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Fig 1 Total phenolic (TPC) and flavonoid (TFC)
contents of ethanolic and aqueous extracts of Lippia
citriodora.
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Fig 2 Antioxidant activity of ethanolic and aqueous
extracts of Lippia citriodora.

Yvv

YV gles 53 el Y8 S 4 g SL gl gl
53 Sl VY Gde & jass sl glacds 5 518 ol as s
BL slacdale . Lus g I8 albs S ol 8 sl am 55 YV gl
DATas a8 Saus clle 3lis Ol g 4 A,

bl 56T -v-Y

Cgr b b O bl 0050 5 07 45e) SPSS 1550 o5
oSls gamlis s S eslimal Easn cpl laesls JUT
A3 40 Olabl mhw 53 5 Sl Osa3 s L b

Cow .}@w—‘ﬂ

JS SN 5 Jgd (gl gmes VY
Mg 5 ) JS 5 Ol il seda S 561 eslas
mg s kS isob s (LAY 5vYe0 GAE/g
340 ol oslae Lanslis 55 s 5VL (FY/Y0 5 84/0 QE/g
gl 52 J5UI S 5 LB oS 556 5 () IS)
Aol Al e i S 5l b s 50550 DS S
o sl OLALS S50 DS 5 5 KT conle & Yz
S AT Gladd s (VL 35k o Sl oS 355 0 03l
ol edle ] sl e T L anslis 53 J5U1 L
Gladds & s JT e LK & el ots 3155
AL ke a5 el e S b Sladl sl s plad
L Gl il o sl adllas s glinl) 55 oS [Ye] <l
A3 5ed Lol (V44) OI0s 5 sla s o iy ol slaasl
ol osbas banslis ;3 Sy J5iblejlas S J g Oy &S
(Yoo A) DL 5 5l sS aalllas 3 [YV] b o 5VL
et Sl s T elas IS J g5 (slymn o s 8 jasiia
Jsb Ol [YY] asl 0 0¥ 5V Y mEg GAE/g 55 «
Sl s o o)las 4 o sad J U1 oslas SV IS
slas IS A5 glyme [YV] cnl o 55158 50 Koo
5 ol sadllls 53 A=Y Mg QE/g essimes 53 yoday
@b > sl [TE]emud st asls GLas (Y410) OIS
Sl gl Ladlae ol 5o IS A5 50 5 J b (g yms



IZ (mm)

IZ, (mm)

w2l G b sl a2

dw a:\kl;)jjejsb;}im

Lol glaatle a3 Lachale plo s s sdalie A, pde
ol gl Jelsl s ol glmojla e la g i
sy SASC L (sl e S (sl LSl S
phs s a8 Olie 208 S5l ol oslas 53 0 sl
3 i el 5 S Lt 3] ita o 5 (slags 5SL 55 A
sl eSS hdlal e o 8 (6 5L 5 OT Sk o it
o=l Caslars 5 Caglie sdias LG LS 5 4 &S A sdalle

Ak e g St

WE. coli WS.typhi WS, aureus

S. pyogenes W C. albicans

Ethanolic extract (mg/ml) 1

Aqueous extract (mg/ml)
WE coli wS typhi »S. aureus v S.pyogenes W C. albicans
18
d.d dgd
16 d
it Coe eefl Cee de
12 b I by ¢ I
bb 2 a b : :
10 A 220 2 flj . o a I
g | ili
6
4
2
0
25 50 75 100 25 50 75 100
Aqueous extract (mg/ml) Ethanolic extract (mg/ml)

Fig 3 Antimicrobial effect (inhibition zone (IZ), mm)
of ethanolic and aqueous extracts of Lippia
citriodora, based on disc diffusion agar (a) and well
diffusion agar (b).
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Table 1 Minimum inhibitory concentration (MIC) and minimum bactericidal/fungicidal (MBC/MFC) of
Lippia citriodora aqueous and ethanolic extracts against pathogenic microorganisms.

MBC/MFC (mg/ml) MIC (mg/ml) Microorganism type Extract type
> 400 100 E. coli Aqueous
> 400 100 S. typhi Aqueous

200 25 S. aureus Aqueous
200 50 S. pyogenes Aqueous
200 25 C. albicans Aqueous
400 50 E. coli Ethanolic
400 100 S. typhi Ethanolic
100 12.5 S. aureus Ethanolic
200 25 S. pyogenes Ethanolic
200 25 C. albicans Ethanolic
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In this study, aqueous and ethanolic extracts of Lippia citriodora were obtained by
the Maceration method. The total phenol content, total flavonoid content, antioxidant
activity (based on DPPH and ABTS free radical scavenging activity and FRAP
methods) and antimicrobial effect (based on disc diffusion agar, well diffusion agar,
minimum inhibitory concentration, and minimum bactericidal/fungicidal
concentration) of the extracts were investigated. Total phenols (72.55 vs. 60.32 mg
GAE/g) and flavonoid (40.5 vs. 32.25 mg QE/g) contents of the ethanolic extract
were higher compared to the aqueous extract. Antioxidant activity results revealed
that the ethanolic extract was more effective in scavenging DPPH free radicals (45.4
mg/ml vs. 52.5 mg/ml) and ABTS free radicals (41.48 mg/ml vs. 47.65 mg/ml) with a
greater reducing power (15.1 pmol Fe/g vs. 12.2 pmol Fe/g) in comparison to the
aqueous one. Antimicrobial effect of the extracts against pathogenic microorganisms
(Escherichia coli, Salmonella typhi, Staphylococcus aureus, Streptococcus pyogenes,
and Candida albicans) showed that Gram-positive organisms were generally more
sensitive than the Gram-negative ones, and the antimicrobial activity was more
pronounced in the presence of the ethanolic extract. Based on the results, the aqueous
and ethanolic extracts of L. citriodora could be introduced as natural preservatives to
control the oxidation reaction and the growth of pathogenic microorganisms.
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