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Study the Anti-Fungal Activity of Lemon grass Essential
Oil Against Some Pathogenic Fungi of Cold-Stored Apples

ENG. WASIM KASER ALJUHNIY) | Dr. Mohammed Massri?)
Dr. RADWAN ALKHATIB®

Abstract:

Agar Dilution Method was employed to study the effectiveness of
lemon grass oil as an antifungal agent against some pathogenic
fungi affecting cold stored apples. These fungi included Aspergillus
niger, Botrytis cinerea, and Penicillium spp. The minimum
inhibitory  concentration  (MIC) and  minimum  fungicidal
concentration (MFC) of lemon grass essential oil against the
studied fungi were determined using Microdilution.

The results showed that the studied pathogenic fungi exhibited
strong sensitivity to lemon grass oil at concentrations of 250, 500,
and 1000 ul/ml . Significant differences were observed in the
growth inhibition rates of the studied fungi. The highest inhibitory
activity of lemon grass oil was against Penicillium spp., followed
by Boftrytis cinerea and Aspergillus niger, respectively. The MIC
values for lemon grass oil against the studied fungi were (.125,
0.25 and 0.50 ul.ml_1 for Penicillium spp., Boftrytis cinerea and
Aspergillus niger respectively. while the MFC for all studied fungi
was 1.00 pl.ml™".

These results indicate the strong effectiveness of Lemon grass oil
against the growth of the studied pathogenic fungi and the
possibility of its use in controlling them.

Keywords: Antifungal activity, Lemon grass oil, Aspergillus niger,
Botrytis cinerea, Penicillium spp.
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.(Nyamende ef al., 2021) dyhill bVl gila) daiy 5008V cdleli,
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c@ll W paps WS L(Arrarte ef al,2017) Al & (e alfernata
OSazs (2010 s ,aTs gshuaill) ASpergillus (uiall dalil) cilyyladlly Lol
U i 8 e oy o] 1Y) A (e Al Gahel) Glawal (5 O
il o a0l eyl el dals (GDleYls 1,2V Egl & il ¢ gl
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ks sl dabd) Sl Y 2l as ag e l33)) a5 ASPErgilus uiall

(Samson et al., 2014)
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b Lol s b antindd) pedl) ey 385 86 o(3) Jsaad) sy
Opaaill e as 14 2y Gy ) LS Cupat ) Ay 0] A peall il yhadl
5SI & Penicillium spp. kil of (3) dsaall ge Laadly 0% 25 5)ha A
0.01 Y2 (g5 de (goina 33 3525 an Ooalll Badie Cup Alabaall dpulia
Aspergillus niger ,ki\\s Botrytis cinerea yadll (u JS xe G 3lae &llyg
aladind die dugpaal kil %100 ALl Ly dlled day ailill <jelil LS
Osalll die Cuy 35 Galids) aag . pI/mE 1000 5850 osalll dude cu)
dajedl Clphdll sai gl Jae gaissl pl/ml 250 5 500 L)) aodid)
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gran
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S 757.33 5 770.67 Q) Aspergillus niger jhdll gai layii Jaea adds)
o 25 8)ha A Guaaill e as 14 e clldy . sl

Chaninall sai i Jare 8 addia) Gsall) dade Cuy S5 Ll (3) Jsaa
g paall Ll L A el clyyladl) 8 gail) Jadis Aty Ay phadl

%o shil sai bl dsss | () Seniiall sai shd frno
1000 500 | 250 | 1000| 500 | 250

2a L&) kil g
ul/ml ul/ml pl/ml ui/ml | pl/ml | yl/ml
Aa Ba Ca
100.0 | 94.67 [87.11]0.00 | 0.40 | 0.97 | 7.50 | Penicillium spp.
+0.00 | +1.33 |+2.04/+0.00|+0.10|+0.15|+0.00
Aa Dc Ec
100.0 70.67 |57.33| 0.00 | 2.20 | 3.20 | 7.50 | Aspergillus niger
+0.00 | +1.33 |¥2.67+0.00(+0.10|+0.20|+0.00
Aa Cb Db
100.0 87.56 |72.44]0.00 | 0.97 | 2.07 | 7.50 | Boftrytis cinerea
+0.00 +2.78 |£2.08(+0.00({+0.15(+0.21|+0.00
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S o bl ¢yell (Premathilake ef al., 2018) L a8 (Al Al s
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JE el g @ MIC iz Botrytis cinera yhdll sxic 3)Sall JS&0 Chdd gl

