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Abstract

Introduction: Antibacterial, antifungal and antioxidant activity of methanolic extracts

of Colocynth (Citrullus colocynthis) seeds, Camelthorn (Alhagi maurorum) fruit and

Chinaberry (Melia azedarach) leaves on eight bacteria and three fungi, which usually

cause damage to agricultural products examined in this research. Material and

Methods: Antimicrobial activity of selected plants in six concentrations on 11

microorganisms including, three gram-positive bacteria vs. Bacillus subtilis,

Staphylococcus aureus, and Rathayibacter toxicus, and five gram-negative bacteria vs.

Escherichia coli, Pseudomonas aeruginosa, Pseudomonas syringae subsp. syringae,

Pseudomonas viridiflava, and Xanthomonas campestris pv. campestris, as well as three

fungi vs. Pyricularia oryzae, Fusarium oxysporum and Botrytis cinerea was measured

using the disk diffusion method. Also, the antioxidant activity of the extracts of these
plants was evaluated by measuring the enzymes of catalase and guaiacol peroxidase and
evaluating the ability to trap DPPH radicals. In addition, the amount of total phenols and
flavonoids in these plants extracts were measured. Results: Methanolic extract of

Colocynth seeds had the highest antibacterial activity, the highest activity of catalase

and guaiacol peroxidase enzymes and the highest percentage of DPPH radical

inhibition. Methanolic extracts of these plants had no effect on fungal colony growth.

Conclusion: Methanolic extract of Colocynth seeds can be considered as potential

sources of bactericides in agriculture.
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Table 1. Catalase, Guaiacol peroxidase and Protein of the investigated plants extracts.

Citrullus Alhagi Melia
Enzyme assays colocynthis maurorum azedarach
(seeds) (fruit) (leaves)
Catalase? 1.21 0.32 0.65
Guaiacol 5.23 4.56 1.24
peroxidase
Protein® 6.24 3.82 5.52

a) umole activity/min; b) mmole activity /min; c) mg/g dry weight
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Table 2. DPPH radical scavenging activity, total phenol and flavonoid contents
of the investigated plants extracts.

Citrullus Alhagi Melia
colocynthis maurorum azedarach
(seeds) (fruit) (leaves)
ICso (ng/mL) 7.31 8.94 10.32
Total Phenol Content? 43.66 46.43 18.78
Total Flavonoid 44.93 148.75 4536

Content®
a) mg gallic acid equivalents/g dry matter; b) mg quercetin equivalents/g dry matter

3288 jshilen ol o 03,1 ¥ Jgaz 50 5 laojlac ;0 d9290 JS wagidl 5 Jib e
Abb oo IS augigdd g i (glaize oy yiian gl i )l oge ol ool ooy ylid Jgu
DL olae 4l Sl colled

o3ls (LE B LY slaJgax )3 Jezrgl ailgain o &l ;1515 Jgilis o lae b xS Las S
Ol 5o ez gl wlgases als Jgilin ojlac 00,5 o cvnlin ¥ Jgux 0 a5 jghilen .cul oul
JO cdale yo g R.toXiCUS (s 5SL (59, 1y (2l xSbas collad o i« ialesl 090 slags xS
Sl plas e eSS

Fz ol ailgain ails Jgilio ojlac ol oSL oo s ¥ Joo
Table 3. Antibacterial activity of methanolic extract of Citrullus colocynthis seed
Zone of growth inhibition (mm)
Different concentrations of methanolic extract
of Citrullus colocynthis (mg/mL)
050 025 012 006 0.03 0.01

P.aeruginosa 125 115 105 100 9.0 8.0
B. subtilis 10.5 9.0 7.5 0.0 0.0 0.0

Bacterium

E. coli 95 9.0 9.0 8.5 8.0 7.0
S. aureus 115 10.5 10.0 10.0 9.0 9.0
R. toxicus 145 12.0 10.0 9.0 8.0 7.0

X.campestris 115 11.0 11.0 105 100 95
P.viridiflava 105 1025 100 9.0 8.0 7.0
P. syringae 115 105 100 9.0 8.5 8.0
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Table 4. Antibacterial activity of methanolic extract of Melia azedarach leaf.

