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ABSTRACT
Since the ancient  time medicinal  plants  and spices  are  used as  herbal  medicine because  of  their
medicinal  values.  They are the valuable resources of the natural antimicrobial  compounds used to
treat the infectious disease caused by bacteria and other pathogens. Plant’s extract, essential oil and
numerous  kinds  of  secondary  compounds  had  antibacterial,  antiviral,  antifungal  and  antioxidants
activities  with  less  or  no  toxic  effects;  that  are  essential  to  cure  many diseases.  The compounds
isolated from the medicinal spice plants show antimicrobial activity against some bacterial strains that
has the ability to affect the food quality and shelf life of the food. These plants have various medicinal
properties  like  anti-inflammatory  action,  tonic,  expectorants,  diuretics,  astringents,  digestives,
carminative,  antibiotics and stimulants etc. The spectrum of compounds present in medicinal spice
plants, and the structure of major compounds discussed in this review, are responsible for all of their
medicinal properties. Therefore, plants are used in the form of maceration, fluid extracts, oil, syrup,
juice, decoction, powder,  tea and ointments.  In the terms of the frequencies and configuration of
various radicals both medicinal plants and antibiotics are different. Since plant-based products have no
toxicity, also less costly than conventional drugs, research on the compounds found in medicinal plants
and their action against harmful microbial species should be conducted in order to improve human
health and expand the use of medicinal plants. Plants also have the ability to inhibit or alter protein-
protein interactions, making them a powerful modulator of signal transduction, apoptosis, mitosis and
immune response.

Introduction

For the specific antimicrobial property, the growth of
bacterial  resistance  to  available  medicinal  products
was appropriate.  Gram positive  microorganisms like
Staphylococcus species  are  responsible  for  diseases
such  as  osteomyelitis,  food  poisoning,  toxic  shock
syndrome  and  several  infections.  Gram  negative
microorganisms  like Escherichia  sp.  causes
Pneumonia,  lower  urinary  tract  infection,  bacterial
infection and septicemia etc. (1).  Plants are naturally
God gifted for the synthesis of medicinal compounds.
Since the ancient time some plants are used as herbal
medicine  because  of  their  medicinal  values  (3).
Therefore,  these  medicinal  plants  are  the  valuable
resources  of  the  natural  antimicrobial  compounds
used  to  treat  the  infections  caused  by  bacteria  and
other  pathogens.  World  Health  Organization  (WHO)
stated that the medicinal plants are the best source to
obtain the variety of drugs (2). 

On the basis of traditional and modern medicines
plants;  their  natural  products  were  used  to
manufacture  the  commercially  valuable  medicines.
(6). Plant’s extract, essential oil and numerous kinds of
secondary  compounds  had  antibacterial,  antiviral,
antifungal and antioxidants activities with the less or
no toxic effects that are essential in the management
of many diseases (7). Actually, secondary compounds
such  as  alkaloids,  flavonoids,  terpenoids,  steroids,
carotenoids and other phenolic compounds are known
as phytochemicals. They are present in different parts
of the plants. These phytochemicals are used for drug
developments to treat many serious diseases such as
respiratory  disease,  urinary  tract  infections,
cutaneous  infections  and  gastrointestinal  disorder.
They  have  a  high  therapeutic  value  (8).  Artemisia
vulgaris,  Boerhavia  procumbens,  Carum  copticum,
Euphorbia  hirta,  Hyoscyamus  niger and Zingiber
officinale  are  the  group  of  plants  used  against  the
respiratory problems (9). 
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From  the  past  few  years,  various  attempts
have  been  put  forward  to  discover  the  advanced
antimicrobial  compounds  from the  different  kind
of  natural  resources  (10).  These  days,  the
determination of the antimicrobial activities of the
various  medicinal  plants  is  of  particular
importance  because  of  the  ongoing  conditions  in
which the pathogens develop medicinal resistance.
There is  a  need to  keep low approach  to  prevent
and treat  different  infections  caused by bacterial,
viral,  fungal  pathogens  by  antibiotics  to  narrow
down antimicrobial resistance. Therefore, the most
essential  step  is  to  evaluate  the  components  that
helped  to  create  medicines  with  higher
antimicrobial properties (3). For food preservation
antimicrobial  compounds  are  isolated  from  the
plants  and  used.  Chinese,  Indians  and  Egyptians
used spices and essential oil since the ancient times
to  preserve the  food.  Some spices  such as  ginger,
garlic,  mint,  turmeric,  pepper,  nutmeg,  cloves,
cinnamon  etc.  are  produced  in  Asia  (14,  15).  In
America ginger, pepper, sesame seeds and nutmeg
plants  are  cultivated.  In  Europe  celery  leaves,
watercress,  bay  leaves,  dill  tips,  basil,  coriander
and thymus are grown on huge scale (15). 

Because of their preservative properties spices
have  been used in  cosmetics,  perfumes,  in  ritual,
flavoring,  coloring  and  have  also  been  used  in
traditional  food  preparation  methods  of  food
industries  (13).  Even  many  compounds  could  be
isolated  from  the  spices  and  shows  the
antimicrobial  activity  against  some  bacterial
strains  that  has  the  ability  to  affects  the  food
quality and shelf life of the food. They have various
kinds  of  beneficial  effects  such  as  promotes  the
secretion  of  saliva,  aids  digestion,  also  helpful  in
the  treatment  of  cold  to  reduce  nausea  and
vomiting (15).

Plant  derived  components  and  their
phytochemicals  has been used in the treatment of
various  infectious  diseases.  Uses  of  plants  shows
low or zero toxicity. They are sometimes sufficient
as  antibiotics,  so  we  combined  them  with
antibiotics to reduce bacterial antibiotic resistance
(92).  In  this  review article,  the  brief  overview of
the  antimicrobial  activities  of  the  spices  and
medicinal plants is discussed that are used to treat
the  human  disease  globally.  To  assess  the
antimicrobial  and  synergistic  effects  of  the
medicinal  plants,  the  extracts  with  the  antibiotic
and  non-antibiotic  drugs  against  the
microorganisms are used.

