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Abstract India has confronted the COVID-19 pandemic in
2020, in the form of first wave and again in first half of
2021 in the form of second wave. To combat the persistent
transmission of the coronavirus, Indian Government has
started the vaccination in the country since January 2021.
The immunity conferred by the vaccine can be more
effective with sound immune health. In India, medicinal
herbs are preferred dietary habits to enhance the immunity
intrinsically. A web-based survey of herbal medicinal
plants was carried out to identify the consumption trend of
the medicinal herbs as an effective immune booster to
reduce the spread of COVID-19. The selected herbs are
ingredients of regular Indian cuisine and practiced under
Ayurveda. The present study revealed that people are
aware of selected medicinal herbs and consumed inten-
tionally to boost their immunity. This type of study can be
helpful in retaining the local people’s knowledge on tra-
ditional medicine practices which has been vanishing.
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Significance Statement: This study can be helpful in retaining the
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results can also be exploited in researches in the field of biochemistry,
pharmacology and phytochemistry and also can improve the immune
system.
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Introduction

Beginning in 2019, December, the primary instances of
pneumonic conditions brought about by a new coronavirus
were accounted in Wuhan, China [1]. From that point,
there was a quick expansion in the quantity of recognized
and affirmed cases because the infection was fit for human-
to-human transmission. On February 11, 2020, World
Health Organization (WHO) formally named this novel
infection as coronavirus disease-2019 (COVID-19) [2].
Entire world has confronted this pandemic circumstance in
2020, in the form of first wave and specifically India, again
in first half of 2021 in the form of second wave. High
contagiousness and high infectivity of COVID-19 assisted
it to spread all around the world and the human expense
kept on mounting [3, 4]. The disease has spread in around
218 nations and territories, resulting in around 39.9 lakh
deaths.

The wonderful endeavors of entire clinical and phar-
maceutical fraternity have successfully been able to pro-
duce vaccines against novel COVID disease. As of late, the
Government of India has dispatched two effective vaccines
Covishield and Covaxin to counter COVID-19. Health
experts and professional, nonetheless, additionally exhort
the importance of innate immune system for efficiency of
vaccine. Agreeing the distressing health effects of COVID-
19, numerous nations executed a widespread and severe
non-drug intervention to moderate the rate of contamina-
tion. Herbal preparations have consistently been focused
on, among the few potential competitors, for further
development of resistance [5, 6]. Use of herbs to improve
the resistance stands more pertinent in Indian subcontinent
where Ayurveda holds the foundations of clinical frame-
work. Ayurvedic preparations have served as a cure for
many deadly and contagious diseases since time and
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memorial. As recommended by Ministry of AYUSH,
commonly used herbs have been selected for the study.
These herbs are as follows: Garlic (Allium sativum), Dal-
chini (Cinnamomum zeylanicun), Lemon (Citrus limon),
Coriander (Coriandrum sativum), Jeera (Cuminum cymi-
num), Turmeric (Curcuma longa), Mentha (Mentha spp.),
Black pepper (Piper nigrum), Clove (Syzygium aro-
maticum), Ajwain (Trachyspermum ammi), Methi (Trigo-
nella foenum-graecum), Ginger (Zingiber officinale), Neem
(Azadirachta indica), Amla (Emblica officinalis), Tulsi
(Osmium sanctum), Mumijo or Shilajit, Kutki (Picrorhiza
kurroa), Giloy (Tinospora cordifolia), Ashwagandha
(Withania somnifera). The herbs selected for the survey are
popular culinary herbs which are used in regular Indian
cuisine and/or are practiced under Indian Ayurveda medi-
cine [7]. These medicinal herbs are most widely used as
antioxidants, antiseptic, anti-carcinogenic, antibacterial,
antiviral, antimalarial, anti-common flu, indigestion,
edema, cough, immune boosters and immune-modulatory
agents. Amla, Giloy, Neem, Kutki, Ashwagandha, Shilajit
and Mentha have been known for their role as immune-
modulatory, anti-inflammatory and antiviral agents [8—13].

Considering the efficiency and use of herbs by common
people in their day to day life, a study was conducted
through a general web-based survey among Indian adults
regarding the awareness of herbs as important immune
booster to fight against COVID-19 and to reduce its spread.

Material and Methods

The survey was conducted by Department of Biology in
collaboration with Department of Microbiology, Institute
of Home Economics, University of Delhi, India. The mode
of survey was online, based on Google form. This was to
obtain data on utilization of herbs as immunity booster
during COVID-19 pandemic, first wave as well as second
wave. The survey was conducted in the month of October
2020 after the first wave and in April 2021, during the
second wave of this pandemic. A total of 300 individuals
participated in the survey. Majority of the participants were
of the age group 18-30 years (70%) while the rest were
adults of age group 30-60 years (30%).

