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Abstract

The study was targeted to evaluate the activity of microbes inhibition of lemon peel oil (Citrus limon)
extracted using water distillation, as antibacterial of Staphylococcus. aureus (Gram-positive)
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,Salmonella spp and Escherichia coli (negative gram) and anti-fungs (Aspergillus niger Aspergillus
falvus and Rhizopus sp, as long as those considered main causes of human diseases in addition to
cause the spoilage of food products . The method of well diffusion was used to measure the cycle
diameter of inhibition the cycle diameter, Escherichia coli bacteria was the most sensitive of essential
oil comparing to other studied bacteria. Fungs of Aspergillus niger was less resistance too, comparing
with other fungs. The results were showed that the Escherichia coli bacteria was the most sensitive to
essential oil comparing to other studied bacteria. While Fungs of Aspergillus niger was less resistance
comparing with other studied fungus. The extracted essential oil was mixed with cake in three levels
(1-0.5and 0.3 % ) In addition to spraying the surface of the cake with oil after baking and cooling as a
fourth treatment to illustrated the effectiveness of the extract in inhabitation of microbes growth in
backed cake and its effect in the physical properties of the cake compared with control(without
addition). The results were showed that the addition of lemon essential oil at a rate of 1% was
effective in preventing the growth of fungus and bacteria during the cake keeping period, which
reached 28 days at ambient temperature (20+2). There was no any negative effect on pH degree and
water activity (aw) but there was a slight improvement in the hardness and color of the cake crumb.
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6.78+0.05 7.80+0.01 6.83+0.02 6.85+0.01 KT YA
6.75+0.05 7.79+0.01 6.79+0.02 6.81+0.07 0.3% Qs <)
6.71+0.05 7.76+0.01 6.77+0.02 6.79+0.03 0.5% Qsasd <)
6.69+0.05 7.70+0.01 6.75+0.02 6.78+0.03 1% QOsad <)
6.77+0.05 7.81+0.01 6.83+0.02 6.84+0.01 ué-hu G Osad &)

2(Aw) (Alal) Ll gilis 2.2

oal) oLl Ll ¢ Adiad) eh3ad) iy o a5 8 DAl (53S0 63 oo Jasi el el Jag yall g el (S 4,39 b oLl 2a
oLl sl day ¢ 4ieds 5 el 33 sa e Gl T e saill s jiledll s Ly A1 sad b el (5315 Lin sl g i) lall 8
AL adied 43 A0 Al 358 oLl o ) jEiul g ol Aadle (520 A8 e 8 2y sed L) (e BeS Ay e W)
LLaally e Uy 535 dughajl) (5 gina o Yo el b slall il g0 o S an ) (s sSaall asaell 460330 cilaial)
Siad ¢ caleyls ghsil) Jal e elall ge Bl ¥ dal e Wi L (bl LI 3 53 5 sl diliaall cili Sall ¢ i)
Bennion and ) (1) zisall & aa) sie B oa IS Y elall il g5 Hla) ek (e I Lgil 93 die DY iy Sl
Zad 0l (3) dsaadl Cum eolpal adn 3 55 aly 3y Lemdlall 520 ol 3y ilall Lalaall miasy My, (Bamford, (1997
Gl (e Ay gha M) a0 Aai @l i JS8 S5 0 AT 5y oL sl aaead (a3l ae T 55 i Sl daliail
L gine cliy 8 44 Jasi Al (Gelinas et al., 1999) <Ml 4,36 cawsy (Cauvain and Young, 2009) €Ll zhu )
522l (9>0.05) L) aalaa s 3L ¢y La (28-20-10-0) Al siall ALY 8 0y 33T 530 JNA () o (b sl b

(3) A
CrOAAN Baa DA Alall BaL&ll 8 <) il 5(3) a8, Jgaal)
(aw)

28-day 20-day 10-day 0-day s ilaladl)
0.779+0.002 0.795+0.001 0.812+0.004 0.819+0.001 Al
0.771+0.001 0.786+0.0017 0.793+0.003 0.811+0.002 0.3% Gsadd )
0.769+0.004 0.774+0.002 0.785+0.005 0.817+0.001 0.5% Osadd <)
0.777+0.001 0.780+0.001 0.798+0.005 0.801+0.002 1% O3l )
0.776+0.001 0.787+0.001 0.798+0.002 0.811+0.002 b G sad <)

