J Complement Integr Med 2021; ▪▪▪(▪▪▪): 1–7

Research Article
Mehdi Mesri, Seied Saeid Esmaeili Saber, Mohammadreza Godazi,
Aboulfazl Roustaei Shirdel, Reza Montazer, Hamid Reza Koohestani*, Nayereh Baghcheghi,
Mahmood Karimy and Nemat Azizi

The effects of combination of Zingiber ofﬁcinale
and Echinacea on alleviation of clinical symptoms
and hospitalization rate of suspected COVID-19
outpatients: a randomized controlled trial
https://doi.org/10.1515/jcim-2020-0283
Received August 6, 2020; accepted October 12, 2020;
published online March 31, 2021

Abstract
Objectives: Herbal medicines, as a treatment method,
have received a great deal of attention. The effects of two
herbal medicines namely Zingiber ofﬁcinale and Echinacea
on alleviation of clinical symptoms and hospitalization
rate of suspected COVID-19 outpatients were examined.
Methods: A clinical trial with 100 suspected COVID-19
outpatients as participants was conducted. The participants
were allocated randomly to two groups of 50 members. The
intervention group received concurrent Zingiber ofﬁcinale
(Tablet Vomigone 500 mg II tds) and Echinacea (Tablet
Rucoldup I tds) for seven days in addition to the standard
treatment. The control group only received the standard
treatment (Hydroxychloroquine). After seven days, alleviation of clinical symptoms and hospitalization rate were
examined. In addition, 14 days after treatment, the hospitalization was assessed again by telephone follow up.
Results: The two groups were identical in terms of basic
characteristics. Improvement level as to coughing,
dyspnea, and muscle pain was higher in the intervention
group (p value <0.05). There was no significant difference
between the two groups in terms of the other symptoms. In
addition, the hospitalization rate in the intervention and
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control groups were 2 and 6% respectively, which are not
significantly different (p value >0.05).
Conclusions: Taking into account the efficiency and trivial
side-effects of Zingiber ofﬁcinale and Echinacea, using
them for alleviation and control of the clinical symptoms in
COVID-19 outpatients is recommended.
Keywords: clinical symptoms; COVID-19; Echinacea;
hospitalization rate; outpatients; Zingiber ofﬁcinale.

Introduction
The pneumonia caused by COVID-19 has become a global
highly infectious disease so that the virus is a serious threat
to public health [1]. The World Health Organization declared
the wide spread of the disease as a public health emergency.
The virus responsible for the 2019–2020 pandemic is highly
similar to severe acute respiratory syndrome (SARS). This
contagious disease spreads through respiratory droplets
and the common clinical symptoms are fever, dry cough,
and tightness of breath that may lead to pneumonia, acute
respiratory distress syndrome (ARDS), kidney failure, and
multiple organ failure. Aged individuals with background
conditions (e.g. asthma, diabetes, and heart failure) and
weak immunity system are at more risk of infection by the
virus [2–4].
Fighting the virus as an international emergency is
seriously pursued in all countries. There is a bitter fight
between the virus and human intelligence and brain power
and winning this fight, along with taking protective and
personal hygiene measures, entails taking proper control
and timely therapeutic measures [5].
Most COVID-19 cases present influenza-like symptoms,
and are hence eligible for outpatient or primary care management in first instance. However, most studies to date
have focused on inpatient COVID-19 cases [6].

