leaves and
bulbs) were put into a pre-weighed crucible (W0) and wei-
ghed (W1) before being heated in a forced draft oven for
24 hours at 98—100 °C. The crucibles were taken out, let to
cool in a desiccator, and then weighed. The procedure was
performed several times until the crucible, and wild garlic
sample had a constant weight (W2). This was done to gua-
rantee that the crucibles were dry. The equation below was
used to determine moisture content:

Y%Moisture =(w1-w2)/(w1-w0)x100

Where:

WO = Weight (g) of the empty crucible

W1 = Weight (g) of fresh garlic sample + empty crucible
W2 = Weight (g) of dried sample + empty crucible

Determination of Crude Proteins (Kjeldahl nitrogen
method)

According to Kjeldahl's procedure, which included pro-
tein digestion, distillation, and titrationt, the dried powdered
sample was examined for crude protein concentration.

Protein Digestion: By combining 0.5 g of each bulb and
leaf sample with 10 ml of concentrated H2SO4 (98% conc.)
and adding 2 ml of perchloride acid (70%) before heating,
the protein con-tent was ascertained. The mixture was then
heated in the digestion chamber until transparent res-idue
contents were obtained. Then it was given time to cool. The
digest was cooled before diluting it with the proper amount
of distilled water to make it 100 ml.

Protein Distillation: The Markham distillation equipment
was first steamed for 15 minutes. The condenser was then
positioned beneath a 50 ml conical flask containing 5 ml of
2% boric acid to submerge the condenser tip in the solution.
Through a tiny funnel hole, 5.0 ml of the digested ma-terial
was pipetted into the apparatus's main body. After washing
the digest with distilled water, 5 ml of (10 N) NaOH solution
was added. The condenser's digest was boiled until enough
ammoni-um salt was obtained. The green color of the boric
acid plus indicator solution indicated that all of the ammonia
released had been captured.

Protein Titration: By determining how much HCI was
used in the process, the concentration of 0.01 N HCI was
added to the solution in the receiving flask until it changed
color to red. Following titration, the formula was used to de-
termine the % nitrogen:

%N=(V.HCI*N HCI(0.01)*Nitrogen Atomic
Mass(14))/1000*(100ml  D.Water)/(5ml Sample So-lu-
tion)*(%100 )/(0.5 Wt.of Sample)

Where, %N = Nitrogen percentage

V. HCI = Volume (ml) of acid required to titrate

N HCI = Normality of the HCI

D. Water = Distilled water added

Wt.= Weight of a sample (g).

The formula was then used to determine the sample's
crude protein content as a percentage.:

%Crude Protein =%N*F (6.25)

Where F= Conversion factor is equivalent to (6.25)

Determination of Crude Oil

Soxhlet extraction for six hours was used to evaluate
the crude fat content of the powdered sample. Approxima-

tely 3.0 g of samples were precisely weighed and placed in
labeled thimbles. 100 ml of hexane 96% was added to the
dried boiling flasks (250 ml), which had been considered
in accordance. Cotton wool was used to cover the extrac-
tion thimbles securely. After putting the Soxhlet apparatus
together, the flask was attached to the extractor, set on the
heating mantle, and allowed to reflux for 6 hours. After the
extraction was finished, the thimble was taken off, and the
boiling flask was heated in a hot air oven at 70 °C until the
solvent evaporated and the hexane was almost eliminated.
The flask was dried, cooled in a desiccator, and weighed
again®.

