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Table S1. Overview of studies on antioxidant properties of selected essential oils.
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Terpi -4-0l, y- i
Tea tree Melaleuca alternifolia erpmeno " )-terpinene, DPPH, TBARS [12]
a-terpinene
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Neroli Citrus aurantium 1monef1e, y-terpinene, Q/ DPPH, ABTS [13]
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DPPH
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Pimpinella saxifraga
DPPH, FRAP  [24]

Saxifrage

4-Carene, a-pinene, D-
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Pistachio Pistacia vera
Germacrene D, s
. ABTS, FRAP [25]
/5\

caryophyllene oxide, (E)-

Jashir Prangos gaubae

caryophyllene
- lyptol, 6-
Cattley guava Psidium cattleianum a-Copaene, crcalyptol 0 DPPH [26]
cadinene
1,8-Cineole, a-pinene, o- S
Eucalyptus  Eucalyptus globulus DPPH, BCB [27]
cymene
1,8-Cineole, a-terpinyl DPPH, FRAP,
Laurel Laurus nobilis A-Cineole, a erpmy T [17]
acetate, 4-terpineol BCB

Table S2. Antibacterial efficacy of various essential oils and their components against different pathogenic bacteria



Molecular Structure

Microbial Strains Ref.

Essential Oils  Plant Source Major Constituents
Limonene, f-pinene, a- S. aureus, E. faecalis,
Lemon Citrus limon i,nerI:e ! E. coli, K. pneumonia,  [28]
P P. aeruginosa
Carvacrol S. aureus, E. faecalis,
Oregano Origanum vulgare monoterpenoid ’ henol o E. coli, K. pneumonia,  [28]
P P P. aeruginosa
OH
. S. aureus, E. faecalis,
Thymol, y-t
Thyme Thymus vulgaris ymz)a,r);acerrcimene, E. coli, K. pneumonia,  [28]
P. aeruginosa
Lavender Lavandula Lonalool, linalyl N / S. aureus, [29]
angustifolia acetate - Enterococcus sp.
hol
Peppermint Mentha spicata Ment o antone, S. aureus, E. coli [30]
cineo on
S. aureus, S.
1,8-Cineole, y- ’
Cajuput  Melaleuca cajuputi ’_8 Cme(? & g epidermidis, [30]
terpinene, limonene
B. cereus
Cinnamon Cinnamomum Cinnamaldehyde, X0 S. aureus, E. coli, P. [31]
Zeylanicum eugenol aeruginosa
Clove Syzygium Eugenol, - /\/@i‘w S. aureus, E. coli, P. [31]
aromaticum caryophyllene aeruginosa
yophy - o 8
Eucalyptus Eucalyptus globulus 1,8-Cineole, a-pinene g S. aureus, E. coli [32]
Borneol, camphor, 1,8- B. subtillis, S.
) . [33]
T~ epidermidis

Sage Salvia offcinalis

cineole
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Tea Tree Melal.equz Terpme—4—o.1, teripene,
alternifolia a-terpinene
OH
. Limonene, carvone, 3- \H/@/
Caraway Carum carvi
myrcene
Coriander Corza.ndrum Linalool, /.\-terpmene, o /
sativum a-pinene
I
inaldeh -
Cumin Cuminum cyminum Cumina fie yde,y ﬁ
terpinene,
HO
Baccharis Spathulenol, trans-
Vassoura . .
dracunculifolia nerolidol
Basil Ocimum basilicum  Linalool, estragole o /
p-Caryophyllene,
Black pepper Piper nigrum caryophyllene oxide
Wintergreen Gaultheria Me.thyl salicylate, a-
procumbens pinene, myrcene

Armoise Artemisia herba alba p-Thujone, Famphor,
a-thujone

Carvone, limonene,

Dill weed  Anethum graveolens
carvocrol
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S. aureus, E. coli
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B. subtillis, S. aureus,
E. coli