2

Mesri et al.: Effects of Z. ofﬁcinale & Echinacea in COVID-19 outpatients

There is no specific anti-virus medicine for coronavirus
and preservative cares including preserving vital signs,
oxygen and blood pressure regulation, and alleviating the
symptoms are the major approaches to treat the disease [7].
Herbal medicines, today, are considered as a way for
treatment and preservation of health. Easy access and low
prices of these medicines have added to the popularity of
these medicines mostly in the developing countries.
According to the National Administration of Traditional
Chinese Medicine (NATCM), 90% of COVID-19 patients who
received Qing Fei Pai Du Tang herbal medicine (a mixture
of ginger, belamcanda, dioscoreae, glycyrrhiza glabra,
etc.) showed positive responses to the treatment [8].
Among herbal medicines, Echinacea has been used for
centuries for common cold, cough, bronchitis, upper respiratory system infection, and other inflammations. Studies
have shown that Echinacea and its active compounds affect
phagocyte immune system. Still, they do not affect special
immune system. The medicine is used for viral, bacteria,
radiation, and fungous infections. In addition, it is used as
an anti-inflammatory [9]. Echinacea affects the immunity
system from several aspects including increasing the count
of white blood cells in the blood circulation system. Echinacea also improves phagocyte, improves lymphocytes
activities, stimulates cytokine generation, and alleviates
apoptosis. It stimulates macrophage activity and release of
tumor necrosis factor (TNF), interleukin-1, interleukin-6,
and interferon in vitro [10].
However, contradictory results have been published
regarding the effect of Echinacea on increasing cytokines. In
one study Echinacea increase significantly TNFa [11],
whereas no effect on TNFa was for Echinacea in another
study [12]. Also, in another study results support the Echinacea preparations are capable of neutralizing the virusinduced elevation in secreted chemokines and other cytokines and reversed the viral stimulation, thus providing a
basis for the anti-inﬂammatory properties attributed to
Echinacea [13].Contradictory results were obtained in
cytokine, possibly due to different preparation used
production[14].
There are also reports of antivirus activity against
influenza, herpes simplex virus, and poliovirus. Phenol
compound in Echinacea also demonstrates antioxidant
activities [15].
Ginger is a key spice and a herbal medicine that is
widely used. Suppressing synthesis of some of Proinflammatory cytokines such as interleukin-1, interleukin-8,
and tumor necrosis factor alpha (TNF-alpha) are some of
the effects of ginger. It also suppresses responses derived
from T-helper1 activity [16].

A study showed that a mixture containing Zingiber
ofﬁcinale and Althaea ofﬁcinalis extracts alleviated coughing, and the acute tracheitis-induced chest pain in patients
[17]. Moreover, studies have shown that Zingiber ofﬁcinale
has anti-inﬂammatory effects and it is used for the treatment
of arthritis rheumatoid and osteoarthritis [18, 19]. It was
shown in [20] that Zingiber ofﬁcinale was effective in alleviating asthma symptoms, although, it did not change the
disease stage or spirometric indices.
Taking into account the potential effects of Zingiber
ofﬁcinale and Echinacea on alleviation of clinical symptoms
in respiratory diseases, the study tries to examine the therapeutic effects of these two herbal medicines on hospitalization rate and the symptoms in suspected COVID-19
outpatients.

Methodology
Study design
The study was carried out as a randomized, controlled clinical trial
with two parallel arms. The study site was an urban community health
center in Saveh, Iran.

Study participants
Study population comprised all individuals with suspicious COVID-19
who needed outpatient treatment. Suspicious COVID-19 outpatients
identified base on positive chest CT scan/X-ray and clinical symptom for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It
should be noted that during the early phase of the COVID-19 epidemic in
Iran, outpatients with good general appearance were identified and
treated based on clinical symptoms and radiologic findings. However,
RT-PCR testing is currently performed in all suspected patients. The
inclusion criteria were suspicious COVID-19 outpatients based on
COVID-19 diagnosis and treatment flowchart by the ministry of health of
Iran, age range 18–65, and signing an informed consent form. The
exclusion criteria were pregnancy, breastfeeding, history of pharmaceutical allergy, complicated cases of bacterial infections, background
disease (heart disease, hypertension, diabetes, renal failure, liver failure, cardiovascular cerebrovascular diseases, chronic pulmonary disease, malignancy, endocrine and metabolic diseases, thyroid disorders,
any immune system problem, encephalopathy, and neuropathy).

Sample size estimation
The sample size was determined based on a pilot study and the
formula for comparing two proportions. Accordingly, with a confidence level of 95% and a power of 80%, a sample of 45 patients per
group was identified. Yet, considering an attrition rate of 10%, the
sample size was expanded to 50 per group or one hundred in total.
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n = sample size required in each group,
p1 = proportion of subject cured in treatment group = 0.9
p2 = proportion of subject cured in control group = 0.7
d = clinically signiﬁcant difference = 0.23
Zα/2: on level of significance for 5% = 1.96
Zβ: power for 80% = 0.84
N=

(1.96 + 0.84)2 × {(0.9 × 0.1) + (0.7 × 0.3)}
= 45
(0.23)2

Randomization
Fifty participants were selected for each group so that 100 suspicious
COVID-19 patients under the diagnosis and treatment protocol of the
ministry of health for COVID-19 entered the study. The participants
were allocated to two groups through block randomization method
with a block size of six (n=10) and four (n=10) using a computer program. We used the Sequentially Numbered Opaque Sealed Envelope
method (SNOSE) method for allocation concealment.