The percentage of crude oil was calculated using the
formula:

Crude oil (%) = (Wt. of oil (g) / Wt. of the original sample
(9)) x 100

Determination of Crude Fiber

The percentage of crude fiber was calculated using the
literature recommended method of (47). Following this, 2 g
of a dried, fat-free sample of A. calocephalum powder was
weighed (WO) into a 1000 ml conical flask. H,SO, (20 ml
with 20%) and distilled water (100 ml) were combined, and
the mixture was gently heated for 30 minutes. The content
was filtered through Whatman No.1 filter paper. A spatula
was used to scrape the residue back into the flask. After
that, 100 ml of distilled water and 20 ml of 10% NaOH were
added, and the mixture was allowed to boil gently for 30
minutes. The contents were filtered, and the residue was
extensively treated with hot dis-tilled water, 10% HCI once,
ethanol twice, and petroleum ether three times. It was
allowed to dry, scraped into the crucible, and then dried in
an oven for an additional night at 105 °C. Following remo-
val, the sample was cooled in a desiccator. The sample was
weighed (W1), then ashed in a muffle furnace for 90 minu-
tes at 600 °C, removed, cooled in a desiccator, and weighed
once again (W2). The percentage of crude fiber was calcu-
lated using the equation:

%Crude Fiber=(w1-w2)/w0%100
Where:

WO = Weight of sample (g)

W1 = Weight of dried sample (g)
W2 = Weight of ash sample (g)

Determination of Ash Content

Ash is the inorganic residue that is left after material
has either been wholly burned at a high temperature of 550
°C in a muffle furnace or completely oxidized. It is the totality
of all non-volatile inorganic elements. The ash content de-
termination was followed by a method according to (48). In
this experiment, 2 g of the dry powder sample was weighed
(W1) into pre-weighed empty porcelain crucibles (WO0), whe-
re it was then burned for 5 hours at 55 °C in an ash-muffling
fur-nace to produce ash. Afterward, the ash crucibles were
removed, cooled in a desiccator, and re-weighed (W2).

The % ash content was calculated as follows:

Y%Ash=(w2-w0)/(w1-w0)*x100

Where:

WO = Weight of empty crucible (g)

W1 =Weight of crucible + powdered sample (g)
W2 = Weight of crucible + ash sample (g)
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Determination of Total Carbohydrate

The total percentage carbohydrate content at dry wei-
ght bases (DWB) in the A. calocephalum sample was fo-
llowed by method*®. As a result, the carbohydrate content
was determined by sub-tracting 100 from the difference
between 100 g of the dry mass of a sample and the total
values of its crude protein, crude fat, natural fiber, and ash
constituents*4%%0, The following equation estimated the to-
tal carbohydrate value:

%Carbohydrate (DWB)=100-( % crude fiber + % pro-
tein + % lipid + % ash)

Determination of Energy Value of Samples

Following the method of (51,52), the energy value
(kcal/100 g) of the dried samples was calculated by multipl-
ying the values of carbohydrate content by 4, protein con-
tent by 4, and fat content by 9. This equation estimated the
energy value (kcal/100 g):

Energy Value = (Crude protein x 4) + (Total carbohydra-
te x 4) + (Crude fat x 9)

Minerals Analysis

To determine P, K, Ca, Mg, S, Fe, Mn, Zn, Cu, Cd, Pb,
Al, and Cr, plant material was digested in a di-acid solution
(wet digestion). HNO, and HCIO, were used in a 9:4 ratio
for the procedure. A 100 ml volumetric flask containing 1.0
g of the dried sample powder was filled with 10 ml of ni-tric
acid (HNO3) and left overnight for pre-digestion. Add 8 ml
of HCIO4 the following day and gently stir with a magnetic
stirrer. The flask was put on a hot plate and heated to a
temperature of about 100 °C. After that, it was heated to a
temperature of about 260 °C for more than an hour to cause
the red NO2 vapors to disappear. The volume of the flask's
contents was reduced to 3 to 4 ml through continued evapo-
ration without drying up the mixture. The digestion process
continued until the solution color altered and became color-
less. The flask was filled with 20 ml of deionized water after
cooling. Deionized water was used to make up the volume
and dilute it to the proper concentration, while Whatman
No.1 filter paper was used to filter the sample. The prepared
solution was used for the determination of K, Ca, Mg, S, Fe,
Mn, Zn, Cu, Cd, Pb, Al, and Cr. Atomic absorption spectros-
copy (AAS) was used to estimate these mineral nutrients.
While phosphorus (P) assessment was performed using a
spectrophotometer using a colorimetric meth-od, with the
absorbance being measured at 882 nm%%. To measure Na
in A. calocephalum, the sample was prepared using the dry
ashing method. After digestion, sodium (Na) was estimated
using flame photometry*®.

