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Abstract 

This study was conducted to investigate the phytochemical compounds of Aloe vera leaves by using LC-MS and evaluate 
their antifungal and allelopathic activities in vitro. The ethanol extract of Aloe vera leaves was subjected to evaluate their 
antifungal activity against three plants pathogenic fungi, Fusarium roseum, Fusarium oxysporum lycopersici and Botrytis 
cinerea by using the agar plate diffusion plate method. The aqueous extract of Aloe vera leaves was subjected to evaluate the 
allelopathic potential on germination and seedling growth of durum wheat Triticum durum and Amaranthus hybridus which 
is an advantice species of cereals. We used the bioassay of germination and seedling growth of both species.  By LC-MS 
analysis, 11 bioactive phytochemical compounds were identified in ethanol extract:5-((S-2'-oxo-4'-hydroxypentyl-2(ß-
glucopyranosyl-oxy-methyl)chromone, isoaloerisin D, aloenin, aloeninB, aloenin-2ˋ-p-coumaroyl ester, aloe-emodin-
diglucoside, 10-hydroxyaloin B, 10-hydroxyaloin A, aloin B, aloin A, aloveroside B. The antifungal  activity showed that the 
ethanol extract has an inhibitory activity against all the mycelial strains. The allelopathic effect of different concentrations 
slowed the kinetics of germination of Triticum durum and Amaranthus hybridus and significantly decreased the rate of final 
germination of Amaranthus hybridus (100% at  C10% and C25%), and a weak effect of inhibition of the germination was 
noticed for Triticum durum (40% at C25%). The aqueous extract has an inhibitory effect on the length of the roots (98% at 
C25%) and the height of the stems (100% at C25%) of Triticum durum. All concentrations of the aqueous extract have an 
inhibitory effect on the root length of Amaranthus hybridus. These results showed that Aloe vera would be suggested as a 
new potential source of natural herbicides and fungicides. 
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1. Introduction 

Aloe vera is a medicinal and ornamental plant 
belonging to Lilaceae family, usually originating in the dry 
regions of Africa, Asia, and Southern Europe, especially in 
the Mediterranean regions (Urch, 1999; Rodŕ iguez et al. 
2010). It is being cultivated in other areas with different 
climatic conditions (Rodŕ iguez et al. 2010). Mexico is the 
main producer of Aloe vera, followed by Latin America, 
China, Thailand, and the United States (Rodŕ iguez et al. 
2010). Vitamins, enzymes, minerals, starch, lignin, 
anthraquinones, saponins, salicylic acid, and amino acids 
are among the more than 75 nutrients and 200 active 
compounds contained in Aloe vera (Park and Jo, 2006). 

Previous research has revealed that phenolics such as 
chromone, anthrone, and phenyl pyrone are the most 
common secondary metabolites found in Aloe species' 
exudates. It is noteworthy that C-glycosylated chromones 
are found to represent a class of naturally occurring 

secondary metabolites that are known to be unique 
compounds in aloe, not having been reported in other 
plants (Franz and Grün, 1983). 

This plant has several biological properties: anti-
inflammatory (Afzal et al., 1991; Malterud et al., 1993), 
immuno-stimulatory (Ramamoorthy and Tizard, 1998), 
antiviral (Khalon et al., 1991),  cell growth stimulatory 
activity (Tizard et al., 1994), and antifungal (Kawai et al., 
1998). 

Fungal diseases of crops are usually controlled using 
resistant cultivars, fumigants and long rotations, but 
mainly by using fungicides (Rongai et al., 2015). The 
widespread use of fungicides to combat plant diseases has 
resulted in the accumulation of toxins in both humans and 
the environment. (Cherkupally et al., 2017).  

In an effort to minimize the use of synthetic fungicides, 
alternative methods to combat fungal diseases have been 
investigated using compounds obtained from plant 
sources. More than 500 plant species have recently been 
tested for antifungal activity. (Rongai et al., 2012). Just 

https://doi.org/10.54319/jjbs/150104


 © 2022 Jordan Journal of Biological Sciences. All rights reserved - Volume 15, Number 1 22 

3% of the plants studied had significant antifungal activity. 
Many authors have also studied the importance of 
secondary metabolites in antifungal activity (Rongai et al., 
2015). The relationship between antifungal activity and 
total phenolic content has also been reported (Stanković  et 
al., 2012; El-Khateeb et al.,2013).  