Penicillium spp. hill saic )<l

aam Gsadl) dde @y g (MIC) V) Ladiadl S50 0 of ailul) oyl
ad caalys /Ml 0.50 5 0.125 G Cansly g yaall dicapaall dyphadll YL
¢ Penicillium spp. ki s J< pl/ml 0.50 5 0.250 5 0.125 MIC
S Al by L L ol e Aspergillus niger 5 Botrylis cinerea

g pa) Aphaill ¢ 151 el pi/ml 1.00 (MFC) ) sl

3aliaall dyylaall dsilal) ig3ll alis o (Aligianis ef al, 2001) ~ &) s,
OsSs ) Agsl) lafiall eciianan oludl ZDE ) MIC a8 (335 il Saal) al
led s ) Axiall clafially ¢pl/ml 0.5 (e J8 5 Ayl MIC Zagd \od
led MIC dad (5 Al Al Slladially ¢pl/ml 1.55 0.6 on MIC 44

Jlfml 1.6 o Jled

8)5S2al) Ayyhadll DL i sall) Andiad ulu) Gl (e MIC a8 e Tl
CilygSaall satl saliadl) dghaall Aalall syl balis Capiatl Bgs liiudyy 3
Oo ) ) Gl Ludie cu a ((Aligianis ef al, 2001) Jd e 7 sl

Glhadll e IS el 3aliaal) 4l Cilladial)

Penicillium spp. y Aspergillus niger, Botrytis cinerea
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an el dlie Gy pailiad e G Sluhall e e eba) R

S AY) dplail) )yl Gl

59



300y 3 Al ) Ll A paal) g ) (o g Bl (b (gl e 5 Alad 2

raalnll .6
tAgall aaliall 1.6

zoall &laa) HE (2010) ab S 5 Sl b cagd 5 s cggshaill.[1]

Oloe Alaa . il dnaal culyphadl) L) e Uyids 2l Ll Kl

[1].

[2].

[3].

17 221 9 aladl) cdaalsY) el jall
Aia¥) aalall 2.6

Aligianis, N.; Kalpoutzakis, E.; Mitaku, S. & Chinou, IB.
(2001). Composition and antimicrobial activity of the

essential oil from Origanum species. J. Agric Food Chem.

V.49, pp: 4168-4170.

Arrarte, E.; Garmendia, G.; Rossini, C.; Wisniewski, M. &
Vero, S.(2017). Volatile organic compounds produced by
Antarctic strains of Candida sake play a role in the control of

postharvest pathogens of apples. Biol Control. V.109,

pp:14-20.

Bankole, S. A.; Joda, A. O. & Ashidi, J. S. (2005). The use
of powder and essential oil of Cymbopogon citratus against
mould deterioration and aflatoxin contamination of egusi

melon seeds. J. Basic Microbiol.V.2, pp:133—-141.

60



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa

Gubdl) oy gy 2 G raa dada 2 ™ S avg 0

[4].

[5].

[6].

[7].

[8].

Clinical and Laboratory Standards Institute .CLSI.
(2012).Methods for Dilution Antimicrobial Susceptibility. Tests
for Bacteria That Grow Aerobically. Approved Standard—
Ninth Edition. CLSI document M(Q7-A9.