Total phenolics and Flavonoids content analysis

Sample preparation and extraction

Extracted crude plant material, which was prepared by
combining the dried powder with 500 ml of 96% ethanol in
a conical flask, was utilized to estimate the total phenolic
and flavonoid content. This extraction process took roughly
24 hours. Then, plant extracts were filtered through layers
of folded filter paper, and ethanol extracts were concentra-
ted using a Rotary Vacuum Evaporator at 40 °C. The sol-
vent was eliminated using a rotary evaporator. This method
in-volved carefully controlling the solvent removal while

using a vacuum. The water bath was heat-ed to 40 °C while
the distillation flask was rotated between 150 and 200 rpm
with the distillation flask filled to 50% with ethanol plant ex-
tracts. Following the evaporation of ethanol, the con-densed
crude plant material was collected and scraped off the wall
of the distillate flask using a spatula. The remaining plant
stock was scraped off the flask's wall using a small amount
of ethanol solvent, and it was added together before being
allowed to evaporate at room temperature overnight. The
obtained crude plant material weight was then recorded
and stored in a freezer at a temperature of -5 °C for further
analysis.

Total phenol content (TPC)

Folin-Ciocalteu's method was used to determine the to-
tal phenolic content in the ethanolic extract of A. calocepha-
lum according to (55,56). Folin-Ciocalteu's phenol reagent
and concentrated ex-tract material solution were mixed in a
test tube with 1 mL each. The mixture was then left in the
dark for about 5 minutes, at which 10 ml of a 7% sodium
carbonate (Na,CO,) solution was added, followed by 13
ml of deionized distilled water, and the mixture was gently
shaken until well mixed. The mixture was left in the dark
for about 30 minutes at room temperature (20-23 °C) to
allow the reaction to complete. Then the absorbance of the
mixture's blue color was determined at 760 nm using a UV
spectrophotometer. The total phenol content was calcula-
ted us-ing a gallic acid solution standard curve. The results
were represented as milligrams of gallic acid equivalents
(mg GAE/100 g) of extracted dried samples. The estimation
of the total phenolic compounds in triplicate was performed.

Total flavonoid content (TFC) determination

Total flavonoid content was determined according to
the method described by (57). Consequently, a half milliliter
of each extract (0.1 gm/ml) in methanol was mixed with 1.5
ml of methanol, 0.1 ml of 10% aluminum chloride, then 0.1
ml of 1 M potassium acetate, and 2.8 ml of distilled wa-ter
were added. The combination then stayed at room tempe-
rature for 30 minutes. A UV/visible spectrophotometer was
used to detect the reaction mixture's absorbance at 415 nm.
Every sam-ple was tested twice. Following the process for
all traditional quercetin solutions (12.5-100 ug /ml), a stan-
dard curve was created in methanol. Results were stated
as milligrams of quercetin equivalent per gram (mg QE/g)
of extract.

|
Results

According to the study's findings in Figure 1, the num-
ber of phenolic compounds was significant-ly influenced by
the plant part used. Interestingly, bulbous sections showed
a high level of phe-nolic compounds (0.684 mg gallic acid
equivalents/g of dry extract, eq.100g"); While the shoot
sections, including the leaves and young stems, had the
lowest concentration of phenolic compounds (0.522 mg ga-
llic acid equivalents/g of dry extract, eq.100g"). These fin-
dings strongly suggested that the portion used impacted the
number of phenolic compounds overall.

The total flavonoids of Allium calocephalum extracts
were estimated using the aluminum chlo-ride colorimetric
method Figure 2. The number of flavonoids in the bulbous
parts extract was higher than that in the shoot parts extract
the values were (6.31 and 4.73 pg quercetin equiva-lents/g
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of dry extract, eq.100g™") respectively, for both bulbous and
shoot parts.