The presence of weeds in a cereal field can be harmful 
in many ways. The phenomena of competition between 
weeds and crops, in particular, contribute to yield losses 
(Le Bourgeois and Merlier, 1995) by directly affecting 
crop growth. To control these weeds, massive quantities of 
chemical herbicides are used around the world (Turk and 
Tawaha, 2003). Synthetic herbicides, on the other hand, 
are often harmful and trigger environmental issues (Sharifi 
Rad et al., 2014; Khanh et al., 2004; Sodaeizadeh et al., 
2009). Mechanical weeding methods used in biological 
agriculture offer an alternative (Mason and Spanner, 2006; 
Bond and Grundy, 2001; Jordan, 1993), but their limit is 
linked to energy costs and working time for the farmer. 
Allelopathy is considered a promising technique for 
biological control (Ravlić et al., 2017; Lovett, 1991). 
Allelopathy is a biological process in which plants interact 
with one another, either negatively or positively, by 
releasing allelochemicals into the environment. (Ravlić et 
al., 2017; Rice, 1984). Allelochemicals are found in the 
stems, leaves, seeds, inflorescences, fruits, roots, and seeds 
of plants as end products, by-products, and metabolites 
(Sisodia and Siddiqui, 2010). 

Other organisms, such as plants, animals, and 
microorganisms, are affected by the release of these 
chemical compounds into the atmosphere, and their 
behavior is either inhibited or stimulated (Fujii et al., 
2003). There is mounting evidence that these plant 
chemicals can inhibit weed species' germination and 
development (Mohsenzadeh et al., 2011; Singh et al., 
2003; Turk and Tawaha, 2003; Sampietro and Vattuone, 
2006).   

Allelopathy's role in the natural management of weeds 
and crop growth is now widely acknowledged. (Sharifi 
Rad et al., 2014; Mohsenzadeh et al., 2010; Khan et al., 
2009). In recent years, medicinal plants have been 
increasingly explored for their allelopathic potential 
(Modallal and Al-Charchafchi , 2006; Anjum et al., 2010). 

The present study aims to investigate the Aloe vera 
phytochemical compounds by using LC-MS and to 
evaluate their antifungal and allelopathic activities in vitro. 

2. Materials and Methods 

2.1. Chemicals and Reagents  

Ethanol, methanol, acetonitrile, DMSO and water were 
obtained from Sigma Chemical Co (Sigma-Aldrich GmbH, 
Stern-heim, Germany). Formic acid was obtained from 
Biochem Chemopharma.  

2.2. Plant materials 
The leaves of Aloe vera were collected in October 2016 

from the Aloe vera farm in Almeria (Spain). Then, the 
leaves of the plant were cleaned, dried and ground into 
powder. 

Triticum durum and  Amaranthus hybridus seeds were 
collected in El Tarf (Algeria) and stored in paper bags. 

2.3. Fungal agents 

Three plant pathogenic strains, Fusarium roseum, 
Fusarium oxysporum lycopersici and Botrytis cinerea were 
obtained from Biotechnology Research Center (CRBT), 
Laboratory of  Mycology, Constantine, Algeria. 

2.4. Preparation of ethanol extract 

10 g of leaf powder was mixed with 100 mL of 
ethanol/water (80:20, v/v) for 24 h at room temperature. 
The extraction was performed 3 times with renewal of the 
solvent. A double-layered muslin cloth was used to filter 
the contents, followed by Whatman filter paper n°1. The 
bacteria were then removed using a micro-filter with a 
pore size of 0.22 μm. The filtrate was evaporated to 
dryness using a rotary evaporation at 40° C to yield 19% of 
the dry weight of residue which was stored at 4° C until 
use. The extraction yield was calculated and expressed as 
the percentage of the extract in relation to the mass of 
crushed leaves (%, w/w). 