Clinical and Laboratory Standards Institute (CLSI).(2008).
Reference method for broth dilution antifungal susceptibility
testing of yeasts. CLSI document M27-A3, 2008; 28(14):
10. Dzoyem JP, Tchuenguem RT, Kuiate JR, Teke GN,
Kechia FA.

Desai, M. A. & Parikh, J. (2015). Extraction of essential oil
from leaves of lemon grass using microwave radiation:
optimization, comparative, kinetic, and biological studies.
ACS Sustainable Chemistry and Engineering.V;3(3), 421-
431.

Ekpenyong, C. E. & Akpan, E. E. (2017). Use of
Cymbopogon citratus essential oil in food preservation:

Recent advances and future perspectives. Food Sci. Nutr.

V.57, pp; 2541-2559.

Jalel, S.J.; Abed, I. J. & Jasim, A. N. (2023). Evaluating
the biological activity of lemon grass and rosemary essential

oils against some fungi isolated from vegetables and fruits.

61



300y 3 Al ) Ll A paal) g ) (o g Bl (b (gl e 5 Alad 2

Journal of Population Therapeutics and  Clinical

Pharmacology .V. 30, N.8, pp:46-54.

[9]. Kgang, I. E.; Mathabe, P. M. K.; Klein, A.; Kalombo, L.;
Belay, Z. A. & Caleb, O. J. (2022). Effects of lemon(Citrus
Limon L.) lemon grass (Cymbopogon citrates) and
peppermint (Mentha piperita L.) essential oils against of

Botrytis cinerea and Penicillium expansum. journal JSFA

Reports. V.2, pp:405-414.

[10]. Kumar, S.; Mishra, R. K.; Kumar, A.; Srivastava, S. &
Chaudhary, S. (2009). Regulation of stipule development by
cochleata and stipule-reduced genes in pea (Pisumsativum),

journal Planta.V.230,N.3,pp:449-58.

[11]. Mahanta, J. J.; Chutia, M.; Bordoloi, M.; Pathak, M. G.;
Adhikary, R. K. & Sarma, T. C.(2007). Cymbopogon citratus
L. essential oil as a potential antifungal agent against key
weed moulds of Pleurotus spp. Spawns. Flavour And

Fragrance Journal.V.22,pp:525-530.

[12]. Majewska, E.; Kozlowska, M.; Gruszczynska—-Sekowska, E.
& Kowalska, D. (2019). Tarnowska, K. Lemon grass

(Cymbopogon citratus) essential oil: Extraction, composition,

62



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa

Gubdl) oy gy 2 G raa dada 2 ™ S avg 0

[13].

[14].

[15].

[16].

bioactivity and uses for food preservation—a review. Polish J.

Food Nutr. Sci.V.69, N.4, pp;xx—xx.

Mangalagiri, N. P.; Panditi, S. K. & Jeevigunta, N. L.
L.(2021). Antimicrobial activity of essential plant oils and

their major components. journal Heliyon. V.7 ,pp:678-685.

Mbili, N. C.; Laing, M. D. & Yobo, K. S.(2018). Integrated
Control of Penicillium expansum and Botrytis cinerea of

Apples Using Potassium Silicate. International Symposium

on Innovative Plant Protection in Horticulture.V.12,pp;75-80.

Nguefack, J.; Nguikwie, S. K.; Fotio, D.; Dongmo, B.; Leth,
V. & Nkengfack, A. E. (2007). Fungicidal potential of
essential oils and fractions from Cymbopogon citratus,
Ocimum gratissimum and Thymus vulgaris to control
Alternaria padwickii and Bipolaris oryzae, two seed-borne

fungi of rice (Oryza sativa L.). Journal of Essential Oil

Research. V.19,pp:581-587.

Nguefack, J.; Tamgue, O.; Lekagne Dongmo, J. B.; Dakole
C. D.; Leth, V., Vismer, H. F., Amvam Zollo, P. H. &
Nkengfack, A. E.(2012). Synergistic action between

fractions of essential oils from Cymbopogon citratus, Ocimum

63



300y 3 Al ) Ll A paal) g ) (o g Bl (b (gl e 5 Alad 2

gratissimum and Thymus vulgaris against Penicillium

expansum. Journal of Food Control.V.23,pp:377-383.

