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ABSTRACT

This research shows the effect of ginger (zingiber officinale) on inflammation by using various
methods, like laboratory experiments and data analysis techniques. Then through HPLC (high-
pressure liquid chromatography), the quantity is determined and by in-vitro tests such as the DPPH
test, peroxide value test and FRAP are performed to assess gingerol’s and other phenolic compound’s
anti-inflammatory and anti-oxidant properties. The study findings reveal that ginger oil, rich in
bioactive compounds can act against inflammatory responses by reducing inflammation significantly.

Keywords: Anti-inflammatory, Ginger Oil, Inflammatory Process, Natural Remedy, Therapeutic
Potential, Zingiber Officinale

1. INTRODUCTION

Ginger (scientific name Zingiber officinale Roscoe), is a perennial herb that is used for traditional
purposes in the form of fresh paste, ginger tea, dried powder and persevered slices (Altman et al.,
2001). Ginger is used as a flavoring agent as well as medical purposes, including ayurvedic, tibbe-e-
unani, allopathic, aromatherapy, and household remedies. Ginger oil has antibacterial, antiviral, and
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antifungal properties. The rhizomes have a potent aroma used as a seasoning and as a medical agent.
Ginger possesses pharmacological effects like antioxidant, anti-inflammatory, anti-nociceptive, anti-
emetic, anti-carcinogenic, anti-apoptotic, and immune-modulating effects. Ginger is enriched with
various bioactive phenolics, like gingerols, paradols, shogaols, and zingerones (Butt and Sultan 2011).
Terpenes and phenolic compounds are the phytochemical groups of ginger. Nonvolatile component,
phenolic chemicals in ginger exhibits pharmacological effects. Like gingerols when heated make
gingerols, gingerol derivatives 6, 8, and 10, and the homologous shogaol and zingerone family
(Altman et al., 2001).

Shagaol, paradols, and gingerol are responsible for its strong flavor and aroma. The volatile
components of ginger are terpenes including sesquiterpenes (responsible for fragrant smell) and
monoterprenes (ginger flavor). Gingerol (6-gingerol) is responsible for the pungent fragrance and the
spiciness of ginger, in rhizomes varying from 104-965 micrograms per gram. Other gingerols
including 4-gingerol, 8-gingerol, 10-gingerol and 12-gingerolare are present in low concentration,
when heated they turned into shagaols (gives strong and spicy aroma). According to Butt and Sultan
(2011), shogaols with 6-shogaols derived from dried ginger being the dehydration product. Shogaols
possess hydration properties via conversion process. The hydrogenation of shogaols turn into paradols
that show medicinal properties. Nigam et al. (2009). Ginger works to treat many disorders, like
digestive disorders, arthritis, diabetes mellitus, cancer, hypertension, cardiovascular disease (CVD),
and atherosclerosis. Ginger prevents aging associated disorder, owing to its antioxidant properties
(Dugasani et al., 2010).

Singletary (2010) reported that the plant exhibited efficacy in mitigating the occurrence of emesis and
nausea in the context of pregnancy, chemotherapy, and surgical procedures. Ginger can enhance the
physiological parameters, including metabolism, blood glucose levels, blood pressure, blood lipids,
and glycemic index (Ammon and Wahl, 1991). When fresh ginger was dried, charred or roasted the
concentrations of 6-shogaols increased while concentrations of 6,8 and 10GN decreased. Fresh ginger
rhizomes are a source of 6SG. High-performance liquid chromatography coupled with a sensitive
time-of-flight mass spectrometry approach allows for the quantification of chemicals related to ginger
in fresh and dried ginger as well as hot water extract (Mughal, 2019). The main objectives were to
make ginger oil using Soxhlet method, ginger oil is antioxidant and phytochemical, ginger exhibits
anti-inflammatory properties.

2. MATERIALS AND METHODS
2.1 Area of Research
Department of Nutritional Sciences, Government College University Faisalabad, conducted research.

2.2 Preparation of Ginger Oil from Ginger

They get required quantity of the dried ginger rhizomes from Jhang Bazar Faisalabad and make sure
there was no contaminations and moisture. After washing, ginger was sliced, dried, crushed and
screened. Soxhlet apparatus was set accordingly. Methanol was used as solvent for extracting ginger
oil. The extraction of oil was done under optimum extracting conditions with temperature ranging
between 70°C to 80°C. Extraction times ranging from one to one and half hours for tests (Chakraborty
etal., 2012).