Methodology

In this review data is collected on the antimicrobial
properties of  various medicinal  plants  and spices.
The data is collected on the plants that have higher
antimicrobial  activity  against  specific  pathogens.
Also,  some  of  them  are  easily  available  and
cultivable.  For  this  we  referred  more  than  100
articles  both  review  as  well  as  research  articles
that  were  published  between  2015  and  2021.
Hence,  the  information  in  this  review  article  is
current and up to date.

History of use of medicinal plants and spices

World  Health  Organization  (WHO)  stated  that  the
medical plants are the best source to obtain the drugs
and the 80% of world population are dependent on
the  traditional  medicines  (8).  From  ages,  In  Asia
plants  were  used  as  medicine  with  the  human
involvement.  The herbal  medicine  contains  the
different types of unique substance to treat infectious
and  chronic  disease  (7).  According  to  the  ancient
recorded  data  around  5000-year-old  records  were
founded that describes the usage of medicinal plants
to prepare the medicines. It comprised 12 recipes for
drug  preparation  referring  to  250  different  plants;
some of them use alkaloid such as poppy, henbane
and mandrake. Back then as the exact causes of the
disease were not known and so the plants were used
to treat the disease; but everything was experimented
about the use of plants to cure the diseases (16). 

●  Chinese books based on roots and grasses ‘Pen
T. Sao’ written by emperor Shen Nung Circa in
2500 BC, by using the dry parts of plants, the 365
drugs  were  reported  and  prepared.  Many  of
these plants are used till now for e.g., cinnamon
bark, Theae folium, Jimson weed, camphor, great
yellow  gentian,  Ephedra,  Rhei  rhizoma,
Podophyllum and ginseng (17).

● In Egypt Papyrus Ebers is book written around
1550  BC,  it  has  the  combination  of  700  plants
species  for  e.g.,  coriander,  onion,  garlic,  aloe,
castor  oil,  pomegranate  etc.  these  plants  are
used in therapy (18).

● Roman  and  Greek  added  extensively  to  the
coherent development of the use of traditional
medicine in the ancient time and written the use
of  medicine,  collection  of  them  in  “known
world.” Natural products that are sold as herbal
and/or food supplements for medications covers
half  of  the  main  50  drugs  sold  in  European
pharmacies (19).

In India, history of traditional medicines and its
health-care record goes back to 5000 years BCE, when
health-care needs and diseases were noted in ancient
literature such as “Rig-Veda” (1700–1100 BCE), “Yajur-
Veda”  (1400–1000  BCE)  and  “Atharva  Veda”  (1200
BCE).  Later,  the manuscripts  such as  “Dhanwantari
Nighantu”  (1800  CE),  “Charaka  Samhita”  (990  BCE)
and “Sushruta Samhita” (660 BCE), where the use of
plants and poly herbal formulations was emphasized
and widely practised as shown in the Fig. 1 (20). 

Traditional  medicine  means  the  practice  of
medicines originated in India or else came into India
from  the  outside  country  and  eventually  absorbed
into  the  Indian  culture.  This  medicinal  system
includes Ayurveda, Siddha and Unani (6). Ayurveda
means ‘science of  life’.  The central  objective  of  the
Ayurveda treatment is that “its deal with the life and
gives  the  knowledge  of  life,  also  it  measures  the
quality and expectancy of life (19). 

Recently  COVID-19 infection is  declared  by the
WHO as  a  global  pandemic.  It  was a  tremendously
infectious disease. It was caused by SARS-CoV-2 virus
(21).  The  plants  can  produce  many  important
chemical  components  through  their  secondary
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metabolism,  that  operates  as  a  self-defense  against
the stress induced by the environmental triggers and
pathogens  (9).  In  this  situation,  preventive  and
therapeutic  agents  have  not  been  established  and
recommended, globally the use of medicinal plants is
advised to prevent the COVID -19 (79). The medicinal
spice plants serve as the effective medicine to treat
the  infection  due  to  their  antipyretic,  antioxidant,
anti-inflammatory,  antiviral,  cyto-protective  and
immunomodulatory properties (5).

Antimicrobial activity of the spices

For human beings, spices have been important since
the beginning.  Several mythological  evidences from
the sacred books such “Bhagavad Gita”  suggest the
use of the spices for several purposes. The spices are
commonly used for the preservation purpose due to
their strong preservative quality and according to the
Ayurveda, the plants with medicinal properties helps
to  maintain  the  balance  of  the  body  moisture  (6).
Also,  they change the  appearances  of  the  food and
spices  such  as,  chilli  powder,  turmeric,  coriander
powder etc. used to change the color, appearance and
taste of the food. Some spices like ginger, nutmeg and
cinnamon improve the digestion, also good for sore
throats (18). In the last few years numerous articles
describe the antimicrobial properties of spices. Plant
parts  and  its  extract  dissolved  with  solvents  like
water,  ethyl  acetate,  methanol,  ethanol  etc.  to  test
their  antimicrobial  activity  against  the
microorganisms (15). Therefore, these plants are used
in the form of maceration, fluid extracts, oil,  syrup,
juice,  decoction,  powder,  tea  and  ointments  etc.
Essential oil derived from these spices has been used
in the treatment of anxiety and stress, depression and
aromatherapy since they have been used for various
purposes  since  ancient  times  (22).  The  major
chemical  components  of  coriander  and  mint  have
analgesic  effects.  Also,  celery,  coriander  and cumin
have anti-inflammatory effect (23). These plants are
rich in natural  important antioxidants.  The Table 1
represents  the  various  medicinal  spices  plants  and
the  major  compounds  present  in  them  which  has
antimicrobial  activities  against  the  various
pathogens. 
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Fig. 1. Enlisted ancient Indian medicinal manuscripts 
(Source: 20).