2.5. Qualitative determination of the phenolic contents of 
Aloe vera leaves  

Qualitative analysis of phenolic compounds in the 
ethanol extract of Aloe vera leaves was carried out 
according to the protocol described by Bidel et al.(2015). 
5mg of  ethanol extract was mixed with 1mL of the 
methanol-water mixture (50/50, v/v). The sample was then 
ultrafiltered (10 min at 1000 rpm on Eppendorf 
centrifuge). 10 μL of  the supernatant solution were 
injected into the chromatography chain via its automatic 
injector. 

Chromatographic separation was carried out on a 
XTerra MS equipped with a binary HPLC pump (Waters 
1525l, Waters, Manchester, UK), ESCi multimode 
ionization mass spectrometer (Micromass Ltd, 
Manchester, UK) equipped with an electrospray ionization 
ion source (ZSpray MKII) and a Waters 996 photodiode 
array detector. The tested extract was separated on an 
Agilent C18 column (3.5 µm particle size, 2.1×100 mm) at 
40° C.  A flow rate of 210 µL/min was used. Mobile phases 
consisted of water (solvent A) and acetonitrile (solvent B), 
both acidified with 0.1 % (v/v) formic acid to minimize the 
ionization of phenolics (around pH 3.0). The capillary 
voltage was 2.5 kV. Nitrogen was used as the desolation 
gas (400 L/h) and cone gas (50 L/h). In the first step, 
spectra were reported in both negative and positive modes 
in full scan mode over the m/z 50-1200 range. Absorbance 
spectra in the 210-800 nm range. Mass spectra and 
absorbance were handled using MassLynx 3.5 software 
(Micromass Ltd). 

2.6. Antifungal activity 

The antifungal activity of Aloe vera leaves against three 
plant pathogenic fungi (Fusarium roseum, Fusarium 
oxysporum lycopersici and Botrytis cinerea) was tested 
using the agar plate diffusion plate method. 

Six dilutions of the ethanol extract were prepared in 
DMSO (dimethylsulfoxide) (0.15%, 0.31%, 0.62%, 
1.25%, 2.5% and 5%). 1 mL of each concentration was 
added to 15 mL of PDA culture medium (Potato dextrose 
agar). After solidification of the medium, 5 mm diameter 
mycelial discs from the margin of seven days old fungal 
cultures were placed in the center of each petri plate. 
(1disc/petri plate). Three replicates were performed for 
each extract concentration. Untreated medium (0%) was 
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used as control. The petri plates  were incubated for 144 
hours in the oven at a temperature of 20± 2°C. 

Fungal growth was measured by averaging the two 
perpendicular diameters of each growing colony. The 
following formula was used to calculate the growth 
inhibition percentage (%): 

Growth inhibition % = [(dc ˗ dt) ̸ dc] × 100 
Where dc is the colony diameter in control plates and dt is the 
colony diameter in treated plates. 

The minimum inhibitory concentrations (MIC) of the 
effective plant extract is defined as the lowest 
concentration of the antifungal agent that inhibits the 
fungal growth. 

2.7. Allelopathic potential 

2.7.1. Preparation of concentrations 

Different concentrations (1%, 5%, 10% and 25%) were 
prepared by maceration the powder from the leaves of 
Aloe vera under agitation in distilled water for 24 hours. 
The content was then filtered through Whatman filter 
paper n°1, and then the extract obtained was stored at 
4°Cuntil use. 
2.7.2. Test for inhibition of germination and growth of 
Amaranthus hybridus and Triticum durum 

Amaranthus hybridus and Triticum durum seeds were 
arranged in petri plates (10 seeds/petri plate) with filter 
paper moistened with Aloe vera aqueous extract at various 
concentrations. The control was prepared with distilled 
water. Germination tests were conducted in an oven at a 
constant temperature of 25°C. 
2.7.3. Observations and Measurement 

Observations and measurements included the kinetics, 
seed germination rate and seedling growth (stem height, 
root length) of Amaranthus hybridus and Triticum durum. 
The notations were carried out daily for 8 days. Three 
repetitions were performed out for each concentration of 
the extract. 
2.7.3.1. Determination of germination percentages 

After 8 days of incubation, the germination percentage 
of each species is determined. Sprouted seeds are any seed 
that has developed a coleorhiz in monocotyledonous 
species or a radical in dicotyledonous species. 
2.7.3.2. .Determination of inhibition percentages 

Inhibition percentages were calculated according to the 
formula used by Dhima et al. (2006) and Chung et al. 
(2003): 

Germination inhibition %= [(G-g) / G] × 100  
Where G is the germination in the control (distilled water) and g is 
germination in different concentrations of the extract.] 

