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el 0 )2 T 0 Sen A5 148 s L s
.(Dehghan et al., 2007 Been et al, 2007)
(SIS S0 el sl 1l 5l il eSS
ol 2 53 ey spba oy SOl
S o 3 e eslinal gl Slse sla S
3pp o o3 Shee gl S5 L i glacS 5
S e Gla sl Gl AuS e S bl
S 02 Ll BT 5 50 050 o oaliial mans 5 sbas
Al e s kS B s b sl S5l oS
Iy Oliimn 5 sbaie (pen 4 it T 3550 oo
o=l dea La s 3l L s S 5 ) g @u
o3ls i 53 s Sas b sl Sl Laelas
L. .(Fernandez-Lopez et al., 2005) Laea lde
Sl Ll o il lag 2, slad sShe S8
Sladul b 5 AnS 558 Jske o)l s o 51 oS das
e s 15 S0 o | il _pland s
S 3l Sl s 8 bl el slagéss
S e iy e i iless a2
SLaiss Dol OLlaS 5w atsly bl 25
5 dosd Jte S glac S 5 Ll 48 il
5 SlnST T Sl 5L s aeea U5 S1s,LS
Misharina & Samusenko, ) Liw—s 5 ob sU ol
o 53 Sl e ledasn 5l s (SS.(2008
Wl 51 50 slasls 4 Ol 5 OalS Sl ds i
S sl o as asl e Ol e (Solew Oleys Sl

a5l sl il o oLl s 3 s

ive

doddo
3 e el LS 5 bl el gy,
ssban o waean LS 4 56 e e 1 Jol ST
g s il s AT s 53
ooy Ulpea oMo mlo 3 5 Jans glacS 5
A0S e 8 eslatad 35 a0l L ans
5 ol Gl o) 3 ol Glare ol el
(e s u:_su.(,tj slac Il s Lgl ol y|
Lu et al., 2002) tas L5 1 Ju st sl
SeS 5 5 bl slae s, (D’ Auria er al., 2001
At (S5 Sl ) s b sl LT g
(et slaainey 3 (3L Ceal ol s &S
ol sl Ll anils il 5 bl (g5 Skl
53> Al e s, pl S Sl bl gl e
generally Ol y—eas 5 L osleul lalie 51 L=
Kabara, ) .45 ., » recognized as safe (GRAS)
sy s a4 o S ds slac s 1 & (1991
L opslesS dacn 5 dadd g2 Joe b S5 5050 15
aslac ey, ol (Tepe et al., 2005) cosla 55,18 4
o3biul gapmiy b W13 &S o pdae 5 e 6 [
SIS a8 ol 5 (8 s M50 Sl eslinal L5l
Lno S g Olpioa) dts ey S A lad
3 S (LaedsS b e o b 5 Ay slias jals
Ay J S Gl L S ST e
gk b s S LS sl e ~C-“L’°r-“ék§)‘b§t‘
(S e Sl A e SRl 1S Sl ge dke s
Ll ol b B e oo 5 3l oo
S 5 ST Sl (s e S s



9550 WS il (g
Ol 5 Yadegarinia iy, L o S LS

333 s S A 3 adlllan (sl s alal (T e)
(Dilution test) <3, 5 Diffusion test() ,Lil s,
Sz s S oLl gL, Ol Sl oS s sl
a3, sleds, Obe 31 5 (Disk -plate method) <.k
L ol Yol Sl s eslin ol lal ) &35 iy
O gpsilbom o W Ao 0 53) 5 V/Y /8 O/A glals,
e a S LSl 5o 0350 Sl e 5 w5 (05 S
ey I s S esls 3 el W VAT
P 4 53 5 e 20,5 e R 5385 0!
Inhibitory ) S-Sl o bls

S eldS s 5l axy . as 8 asi s (concentration

Minimal

J_nﬁj&,a A J~_3>ﬁ o3l 5 QLLWMJJSLAU;
JB‘DJMoJ‘JQJSJKT%JJJJé)G%LSj)