[17]. Nyamende, N. E.; Domtchouang, F. R.; Belay, Z. A,
Keyser, Z.; Oyenihi, A. & Caleb, O. J. (2021). Alternative
postharvest pre—treatment strategies for quality and microbial

safety of ‘Granny Smith’ apple. Science Direct. Heliyon.

V.7,pp:XX—XX.

[18]. Osanaiye, B. C. A.; Agbaji, A. S. & Dakare, M. A.(2007).
Antimicrobial activity of oils extracts of Cymbopogon citratus
(lemon grass), Eucalyptus citriodora and Eucalyptus

camaldulensis. J. Med. Sci.V.7,pp:694-697.

[19]. Premathilake, U. G. A. T.; Wathugala, D. L. & Dharmadasa,
R. M. (2018). Evaluation of chemical composition and
assessment of antimicrobial activities of essential oil of lemon

grass (Cymbopogon citratus). International Journal of Minor

Fruits, Medicinal and Aromatic Plants. V.4, N.1,pp; 13-19.

[20]. Rahimi, N. M.; Nazarian, Sh.; Farahani, H.; Fallah-
Koohbijari, G. R.; Ahmadi, F. & Atooli, H. (2013). Chemical
Composition, Antioxidant, and Antibacterial Activities of the

Essential QOil and Methanol Extracts of Eucalyptus

64



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa

Gubdl) oy gy 2 G raa dada 2 ™ S avg 0

[21].

[22].

[23].

[24].

[25].

largiflorens. International Journal of Food Proper, V.16,

N.2,pp:369-381.

Rasooli, I. & Abyaneh, M. R. (2004). Inhibitory effects of
thyme oils on growth and aflatoxin production by Aspergillus

parasiticus. Journal of Food Control. V.15,pp:479-483.

Rosenberger, D. A. (2003). Control of Penicillium expansum

during apple harvest and storage. National Center for Food

Safety and Technology.V.3, pp:12-19.

Sacchetti, G.; Majetti, S. & Muzzoli, M.(2005). Comparative
evaluation of 11 essential oils of different origin as functional
antioxidants, antiradicals and antimicrobials in foods. Food

Chem.V.91,pp:621-632.

Samson, R. A.; Visagie, C. M.; Houbraken, J.; Hong, S. B.;
Hubka, V. & Klaassen, CH.; (2014). identification and

nomenclature of the genus Aspergillus. Stud. Mycol.

V.78.pp:141-173.

Schaneberg, B. T. & Khan, I. A.(2002). Comparison of
extraction methods for marker compounds in the essential oil

of lemon grass by GC. Journal of Agricultural Food and

Chemistry.V.50,pp:134-142.

65



300y 3 Al ) Ll A paal) g ) (o g Bl (b (gl e 5 Alad 2

[26].

[27].

[28].

Selim, Samy A. (2011). Chemical composition, antioxidant
and antimicrobial activity of the essential oil and methanol
extract of the Egyptian lemongrass Cymbopogon proximus

Stapf. Grasas.V.62 (1)pp: 55-61.

Shendurse, A.M.; Sangwan, R.B.; Amit Kumar, R.V.; Patel,
A.C.; Gopikrishna, G. & Roy, S.K.(2021). Phytochemical
screening and antibacterial activity of lemon grass

(Cymbopogon citratus) leaves essential oil. J. Pharmacogn.

Phytochem.V.10,pp:445-449.

Valkova, V.; Duranova, H.; Galovicova, L.; Borotova, P.;
Vukovic, N. L.; Vukic, M. & Kacaniova, M. (2022).
Cymbopogon citratus Essential Qil: Its Application as an
Antimicrobial Agent in Food Preservation. AGRONOMY

Journal, V.12, pp:155-179.

66