Table 1. The antimicrobial properties of the medicinal spices against pathogenic microbes

Common name Scientific name Major components Micro-organisms References

Ajwain, carom seed Trachyspermum ammi
Β-Phellandrene,
 α-Terpinene

Candida albicans, 
Salmonella species, 
Escherichia coli

38

Anise Pimpinella anisum Anethole
Aspergillus ochraceus, 
Fusarium moniliforme

33

Asafoetida Ferula asafoetida
Azulene, α-Pinene, 
Ferulic acid, 
Umbelliferone

Bacillus subtilis, 
Escherichia coli, 
Staphylococcus aureus

31 

Black mustard Brassica nigra

Catechin, 
Epicatechin, 
Gallic acid, 
Myricetin, 
Quercetin, 
Rutin

 Staphylococcus aureus, 
Pseudomonas aeruginosa,
Candida albicans, 
Escherichia coli

25

Black pepper Piper nigrum
Piperine, 
Limonene, 
Caryophyllene 

Pseudomonas aeruginosa,
Bacillus cereus, Escherichia 
coli, Staphylococcus aureus 

34

Brown mustard Brassica juncea
Isothiocyanate, 
Ginipin

Staphylococcus aureus,
Escherichia coli

26

Cinnamon Cinnamomum verum
Cinnamaldehyde,
Cinnamic acid, 
Cinnamyl acetate

Salmonella typhi, 
Staphylococcus aureus,
Pseudomonas fluorescens,
Bacillus licheniformis, 
Escherichia coli

28

Clove Syzygium aromaticum Eugenol

Escherichia coli, 
Staphylococcus aureus, 
Salmonella anatum, 
Bacillus cereus

36

Coriander Coriandrum sativum

Linalool, 
Camphor, 
Geraniol, 
Limonene

Pseudomonas aeruginosa,
Escherichia coli, 
Salmonella aureus, 
Bacillus pumilus

29



The anti-microbial activity of different medicinal
spices 

Clove

Clove  belongs  to  the  family  of  Myrtaceae.  It  has
antibacterial, antioxidant, insecticidal and antifungal
properties.  Also,  it  is  used  in  food,  and  as  an
antiseptic medicine during oral infection. It contains
eugenol,  eugenyl acetate,  vanillin,  and humulene as
the  major  compound  as  shown  in  Fig.  2  (40).  This
compound  inhibits  the  production  of  amylase  and
protease enzyme in  Bacillus cereus strain (36). Since
clove compounds have antimicrobial properties, they
can be used in the food industry and extend the shelf
life of food (41).

Antimicrobial activity of Clove

The  antibacterial  activity  of  clove  against  the
microorganisms  like  Staphylococcus aureus,
Pseudomonas  aeruginosa and  Escherichia coli was
examined  by using  the  agar  well  diffusion  method
and  MIC  (The  minimum  inhibitory  concentration)
value determined by the broth dilution method. The
result indicated that the methanolic extract of clove
has the highest  antibacterial  activity  as compare to
ethanolic  extracts  against  the  S.  aureus strain.  The
result shows the MIC value observed in the range of
2.31  mg/mL for  S.  aureus  microorganism  (43).  The
antimicrobial  activity  of  essential  oil  of  the  clove,
cinnamon and cardamom was tested against various
microorganism, yeast and molds with the help of disc
diffusion assay. It was observed that essential oil of
clove shown the maximum antimicrobial properties
(44). Eugenol, is the major component of the clove. In

Europe, US, China and other countries it is used for
food  preservation.  Also,  it  was  been  used  in  oral
product  and  beneficial  to  reduce  tooth  ache,  oral
bacteria, dental plaque, halitosis etc. (45).

Oregano

Oregano belongs to the family of Lamiaceae. Oregano
is  a  perennial  shrub  and  cultivated  to  be  used  as
herbs as it has therapeutic properties (48). It shows
the strong antioxidant capacity in the both dry and
fresh  forms.  It  has  been  used  to  treat  respiratory
disorder,  indigestion and rheumatoid arthritis.  It  is
also used in food flavoring as well in the storage of
food  items.  It  contains  carvacrol  and  Thymol  as
major  components  (46)  and  other  components  as
shown in Fig. 3.

Antimicrobial activity of oregano

The four-gram positive strains of methicillin resistant
S.  aureus and  seven-gram  negative  strains  of
Acinetobacter baumannii and P. aeruginosa were used
to study the antibacterial activity of oregano oil. The
broth  micro  dilution  method  was  used  for  the
purpose.  The result  shows that  the oregano oil  can
overcome the obstacle of biofilm formation and kill
sufficient planktonic bacteria (68). The antimicrobial
properties of some spice’s plants were tested by using
the agar diffusion method. It was observed that the
antimicrobial activity of  essential oil  incorporates in
series of:  anise  > Basil  >  Coriander  > Oregano.  The
oregano had shown the highest antimicrobial activity
against S. aureus and Staphylococcus spp. Therefore,
latest research should focus on the potential usage of
oregano in various industries (48).
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Cumin Cuminum cyminum Cuminal
Candida albicans, 
Aspergillus niger, 
Bacillus cereus

27

Fennel Foeniculum vulgare
Fenchone, 
Estragole, 
Anethole, 

Chlorella vulgaris, 
Pseudomonas aeruginosa, 
Escherichia coli, 
Bacillus subtilis, 
Bacillus cereus

32 

Fenugreek Trigonella foenum-graecum Sapogenin, 
Diosgenin

Bacillus cereus,
Pseudomonas aeruginosa

37

Garlic Allium sativum

Allicin, 
Alliin, 
Ajoene, 
Allyl-cysteine, 
Diallyl-sulfide

Salmonella typhi, 
Bacillus cereus, 
Bacillus subtilis,
Escherichia coli 

24

Ginger
Zingiber officinale Shogoal, 

gingerol 

Salmonella typhi, 
Escherichia coli, 
Staphylococcus species

39

Nutmeg Myristica fragrans
Myristicin, 
Sabinene

Aspergillus niger,
Pseudomonas aeruginosa, 
Bacillus subtilis, 
Staphylococcus aureus