The questionnaire was prepared in the form of Google
form and confirmed by the experts from Department of
Epidemiology & Clinical Research, Institute of Liver and
Biliary Sciences, New Delhi, India. In total, 19 herbs were
selected which are commonly known and used by indi-
viduals, according to the information from expert.

The questionnaire consisted of questions based on uti-
lization of herbs and each question had name of herb in
Hindi and English for ease of identification. The survey
forms were disseminated through private and institutional
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networks (email and WhatsApp). The results were ran-
domly divided into three groups of 100 respondents each,
for statistically significant analysis. The participants and
questions were kept same during both the sets of survey.
Participants personal information including name were
anonymized to maintain confidentiality. Such anonymous
nature of web-based survey does not require approval from
Ethical Committee.

Statistical analyses—The data set was subjected for
analysis using a paired sample ¢ test through Statistical
Package for Social Sciences version 26 (SPSS).

Results and Discussion

To fight the tenacious spread of the Coronavirus among
human population, scientists have come up with vaccines
and Indian Government has started the process of vacci-
nation since January 2021. However, the question that still
remains unanswered and is in the mind of the people is that
how long the immunity conferred by the vaccine will last?
Secondly, for the proper effectiveness of vaccines, a good
immune system is essential. Thus, besides vaccine, herbal
immunity booster will also play an integral role in com-
bating the COVID-19 pandemic.

The study received 300 responses which were divided
into three separate groups of 100 response each, for sta-
tistically significant analysis. On the basis of medicinal
efficiency of herbs, after reviewing literature, in total 19
herbs were selected for study [7, 14, 15]. On the basis of
survey conducted during first as well as second wave of
COVID-19, use frequency of herbs was calculated. Our
results show that during the first wave of COVID-19, the
most used herbs were Ginger (Z. officinale), Amla (E.
officinalis), Garlic (A. sativum) with use frequency more
than 80%, followed by Clove (S. aromaticum) and Lemon
(C. limon) with use frequency between 70 and 80%, then,
Neem (A. indica), Shilajit, Black pepper (P. nigrum), Giloy
(T. cordifolia), Turmeric (C. longa), Holy basil (Osmium
sanctum), Mentha (Mentha spp.), Dalchini (C. zeylanicun)
having use frequency between 60 and 70%, Jeera (C.
cyminum), Coriander (C. sativum), Ashwagandha (W.
somnifera) and Ajwain (7. ammi) having use frequency
between 50 and 60% and Methi (7. foenum-graecum),
Kutki (Picrorhiza kurroa) with use frequency between 40
and 50%.

The survey during second wave of COVID-19 showed
Amla, Dalchini and Garlic to be the most used herbs with
use frequency more than 80%, followed by Neem, Tur-
meric, Black pepper, Clove, Giloy and Ginger with use
frequency between 70 and 80%. Further, Ajwain, Shilajit,
Lemon, Holy basil, Mentha and Ashwagandha had use
frequency between 60 and 70%, Jeera and Coriander
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having use frequency between 50 and 60% and Methi and
Kutki being least used with use frequency between 40 and
50%. Table 1 shows the most and least used herbs during
both the waves of COVID-19.

Further, comparative analysis shows that out of 19
herbs, the use frequency of 11 herbs showed no significant
increase or decrease (p > 0.05). Of the remaining 8 herbs,
Neem, Dalchini, Ashwagandha, Turmeric, Black pepper
and Giloy showed increase in used frequency (p < 0.05)
during second wave as compared to first wave of COVID-
19 and the use of Lemon and Ginger was more during first
wave (p < 0.05) (Fig. 1).

Several studies have confirmed the effectiveness of
these herbal preparations against COVID-19 [16-22]. The
increase in use frequency of herbs in the second wave can
be attributed to the spreading of traditional knowledge
during first wave along with continuous efforts to educate
young minds by the Ministry of AYUSH, about the
importance of Ayurveda on health benefits as well as
persuading people to drink herbal immune booster called
colloquially kadha during this pandemic time [23]. The
results show that young population is well aware about the
herb-induced immunity or the significance of herbs in
boosting immunity. This study corroborates with the study
conducted by El Alami et al. [24]. However, the present
study does not suggest that these medicinal plants are the

Table 1 Use of herbs during first wave and second wave of COVID-
19 pandemic
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Most used Least used Most used Least used
Ginger Methi Amla Methi
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Fig. 1 Use frequency of the herbs used during the COVID-19
pandemic, first wave and second wave

cure of COVID-19 but herbal preparations can improve the
immune system that in turn can help us in combating the
situation.

Conclusion

This study anticipated the awareness about use of herbs in
regular Indian cuisine as immunity booster against
COVID-19 due to the presence of bioactive ingredients.
Herbs were taken purposely by the Indian adults to enhance
their immunity during the COVID-19. This type of study
can be helpful in retaining the local people’s knowledge on
traditional medicine practices which has been vanishing.
The results can also be exploited in researches in the field
of biochemistry, pharmacology and phytochemistry and
also can improve the immune system.
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