21




The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD alusi — 2023 (1)16 48l il 4y al) Adaall

Adlall (il il 2.3

a8 (mliadl Canne (A8LasSlly Al 5l Sl il (10 de sena g ke) Al (e Unil Sl by Jama o e a2 )0 e
sl 8 Gy 483 (Gelinas et al., 1999) 4iuS 5 (8 A ) ClisSaS avally Sl ga gy 5ally 40 )lie 4 oL
Jsd sy iiall Andla e a3 Al &l ydisall (‘“i e plall Al py UL aliadlia Bae daagg ESI A g Sl
) ADlal i Sy Dlginl slne e Aibe LS AL Lidaaty 0 )30 553 IR 235 Akalld i) ol ellginal)
(Cauvain <l ey W dag el g (Sych et al .,1987) Auill (&5 b ALalal) Jagl g )l & Cama Ly LU AL Chaas
e IS oAl ey ae gk JS cala ) Al S Gl ABLall ad i (4) Jsaall maass .and Young.,2007)
(Amer,2018) 4l Jua 5i Lo oo (355 geilidl 13 5 M sil) e 196-0.5%-0.3% <lilia¥ls () sadll ) dise 5 2Ll die

Linilis o Wlaa ¢ 53l 58 Ak oo a8 S5 48Dba ala ) Japsall Jas 1 5l s sy ¢ el LS oy 4l o
e 4l Joa sl o3 Lo e 3 138 5 ¢ (5 yhand) (sl a3 e i) lisall (e SUlE e A0 o cidae sl die ol
il (S5 ) 8l (e G SN ) g ykaadl QU ) <y ddlaly o (Hussein et al., 2019) Jé

Gl IR 4 gima il g 8 2 ga g pe (gt 388 (g plall g U 8 gal) s g e e 3 e o AN B SO ADLA) Al A5 ey
(28) psal CrJAl 38 e odled b Shall cp Al <l Cn Lo Adapy dysine By 8 asa Gt Lt (20 - 10 - 0)
(4) A&, Jsall (p<0.05)¢(p=0.01)

O AT Baa VA (N) 4dlall asd il £ (4) ady J gaad)

Hardness
a3l

28-day 20-day 10-day 0-day dlalaal)
2.2323+0.077 1.8997+0.0344 1.8653+0.1015 1.6532+0.067 KT
2.1798+0.0593 1.9302+0.0595 1.8120+0.0467 1.4894+0.069 0.3% {sadd <)
2.1355+0.0463 1.8504+0.0513 1.7481+0.0267 | 1.4432+0.0128 0.5% (sad <
2.0681+0.0543 1.7532+0.1732 1.7129+0.0391 | 1.4306+0.0286 1% Osadd <)
2.1906+0.0610 1.9069+0.0542 1.8703+0.0786 | 1.5997+0.0293 b Ui Qe Sy

08l Jolad il 2.3

S Sl (L*, a* and b* ) sl lalae paat o3 5l (ulie aladinls 4 o 5 llgtuall oliil e jdlie S0 ol Sis
S Jial b* « pamd¥ L jeaY) a*¢(100-0) e sl Al / g shandl [* (il a8 (5 il (sl Qi Slea plasinly
Banailly U e Ais calae | AL Lplly 5580 ) 5l dpusilly lisal aand sl gl Al il g 58 lllin (S5 A1 G55
LeDleli s claviiall CaS i & Alaal alAl o) gall ol ) uSay 50 ALl 23 ( Kim et al.,1997) %1 oselll Cu ) disal
B3 A S Sl 5 il ) sl Gl il 8 4 il B 5 Al aadil (SiGN test) BoLEY) Jlia) alasinly s (5) B Jsaall e
Lo odlef da jaall ddliaall cl yidll YA (p=0.01-0.05) il galaa s 38 LED (s Lo Ay 4 gina il 5 il ¢ 33
Glaw (Sign Test) aobay) @llial) alaaiuls (6) @) dsaall (e Al alaas L) G L ¥ a* b* a8l G

(p>0.01<0.05) Zaill galaa s 38L&l cp 1% a% b* dasill (e Lo Ansass 4y sine B 5 3
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LS — 2023 (1)16 Adlad) il 4y ) aalf