Intervention
In the intervention group, the patients received oral Zingiber ofﬁcinale
and Echinacea herbal medicines for seven days along with the standard treatment. In the control group, the 50 patients only received the
standard treatment (Hydroxychloroquine). The patients and attending
physician knew about the intervention group, while the author in
charge of analyzing the data was blind to the groups. The two herbal
medicines were prescribed for free as follows: Zingiber ofﬁcinale
(Tablet Vomigone 500 mg II tds, Dineh Iran Pharmaceutical Company,
Iran Registration Code (IRC): 9406633051781240) and Echinacea
(Tablet Rucoldup I tds, Ghaem Darou Pharmaceutical Company, IRC:
6563916081842893). The tool used in this study was a two-section
questionnaire including demographical information and clinical
information (fever, sore throat, coughing, and the like) and hospitalization rate. Monitoring the patient’s clinical condition and daily
taking of medicines was assessed by telephone follow up.

Outcome measures
The main outcome in this study was alleviation of clinical symptoms
and the secondary was hospitalization rate. After seven days of
intervention, the clinical symptoms (fever, coughing, muscle pain,
difﬁculty breathing, and sore throat) and hospitalization rate were
checked through telephone call or visiting the patients if necessary. In
addition, 14 days after the start of treatment, the hospitalization was
assessed again by telephone follow up.

Statistical analysis
The collected data was analyzed using SPSS 19 (SPSS, Inc., Chicago,
IL, USA). After testing the normality of data with Kolmogorov–Smirnov test, independent samples t-test and Chi-square for baseline
characteristics and analysis of variance tests for outcomes variables
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were used in the statistical analysis. p-value < 0.05 was considered
significant.

Ethical considerations
The study was approved by the Institutional Review Board and the
Ethics Committee of Saveh University of Medical Sciences, Saveh,
Iran (approval code: IR.SAVEHUMS.REC.1399.004) and registered
in the Iranian Registry of Clinical Trials (Registration code:
IRCT20200415047089N1). All participants were informed about the
study objectives, their freedom to participate in or withdraw from
the investigation at any time, and the confidential management of
their data and participants were given an opportunity to ask
questions for clarification. Then, written informed consent was
obtained from the patients prior to the beginning of the study.

Results
A total of 139 patients were screened for eligibility from
April 2020 to June 2020. The whole trial was proceeded
according to the Flow Chart (Figure 1).
The rate of adherence to drug treatment by patients
participating in the study was complete. No specific side
effects were reported during the study.
At baseline there were no statistically significant
differences between the two groups in terms of the
demographic characteristics (Table 1).
Baseline clinical symptoms for the 100 participants
were evaluated (Table 2).
As shown in Table 2, all clinical symptoms of the two
groups except cough were not signiﬁcantly different at the
beginning of the study. Because in data analysis, the rate of
symptom improvement is compared in two groups, the
difference in the frequency of cough in the two groups has
no effect on the results.
Comparison of alleviation of clinical symptoms in
control and treatment groups are presented in Table 3. In
general, the results showed that the level of alleviation of
coughing, muscular pain, and shortness of breath in the
intervention group was better than that in the control
group. There was no signiﬁcant difference between the two
groups in terms of other variables.
As shown in Table 3, 97.6% of patients in the intervention groups and 78.8% of the patients in the control
groups had alleviated coughing problems after one week of
the treatment. Chi squared test showed that this difference
was signiﬁcant (p value = 0.009) so that the rate of
improvement of coughing problem in the intervention group
was higher. The alleviation rate of muscle pain was 96%in
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Figure 1: Flow-chart of study randomization,
allocation, follow-up, and analysis.
Table : Distribution of baseline demographic of patients by group.
Groups
characteristics
Gender
Female
Male
Age
Mean ± SD
Weight
Mean ± SD
<B>BMI</B>
Mean ± SD
Days spent from
beginning illness
Mean ± SD

Control

Treatment

p-Value
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the intervention group and 76.47% in the control group,
which was also statistically signiﬁcant (p value = 0.009).
Also, 91.17% of patients in the intervention groups and
69.23% of the patients in the control groups had alleviated
shortness of breath problems after one week of the treatment, which was statistically signiﬁcant (p value = 0.02).
Table 4 lists the hospitalization rate in the two groups
14 days after the start of treatment.
As the results showed, hospitalization rate in the
control and intervention groups was 6 and 2% respectively.