Zone of growth inhibition (mm)
Different concentrations of methanolic extract of

Bacterium Melia azedarach (mg/mL)

050 025 012 006 0.03 0.01
P.aeruginosa 11.0 105 9.0 8.0 0.0 0.0
B. subtilis 8.5 7.5 0.0 0.0 0.0 0.0
E. coli 0.0 0.0 0.0 0.0 0.0 0.0
S. aureus 0.0 0.0 0.0 0.0 0.0 0.0
R. toxicus 0.0 0.0 0.0 0.0 0.0 0.0
X. campestris 9.5 8.25 8.0 8.0 7.5 7.0
P. viridiflava 0.0 0.0 0.0 0.0 0.0 0.0
P. syringae 0.0 0.0 0.0 0.0 0.0 0.0

Oty olil 9y50 Sl Sh Gl )0 F gar 4 azg b gl sy Sy Il ojlas
Faske VY (681 al, by dlle s L P.aeruginosa s ;SL sy, » 1) 2l iShas colls
ol oyl
Sl oylac g xSU i, oni sl Al Lhd i o Sz Sl b Jeuz sbeosls 5.l
30,5 b odalive yd e )8 e /O dale o b5 oge
oo, aiel e, L ad, |5 4 slacdale o lals ol 51 G e 5l eads gyl Jgilie o lac
Botrytis cinerea Pyricularia oryzae sl len 7,8 aw 55, S35l 18U mo S
.axuslas Fusarium oxysporums
B ogie (Jgilie olas ol pSLas cls B Jgux
Table 5. Antibacterial activity of methanolic extract of Alhagi maurorum fruit.
Zone of growth inhibition (mm)
Different concentrations of methanolic extract
of Alhagi maurorum (mg/mL)

050 025 0.12 0.06 0.03 0.01
P.aeruginosa 12.5 115 105 95 85 80

Bacterium

B. subtilis 10.5 10.0 9.5 80 00 00
E. coli 115 10.0 90 80 80 75
S. aureus 12.0 110 100 95 9.0 80
R. toxicus 110 1075 105 95 825 7.0

X. campestris  10.0 9.75 8.5 8.0 0.0 0.0
P.viridiflava  10.85 0.0 9.5 90 85 8.0
P. syringae 11.0 10.0 95 825 80 7.5
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s Staphylococcus aureusBacillus subtilis ¢St cuin ade FZbogn) Sp 5 bl
Pseudomonas [Pseudomonas aeruginosa Escherichia coli Rathayibacter toxicus
Xanthomonas campestris pv. s Pseudomonas viridiflava syringae subsp. syringae
a5’ Fusarium oxysporum , Botrytis cinerea [Pyricularia oryzae z,3 4. 5 campestris
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Oliee Ot eizme )10 (lalojl 9550 slacs St ann (5, 1) (ol collad o 2
Ly DPPH JI00l) Jlos duo)s o i uizmed g 5lannSTy JoSLI 5 VLIS (slaes 3T codlad
S glee 4 Wb Jez gl algais ails Jeilio ojlac plple sl 009 Joz gl ailgais ails a

D55 518 Az gl 090 (55)3liS 059> )0 S (6L sl ke

23



Plant Pathology Science Vol.10(1), 2021

Sl Sl
Ol Ohles g Gl b (65,5LiS (5,9ld Sy 5 S5 00SiiRgF Lo prike asgazme | Eaiy g

Aisled co ST dilasans wisls 13 LSl o ]y eghy ol 5l 050 SUIGI S 059>

References &ls

Abdul-Hafeez EY, Mahmoud AF, Ibrahim OHM (2015) Antibacterial activities and
phytochemical screening of Alhagi pseudalhagi. Assiut Journal of Agricultural
Sciences 46:33-47.

Al-Zahrani HS, Al-Amer KH (2006) A comparative study on Citrullus colocynthis plant
grown in different altitudinal locations in Saudi Arabia. American- Eurasian Journal
of Scientific Research 1:1-7.

Atta AH, Mouneir SM (2004) Antidiarrhoeal activity of some Egyptian medicinal plant
extracts. Journal of Ethnopharmacology 92:303-309.