Growth inhibition % = [(H-h) / H] × 100  
Where H is stem height or root length in the control (distilled 
water) and h is stem height or root lengthin different 
concentrations of the extract. 

2.8. Statistical analysis  

All assays were estimated in triplicates and the results 
were presented as means ± standard deviation (SD). 
Statistical analysis was performed using Variance Analysis 
(ANOVA, SAS), and averages were compared according 
to the student test. The results are considered to be 
significant when p < 0.05. 

3. Results 

3.1.  Qualitative determination of the phenolic contents 
of Aloe vera  leaves  

Chromatogram of ethanolic extract by LC-MS analysis 
was shown in Figure 1 and the characterized compounds 
were presented in Table 1, identified with the numbers 1-
11 considering the elution order. The compounds were 
divided into four classes in this study: chromones, phenyl 
pyrones, naphthalene derivatives, and anthrones. 

 
The determination of phenolic compounds classes 

found were identified using their UV spectra obtained by 
LC-MS data, and then confirmed by comparison with 
literature data. 

Two peaks 2 and 3 from 5-((S-2'-oxo-4'-
hydroxypentyl-2(ß-glucopyranosyl-oxy-methyl)chromone 
and isoaloerisin D, respectively) were identified as 
chromones. These compounds have been identified by Wu 
et al.(2013); Fanali et al. (2010). Three phenyl pyrones 
(peaks 4, 8 and 11)  eluting at 23.2, 32.8 and 55 min, 
giving [M− H]− ions, were identified as aloenin, aloenin 
B and aloenin-2ˋ-p-coumaroyl ester, respectively (Wu et 
al., 2013). 
Five Peaks 1, 5, 6, 9 and 10 (from Aloe-emodin-
diglucoside,10-Hydroxyaloin B, 10-Hydroxyaloin A, 
Aloin B, Aloin A, respectively) were characterized as 
anthrones. The results were in accordance with those 
reported  by Wu et al.(2013); Fanali et al. (2010); Quispe 
et al.(2018). Peak 7 was characterized as aloveroside B 
(Naphthalene derivative), similar to previously reported 
aloveroside A (Wu et al., 2013;  Yang et al., 2010). 
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Table 1. Peak assignments of metabolites identified by LC-MS of  ethanol extract of Aloe vera  leaves. 

a : The notation for peak number refers to figure 1. 

Figure 1. LC-MS chromatogram of ethanol extract of Aloe vera leaves at 320 nm expressed in absorbance units (AU). 

3.2. Antifungal activity of Aloe vera 
Antifungal activity of ethanol extract was determined 

against three plant pathogenic fungi, Fusarium roseum, 
Fusarium oxysporum lycopersici and Botrytis cinerea. The 
results of the Growth inhibition percentage of ethanol 
extract show that the ethanol extract has an inhibitory 
activity against the tested mycelial strains (Figures 2 and 
3). 

It is noted that  the ethanol extract at concentrations 
(5%, 2.50%, 1.25% and 0.62%) partially inhibited the 
growth of Fusarium roseum with an inhibition rate 
(92%±2.64, 85%±3.60, 77.33%±1.15 and 51%±2.64, 
respectively), and at the concentrations (5% and 2.50%) 
partially inhibited the growth of Fusarium oxysporum 

lycopersici  with an inhibition rate (71%± 4.58and 
55%±1.63). 

Results showed that the ethanol extract at the 
concentrations (5%, 2.50% and 1.25%) totally inhibited 
the growth of Botrytis cinerea (100%±0.00) and MIC of 
about 1.25%. The ethanol extract at concentrations (0.62% 
and 0.31%) partially inhibited the growth of this plant 
pathogenic fungi with an inhibition rate (72%±2.16 and 
63.67%±0.57, respectively). 