The results of proximate composition in studied sample
materials are given in Table 1; the com-parative analysis of
the two portions of Allium calocephalum was obtained. The
bulbous parts had the most significant dry weight basis of
total carbohydrates (71.75%), while the shoot parts had the
lowest percentage (54.33%). There was a substantial diffe-
rence between the oil content of the two parts, with bulbous
legs having a more excellent value (9.52%) than shoot parts
(6.53%), and moisture content was highest in bulbous parts
of Allium calocephalum (92.56%) as compared to shoot de-
tails (90.24%). Also, the highest energy value (Kcal) found
in bulbous parts (408.86 Kcal) was comparable with the (
339.84 Kcal) value found in shoot parts. Contrarily, the cru-
de protein, crude fiber, and natural ash content were higher
in the shoot sections, with discounts of 15.93%, 13.89%,
and 9.32%, respectively. In contrast, the bulbous areas had
the low-est values, at 9.05%, 6.84%, and 2.83 %, respec-
tively.

The results in Table 2 showed that there was some va-
riation in the macro-mineral contents of the two plant parts
for calcium, phosphorus, magnesium, and sulfur; the shoot
parts had the highest contents (384.82, 329.59, 154.549,
and 349.8 mg/100g) respectively, as opposed to the bul-
bous parts (309.66, 46.35, 107.692, and 284.5 mg/100g).

However, the bulbous sections had the highest potassium
and sodium content (1995.902 and 372.402 mg/100g), res-
pectively, while the shoot parts had the lowest potassium
and sodium content (1343.6 and 159.6 mg/100g), respec-ti-
vely.

The data in Table 3 show no significant changes be-
tween the micro-mineral contents analyses in the two parts
of the plant. According to the study, the high concentrations
of zinc, iron, manganese, lead, aluminum, and chromium
identified in shoot parts were (3.857, 11.514, 0.714, 2.131,
and 13.846 mg/100g) respectively, while the low concentra-
tions detected in bulbous parts were (3.108, 3.5, ND, 1.668,
8.869, and 0.1 mg/100g). Unexpectedly, it was discovered
that bulbous portions (0.8 mg/100g) had a higher level of
copper content than shoot parts (0.582 mg/100g).

Overall, differences in the chemical composition of
Allium calocephalum Wendelbo and other plant tissues may
be caused by various influences, including soil composition,
growing conditions, temperature, precipitation, sun expo-
sure, and interactions with other plants and animals in the
ecosystem. Wide intraspecific variability was found mainly
in carbohydrates, which are closely involved in plant meta-
bolism. Hence, slight variations in the growth stage can lead
to differences in carbohydrate and mineral element content,
which are strongly influenced by environmental circumstan-
ces, including soil composition, among other aspects™.
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The parameters Shoot parts Bulbous parts
%Total Carbohydrate 54.33£0.52 71.75£0.95
(DWB)

%Crude oil (DWB) 6.53+£0.13 9.52+1.68
% Fresh Moisture Con- 90.24+1.13 92.37+£0.92
tent

Energy value kcal/100g 339.84£7.01 408.86%£19.76
% Crude Protein (DWB) 15.93+£0.94 9.05+£0.21
% Crude Fibre (DWB) 13.89+0.74 6.84+0.59
% Ash (DWB) 9.32+0.27 2.83+1.34

1'Values are mean on a dry weight basis + standard deviation for three replications
Table 1. Proximate composition of Allium calocephalum plant in both shoot and bulbous parts.

Macro-elements composition (mg/100g) = Shoot parts Bulbous parts
Calcium (Ca) 384.82+4.3 309.66+3.6
Phosphorus (P) 32959851 46.35£4.2
Magnesium (Mg) 154.5494+3.2 107.692+1.5
Sulfur (S) 349.843.7 | 284.542.9
Potassium (K) 1343.675+£7.3 | 1995.902+9
Sodium (Na) 159.621+1.4 372.4024+1.7

2 Nutritional value per 100 g of dry plant material = standard deviation for three replications.
Table 2. Macro-mineral elements of the Allium calocephalum plant were studied in both shoot and bulbous parts.

