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Escherichia coli A3 (ESBLs), Pseudomonas aeruginosa A2 (ESBLs), Klebsiella pneumoniae Al
(ESBLs) Tne33 Disc Diffusion Assay nusinsiunenszinenzladduiiasalddons drude
S. pyogenes léfﬁﬁqmimHﬁmu’lmﬂaﬂ’lié’ugmhﬁu 34.55+0.25 fadasiaziinnuannsalu
nafudenelsafentléne 3 aewuslaeiszaninmlunisduie £ coli A3 (ESBL) 4A
ﬁqmimsﬁmmmﬂaﬂﬁé’ua"?q 11.38+0.99 fladwnsuazilvunadansduddndifosiuide

K. pneumoniae Al (ESBL) 3sfivum 9.99+0.25 fiadiuns
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Abstract

The purpose of this study was to investigate and analyze the chemical
compositions and major components of essential oils extracted from lemongrass leaves
in the Sathing Phra Peninsula, Songkhla Province. Lemongrass was extracted by steam
distillation, and its chemical composition was analyzed using Gas Chromatography Mass
Spectrometry (GC-MS). It was discovered that the extracted essential oil contained up to
260 different chemical components, with important substances unique to the chemistry
of lemongrass essential oil found in the monoterpene group, both terpene aldehyde
and terpene alcohol in the form of citral, neral, geranial, geraniol, and others. In addition,
there was a study of the effectiveness of lemongrass essential oil against six strains of
pathogenic bacteria and drug-resistant bacteria, such as Escherichia coli ATCC 25923,
Staphylococcus aureus SP1, Streptococcus pyogenes SV1, Escherichia coli A3 (ESBLs),
Pseudomonas aeruginosa A2 (ESBLs), Klebsiella pneumoniae Al (ESBLs). The disc
diffusion assay method discovered that the extracted lemongrass essential oil had
antimicrobial properties, with the most effective strain being S. pyogenes, which had an
zone of inhibition size of 34.55+0.25 millimeters and could against all three strains of
drug-resistant pathogens, with the highest efficiency against £. coli A3 (ESBLs), which had
an inhibition zone size of 11.38+0.99 millimeters and inhibition zone size of Inhibits

resemble to K. pneumoniae Al (ESBLs), which has a size of 9.99+0.25 millimeters.

Keywords: antibacterial, drug resistance, essential oils, lemongrass
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Figure 1 Lemongrass leaf (A) Lemongrass leaf essential oils from steam-distillation

extraction techniques (B)

NaNsAATIZRRIAUsTNBUMMAATiAIemATia GC-MS

MnuanTinTgesdusznaumaaiivesiuneuszvennlunglaituiineugn
Tuilufiauasmsafiansy §1838 GC-MS wuesdUszneumaaiinanun 260 ¥ Wofiarzan
nedetarveUSnaasTaaiinuiirnannin 0.01 (G%of total 20.01) ﬁqﬁqwumiﬁwﬁmﬁ
uesduszneundnlnefinnsanandrfosasassiSuaasnomainuiiannnda 0.3 taud
citronellal (0.88%), isoneral (1.16%), isogeranial (1.87%), neral (23.21%), citral (geranial
wag neral) (28.69%), ceranyl acetate (2.24%), citronellol (0.85%) wag geraniol (8.52%) way
andu 9 Piduesuszneu wu B-pinene (6.14%), linalool (1.55%), caryophyllene (0.52%), epoxy-
linalooloxide (0.32%), 7-methyl-3-methylene-6-Octenal (0.64%) Wazanse u 9 1y D-limonene
(0.04%) Ainusduansirdnuaivsunatesduandlunisnedl 1 (Table 1) uena1niidanudn
psfUsznoumaniiuaransdrfyuenylaiduiinuluiiuiiduneafionsedanumainuansgs
agiuﬂﬁju intermediate type grass ﬁwvmiﬁﬂﬁiyﬂfju monoterpene aldehyde (isoneral uag

isogeranial) Wag monoterpene alcohol (geraniol kag citronellol) (Mohammad et al., 2022)