S. aureus, E. coli

S. aureus, E. coli

B. subtillis, S. aureus,
E. coli

B. subtillis, E. coli, L.
monocytogenes

E. coli, L.
monocytogenes, S.
aureus

B. subtillis, S. aureus,
E. coli

B. cereus, S. aureus, E.
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E. coli, E. faecalis, K.
pneumoniae
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aureus, E. faecalis

S. epidermidis, S.
aureus, E. faecalis
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Allspice

Aniseed

Garlic

Pimenta dioica

Pimpinella anisum

Allium sativum

Eugenol, methyl
eugenol, -
caryophyllene

Trans-anethole,
estragole, -
himachalene

Diallyl trisulfide,
diallyl disulfide,
methyl allyl trisulfide

WAAN

S. epidermidis, S.
aureus, E. faecalis

C. perfringens

E. coli
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Table S3. Synergistic antioxidant effects of different essential oils, their major constituents, with various in vitro assays.

Molecul
Essential Oils Plant Source Major Constituents olecuiar Assay  Ref.
Structure
OH
Thyme/ Thymus fontanesii/ Thymol, p-cymene/1,8-cineole, DPPH, (4]
Rosemary Rosmarinus officinalis camphre FRAP
OH
Thyme/White Thymus fontanesii/ Thymol, p-cymene/Camphor, DPPH, (48]
Wormwood. Artemisia herba-alba chrysanthenone FRAP
White .
Artemisia herba-alba/ Camphor, chrysanthenone/1,8- DPPH,
Wormwood/Rose : o . [48]
Rosmarinus officinalis cineole, camphre FRAP
mary
Coriander/ Coriandrum sativum/ Linalool, p-coumaric /
) ) . . . DPPH  [48]
Cumin Cuminum cyminum acid/cuminaldehyde, p-cymene
Thymus vulgaris/ . .
Thyme/Celery/ Apium eraveolens/ a-Pinene, thymol/citronellol, v FRAP, [49]
Coriander pm & ) geraniol/linalool ABTS
Coriandrum sativum H
Thyme/Oregano Tﬁymus leptobotrys/  Carvacrol, p-cymene/p-Myrcene, OH DPPH [50]
Origanum compactum a-phellandrene
Marigold/ Calendula officinalis/ a-Cadinene, d-cadinene/p- DPPH [50]

Oregano

Origanum compactum

myrcene, a-phellandrene




a-Cadinene, 6- DPPH [50]

Marigold/ Calendula officinalis/
cadinene/carvacrol, p-cymene

Thymus leptobotrys

Thyme
Cinnamomum
i ldehyd X
Cinnamon/Clove  zeylancium/Syzygium . Cinnamaldehyde, °  DPPH [51]
_ linalool/eugenol, eugenol acetate
aromaticum
Sweet olive/ Osmanthus fragrans/ Acteoside, sali.dros.ide/caffeine, DPPH (5]
Green tea Green tea gallic acid
DPPH
’ EE)

Oreganum vulgare/ Carvacrol, thymol/y-terpinene,
BCB

Oregano/
Trachyspermum ammi

Ajowan

Ol
Ajowan/ Trachyspermum ammi/ y-Terpinene, p- OH DPPH, (53]
Borage Plectranthus amboinicus ~ cymene/carvacrol, y-terpinene BCB
Borage/ Plectranthus Amboinicus/ Carvacrol, y- OH DPPH, (53]
Oregano Oreganum vulgare terpinene/Carvacrol, thymol BCB

p-cymene

OH DPPH,

Oljegano/ Oreganum vulgare/ ., Carvacrol, thymol/y-terpinene,
Ajowan/ Trachyspermum ammi/ . [53]
Borage Plectranthus amboinicus ' ~cymene/carvacrol, y-terpinene BCB
Lemon Backhousia citriodoral
myrtle/Kakadu Terminalia Geranial, neral/linoleic acid,
plum/Finger ferdinandiana/Citrus  oleic acid/bicyclogermacrene, a- /K/\/K/\ DPPH [54]
lime/Australian australasica/ pinene A
sprouts Lophopyrum ponticum

Table S4. Combination of different essential oils with major constituents and their antibacterial interactions against

various microorganisms.