Micro-elements composition (mg/100g) = Shoot parts Bulbous parts
Zinc (Zn) 3.857+£0.05 3.108+£0.05
Iron (Fe) 11.514£0.07 3.5+0.06
Manganese (Mn) 0.714£0.003 ND

' Lead (Pb) 2.131%0.05 1.668+0.04
Aluminium (Al) 13.846+0.2 8.869+0.1
Chromium (Cr) 0.418+0.005 0.1+0.003
Copper (Cu) 0.582+0.008 0.8+0.005

' Cadmium (Cd) | 0.0151+0.004 0.0308+0.005

3 Nutritional value per 100 g of dry plant material =+ standard deviation for three replications. ND: Not Detectable
Table 3. Micro-mineral composition of Allium calocephalum plant in both shoot and bulbous parts.

. . of benefits against ailments like cancer, arthritis, and as-
Discussion

thma, these natural phytochemical compounds are beco-

Previous research has highlighted the significance of ming more common in today's society. In contrast to phar-

the Allium taxa in terms of its pharmacological and nutritio-
nal properties'>%. The indigenous communities have histo-
rically harvested these low-toxic edible vegetable plant spe-
cies in large quantities for their daily diets, excellent flavor
(which is rich in sulfur content), and medicinal properties
(anticancer, antioxidant, antimicrobial, etc.)'®®. Due to its
numerous medical applications, which have a wide range

maceutical chemicals, these natural phytochemicals are
human-friendly medications since they can treat diseases
without harming or endangering humans®®. The metabolic
products are known as polyphones, and phenolic com-
pounds are found in plant-based meals. These compounds
had numerous biological and pharmacological properties
that could offer protection from chronic illness®. They are
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more active antioxidants than vitamins. They can neutralize
oxidative free radicals®’.

The results of phenolic compounds are consistent with
(62) observed for all tested cultivated garlic Allium sativum
L extracts. Various levels of phenolics (0.05-0.98 mg gallic
acid equivalents/g of dry extract). Also, agreement with (63)
when they found that the total phenolic content in cultivated
garlic Allium sativum L. varied from 3.4 mg gallic acid equi-
valents (GAE)/g of dry matter (dm) to 10.8 mg GAE/g of dm
with a mean value of 6.5 mg GAE/g of dm in the bulbous
parts. The average total phenolics and flavonoids of the wild
leek are 5.77 mg GAE/g extract, and 0.86% reported entire
phenolic contents for Allium porrum (0.369 mg GAE/g ex-
tract).

On the other hand, the results of total flavonoids coinci-
de with those reported® when evaluating the phenolic and
flavonoid contents and the antibacterial and antioxidant
properties of onion (Allium cepa) and garlic (Allium sati-
vum). The maximum value of total flavonoids was 17.64 mg
EC/100 g, obtained from an 80% ethanolic garlic extract.
The lowest value was 0.41 mg EC/100 g for aqueous oak
extracts. According to studies in (66), the phenolic compo-
nents of Allium sativum were lower (0.56 mg EC/g extract),
while Allium cepa had higher levels of flavonoids (1.31 mg
EC/g extract). The antioxidant activity of garlic was stron-
gly correlated with its phenol content, which had antioxidant
properties and flavonoid content. Phenol content, antioxi-
dant activity and differences among garlic, onion and Allium
calocephalum cultivars would facilitate the choice of culti-
vars with medicinal advantages®’.