Table 1 Chemical composition of lemongrass leaves analyzed by GC/MS

No. RT Compounds Name Match Factor % of Total
1 8.1737 3-Pinene 97.8 6.14
2 9.1258 D-Limonene 97.8 0.04
3 11.1529  Trans-3-Ocimene 98.7 0.38
4 14.4317  6-methyl-5-Hepten-2-one 98.1 1.45
5 17.3146  Myroxide 86.6 0.42
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Table 1 Chemical composition of lemongrass leaves analyzed by GC/MS (cont.)

No. RT Compounds Name Match Factor % of Total
6 17.7158  3-(4-methyl-3-pentenyl)- Furan 88.2 0.30
7 20.0906  Citronellal 98.6 0.88
8 21.0106  trans-Chrysanthemal 89.3 0.43
9 21.6311  7-methyl-3-methylene-6-Octenal 95.5 0.64
10 22.7115 Isoneral 99.4 1.16
11 22.9789 Linalool 98.3 1.55
12 23.7759 Isogeranial 99.5 1.87
13 24.4177  Caryophyllene 97.0 0.52
14 28.1030 Neral 97.5 23.21
15 30.0767  Citral 97.0 28.69
16 30.7934  Geranyl acetate 99.0 2.24
17 31.1464  Citronellol 99.1 0.85
18 34.0722  Geraniol 98.4 8.52
19 36.9872  Epoxy-linalooloxide 87.4 0.32
20 43.8549  Selin-6-en-d.alpha.-ol 98.1 0.43

21 57.6921  6-Methyl-4,6-bis(d-methylpent-3-en-1-yl)
95.8 5.13
cyclohexa 1,3-dienecarbaldehyde

Table 2 Antimicrobial activity of lemongrass essential oil against bacterial pathogen and

drug resistant ESBLs

Inhibition zone (mm=+SD)

No. Pathogens Lemongrass EO Gentamicin Ceftazidime
(10 pg/disc) (10 pg/disc) (30 pg/disc)

1 Escherichia coli A3 (ESBLs) 11.38+0.99 16.07+0.12 20.5+£0.39
2 Escherichia coli ATCC25923 10.22+0.16 15.19+0.74 23.85+0.16
3 Staphylococcus aureus SP1 16.55+0.21 20.12+0.22 23.95+0.51
4 Pseudomonas aeruginosa A2 (ESBLs) 6.17+1.99 20.52+0.35 26.03+0.68
5  Klebsiella pneumoniae Al (ESBLs) 9.99+0.25 21.44+0.87 20.65+0.9
6  Streptococcus pyogenes SV1 34.55+0.25 25.28+0.14 32.06+0.19

Remark Disc diffusion assay was performed in triplicate experiment.,“+” mean that the standard

deviation (Mean+SD, N=3)
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E. coli (ESBLs) Inglvunvesadlanisduds 11.38+0.99 faums dannnin £ coli aneus
1193571 ATCC 25923 wagliAuszdns nmnisdudslndidsatuide K pneumoniae Al
(ESBLs) @ sfivunadlaniséiuduads 9.99+0.25 fadiuns luvaeivszansamnsdudute
P. qeruginosa A2 (ESBLs) Wesaniivuunmsla 6.17+1.99 faduwns fauandlunsed 2 (Table 2)

WAz 2 (Figure 2)

Figure 2 Antibacterial activity of lemongrass essential oil against extended-spectrum
beta-lactamase (ESBLs) producer Gram-negative bacteria via disk diffusion
method on MHA incubated at 37°C for 18-24 h. (A) E. coli A3 -ESBLs, (B) S.
aureus SP1, (Q) P. aeruginosa A2 -ESBLs, (D) E. coli ATCC 25923, (E) K.
pneumoniae A2 -ESBLs, (F) S. pyogenes SV1
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