11

Sesame Sesamum indicum
 Lignans, 
Soya-cerebroside

Streptococcus sp., 
Candida albicans, 
Escherichia coli

35

Star anise Illicium verum
Anethole, 
Caryophyllene

Aspergillus niger, 
Salmonella arizonae, 
Escherichia coli, 
Bacillus cereus

33

Turmeric Curcuma longa Curcumin

Escherichia coli, 
Salmonella typhi, 
Klebsiella pneumoniae, 
Staphylococcus epidermis, 
Penicillium notatum

30

White mustard Sinapis alba
Allyl isothiocyanate Benzyl 
nitrile, 
Thymol

Pseudomonas aeruginosa, 
Campylobacter jejuni 25



Cinnamon

It belongs to the family of Lauraceae, it is widely used
in the food preparations. It has 3 major components
cinnamaldehyde, cinnamyl acetate and cinnamic acid
as shown in Fig. 4. Mostly it was applied in food and
cosmetics  industries;  but  due  to  the  presence  of
health  promoting  agents  used  in  the  treatment  of
some diseases like urinary infections, gastrointestinal
disorders,  inflammation  etc.  (28).  It  contains
cinnamaldehyde  as  the  main  compound.  This
compound  has  antimicrobial  effects  against
pathogenic  bacterial  strain,  inhibits  respective
enzyme activity,  membrane  functioning  and  in  the
biosynthesis of cell wall. In traditional medicines, it
used  to  relief  high  blood  pressure,  toothache,  for
wound  healing,  to  improve  the  menstrual
irregularity, arthritis and dermatitis (49). 

Antimicrobial activity of cinnamon

The antimicrobial activity of some spices plants and
aqueous  extracts  was  studied  against  the  bacterial
strain  via  the  aerobic  plate  count method and disc
diffusion method.  Cinnamon extract inhibits  all  the
tested  bacterial  strains  at  different  concentration
ranging from 1 to 5% w/v. The inhibitory effects on
the  bacterial  growth  increase  with  increasing
concentrations  of  cinnamon  extracts.  The
antimicrobial activity of the hydrolysate of different
plants  such  as  thyme,  mustard,  cinnamon,
cardamom,  clove  and  basil  were  evaluated  on  the
bacterial  strain.  The  S.  aureus shows  the  highest
sensitivity  to  cinnamon  hydrosol,  as  compare  to  P.
aeruginosa strain  (51).  The  investigation  on  the
antimicrobial  property  of  some  spice’s  ethanol
extracts on the Enterococci strains was done with the
help  of  well  diffusion  test.  The  result signified that
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(a) Image of clove 

(b) 1. Eugenol 2. Eugenyl acetate

3. Vanillin 4. Humulene

Fig. 2. (a) Image of clove, (b) The chemical structure of compounds presents in the essential oil of the clove (source: 42).
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Fig. 3. The chemical structure of compounds presents in oregano extract (source: 47).

(a) Image of cinnamon

(b) 1. Cinnamic acid 2. Cinnamaldehyde 3. Cinnamyl acetate 

Fig. 4. (a) Image of cinnamon, (b) The chemical structure of the compounds of cinnamon (source: 50).

1. Thymol                                       2. Carvacrol                                 3. γ- Terpinene

4.  Β- Fenchyl alcohol                             5. Eucalyptol



ethanol extract of cinnamon shows the antimicrobial
activity  against  all  the  strains  of  Enterococci.
Furthermore, the antimicrobial activity of cinnamon
essential  oil  tested  on  the  various  microorganisms
and  it  was  observed  that  as  compare  to  fungi,
bacteria  showed  less  sensitivity  to  essential  oil  of
cinnamon. The MIC value was observed in the range
of  0.015-2.0  mg/mL  against  all  the  tested
microorganisms (52).

Ginger

Ginger  belongs  to  the  family  Zingiberaceae,  it  is  a
horizontally branched, fleshy and aromatic white to
yellow  colored  herb.  It  was  mainly  applied  in
cosmetics,  pharmaceutical  products,  and  also  used
extensively  in  food  production.  It  is  known  for  its
nutraceutical  value.  The  Fig.  5  represents  that  it
contains  the  gingerol  and  shogaol  as  major
components (53). In traditional medicine it is used to
treat cramps, rheumatism, fever, dementia, arthritis,
muscular  ache,  sore  throat,  pain,  vomiting,
indigestion,  hypertension,  sprain  and  infectious
disease.  It  has  antimicrobial  activity  therefore  it
could be used in the treatment of bacterial infections
(54). 

Antimicrobial activities of ginger

The ginger  leaves  oil  was  extracted,  analyzed  with
the  help  of  the  gas  chromatography  and  mass
spectroscopy.  The  results  showed  the  presence  of
different  compounds  in  the  extracted  oil.  The

antibacterial activity of the ginger was tested against
the  Streptococcus mutans  ATCC  25175  by using  the
agar diffusion method. The result demonstrated that
ginger leaves volatile oil was rich in valuable phyto
constituents and was effective against S. mutans. The
MIC value detected was 62.5 μg/mL. It is also used as
a gargle against dental caries and plaque formation
(55).  The  antimicrobial  activities  of  the  hydro
alcoholic  extracts  of  the  ginger  and  mallow  were
tested against the Listeria monocytogenesis, S. aureus,
Methicillin resistant S. aureus and P. aeruginosa with
the help of the micro plate dilution and disk diffusion
method. The results showed the minimum inhibitory
concentration (MIC) value in the range of 52 and 416
μg/ml  and  the  minimum  bactericidal  concentration
MBC value  in  the  range of  104  and 416  μg/ml and
growth of inhibition zone in the range of 7-16 mm for
the  tested  microbial  strains  against  the  hydro
alcoholic  extracts  of  the  ginger.  He  observed  that
mallow had no antibacterial effects on these bacteria.
Ginger  extract  is  used  as  antibiotic  in  traditional
medicine,  microbiology  and  pharmacology  sciences
(54). 