Peak 
numbera 

Retention 

    time 

   (min) 

Molcular 
formula 

       MS1          

      ion 

          Fragments 

               MS2 

Tentative Identification          References 

1 14.97 C27H29015 593 [M-H]- 377 Aloe-emodin-
diglucoside 

(Quispeetal.,2018) 

 

2 

 

15.6 

 

C21H26O10 

 

461 

 

[M+H]+ 

 

443, 417, 399, 249, 185 

 

  5-((S-2'-oxo-4'-  
hydroxypentyl2(  

ß- glucopyranosyl-oxy-
methyl)chromone 

 

 

(Wu et al., 2013) 

 

3 

 

21 

 

C29H32011 

 

557.13 

 

[M+H]+ 

 

437,513,393, 291,247,217 

 

     isoaloerisin D 

(Wu et al., 2013; 
Fanalietal., 2010) 

4 23.2 

 

C19H22O10 409.11 

 

[M−H]− 

 

247, 203, 171 Aloenin (Wu et al., 2013) 

5 23.9 C21H22O10 433 [M−H]− 270 10-Hydroxyaloin B (Wu et al., 2013) 

6 27.9 C21H22O10 433 [M−H]− 270 10-Hydroxyaloin A (Wu et al., 2013) 

7 29.5 

 

C30H40O17 

 

695 

 

[M+H]+ 

 

549, 335 Aloveroside B 
 

(Wu et al., 2013) 

8 32.8 

 

C34H38O17 

 

717 [M-H]- 247, 555 

 

Aloenin B 
 

(Wu et al., 2013;Fanali 
etal., 2010) 

9 48.5 C21H22O9
 417 [M-H]- 297, 268, 239 Aloin B Wu et al., 2013 ;Fanali 

etal., 2010 ;Quispeetal., 
2018.) 

10 53 C21H22O9
 417 [M-H]- 297, 268, 239 Aloin A Wu et al., 2013 ;Fanali 

etal., 2010 ;Quispeetal., 
2018.) 

11 55 C28H28O12
 555 [M-H]- 247, 391, 307 Aloenin-2ˋ-p-

coumaroyl ester 
(Wu et al., 2013)  
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Figure 2. Growth inhibition percentage of ethanol  extract 
concentrations  of Aloe vera leaves. 

Figure 3. Fusarium roseum (A), Fusarium oxysporum lycopersici 
(B) and Botrytis cinerea (C) colonies grown on PDA medium 
supplemented with ethanol extract of Aloe vera leaves, tested at 
six concentrations (5%, 2.5%,1.25%, 0.62%, 0.31% and 0.15%,) 
recorded after 144 hours of incubation at 20°C. Negative control 
(D): Untreated control (PDA + DMSO).  

3.3.  Allelopathic  potential 

3.3.1. Effects of the aqueous extract of Aloe vera on 
germination of Triticum durum and Amaranthus hybridus 

Different  concentrations  of  the  aqueous  extract  of  
Aloe vera leaves  slow  the germination  kinetics of  
Triticum durum  and  Amaranthus hybridus seeds (Figures 
4 and 5) and  significantly  reduce  the  rate of  final 
germination  of  Amaranthus hybridus. 

The germination  inhibition  effect  of  Amaranthus 
hybridus reaches a maximum value of 100% for C10% and 

C25%. However, a weaker germination inhibition effect 
(40%) was observed for  Triticum  durum  at the 
concentration C25%. 

Figure 4. Effect of the aqueous extract of Aloe vera leaves on the 
germination kinetics of Triticum durum. 

Figure 5. Effect of the aqueous extract of Aloe vera leaves on 
germination kinetics of Amaranthus hybridus 

Most of the studied concentrations of aqueous extract 
have an important inhibitory effect on root length and stem 
height of Triticum durum and Amaranthus hybridus 
seedlings (Table 2). The aqueous extract has an inhibitory 
effect on the length of the roots and the height of the stems 
of  Triticum durum from the concentration C5% and 
reaches a maximum value at the concentration C25% 
(98.08%, 96.97% for roots and stems). At the C1% 
concentration, however, the aqueous extract does not 
represent an inhibitory effect on the root length and height 
of Triticum durum stems, which is respectively 7.20± 
0.16cm, 4.4± 0.96cm. 