Atta AH, Nasr SM, Mouneir SM, Al Wabel NA, Essawy SS (2010) Evaluation of the
diuretic effect of Conyza dioscorides and Alhagi maurorum. International Journal of
Pharmacy and Pharmaceutical Sciences 2:162-165.

Baskar K, Kingsley S, Vendan SE, Paulraj MG, Duraipandiyan V, Ignacimuthu S
(2009) Antifeedant, larvicidal and pupicidal activities of Atalantia monophylla (L.)
Correa against Helicoverpa armigera Hubner (Lepidoptera: Noctuidae).
Chemosphere 75:355-359.

Benalla W, Bellahcen S, Bnouham M (2010) Antidiabetic medicinal plants as a source
of alpha glucosidase inhibitors. Current Diabetes Reviews 6:247-254.

Doss A, Vijayasanthi M, Anand SP, Parivuguna V, Venkataswamy R (2011) Screening
of antimicrobial activity of essential oil and methanol extracts of Citrullus
colocynthis (L.) Schrad. South Asian Journal of Biological Sciences 1:7-15.

Garriga M, Caballero J (2011) Insights into the structure of urea-like compounds as
inhibitors of the juvenile hormone epoxide hydrolase (JHEH) of the tobacco
hornworm Manduca sexta: Analysis of the binding modes and structure—activity
relationships of the inhibitors by docking and CoMFA calculations. Chemosphere
82:1604-1613.

Ghahari S, Alinezhad H, Nematzadeh GA, Ghahari S (2015) Phytochemical screening
and antimicrobial activities of the constituents isolated from Koelreuteria paniculata
leaves. Natural Product Research 29:1865-1869.

Ghahari S, Alinezhad H, Nematzadeh GA, Tajbakhsh M, Baharfar R (2017)
Biochemical composition, antioxidant and biological activities of the essential oil
and fruit extract of Xanthium strumarium Linn. from Northern Iran. Journal of
Agricultural Science and Technology 19:1603-1616.

24


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj_zuj0mJ_wAhVR_7sIHbPWCboQFjABegQIAxAD&url=https%3A%2F%2Fajas.journals.ekb.eg%2F&usg=AOvVaw2j_O72BSOmUO9sr0buI0vM
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj_zuj0mJ_wAhVR_7sIHbPWCboQFjABegQIAxAD&url=https%3A%2F%2Fajas.journals.ekb.eg%2F&usg=AOvVaw2j_O72BSOmUO9sr0buI0vM
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiAs_LBm5_wAhVMiFwKHSxkBUsQFjABegQIBBAD&url=https%3A%2F%2Finnovareacademics.in%2Fjournals%2Findex.php%2Fijpps&usg=AOvVaw21Eno9M5eAiYM_7eph_lTz
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiAs_LBm5_wAhVMiFwKHSxkBUsQFjABegQIBBAD&url=https%3A%2F%2Finnovareacademics.in%2Fjournals%2Findex.php%2Fijpps&usg=AOvVaw21Eno9M5eAiYM_7eph_lTz

Ol 5 5 kS b a5 6L ke 2D g kel dlsaie EL e slee las ]
Plant Pathology Science Vol.10(1), 2021

Ghahari S, Alinezhad H, Nematzadeh GA, Tajbakhsh M, Baharfar R (2017) Chemical
composition, antioxidant and biological activities of the essential oil and extract of
the Seeds of Glycine max (Soybean) from North Iran. Current Microbiology 74:522-
531.

Ghahari S, Alinezhad H, Nematzadeh GA, Tajbakhsh M, Baharfar R (2018)
phytochemical, antioxidant and biological activities of the essential oil of Astragalus
alopecurus pall. fruits from Northern Iran. Journal of Essential Oil Bearing Plants
21:103-115.

Hadadi Z, Nematzadeh GA, Ghahari S (2020) A study on the antioxidant and
antimicrobial activities in the chloroformic and methanolic extracts of 6 important
medicinal plants collected from North of Iran. BMC Chemistry 14:1-11.

Hadizadeh I, Peivastegan B, Kolahi M (2009) Antifungal activity of nettle (Urtica
dioica L.), colocynth (Citrullus colocynthis L. Schrad), oleander (Nerium oleander
L.) and konar (Ziziphus spina-christi L.) extracts on plants pathogenic fungi.
Pakistan Journal of Biological Sciences: PJBS 12:58-63.