5_aal)
28day 20day 10day Oday ol
L a B L a b L a b L a b Alalaall
13.75 36.41 60.35 14.54 38.62 58.66 15.81 38.59 55.73 16.17 40.17
61.99+0.09 KTy
+0.18 +0.49 +0.25 +0.11 +0.06 +0.34 +0.08 +0.11 +0.08 +0.04 +0.07
61.22:0.01 12.16 37.65 60.78 13.57 38.17 59.04 14.16 39.11 57.09 15.37 41.00 Qo En
2210,
+0.24 +0.56 +0.30 +0.02 +0.07 +0.18 +0.02 +0.12 +0.16 +0.08 +0.70 | 0.3%ilkaa
62.60 12.20 36.97 61.11 13.66 38.22 60.51 14.21 39.16 57.93 15.72 41.16 Qg Cn
+0.55 +0.17 +0.05 +0.14 +0.36 +0.10 +0.43 +0.20 +0.36 +0.81 +0.04 +0.07 | 0.5%ibaa
o o)
13.35 36.89 59.18 14.27 38.24 57.82 15.33 38.86 55.15 16.43 40.29 .
60.99+0.03 iliaa
+0.16 +0.19 +0.22 +0.29 +0.02 +0.18 +0.21 +0.34 +0.12 +0.31 +0.13 1%
0
60.2550.0 13.23 36.13 58.10 14.81 39.15 57.28 15.25 37.19 55.30 16.38 40.19 Qg Cn
.25+0.04
+0.03 | +0.10 | +0.10 +0.23 +0.12 | +0.06 | +0.07 | +0.06 | +0.20 | #0.11 | +0.20 il
O AT Baa A el sl cll (sl (b il 1 (6) pd) Jgand)
fniy
28day 20day 10day Oday ol
L a B L A b L a b L a b Aalaal
76.98 -0.43 23.51 75.38 0.85 24.27 73.90 1.09 25.15 1.30 26.96 .
73.55+0.17 b
+0.06 +0.21 +0.43 +0.41 +0.01 +0.07 +0.37 | #0.03 +0.17 +0.08 | +0.01
76.26 0.52 22.36 76.48 0.62 23.41 74.38 1.30 24.84 23.4340.43 1.35 26.11 Qg &y
430,
+0.34 +0.02 +0.41 +0.22 +0.40 +0.26 +0.05 | £0.02 +0.16 +0.02 | +£0.11 | 0.3%<iliaa
76.99 0.40 20.75 75.11 0.57 21.33 75.13 1.12 24.16 24.3040.07 1.10 24.21 Qg
.30+0.
+0.015 +0.02 +0.38 +0.10 +0.03 +0.18 +0.12 | +0.08 +0.24 +0.12 | £0.005 | 0.5%iliaa
Osad &)
77.90 -0.41 21.44 75.90 0.45 21.86 74.95 0.94 22.42 1.26 23.63 .
74.15+0.09 il
+0.07 +0.22 +0.37 +0.08 +0.05 +0.45 +0.66 | #0.07 +0.38 +0.03 | +0.19 1%
0
75.74 0.45 20.81 73.26 0.755 22.04 71.60 1.23 23.78 69.5040.40 1.28 25.27 Qoad <)
.59+0.
+0.17 +0.04 | +054 | +0.16 | +0.05 | +0.12 | +0.07 | +0.02 | +0.09 +0.06 | +0.11 sk

sl g Sl Judall) il 3

1) pandill Apal) L S £ il (any 3539 (8 RS @il 1.3

Gy ) Al ye oL g Apile Y1 AREAN L) A8IS (L el i Sy g ¢l eI Lpnsall |y iS00 g g (g1 dandl
(7) & dsaall sl jall da o plis )|
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Al 8 A paal) LS o RS il 1(7) a Jgaad)

Zero-day

Salmonella spp Escherichia coli Staphylococcus aureus <™ alaal)

- - - KTyt

- - - 0.3% Osad <)

- - - 0.5% Osad )

- - - 1% Gsad <)

- - - b Gy Osad @)

.(no bacteria growth) (<5 s 2sa a2 (<)