The aqueous extract from the leaves of Aloe vera has 
an inhibitory effect on the length of the roots of 
Amaranthus hybridus at all concentrations and completely 
inhibits root growth (100%) at C10% and C25% 
concentrations. 

Table 2. Effect of the aqueous extract of Aloe vera leaves on the growth of the roots and stems of Triticum durum and Amaranthus 
hybridus. 

In the same column, the means followed by the same letter are not significantly different according to the student test at p<0.05. Each value 
represents a mean standard deviation (n=3). 

Concentrations Length of  Triticum durum  roots 

cm                Inhibition% 

Height of the stems of  Triticum durum 

cm            Inhibition% 

Length of Amaranthus  hybridus roots 

cm            Inhibition% 

  Control 7.8±0.28a           0.0±0.00 5.5 ±0.70a              0.0±0.00 5.16±0.62a            0.0±0.00 

  C1% 7.20±0.16a        8.05±1.41 4.4±0.96a               23.02±3 1.8 ±0.28b              64.44±3.84 

  C5% 1.83±0.28b        75.97±4.57 0.63±0.15b           88.56±1.25 0.16±0.05c             93.84±4.31 

  C10% 1.7±0.36b          79.13±4.39 0.16±0.05c           90.1±2.15 0.00±0.00d             100±0.00 

  C25% 0.15±0.05c        98.08±0.62 0.1±0.05c             96.97±1.00 0.00±0.00d             100±0.00 
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4. Discussion 

Evaluation of  the antifungal potential of Aloe vera 
leaves in our study is consistent with previous work 
reports. It should be noted that Casian et al. (2007) showed 
that the Aloe vera leaf extract inhibit the mycelial growth 
of Penicillium gladioli, Fusarium oxysporum, 
Heterosporium pruneti and Botrytis gladiolorum. Jasso et 
al. (2005) assessed the antifungal potential of Aloe vera 
leaf extract against the mycelium development of 
Rhizoctonia solani, Fusarium oxysporum  and 
Collectotrichum  coccodes and found positive results. Saks 
and Barkai-Golan (1995) tested the antifungal potential of 
Aloe vera leaf on four plant pathogenic fungi, Botrytis 
cinerea, Alternaria alternata, Penicillium digitatum and  
penicillium expansum; the result of this study showed that 
the Aloe vera leaves suppress the mycelial growth of all 
mycelial strains tested. In our study, the Aloe vera leaves 
completely inhibited the growth of Botrytis cinerea 
(100%). However, Saks and Barkai-Golan ( 1995) showed 
that Aloe vera leaves partially inhibited the growth of 
Botrytis cinerea (67%), The difference between these 
results may be due to geographical and climatic 
conditions, which may affect the phytochemical 
composition of the plant and its antifungal activity 
(Jeyasakthy et al., 2017).  

 Bajwa and Shafique (2007) used Aloe vera extract 
against plant pathogenic strains, Alternaria alternata, 
Alternaria citri and Alternaria tenuissima. The results of 
this study reflect that Aloe vera has an inhibitory effect on 
mycelial growth and the proliferation of these fungi. 

Cooposamy and Magwa (2007) also proved that Aloe 
vera extract had an antifungal effect on A. flavus, A. 
glaucus, C. albicans, C. tropicalis, T. mentagrophytes and 
T. rubrun. The study by Sitara et al.(2011) showed that 
Aloe vera gel extract completely inhibited the growth of 
Drechslera hawaiensis and Alternaria alternata. 

Eugene et al. (2011) showed that aloin and aloe-
emodin have a significant inhibitory effect on the growth 
of C.gloeosporioides and C.cucumerinum. Aloin and aloe-
emodin are anthraquinone derivatives, and antifungal 
activity of several anthraquinone derivatives in other 
plants has been reported by Agarwal et al.(2000); Singh et 
al. (2006). These studies were consistent with our study. 

Results obtained on seed germination and development 
of the seedlings of Triticum durum and Amaranthus 
hybridus show that the aqueous extract of Aloe vera delays 
seed germination to the point of interruption. 