These results of the dry weight basis of total carbo-
hydrates, energy, oil content, the moisture con-tent in bul-
bous parts dry weight basis of complete protein, fibers and
ash that were observed agreed with the outcomes were
consistent with those®. It revealed a moisture content of
about 78%, which was between the cultivated leek Allium
porrum (86%) and garlic Allium sativum (64%). 69 found
that wild leek has an average value of (4.23%), making it
an attractive source of dietary fiber. According to the Food
Nutrition Board's recommendations, a 100 g portion can
give (20.29%) of the daily amount needed for women and
(11.21%) of the required daily amount for men. Additionally,
compared to cultivated species, wild leeks had a more me-
aningful average fi-ber content (2.9%). Regarding protein
content, A. sativum and A. porrum have (0.9 g/100 g and
2.1 g/100 g), respectively, but the average values found in
wild leeks are (1.67 g/100 g) 68. 70 found that Allium sativa
had the highest carbohydrate composition (16.60 g/100 g),
but the wild Allium cepa had a higher carbohydrate compo-
sition (16.60 g/100 g). The primary macronutrient of the bulb
has an energy value of (78.92 kcal/100 g) in Allium sativum,
while Allium sativum and Allium porrum have an energy va-
lue of (139 kcal/100 g)®8. On the other side, the findings of
macro-elements composition are consistent with those of
(71), who reports that Chrysanthemum coronari-um had a
K content of roughly 1800 mg/100g, which was compara-
ble to other culinary plants like savory, black thyme, and
oregano, with values of about (1366, 1654.6, and 1962.5
mg/100g) respectively’. Additionally, Capsicum's Ca, P,
and Mg contents (633, 148.5, and 443.2 mg/100g), respec-
tively, were comparable to those of Reseda alba, which has
average Ca, P, and Mg contents of about (1210, 250, and
220 mg/100g) respectively™.

The results of the micro-elements composition showed
that, contrary to expectations, there was no substantial diffe-

rence between the two parts of the plant in the comparable
cadmium concentrations. This result agrees with (73) fin-
dings, which indicated that the Zn contents of Zea mays L.
and Ipomoea batatas (L.) Lam. were (3.8 and 3 mg/100 g),
respectively. Additionally, (72) noted that cumin, caraway,
and fennel each had a Fe concentration of (12.9, 4.67, and
9.72 mg/100g) respectively. It is widely known that the pre-
sence of some calcium-binding compounds, such as oxalic
acid, which encourages the production of insoluble calcium
oxalates and may be present in high concentrations in leafy
vegetables, interferes with the absorption of calcium of plant
origin.

The highest secondary metabolite contents, such as
total phenolic and flavonoids, were found in the aerial parts
and in plants collected from high altitude areas. These re-
sults confirm the effects of different geographical and envi-
ronmental regions®. The plants that are collected from high
altitudes contain high secondary metabolites.

Environmental conditions are important factors affec-
ting plant growth and chemical compound levels®®, reported
photoperiod (light and day lengths) affected plants content,
essential oils and mineral nutrients”. Other studies have
also noted the influence of altitude, drought and light inten-
sity on plants' growth and their contents™; this confirmed
the differences in the chemical composition affected by va-
rious altitudes and geographical positions. The researchers
concluded that the ecological factors of habitat, such as al-
titude and soil physiochemical properties, could affect plant
vegetative growth and change the quality and quantity of
essential oils and chemical compounds in aromatic and me-
dicinal plants. These changes happened as resistance to
environmental stress™"2.

|
Conclusions

This research study has given an account of the reason
for the traditional uses of Allium calocephalum by the ru-
ral communities in the Kurdistan Region of Iraq to enhance
their food security and preserve their natural heritage. The
results of this investigation show that this zagrosian wild en-
demic garlic has excellent nutritional value and phytochemi-
cal prosperities and is considered one of the natural ecosys-
tem services. Interestingly, the phytochemical compound
levels were significantly affected by the plant parts. Indeed,
the highest level of phenolic and fla-vonoid compounds, to-
tal carbohydrates, energy value, and fat content were ob-
tained from bulbous parts. In contrast, total protein, fibers,
and Ash content were observed in shoot parts. Concerning
the macro-mineral contents analysis (Calcium, Phosphorus,
Magnesium, Sulphur, potassium, and sodium), both bulbs
and leaves details showed variation in content level. The
cur-rent findings add substantially to our understanding of
the nutritional value and phytochemical prosperities of this
wild edible garlic and will serve as a base for future ethno-
botanical and phar-macological studies.

L __________________________________|
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