Minimal Bactericidal ) u§ T S & Lle

Sosbar . s S sl o5 ,Ss LS esle (concentration
3 ot ol S K St andllae 6l &S
Vo s s S S0 sl s SIMBC (e
oml s yulwlorpl jlde ga g 9 Ko b
e e Glas ol b 03 d ) O ol
da_.dj_gé)'utg_:})j\w)m\zﬁ dg a3V el
Sdos & 5 03,28 S S sbay STy 5 b
La S sl dag o ax2ldS 5 5L STl s sl Y8
M 53 B, S oo by oled S8 ST
il e e o 53 055 Sl S sl S

3,8 S
L e il 55 45 il L oL

533 s S e 13 eslizad 5 50 uslud (g3l

VAJLAJ‘Y-\M;_-‘Q\]:‘)M}&j)‘J ngQL%bduuﬁaj

Sl S L e Seata sleiiSls 5l ol il
bl Glay$) (0 4S Groian e o
L lessy, SlS = SLAIL ol jar Coe gans L5 0
by dsle o s (Millet ef al., 1981) & 5 o
Naganuma et al., ) Jsles slou! di S & 48 5o
Ul —in vivo 15U o iz gled,lS (1985
S &5 g 9 (Orafidiya et al., 2004) ol
Hayes ) dilosls e 5 15 0568 slgd b in vitro
el s ol sl obbl J ge> (& Markovic, 2002
Sl Al 2l JoSe b 2T ol S5 e
23013 S Jsame 3555 51 She O AS S
o Slagibasl s slie e 4 ASL o (552
Soo N VIro &y po am dodr slac S 5 S
gl sy in vitro o b o L AT Sl e
b Gy s bl 1l 34 e ol gL

sl ol

Leog; g olgo
o) (bl

S ) peaS Jl i) s mbe 5l sed L
e s SR A bbb s &S (Guilad =t
25

950 s gw
1035 5 i anlas 3550 (la sl S

E.coli (ATCC25922)

Streptococcus faecalis (PTCC33186)
Klebsiella pneumonia (ATCC13883)
S.aureus (ATCC 25923)

Pseudomonas aeruginosa (ATCC8830)
Candida albicans (ATCC 5027)



SR RV J{ IR SRR T PYCIN | PY

DPPH s Ly 153ty clled s sl
(pH 7.4) 100mM s S Qe el L1y uilad Vel
TWEEN ;)5 S 00 5 J U1 )5 S &0 (Tris-HCI
SO am Bsd by 5 03,5 byl (070 wiw) 20
JsUl 55 (0.5 mM= 0.2 mg/ml) DPPH =5 S
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5 (MIC) Suis e glac e 3lus sl S
L &..LL'}:A L;LA&;.;) DL b OJU L.)”JLA\ (MBC) ;w
T Z \4 . .
S VS 29 S Sl sl s il
u.i;_Ln)'T D3 el bl glac s, -r—i-"-’ O e s
L5 e osls 51,5 s Koo O ol s 11y 55 MBC
Coniles dla L OT alaly 5 (V K2) s S S o St
Gl il o ety (Y S2) s S A
GPrA 33 o g a3 Ser (S lge 5 (SAiS
s oLis Pseudomonas aeruginosa
7 S SO O [ VUSRS | COM 3
L Ll mlmlie b 5 plonil 35 o305 s5-Ly
o303 QLES Y UISe s sl St glglans] 2

Ay ok e sloml luly godd il (9,5 A 5T -) Jpir

(aa35)D 53, Sl B il o) ) Cotilos o 58l sl 515 Se ol
AoV V/VA Yo/vo E. coli
AAS /A1 VYo Streptococcus faecalis
N OV */AY ) K. pneumonia
N OV +/OA Ve/0 S. aureus
- : ' P. aeruginosa
ey \/\o q Candida albicans

godd bl (ICs0) 330031, 700 clale 5 (1) s 3000, oyl nd 5 el S Uslan 5 gl giome —Y Jgubm

3,105kl (glgilaemS | 5T b awslis s DPPH bl s

ol SIE 55 5 Kn Jslo DPPH bl e
ICs (ng) e Ol il L s OB il Caibes Loy -
Bgad 0 S ke A 2 inhibition(%) He
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G e 53 god bl (FRAP) 01aenS1 5T K 3 gll 5 —F Jptr