Kruse et al. (2000) showed that when susceptible plants 
are exposed to allelochimical substances, seed germination 
is delayed. For some seeds, germination stops in the 
swelling stage of the seed. For others, germination stops at 
the beginning of the radicle’s appearance. 

When seed germination is not inhibited, other effects 
on seedling development have been observed. In the case 
of inhibition, we noted effects on the root and stem or 
both. In some cases, the root development is delayed; in 
other cases, the root development stops. For the aerial part, 
the effect is manifested by the delay of development or by 
the absence of stem. 

In most of the tests carried out in our study, the 
aqueous extract's inhibitory effect is more important on the 
growth of the seedlings (root length and aerial length) and 

increases when the concentration of the extract increases, 
Arslan et al. (2005), Uremis et al. (2005), Turk and 
Tawaha (2003) and Batish et al. (2002), Baličević et al. 
(2014) also showed that inhibition increases with increased 
concentration of extracts. 

Seed germination of the adventitious species 
Amaranthus hybridus is completely inhibited by Aloe vera 
extract at C10% and C25% concentrations. We also tested 
a variety of wheat to see if the allelopathic plant also 
affects wheat crops or not. Based on the results obtained, 
the aqueous extract has no effect on wheat seed 
germination. However, the aqueous extract affects the 
development of the roots of the species Triticum durum at 
concentrations C5%, C10% and C25%. These results were 
in agreement with those of Hussain et al. (2007), which 
showed that the extract (C10%) of Cassia angustifolia 
inhibits root length but does not affect wheat seed 
germination. Another study by Alipoor et al  (2012) 
showed that Aloe vera leaf extract exhibited a significant 
inhibitory effect on the seed germination and seedling 
lengths of Triticum aestivum, Secale cereale , Lepidium 
sativum, Amaranthus retroflexus, Taraxacum officinalis.   
Wheat seeds (Triticum aestivum) were least affected by the 
Aloe vera extract. Seed germination and seedling growth 
of  Lepidium sativum, Amaranthus retroflexus, and 
Taraxacum officinalis were almost completely inhibited at 
2.5% of leaf extract. 

In our study, seed germination of the adventitious 
species, Amaranthus hybridus, is completely inhibited by 
the aqueous extract at concentrations C10% and C25%. 
However, other studies have reported negative effects of 
aqueous extract from Aloe vera leaves on crops such as the 
results observed by Lin et al. (2004); they reported a 
negligible effect on germination of Lactuca sativa, 
Raphanus  raphanistrum, sativus, Brassica rapa and 
Oryza sativa.  Also, the study by Ravlić et al. (2017) 
showed that the aqueous extract from the leaves of Aloe 
vera does not affect germination of Amaranthus 
retroflexus L, Tripleurospermum  inodorum L, Abutilon   
theophrasti.  

The inhibitory effect of Aloe vera leaf extract on seed 
germination and seedling development may be related to 
the presence of allelochimic compounds, including 
tannins, flavonoids and phenolic acids. In addition, toxicity 
may be caused by a synergistic effect of several secondary 
metabolites (Saharkhiz et al. 2009; Nourimand et al. 
2011). 

5. Conclusion 

In this study, the analysis of Phytochemical 
Constituents attested to the presence of chromones, phenyl 
pyrones, naphthalene derivative, and anthrones in ethanol 
extract of Aloe vera leaves. Our results bring new 
information to the literature data about the antifungal 
activity of  Aloe vera extract against Botrytis cinerea; the 
ethanol extract at the concentrations (5%, 2.50% and 
1.25%) completely inhibited the growth of these mycelial 
strains. The aqueous extract of Aloe vera inhibits the 
germination of a wheat weed species (Amaranthus 
hybridus) without affecting the germination of durum 
wheat. Total germination inhibition of Amaranthus 
hybridus is noted at C10% and C25%. 
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The isolation and purification of several polyphenolic 
components of Aloe vera are necessary for the 
development of natural derived herbicides and fungicides. 
Their use would minimize the use of synthetic herbicides 
and fungicides over time, which would be a significant 
economic benefit to farmers and would also reduce 
adverse impacts on the environment. 
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