Jain N, Light ME, Van Staden J (2008) Antibacterial activity of hairy-root cultures of
Maytenus senegalensis. South African Journal of Botany 74:163-166.

Khalil M, Mohamed G, Dallak M, AL-Hashem F, Sakr H, Eid RA, Adly MA, AL-
Khateeb M, Banihani S, Hassan Z, Bashir N (2010) The effect of Citrullus
colocynthis pulp extract on the liver of diabetic rats a light and scanning electron
microscopic study. American Journal of Biochemistry and Biotechnology 6:155-163.

Martins CHZ, Freire MGM, Parra JRP, Macedo MLR (2012) Physiological and
biochemical effects of an aqueous extract of Koelreuteria paniculata (Laxm.) seeds
on Anticarsia gemmatalis (Huebner) (Lepidoptera: Noctuidae). SOAJ of
Entomological Studies 1:49-61.

Mojaz Dalfardi N, Ghodrati Azadi H, Fathi Hafshjani B (2015) Comparison of the
effect of edible Citrullus colocynthis fruit powder with metformin on the level of
blood glucose in streptozotocin-induced diabetic male rats. The Horizon of Medical
Sciences 21:7-12.

Orhan IE, Guner E, Ozcelik B, Senol FS, Caglar SS, Emecen G, Kocak O, Sener B
(2012) Assessment of antimicrobial, insecticidal and genotoxic effects of Melia
azedarach L. (chinaberry) naturalized in Anatolia. International Journal of Food
Sciences and Nutrition 63:560-565.

Rezaei R (2020) Effect of eight essential oils on bacterial canker disease in citrus. Plant
Pathology Science 9:30-39.

Rezaie Keikhaie K, Ghorbani S, Hosseinzadeh Z, Hassanshahian M (2018)
Antimicrobial activity of methanol extract of Citrullus colocynthis against antibiotic-
resistant Staphylococcus aureus. Advanced Herbal Medicine 4:64-72.

25



Plant Pathology Science Vol.10(1), 2021

Saleem R, Rani R, Ahmed M, Sadaf F, Ahmad SI, UL Zafar N, Khane SS, Siddiquie
BS, Lubnae AF, Khan SA, Faizie S (2008) Effect of cream containing Melia
azedarach flowers on skin diseases in children. Phytomedicine 15:231-236.

Sen A, Batra A (2012) Evaluation of antimicrobial activity of different solvent extracts
of medicinal plant: Melia azedarach L. International Journal of Current
Pharmaceutical Research 4:67-73.

Srivastava G, Jain R, Vyas N, Mehta A, Kachhwaha S, Kothari SL (2013)
Antimicrobial activity of the methanolic extract, fractions and isolated compounds
from Citrullus colocynthis (L.) Schrad. International Journal of Pharmacy and
Biological Sciences 4:825-833.

Sutherland JP, Baharally V, Permaul D (2002) Use of the botanical insecticide, neem to
control the small rice stinkbug Oebalus poecilus (Dallas, 1851) (Hemiptera:
Pentatomidae) in Guyana. Entomotropica 17:97-101.

26


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjl_6eqn5_wAhVbahUIHfVHB48QFjABegQIAxAE&url=https%3A%2F%2Finnovareacademics.in%2Fjournals%2Findex.php%2Fijcpr&usg=AOvVaw0inAxOoCAOb0KbpbMZK3ql
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjl_6eqn5_wAhVbahUIHfVHB48QFjABegQIAxAE&url=https%3A%2F%2Finnovareacademics.in%2Fjournals%2Findex.php%2Fijcpr&usg=AOvVaw0inAxOoCAOb0KbpbMZK3ql
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwia2pXVn5_wAhVlQhUIHfiMBJ8QFjACegQIExAD&url=http%3A%2F%2Fwww.ijpbsonline.com%2F&usg=AOvVaw3uE2b_ASvoZxBfbmzdXzW3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwia2pXVn5_wAhVlQhUIHfiMBJ8QFjACegQIExAD&url=http%3A%2F%2Fwww.ijpbsonline.com%2F&usg=AOvVaw3uE2b_ASvoZxBfbmzdXzW3