Coriander

Coriander  belongs  to  the  family  Umbelliferae  and
mostly cultivated in India, Russia, Asia and Morocco.
The  ground  seed  of  coriander  has  been  used  as
spices.  It  was  widely  used  to  prepare  chutney  and
sauces,  cookies,  buns, preparation of curry powder,
pickling spices, seasoning and in food preservations
(56).  It is  also used in the treatment of indigestion,
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 (a) Image of ginger

(b) 1. Gingerol 2. Shogaol
Fig. 5. (a) Image of ginger, (b) The Chemical structures of gingerol and shogaol presents in ginger (Source: 53).



vomiting,  rheumatism,  diarrhea,  dysentery  and  to
treat pain in joints. The essential oil and other extract
derived  from  coriander  shows  antibacterial,  anti-
mutagenic and antioxidant activities (57). Linalool is
a major component found in coriander  plant  along
with  limonene,  camphor  and geraniol  as  shown in
the Fig. 6. These components are responsible for the
fragrance and aroma of the plant (58).

Antimicrobial activities of coriander

The  antimicrobial  activity  of  cinnamon,  coriander
and lemon was observed on various microbial strains
through  the  agar  dilution  assay  and  vapor  phase
method.  In  the  results  it  is  observed  that  the
coriander extract had exhibited the best anti-fungal
activities  in  vapor  phase.  Also,  it  indicated  that
coriander  had  the  antimicrobial  properties  at  low
concentration  and on various  strains  displayed the
minimum  fungicidal  concentration,  minimum
bactericidal  concentration and minimum inhibitory
concentration.  In  the  result  the  MIC  value  was
observed in the range between the 1-4 μ/ml (59). One
more study investigated the antimicrobial activity of
coriander  against  E.  coli  and  Campylobacter  jejuni
microorganisms.  The  result  shown  the  minimum
inhibitory  concentration  of  coriander  against  the
tested microorganisms ranged between the 0.5-1 μL
per mL (60).

Garlic

It  belongs  to  the  family  Amaryllidaceae. Garlic  has
been  widely  used  as  an  agent  for  prevention  and
treatment of cardiovascular disease (24). It contains
diallyl sulfide, allicin, alliin and ajoene as the major
compounds as shown in  Fig. 7. It helps to lower the
blood  pressure,  prevent  atherosclerosis,  also  it
reduces  the  serum  cholesterol,  reduces  the  risk  of
common brain diseases like Alzheimer’s disease and
dementia. However, improper garlic use can result in
side  effects  such  as  gastro  intestinal  upset  and
platelet dysfunction (62).

Antimicrobial activity of garlic

The  antimicrobial  activity  of  garlic  against  the  S.
aureus and  E. coli was observed by using the agar
diffusion  method in the  triplet’s  form. A factorial
design  with  three  factors  was  used.  And  data
analysis  was  performed  using  mini  tab  statistical
software  package.  The  result  represented  that
garlic  extract  have  high  range  of  anti-bacterial
activity on all microorganisms. It shows the zone of
inhibition  in  the  range  >10  mm.  The  compounds
present  in  garlic  are  responsible  for  the  anti-
bacterial  effect  (24).  When  the  antimicrobial
activity  of  garlic  was  detected  against  pathogenic
bacteria (B. subtilis, Aspergillus niger) by using the
agar  well  diffusion  method  and  it  was  observed
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(a) Image of coriander 

(b) 1. Linalool 2. Camphor

3. Limonene 4. Geraniol

Fig. 6. (a) Image of coriander, (b) The chemical structure of major compounds of the coriander (Source: 58).



that  the  organic  (thanol,  methanol,  ethyl  acetate,
chloroform,  hexane,  petroleum  ether)  extract  of
the  leaves  and  bulb  represents  the  highest
antibacterial activity against a range of pathogens.
Garlic  extracts  in ethyl  acetate  demonstrate  more
inhibition  than  extracts  in  chloroform,  petroleum
ether  and  hexane.  The  zone  of  inhibition  was
observed in the range between 2.0 to 12.0 mm (62).

Turmeric

Curcuma  longa or  turmeric  is  member  of
Zingiberaceae  family.  It  was  commonly  used  in
food  for  coloring  and  preservation.  The  Fig.  8
represents that it contains curcumin as the major
compound. It has certain biological properties and
used  as  an  anti-inflammatory,  wound-healing,
anti-bacterial and anti-cancer agent (63). Also, it is
used  to  treat  wounds,  parasitic  skin  infections,
acne, cold, liver disease, urinary tract disease and
also as a blood purifier. It is also used to relief the
pain  and  bleeding  in  gingivitis  and  periodontitis
(30).

Antimicrobial activity of turmeric

An antimicrobial  activity  of  the  turmeric  methanol
extract  was  tested  on  the  S.  aureus and  results
denoted that the plant extract was able to inhibit the
growth  of  microorganisms  at  different
concentrations and also reveals the genetic diversity
of the strain. Therefore, it confirms that turmeric has
an  effective  antibacterial  activity  against  the  S.

aureus (64).  The  antioxidant  and  antimicrobial
activity of the ethanolic extracts of garlic, aloe, flower
bud,  turmeric  and  ginger  were  experimented  in
combination against the  S. aureus,  P. aeruginosa, E.
coli and B. subtilis by using the well diffusion test and
spectrophotometric  test.  The  2,2-diphenyl-1-
picrylhydrazylassay  used  to  determine  the
antioxidant  activity.  Turmeric  and  ginger  have
higher antioxidant activity than the others (4). When
the  antibacterial  activity  of  turmeric  powder's  was
tested  against  Helicobacter  pylori,  then  it  found  to
have  strong  antibacterial  activity  against  H.  pylori.
The  extract  was  very  effective  in  inhibition  of  the
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(a) Image of garlic

(b)1. Diallyl sulfide 2. Allicin

3. Alliin 4. Ajoene
Fig. 7. (a) Image of garlic, (b) The chemical structures of the major components present in garlic (source: 61).



bacteria and the zone of inhibition was recorded 7.7
mm (65).