. . Molecul . . .
Major Constituents olecurar Microbial Strains Ref.
Structure

Essential Oils Plant Source




Terpinene-4-ol, trans-4-

L L
ave.nder/ a?andula der.ztuta/ thujanol/g-pinene, 1,8- S. aureus, E. coli  [55]
Marjoram Origanum majorana X
cineole
OH
p-Cymene and y-
Th T
Yme/ hymus Serpy‘llum/ terpinene/B-pinene and 1,8- YO/ S. aureus, E. coli  [55]
Marjoram Origanum majorana .
cineole
L. i ,
Fingerroot/  Boesenbergia pandurate Camphor, 1,8-cineole/ B 0 ronocytogertes
. . S. aureus, E. coli, S.  [56]
Basil /Ocimum sanctum eugenol, methyl-eugenol .
enterica
Basil/ Ocimurm Eugenol, methyl on
sanctum/Cymbopogon BENOL MEty E. coli, S. enterica  [56]
Lemongrass . eugenol/citral
citratus 7 o
Fi t B i hor, 1,8-cineol Y
ingerroot/ oesenbergia pm?dumte Camp or, ,8-cineole/ | S enterica [56]
Lemongrass /Cymbopogon citratus citral
Thyme/ Thymus capitatus/ .
Parsley Petroselimum satioum p-Cymene/myristicin L. monocytogenes  [57]
Thym.e/ Thyrfms capitcftus/ p-Cymene/cuminaldehyde, S aureus 57]
Cumin Cuminun cyminum p-cymene
. Thymus capitatus/ . e
Thyme/Garlic Allium satioum p-cymene/diallyl disulfide ﬁ S. aureus [57]
Lavender/ Lavandula latifolia/ Linalool, 1,8- L. monocytogenes,
. . . o [58]
Camphor Cinnamonum camphora  cineole/camphor, linalool S. aureus
i Linalool, p- i
Coriander/ .Cornmdrm‘n Hnatoo ,.P coumaric / S. typhimurium/M.
. sativum/Cuminum acid/cuminaldehyde, HO [59]
Cumin ) — Luteus
cyminum p-Cymene




Bl Pi ] '
ac.k pePper/ zpe?f mgru;ﬁ/Cummum Limonene/cuminaldehyde/e . o
Cumin/Cinnam cyminum/Cinnamomum S. epidermidis [60]
. ugenol/p-Turmerone
on/Turmeric verum/Curcuma longa
Black Piger a-Pinene, - L. monocytogenes,
pepper/Cinnam  nigerium/Cinnamomum  pinene/cinnamaldehyde, / S. aureus, S. [61]
on zeylancium linalool H typhimurium
L. i ,
Black Piper nigrum/Syzygium a-Pinene, f-pinene/eugenol, v ?OZZ:Zng‘;mS [61]
pepper/Clove aromaticum B-caryophyllene \ typhimurium
' i ldeh L.
Cinnamon/Clov Cm?mmomum‘ . Cinnamaldehyde, Ny monocytogenes,
o zeylancium/Syzygium  linalool/eugenol, eugenol S. aureus, S. [61]
aromaticum acetate typhimurium
Cinnamon/ Cn.mumom.um Cinnamaldehyde, X0
zeylanicum/Origanum S. aureus [62]
Oregano linalool/carvacrol, p-cymene
vulgare
L.
Oregano/ Origanum vulgare/ Carvacrol, p-cymene/ OH monocyt?genes,
. S . Y. enterocolitica, A.  [63]
Rosemary Rosmarinus officinalis 1,8-cineole, camphor )
hydrophilla.
. o ) p-Cymene, -
Llppla/. Lippia mullt lﬂO.T’lZ/ caryophyllene/menthol, E. coli, E. aerogenes  [64]
Peppermint Mentha piperita
menthone
. ) Eugenol, - oH
1 ticum/
Clove/ Syzygmm aromaricumt caryophyllene/1,8-cineole, C. albicans [65]
Rosemary Rosmarinus officinalis . o
a-pinene = o
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