Although, this rate was lower in the intervention groups,
Chi squared test did not support a significant difference
(Chi squared = 1.04, p value = 0.3).

Discussion
To the best of authors’ knowledge, this study is the first of
its kind to survey the effects of Echinacea and Zingiber
ofﬁcinale in suspected COVID-19 outpatients. The results
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Table : Frequency of clinical symptoms in control and treatment
groups in the baseline.
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group
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Muscle pain
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Sore throat

Treatment
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Table : Comparison of alleviation of clinical symptoms in control
and treatment groups.
Control
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Table : Hospitalization rate in in control and treatment groups.
Hospitalization
Yes

Control
Treatment

No

Total

n

%

n

%

n

%



















showed that adding the Echinacea and Z. ofﬁcinale to the
standard treatment protocol attenuated some of the clinical symptoms (coughing, shortness of breath, and muscle
pain) in the subjects. Still, the hospitalization rate was not
signiﬁcantly changed.
In previous studies, researchers used Echinacea and
ginger to treat respiratory diseases, separately. Echinacea
shows in vitro antivirus activity against inﬂuenza virus and
traditionally it is used to treat common cold and inﬂuenza
[21, 22]. For instance, a study reported that Echinacea was as
effective as oseltamivir in shortening the treatment duration
of inﬂuenza. In addition, this medicine has a fewer side
effects [21]. Another study reported that Echinacea signiﬁcantly lowered the symptoms of common cold [23]. A study
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on the effects of Echinacea on prevention of acute respiratory infection in children at age range 1–5 years showed that
there was a fewer incidence cases of upper air ways infections and sinusitis in the intervention group [24]. On the
other hand, a clinical trial on patients inﬂicted by rhinovirus
reported that in comparison with placebo, Echinacea did not
alleviate the symptoms [25]. A metanalysis study showed
that Echinacea decreased the incidence and duration of
common cold [26]. Potentially, Echinacea decreases the risk
of respiratory infections and the pertinent side-effects.
Immunity adjustment, antivirus, and anti-inﬂammatory effects of Echinacea might help alleviation of clinical symptoms in respiratory patients [27]. Given the differences in
methodologies and type of diseases under study, the ﬁndings by other studies are not perfectly comparable with the
present study.
Ginger in traditional medicine is used for a wide range of
diseases like asthma, arthritis rheumatoid, neural disease,
diabetes, constipation, common cold, and influenza [28, 29].
A study on the effects of a mixture of Althaea ofﬁcinalis and
Zingiber ofﬁcinale on bronchitis coughing showed the positive effects of the mixture in the form of less coughing attacks and chest pain caused by tracheitis (through
alleviation of inﬂammation) [17]. Another study showed that
ginger in asthma patients decreased the symptoms, while it
did not change the stage of disease or spirometric results
[20]. In [16], powdered ginger rhizome capsule as an add on
inhalant corticosteroid and long-acting β2 agonist is effective in the improvement of forced expiratory volume at 1 s
(FEV1), secondary efﬁcacy variables were the peak expiratory ﬂow (PEF), and the asthma control test (ACT) scores of
the patients of a moderate type of persistent asthma
uncontrolled on standard treatment.
In present study, hospitalization rate in the control and
intervention groups was 6 and 2% respectively. In the study
of Prieto-Alhambra et al. [6] the rate of hospitalization of
COVID-19 outpatients was reported to be 15%. Of course,
this study was a cohort study with prospectively collected
data from the information system for research in primary
care [6].
By prescribing Echinacea and Zingiber ofﬁcinale
herbal medicine simultaneously, the authors tried to
improve synergistic effects of the medicines on strengthening the immune system and anti-inﬂammatory effects,
which resulted in improving some of clinical symptoms of
COVID-19 suspicious outpatients. Given the results, using
the herbal medicines as a supplementary treatment for
the patients is recommended. Alleviation of the symptoms like coughing, shortness of breath, and muscle pain
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in COVID-19 patients is highly important and needs low
risk treatments that patients ﬁnd them acceptable.