Mustard

Mustard  plant  is  a  member  of  the  Brassicaceae
family. The different varieties of mustard are white
or  yellow  mustard  (Sinapis  alba),  brown  mustard
(Brassica juncea) and Black mustard (Brassica nigra).
Mustard is an annual cold season plant that requires
long  days  and  short  growing  season  (25).  Mustard
seeds  are  rich  source  of  the  energy,  have  23-30%
fixed oil, 29-36% protein and 12-18% carbohydrates.
It  contains  geniposide  and  ginipin  as  major
compounds as shown in Fig. 9. Mustard and mustard
oil  are  used  in  treatment  for  rheumatism  and
arthritis, as a foot bath for the aching feet and in the
form  of  plasters  to  treat  the  bronchitis  and
pneumonia.  It  has  been  also  used  as  appetite
stimulants, emetics and diuretics (66). 

Antimicrobial activity of mustard

The antimicrobial  activity  of  mustard seeds against
the bacterial strains such as E. coli, P. aeruginosa and
Candida  albicans was  studied  with  the  help  of  the
agar well diffusion methods and MIC determination
by  dilution  method.  The  growth  of  inhibition  zone
was recorded in the range of 20-30 mm. The findings
show that a wide variety of antimicrobial properties
can be obtained by preventing the growth of specific
pathogens  (66).  When  the  antimicrobial  activity  of
mustard  seeds  experimented  against  S.  aureus,  B.
cereus, P. aeruginosa, Salmonella typhi and E. coli; the
plant extract indicates a wide range of antimicrobial
properties (78).

Carom seeds

Trachyspermum ammi is commonly termed as ajwain
or  thymol  seeds.  It  belongs  to  the  family  Apiaceae
and  used  as  spice.  The  seeds  of  the  plant  are
commonly used to prepare the biscuits,  breads and
other  dishes  (38).  The  ajwain  seed  contains  anti-
oxidants,  vitamins,  minerals  and  fiber.  The  Fig.  10
shows  the  chemical  structures  of  thymol,  γ-
terpinene,  arvacrol,  limonene  and  β  –  pinene;  the
major  component  present  in  ajwain.  It  is  used  for
cleaning of the wounds and in treatment of the skin

infections  (69).  Essential  oil  of  ajwain  is  used  in
perfumes and toothpaste industry. It was also used to
treat indigestion and gas relief, to treat the diarrhea
and colic. It has germicidal and antifungal activity. It
used for treating the post-natal disorders, menstrual
disorder, itching and ringworm (70). 

Antimicrobial activity of Ajwain

The  inhibitory  effect  of  ajwain  essential  oil  was
observed against the gram-positive bacteria such as
S. aureus and gram-negative bacteria such as E. coli,
Klebsiella  pneumoniae.  The  Minimum  inhibitory
concentration  (MIC)  values  were  determined.  The
results  showed  the  essential  oil  of  ajwain  has
antimicrobial  properties.  For  the  bacterium  K.
pneumoniae MIC  was  5  mg/mL,  for  E.  coli MIC  2.5
mg/mL  and  for  S.  aureus MIC  of  1.25  mg/mL
respectively  (70).  The  antimicrobial  properties  of
ajwain seeds ethanolic extracts was experimented on
different  pathogenic  bacteria  such  as  S.  aureus,
Shigella, Salmonella typhi and E. coli. It was observed
that  ajwain  seeds  have  high  anti-oxidant  and
antimicrobial  activity.  Therefore,  it  can  be  used  to
enhance  the  shelf  life  of  food  products  at  room
temperature.  The  growth  of  inhibition  zone  was
observed between the range of  15-19 mm for  both
gram-positive and gram-negative bacteria (38).

Black pepper

Black pepper belongs to Piperaceae family. Originally
it  was  cultivated  in India.  It  has  various  medicinal
values  and  used  as  spice.  Also,  it  was  used  in
medicine, as preservative and in perfumes (34). The
plant needs moisture and hot place for the growth. It
found in all tropical and subtropical area around the
world  (71).  It  contains  piperene,  limonene  and
caryophyllene as the major compound as shown in
Fig. 11. The piperene has antispasmodic, antipyretic,
antitumor,  analgesic,  antibacterial,  antifungal,
antibacterial,  larvicidal,  insecticidal  and  other
activities  (34).  These components  help for digestion
as  they  stimulate  the  intestinal  and  pancreatic
enzymes (72). In Thailand, the roots of the plant are
used in various forms such as ghee, powders, enemas
and balms. It is used to treat the abdominal tumor,
headache,  asthma,  kidney  stone,  cold,  cholera  and
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 (a) Image of turmeric (b) Curcumin

Fig. 8. (a) Image of turmeric, (b) The major compound of Turmeric (source: 63).



cancer. In ayurvedic medicines it was used to treat
nasal  congestion,  sinusitis,  epilepsy  and  skin
inflammations (73).

Antimicrobial activity of Black pepper

Black pepper has antimicrobial properties due to the
presence of phenolic compounds. Its mode of action
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(a) Image of mustard seeds

1. Geniposide 2. Ginipin

Fig. 9. (a) Image of mustard seeds, (b) The chemical structure of components of the mustard plant (source: 67). 

(a) Image of ajwain (b) 1. Thymol  2. γ- terpinene

3. Carvacrol  4. Limonene  5. β – Pinene

Fig. 10. (a) Image of ajwain, (b) The chemical structure of major compounds presents in ajwain (source: 69).



includes attack on the bacterial membrane and thus
restricts the growth of the bacteria. The antimicrobial
properties of black pepper leaf extract were tested on
the bacterial strains (P. aeruginosa, S. typhimurium, E.
coli,  S.  aureus)  and  fungal  strains  (C.  albicans  and
Aspergillus  sp.).  The  methanol  extract  exhibits
antimicrobial and anti-fungal activity against the all
strains (75).