(1) dals 4 bilasl S FeSO,.7TH,0 (pg/ml) Jsles L gl
\WA £40/VARAY ol JA bl
Voo YYU/Y 0x0/A aals

b S s 4 45 algd e 05 o R gl AL et g K5 FSler mli -E Jods

X3 S O pean 59y 53 fdg S Voo (Citrus limon) god il

Parameters Control Mean value (Test) % change P value
Initial Body weight (g) 142.50+2.89 155+5 108.77 0.0083
Final Body weight (g) 157.50+5.00 199.67+4.51 126.77 0.0001
Weight gain (%) 110.53+£2.92 128.84+1.26 18.31 0.0002
Erythrocyte count (RBC) (x10%IL) 8.81+0.27 9.17+0.84 104.11 0.4461
Total white blood cell (WBC) and
. . 3 9400+668.33 11666+£1553.49 124.11 0.0442
differential leukocyte count (x107/uL)
Hemoglobin concentration (HGB)
15.83+0.17 16.4+1.35 103.63 0.4220
(@/dL)
Hematocrit (HCT) (%) 48.18+1.31 47.9+1.65 99.43 0.8149
Platelet count (PLT) (x10%/pL) 238500+16583.12 566333+38475.10 237.46 0.0000
Red Cell Distribution Width [RDW
13.13+0.88 14.743.32 112.00 0.3928
(%)]
Mean Platelet Volume (MPV) 7.204+0.39 7.23+0.51 100.46 0.9256
Mean corpuscular volume (MCV)
54.70+1.46 51.33+2.52 93.85 0.0735
(fL)
Mean corpuscular hemoglobin (MCH)
18.25+0.57 17.83+0.15 97.72 0.2804
(pg)
Mean corpuscular hemoglobin
. 33.40+1.19 34.47£1.52 103.19 0.3423
Concentration [MCHC (g/dL)]
Fasting glucose (GLUC) (mg/dL) 221£7.79 199.67+1.53 90.35 0.0060
Blood Urea nitrogen (BUN) (mg/dL) 45.33+2.68 38.1+£3.42 84.06 0.0253
Blood creatinine (CREA) (mg/dL) 0.64+0.10 0.56+0.12 87.66 0.3861
Uric acid 6.08+0.22 6.43+0.71 105.90 0.3737
Total cholesterol(CHOL) (mg/dL) 75.75+0.96 73+1.73 96.37 0.0417
Triglycerides (TRIG) (mg/dL) 45+9.20 54.67+5.51 121.48 0.1715
HDL 45.50+4.01 27.33+£2.52 60.07 0.0010
LDL 15.05+1.92 23.67+0.58 157.25 0.0007
Cholesterol/HDL ratio 1.68+0.16 2.69+0.25 160.30 0.0013
LDL/HDL ratio 0.33+0.03 0.87+0.06 263.20 0.0000
SGOT 530.75+68.64 521.33+8.50 98.23 0.8267
SGPT 236.75+49.73 133.67+6.51 56.46 0.0176

Alkaline phosphatase (ALKP) (U/L) 136.75+33.42 231.33+11.93 169.17 0.0059
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Abstract

In the present study the antimicrobial, antioxidative, hematologic and cytotoxic properties of
Citrus limon L. essential oil were studied. The bacterial strains sensitive to Citrus limon L. oil
were in the following order: E. coli> K. pneumonia> S. aureus> Streptococcus faecalis>
Candida albicans> P. aeruginosa. The minimum inhibitory and bactericidal concentrations of
the fresh oil were determined. The essential oils had good bactericidal and bacteriostatic
properties except for P. aeruginosa. Antioxidative property of the oil was carried out by using
beta-carotene bleaching test and the results were compared to the standard synthetic
antioxidants. Lipid peroxidation inhibitions were comparable or higher than the synthetic
antioxidant BHT and BHA. The oil concentration required for 50% free radical scavenging
(ICsp) was 22.81 pg/ml with total phenol contents of 57.43 pg GAE/mg for C. limon L. oil.
Ferric-reducing antioxidant power (FRAP) in the blood sera of the rats gavaged with a daily
dose of 100 pl oil increased. Therapeutic effects were noted as a result of feeding the rats with
lemon essential oil. The volatile oil of lemon displayed cytotoxic effects on the human tumor
cell line (Hela cells) and peripheral blood cells with the ICsy of 0.97 and 0.57pg/ml respectively.
The results showed that the lemon oil might be consumed with precautions after dose
determination.
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