Limitations
To facilitate matching between the two groups, patients with
background diseases were excluded. To improve generalizability of the findings to other patients, future works can
cover other groups of patients. Despite, we adjusted for
likely confounders, including age, gender and excluded
patients with underlying diseases, it is still possible that
some amount of unmeasured confounding remains. Finally,
the single-center design may limit the generalizability of
these results.

Conclusion
Taking into account the efficiency and minimal side-effects
of Echinacea and Zingiber ofﬁcinale, they are recommended for coronavirus outpatients. The authors hope that
until the introduction of vaccine and speciﬁc drug for
COVID-19, herbal medicine (Echinacea and Zingiber ofﬁcinale) could help COVID-19 suspicious outpatients.
Acknowledgments: We would like to acknowledge the
authorities and the healthcare staff of the study setting as
well as all the patients who agreed to participate in the
study.
Research funding: This work was supported by a grant
from the Saveh University of Medical Sciences, Iran
(IR.SAVEHUMS.REC.1399.004). The Saveh University of
Medical Sciences has provided ﬁnancial support to this
project. The funding body had no role in research design,
data collection and interpretation of data.
Competing interests: The authors have declared no
conﬂict of interest.
Ethical approval: The study was approved by the
Institutional Review Board and the Ethics Committee of
Saveh University of Medical Sciences, Saveh, Iran (approval
code: IR.SAVEHUMS.REC.1399.004) and registered in the
Iranian Registry of Clinical Trials (Registration code:
IRCT20200415047089N1).

References
1. Liu J, Zheng X, Tong Q, Li W, Wang B, Sutter K, et al. Overlapping
and discrete aspects of the pathology and pathogenesis of the
emerging human pathogenic coronaviruses SARS‐CoV, MERS‐CoV,
and 2019‐nCoV. J Med Virol 2020;92:491–4.

2. Guan W-J, Ni Z-Y, Hu Y, Liang W-H, Ou C-Q, He J-X, et al. Clinical
characteristics of coronavirus disease 2019 in China. N Engl J Med
2020;382:1708–20.
3. Wu Z, McGoogan JM. Characteristics of and important lessons
from the coronavirus disease 2019 (COVID-19) outbreak in China:
summary of a report of 72 314 cases from the Chinese Center for
Disease Control and Prevention. J Am Med Assoc 2020;323:
1239–42.
4. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk
factors for mortality of adult inpatients with COVID-19 in Wuhan,
China: a retrospective cohort study. Lancet 2020;395:1054–62.
5. Tavakoli A, Vahdat K, Keshavarz M. Novel coronavirus disease
2019 (COVID-19): an emerging infectious disease in the 21st
century. Iran South Med J 2020;22:432–50.
6. Prieto-Alhambra D, Ballo E, Coma-Redon E, Mora N, Aragon M,
Prats-Uribe A, et al. Hospitalization and 30-day fatality in 121,263
COVID-19 outpatient cases. medRxiv 2020. https://doi.org/10.
1101/2020.05.04.20090050.
7. Arabi YM, Alothman A, Balkhy HH, Al-Dawood A, AlJohani S,
Al Harbi S, et al. Treatment of Middle East Respiratory Syndrome
with a combination of lopinavir-ritonavir and interferon-β1b
(MIRACLE trial): study protocol for a randomized controlled trial.
Trials 2018;19:81.
8. Hong-Zhi D, Xiao-Ying H, Yu-Huan M, Bi-Sheng H, Da-Hui L.
Traditional Chinese Medicine: an effective treatment for 2019
novel coronavirus pneumonia (NCP). Chin J Nat Med 2020;18:
226–30.
9. Taghizadeh M, Jarvandi S, N Y. Overview of Echinacea. J Med
Plants 2002;4:13–26.
10. Sullivan AM, Laba JG, Moore JA, Lee TD. Echinacea-induced
macrophage activation. Immunopharmacol Immunotoxicol 2008;
30:553–74.
11. Senchina DS, Flagel LE, Wendel JF, Kohut ML. Phenetic
comparison of seven Echinacea species based on
immunomodulatory characteristics. Econ Bot 2006;60:205–11.
12. McCann DA, Solco A, Liu Y, Macaluso F, Murphy PA, Kohut ML,
et al. Cytokine-and interferon-modulating properties of
Echinacea spp. root tinctures stored at− 20 °C for 2 years. J
Interferon Cytokine Res 2007;27:425–36.
13. Altamirano-Dimas M, Sharma M, Hudson JB. Echinacea and antiinﬂammatory cytokine responses: results of a gene and protein
array analysis. Pharmaceut Biol 2009;47:500–8.
14. Braun L, Cohen M. Herbs and natural supplements, volume 2: An
evidence-based guide. Melbourne, Australia: Elsevier Health
Sciences; 2015.
15. Pellati F, Benvenuti S, Magro L, Melegari M, Soragni F. Analysis of
phenolic compounds and radical scavenging activity of
Echinacea spp. J Pharmaceut Biomed Anal 2004;35:289–301.
16. Farzin D, Sharifpour A, Mansouri SN, Âliyali M, Âbedi S. Efﬁcacy of
ginger in patients uncontrolled on standard moderate asthma
treatment. J Mazandaran Univ Med Sci 2012;21:137–40.
17. Roohi Broujeni H, Ganji F, Roohi Broujeni P. The effect of
combination of Zingeber and Althea ofﬁcinalis extracts in acute
bronchitis-induced cough. J Shahrekord Univ Med Sci 2009;10:
38–43.
18. Naderi Z, Mozaffari-Khosravi H, Dehghan A, Fallah Hosseini H,
Nadjarzadeh A. The effect of ginger (Zingiber ofﬁcinale) powder
supplement on pain in patients with knee osteoarthritis: a
double-blind randomized clinical trial. J Shahid Sadoughi Uni
Med Sci 2013;20:657–67.