Cumin

It  is  the  member  of  the  Apiaceae  family.  It  is
commonly  known  as  jeera.  It  is  most  widely  used
spice in India. It has carminative, stimulant, diuretic,
emnanogogic  and  antispasmodic  properties  (27).  It
contains  cuminal  as  a  major  component.  It  also
contains  alpha  and  β  pinene,  β  myrcene  and  γ –
terpinene as shown in  Fig. 12. All these components
are  responsible  for  medicinal  and  antimicrobial
activities of the cumin (76). 

Antimicrobial activity of cumin

The antimicrobial activity of the cumin extract on the
numerous  microbial  strains  such  as  E.  coli,  P.
aeruginosa,  S.  aureus  and  Bacillus  pumilus  was
experimented.  Cumin  extract  was  found  to  be
effective against all of the tested bacterial strains. The
growth  inhibition  zones  observed  with  the  help  of
agar well diffusion assay was found to be 10.7 to 14
mm diameter in the presence of cumin extract (27).
When the antimicrobial activity of cumin extract and
essential  oil  estimated  against  the  E.  coli,  K.
pneumoniae, P. aeruginosa, Streptococcus agalactiae,
Enterococcus  faecalis,  Staphylococcus  epidermidis,  S.
aureus  and Staphylococcus  saprophyticus.  It  was

detected  that  cumin  has  good  antibacterial  activity
against all the tested bacterial strains. Cumin extract
and essential oil have been proposed as good sources
of  antimicrobial  compounds  against  uropathogenic
bacteria.  For  gram-positive  uropathogenic  bacteria
MIC was observed in the range of the 0.015 mg/mL to
0.25 mg/mL and for gram-negative bacteria MIC was
about 0.25 mg/mL (77). 

Noni

It  was  member  of  family  Rubiaceae.  It  contains
methyl 4-hydroxycinnamate, methyl ferulate, methyl
4-hydroxybenzoate,  p-hydroxy-cinnamic  acid  and
ferulic acid as the major compounds as shown in Fig.
13 (80). Noni grows in the country of northern and
central  south  America,  Caribbean,  India  and
Polynesia (11). It has antioxidant, antibacterial, anti-
inflammatory and anticarcinogenic properties. It has
been  used  in  pharmaceutical  industries  for
preservation (81). 

Antimicrobial activity of noni

The  antibacterial  activity  of  noni  extracts  was
detected against  the  L. monocytogenes by using the
disc diffusion method. The findings show that it has
potent  antibacterial  activity  against  the  bacterial
strain  and can be used  as  a  natural  sanitizer.  The
zone of growth inhibition was in the range of 15 – 22
mm (81).  The antibacterial  activity  of  noni  extracts
against  the Enterobacter  aerogenes,  Klebsiella
oxytoca,  E.  coli, B.  cereus and  P.  aeruginosa was
examined. It has good antibacterial activity against B.
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(a) Image of black pepper 1. Piperine

2. Limonene 3. Caryophyllene

Fig. 11. (a) Image of black pepper, (b) The chemical structure of major Compounds of black pepper (source:74).



cereus and  P.  aeruginosa bacterial  strains  as
confirmed by the findings (82). 

Wintergreen

Wintergreen belongs to the family of Ericaceae. Its oil
is used in cosmetics, foods and pesticides. It has been

used for relieving the nerve and muscle pains. It has
been used in mouthwash and toothpaste (83). Mainly
it is cultivated in northeastern north America. It has
antipyretic,  analgesic  and  anti-inflammatory
properties.  It  has  been  used  to  treat  the  wounds,
rheumatoid  arthritis,  asthma  and  cough  (84).  It
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(a) Image of cumin  (b) 1. Cuminal

2. β – pinene  3. β – myrcene 4. γ – terpinene

Fig. 12. (a) Image of cumin, (b) The chemical structure of major compounds presents in cumin (source: 76).

1.Methyl 4-hydroxycinnamate 2. Methyl ferulate 3. Methyl 4-hydroxybenzoate

4.p-hydroxy-cinnamic acid 5. Ferulic acid.

Fig. 13. The chemical structure of major compounds of noni (source: 80).



contains  methyl  salicylate  and  linalool  as  major
compounds as shown in Fig. 14.

Antimicrobial activity of wintergreen

The  antibacterial  activity  of  essential  oil  of
wintergreen was tested against  S. aureus, E. coli  and
A. baumannii by observing  the  minimum inhibitory
concentration and microdilution test. In the results it
represents  that  wintergreen  extracts  oil  rich  in
methyl  salicylate  which  has  strong  antibacterial
activity.  For  gram-negative  bacteria  MIC  was
recorded in range between 8.2-10 mg/mL and gram-
positive  bacteria  showed  the  MIC  range  between
13.5-16.7 mg/mL (84). 

Sage

It belongs to the family of Lamiaceae. Sage extracts
has  antioxidant,  antifungal,  antiviral  and
antibacterial  properties.  It  has  been  used  in  the
treatment  of  oral  problems,  for  the  treatment  of
dyspepsia,  skin  and  throat  inflammation,  cognitive
disorders (85). It is cultivated in north America and
European countries (12). As shown in the Fig. 15, it
contains β-pinene, camphene, borneol and α-pinene
as the major compounds (86).

Antimicrobial activity of sage

The  antimicrobial  activity  of  sage  extract  oil  was
investigated  against  the  Pseudomonas  luteola,  E.
faecalis, Vibrio vulnificus, S. aureus, S. paratyphi  and
K. pneumonia  with the help of  gas chromatography-
mass spectrometry, disc diffusion method, minimum
inhibitory  concentration and minimum bactericidal
concentration method.  According to  the  findings,  it
was  observed  that  sage  essential  oil  had  potent
antimicrobial  activity against  all  microorganisms. It
showed the zone of growth inhibition in the range of
12 mm to 19 mm (86). The disc diffusion assay was
used to test the antimicrobial activity of sage extract
against  E.  coli,  Pasteurella  canis,  Plesiomonas
shigelloides,  K.  pneumoniae  and  Dermatophilus
congolensis.  The  findings  show  that  it  has  potent
antimicrobial  activity  against  the  other  bacterial
strain except D. congolensis. In disc diffusion method,
others  strains  show  the  10-12  mm  zone  of  growth
inhibition  and  D.  congolensis shows  only  narrow
zone around 8 mm of growth inhibition (87).