1) 9 LAl alal) daait) 2.3

s 4l gl o pedal ¢ o 3al B 5 Aled s Al drans OS5 e aieail) aay 0 5 Aglay 8 L S alal) slasil o g o
O oo daxill a8 sl OS5 ¢ 3l e Y g sl s i) aen (& O penione A ekt Al Gl oy A5 Ay
Al Ao b 4K Gl astiuall seds ey WhaaY V1 g sanl) 8 (8) Jsaall aalall Ll Gy saal) Sl Gl
il S 8 2 Sl Sl jeninall ) seda oy D ¢ g1 Lab G 3ail) 55 YA a5 IS ) 5L il (1%107)
S g ) a5 S gai gl Baadl Al 0.3% w3l e A S8 aladial die JSY) g sl B ((2%102) adaud)
SESs sai (sl el ol Cuny ¢ 2%10% Gl ¢ gl ia LS seda al ) gal 0,506 Al aladiul e 5 « 1%107
Sl Jaall pmsiad 8 Allad iae |y 3 (g Alaall G805 gaen ¢ A g sl s 106 Aoy Sy ) Al e
& Gl sis (Khaki et al.,2012) aiul 2 8 4d) Jeasi Lo ge 4dbihy Le 1385 Adlail) 3ol Lidaa <y 1) 38 53 ol LalS
o iy Dl Saall axe Galiasl Gl s i3l 3 55 83l B ala 3 4y shaall gy 3l Alled (L (Soni and Soni ,2014)
dall Sl gai e a0 JS0 aiay g Llle il g jSaall dliaall Sl 8 LK ey 5553 LalSd (g shaall 35S
o5 Jsaall (ge Jaiall (8 YUad 158 5 065 (5 S anill i o 3l Allad a5 3 835 o s Vg Addal)
iy 8 ellia S L ¢(p=0.000) &y Gl g ) JA 2alal) die 8 daaly 4y gina Clig 8 25as (i (8)
(p=0.001) S5 J5¥1 g s} 0o Lo Ll Ao (8 A i &y ine
il g5 elllin CulS Laig Gl g A & gaal) G La 4y gine li g 8 lllia (S50 0.3% Aty O salll cy iy Wl -
Ll s Callill & and) G Le Ao gile A gina
s Gl £ a1 G e Aaas s 4 gine i 8 elllin <ulS 0,500 Gsadll cu)y -
CAgsine iy pdllia (K51100 Osalll Cuy -
clig 8 elllia S Lty «Callilly S g sal) Lo Ao gie dygine iy Gl il adas (B ey -
Azl 5 4y sine il 5 58 aol g Gl & and) 8 Calas Laiy ¢ Callil) 5 BN & sand) G Lo Aaial 5 4 i

:Statistical crossed sectional Likas) dulaiall dmdaial) 4a) jul)
S gl G A U g ) (B Gsadll cu) e s LAl Glie O e dygine clish A s (K5 G

Cllil) & o) b Adliall Canilly & ganll) ) Clne 5 3Ll e (g Le daual 5 4 sine iy 5 Slllia kS Ly (p>0.05)
.(p=0.000) 4y 3l clilay) culie 5 38 Lal Cilie (o Lo Tas sl s Ay gine il 5 8 s Cum g (p=0.0001)
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Al 5 jadl A sic ) Jada 5o A A0S 4 5g) Ly S dlae B ¢ gaalll 8 5 ABL) L8l (8) By Jgandl

(CTu/g) 4 5 LS alal) Slaadl
& g saa) G £ gaudy) AN £ gau) Jda¥) £ sau) O Ay | el
Alalaall
@11%102 @7%10? (b) 3%10? N) 1%10? - Ky
(B)4*102 ®)9*1 2 (N)1 %1 (12 ) i O &
4*10 2*10 1*10 0.3%
(b)g%102 (b)y#1 (2 i i ) Qs )
3*10 2*10 0.5%
N)1*102 - - - - 190 g <)
(a)6*102 (b)4*102 (b)2*102 _ _ U':"‘J CJJ‘“:‘S )
g.uhu

((N) Ao 5ie 4 sina Cli g 48 (1) ~Aaal 5 4y sine 5 8 2(@) chibiaall dia 31 IBA L S Sland (s il 5 58 Sl ga ) Caeadii)
Agsiaa iy foa g

s oshdlly Hiledll alal) daadl) 3.3

ddla) of Load s V1 g sau¥1 s 0 a3l By (g JS 3 lie S pai (g 3laale pre (9) Jsaall b Al ) a3
Saed gy A alal Ay &l Laiall 320 DA Giall seda 5alE 1) ool 106 Adla) daiy AU Y Gsadll 538 Cy
& s (g Aglay adand) il Ay ) janiase sad laa gy ¢ il e 9%102 ¢ 5%102, « 3*102 Lead lacY) il paninne
Liall A J8 g sl e Gindl sai WhaaY (¢ sall) Gy e 0.5% 5 0.3% A8y Apess il Aigall Ll S