Mesri et al.: Effects of Z. ofﬁcinale & Echinacea in COVID-19 outpatients

19. Haghighi M, Khalvat A, Thulit T, Hussein HF, Jalali S,
Ashraﬁan MR, et al. The effect of ginger extract (zingiber
ofﬁcinale) on reduction of pain in patients with osteoarthritis: a
randomized, double blind, placebo-controlled trial. Physiol
Pharmacol 2003;7:65–72.
20. Rouhi H, Ganji F, Nasri H. Effects of Ginger on the improvement of
asthma [the evaluation of its treatmental effects]. Pakistan J Nutr
2006;5:373–6.
21. Rauš K, Pleschka S, Klein P, Schoop R, Fisher P. Effect of an
Echinacea-based hot drink versus oseltamivir in inﬂuenza
treatment: a randomized, double-blind, double-dummy,
multicenter, noninferiority clinical trial. Curr Ther Res 2015;77:
66–72. hhttps://doi.org/10.1016/j.curtheres.2015.04.001.
22. Melchart D, Walther E, Linde K, Brandmaier R, Lersch C. Echinacea
root extracts for the prevention of upper respiratory tract
infections: a double-blind, placebo-controlled randomized trial.
Arch Fam Med 1998;7:541.
23. Barrett B, Brown R, Rakel D, Mundt M, Bone K, Barlow S, et al.
Echinacea for treating the common cold: a randomized trial. Ann
Intern Med 2010;153:769–77.

7

24. Rahmati M, Firouzi R, Houshmandi M, Nazemi A, Hamedi Y.
Echinacea for prevention of acute upper respiratory infection in
children 1 to 5 years old. J Med Plants 2016;2:176–81.
25. Turner RB, Bauer R, Woelkart K, Hulsey TC, Gangemi JD. An
evaluation of Echinacea angustifolia in experimental rhinovirus
infections. N Engl J Med 2005;353:341–8.
26. Shah SA, Sander S, White CM, Rinaldi M, Coleman CI. Evaluation of
echinacea for the prevention and treatment of the common cold: a
meta-analysis. Lancet Infect Dis 2007;7:473–80.
27. Schapowal A, Klein P, Johnston SL. Echinacea reduces the risk of
recurrent respiratory tract infections and complications: a metaanalysis of randomized controlled trials. Adv Ther 2015;32:
187–200.
28. Rehman R, Akram M, Akhtar N, Jabeen Q, Saeed T, Ahmed K, et al.
Zingiber ofﬁcinale Roscoe (pharmacological activity). J Med
Plants Res 2011;5:344–8.
29. Ali BH, Blunden G, Tanira MO, Nemmar A. Some phytochemical,
pharmacological and toxicological properties of ginger (Zingiber
ofﬁcinale Roscoe): a review of recent research. Food Chem Toxicol
2008;46:409–20.