Plant parts are used in the preparation of recipes
and mostly leaves, root, bark, petiole, stem and fruits
are used. They are also used in the form of powder,
maceration,  ash,  fumigation  and  trituration. The
leaves of  Orthosiphon stamineus are used as herbal
tea  to  treat  diuresis,  to  treat  rheumatoid  arthritis,
diabetes, oedema, eruptive fever, influenza, hepatitis,
jaundice and hypertension. In different industries the
contribution  of  plants  is  remarkable  such  as  fine
chemicals,  cosmetics,  industrial  raw  materials,
pharmaceuticals  and  drugs  etc.  The  serpentine
compound present in Rauwolfia serpentina is used in
the treatment of hypertension and lowering of blood
pressure (89). The drug, Vinblastine isolated from the
Catharanthus  roseus is  used  for  the  treatment  of
leukemia in children, hodgkins choriocarinoma, non-
hodgkins  lymphomas,  testicular  and  neck  cancer.
Medicinal  plants  played  an  important  role  in  the
creation of human society and due to various beliefs
used in various ceremonies in different cultures (88).
Medicinal  plants  have been increased the waves of
interest  in  the  field  of  research in  natural  product
chemistry because of the therapeutic needs due to the
remarkable diversity of both chemical structure and
biological activities of naturally occurring secondary

metabolites present in a wide variety of plant species
(90).  The  medicinal  spices  plants  are  used  to  treat
neurological  diseases  such  as  epilepsy,  headache,
migraine  and  psychiatric  diseases  which  includes
symptoms  like  madness,  hallucination  and  mental
disorder.  These  plants  also  have  sedative,
tranquilizing,  psychoactive  effects  and also  used  to
treat insomnia (91).

Conclusion

The  antimicrobial  agents  are  very  necessary  to
decrease the load of contagious disease. Although the
emergence  and  spread  of  the  MDR  (Multiple  Drug
Resistant)  strain  in  the  pathogens  is  a  significant
threat as community strength, since there are few or
null side effects of antimicrobial agents for infections
that  are  often  caused  by  pathogens  or  infectious
diseases. Plants consists the chemical substances that
affect the human body; such as alkaloids, flavonoids,
terpenoids,  steroids, carotenoids and other phenolic
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Fig. 14. The chemical structure of major compounds of wintergreen (source: 83).



compounds etc. These substances play a major role in
traditional  medicine.  Therefore, in  different
countries  various  medicinal  plants  are  used  to
produce effective and powerful drugs. The medicinal
plants  are  used  to  extract  the  raw drugs  and  they
possess  variable  medicinal  properties.  Thus,  the
research is  to  discover  the  advance  form of  actual
medicine and to found new medicine purpose. In the
new  studies,  the  significant  sources  of  human
medicines  are  tested  by  using  synthetic  chemical
reactions,  combinational  chemistry  and  cell
modelling derived  components  to  drug  discovery.
Several research studies proved that the ethno plants
have the medicinal and pharmacological activity. The
majority of plants used in ethnic medicine have been
recorded  for  their  antimicrobial  properties  against
pathogens.  Traditional  medicine encompasses all  of
the  knowledge,  skills  and  activities  based  on  the
hypotheses,  convictions  and  experiences  of
indigenous  peoples  from  various  cultures,  whether
rational  or  not,  and  is  used  to  help  health-care
services,  as  well  as  to  identify,  avoid,  improve and
manage  physical  and  psychological  instability.
Numerous  traditional  systems  of  medicines  are
practised around  the  world  with  several  related
beliefs and social causes. Recently COVID-19 infection
is declared by the WHO as a global pandemic. It was
a tremendously infectious disease. It was caused by
SARS-CoV-2 virus. Apart from the other food source,
medicinal  plants  are very important  sources of  the
medicines  to  combat  COVID-19  infection  and  the
respiratory diseases are treated from the ages by the

use  of  medicinal  plants.  It  serves  the  effective
medicine  to  treat  the  infection  due  to  their
antipyretic, antioxidant, anti-inflammatory, antiviral,
cyto-protective and immunomodulatory properties.

Future prospective 

The problem with natural antimicrobial agents is that
many  factors,  such  as  maximum  plasma
concentration and tissue penetration can impair their
efficacy. However, further research is being done to
understand the antimicrobial function of other plants
and to determine their exact mechanism of action. As
a result,  in  the  coming  years,  people  could  place  a
greater emphasis  on herbal-based medicines due to
their medicinal properties and less or no side effects.
More medicinal spice plants and their extracts should
be included in people's  diet  to keep them safe and
free of infection. 

Novelty of work 

The  main  goal  of  this  literature  review is  to  learn
more  about  different  plants'  antimicrobial  activity
against  human  pathogens.  We've  also  discussed
about the secondary metabolite compounds present
in these plants that have antioxidant, antifungal and
antimicrobial properties. It makes them an excellent
option for treating common infections and diseases
mentioned in this article. A variety of publications on
the medicinal  spice plant  have been referred. They
focused  on  the  antimicrobial  activity  of  specific
plants,  while  this  study  collects  information  on  a
broad  range  of  plants,  the  essential  antimicrobial
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Fig. 15. The chemical structure of major compounds of sage (source: 86).



compounds  found  in  them  and  their  efficacy  in
treating  various  diseases  as  well  as  their  use  to
preserve  various  foods,  parallel  use  in  the
pharmaceutical industry. 
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