Gl ;b LS culSs Ll s o) Laiall sae JMS [ shill s iledl) slae apdi b il s 1(9) A Jsanl) (e
las szl g 4 giae il 5 6 lllia CulS Ly «(p=0.0001) il 5 J5Y) & s Lo Ao gia 4y gima <l 8 il 20 L)
Osalll uy - (p=0.001) &)l il & 50V G Le Al s 4 gina Cilis a5 (p=0.000) @l ls S g sl Gn e
Lo fas daial g 4 gine il 5 5 @lllia S Loy (p=0.0001) Callill s (SE & sanl) (p Le Adass sie 4y sine <l 5 58 0.3%
<43 - (p=0.0001) &My M g sl s La Ao sie i b lllin iS5 (p=0.0001) & M5 S & suuad) O
il adas () Osad S - (p=0.0001) @l s Gl g san) G La Ao gia g sina il 8 lllia ilS 0.59% () saill
&IN5 S & sl G Le il 5 Ay @lllia (S5 al5 (p=0.0001) il SE & sanl) 8 dlass gia Gy ina CilE 5 58 clllia
(p=0.0001 ) &l 5 S & gD (s Adaus g 4y sina 2l 5 58 Allia 2S5 (p>0.0005 )

:Statistical crossed sectional bibaa! Adlaiall dlaial) 4 jal)

(p=0.0001) 252 5 Led Calimall izl 288 5 20 Lal Ciliie G Lo Tan Aaial g 4y sine <l 5 Ja lllia i€

daaal) 5 jaldl Ay o die Sl Bda Baa JIA ghillg yiladd) dlae] B ¢y gailll a8 ey j A8l Ll 1(9) A Jgand)

cfu/g shilly ALedll alal) 3)ael)
& =14 g x ; ‘ < o O
& £ sl Gl £ ) Ll E s Js¥) & g ALl Al ALalsall
@9g*102 @5*10?2 (0)3%1 (2 wls
@5%10?2 ®3%10? (N1 *102 - - 0.3% Csad <)
(b)3*102 (N)1*102 _ - - 0.5% Ogadd <
N)9*12 - - - - 1% Osad <
(a)2*102 (b)4*102 (b)2*102 _ - U':‘"J C’J“:‘j ‘;“..J.
gaku

2(N) -Adass sie 4y sina i 5 1(D)- Aaial 5 4 sine i 5 1(@) cAabiaall dia 31 JA L O dlaxd (5 ) Saaadl ) ga ) Coadiiia)
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mark able (i Gl 5) Gadi e & sine cliyh @lllia of Hsladlly ileall aladl slaxill o Y as oVl zaall Jsaall e
.(p<0.0001) 4,2l aralaa s LA de gaae 0 W significance

clalisiuy)

A gall bl 2 e il s Saall 3aliine Allad ¢ sadlll 38y el -
o @ sind U il s i) die o pH Rady s 8 A1 Bl aly cpadll 558 A pH ad b Ll Laliasl -
DA 4y () salll
(oAl 5 Alda il asead Ailall Aledll A 8 eyl -
sl aaad 3l an LS 5 Ll 8 5oLy 5 dan 51 AL Rgns 4l JE ADUa a8 106 0 sealll ) N R il -
ABiall s 58 dlda ¢ guall SIS (o jat 5 Bl A8AS a3 pe S (] (Al pad Gipn -

a5l S 53 el e RlAIY) 3L 3l e g daall ) aladinly ) shadll g jiledd) o L SO IS slaadl) aleds) -
Gila yiSal)

_@)y‘gzﬁﬂuagmagmﬁwﬁ@muhwjngs‘\ﬂc_a\:uz..ul\)ﬁaﬁj@u&ﬁdpauju\ﬁ} -
A S alaee o Bliall s ) jall du jed ()50 A8 Y ae dmanS 432 Y1 b oy 3 Gl Adbia LS aladiin) Gadal -
AiSae sy skl Gl 50 ga o Laliall 33 81 ye ddlef aladiul Gula -

SSY) acadl a3 ) Al ol gl sl 33l el Bad) 5 gl i) ol pial (g ykaal) 3 Al Gk -
LSS & hall

el el
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