The weighted ginger rhizomes were added into the Soxhlet apparatus then solvent was added hence
the process started by heating. The apparatus continuously cycled the solvent with the ginger for
several hours (6-8 hours) or until there's no oil left to extract in the condenser (Funk et al., 2009). Pure
ginger oil was obtained by removing the solvent from extract by rotary evaporator. The purified ginger
oil was then stored into storage vials or containers (Ammon and Wahl, 1991).

2.3 Chemical Characterization of Ginger Oil

2.3.1 Proximate Composition

The content of moisture, protein, crude fat, ash, and crude fiber was determined by proximate
composition of sample. The carbohydrate content was determined by 100 minus the total percentage
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of ash, protein, fat and fiber (AOAC, 1999). The energy value was identified by multiplying the
physiological values of carbohydrates, protein and fat with factors accordance to AOAC (1999)
(Chakraborty et al., 2012).

Physio-Chemical Properties of Ginger Oil

Refractive Index Analysis:

The optical properties of ginger oil were recorded by determining the refractive index. The primary
instrument was refractometer Ozgoli et al. (2009), the refractometer was set, employing a standard
reference liquid. Few drops of ginger oil were poured on the refractometer's prism, ensuring the lid is
fully closed. Consequently, observe the refractive index by eyes.

Specific Gravity Determination:

To identify the density of Ginger oil relative to water (Grzanna et al., 2005). The analytical balance
Viljoen et al. (2014) and ginger oil sample were used. Weight of clean gravity bottle (m1) was
determined. Weight of required quantity of ginger oil (m2) was measured. The specific gravity value
can be obtained by this formula:

Specific Gravity (SG) = (m2 - m1) / [(m2 - m1) - (m3 - m1)]

In this, weight of bottle with water is m3.

Moisture Content Analysis (%0):

For assessing quality, the moisture in the ginger oil sample was identified (Habib et al., 2008). During
drying process, moisture present in ginger is equal to its weight lost. For this analysis, an analytical
balance, a drying oven, an aluminum or glass dish, and the ginger oil sample were used. The procedure
started by the weight of clean, dry aluminum dish (W1). Oil was added and measured (W2). Then this
dish was placed into drying oven at 105°C for 2 hours. After cooling it was reweighted (W3).

The moisture content percentage was identified by using the formula:

Moisture Content (%) = [(W2 - W3) / (W2 - W1)] x 100

Mineral Content
Ammon and Wahl (1991) proposed the method to know the contents of calcium, iron, zinc,
magnesium, manganese and chromium in ginger powder by Atomic Absorption Spectrophotometer

Total Phenolic Content Assay

Total Phenolic Content Assay procedure was conducted regulating protocols within the field (Gupta
et al., 2016). Suitable solvent was used to make stock solution of Ginger oil. A known guantity of
standard Gallic acid solution was employed to make a measuring curve. 2.5 mL of 10% Folin-
Ciocalteau reagent and 2 mL of 7.5% sodium carbonate solution was kept in separate tubes with 0.1
mL of Ginger oil stock solution in them. Absorption was recorded at 765 nm utilizing a UV-Vis
spectrophotometer for 30 minutes with incubating period in dark at room temperature. The experiment
was repeated fir 3 three times, the results were observed in mg of Gallic acid equivalents per gram of
Ginger oil (mg GAE/qg).

TPC (mg GAE/g) = AXDxV/ W

In this concentration of Gallic acid standard solution is A, dilution factor as D,final volume of sample
(in mL) is represented by V, the weight of sample (in g) used in the assay is W.

Assessment of Phytochemical Components in Ginger Oil

Assessing the phytochemical components in the ginger oil, such as saponin, HCN, phytin, oxalate and
tannin. Phytochemical components of ginger oil were assessed by analytical methodologies.
(Chakraborty et al., 2012)

Analysis of Saponin Content: When oil sample was added in distilled water and heated well, the
saponin content was recorded. Distilled water was mixed with required amount of oil to be used. The
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formation and stability of solution tells the concentration of saponin within sample (Grzanna et al.,
2005).

Quantification of HCN Content: When HCL and ammonium chloride was mixed with ginger oil, this
is called colorimetric technique. This solution was mixed with sodium picrate reagent to recorded the
absorption of colored solution using spectrophotometer. This absorption value then compared to
predefined standard curve to know the HCN content within ginger oil (Chrubasik et al., 2005).
Evaluation of Phytin Content: Solution made by mixing sodium hydroxide and ferric chloride with
ginger oil. After particular reaction time, absorbance value of resultant coloured solution was recorded
by spectrophotometer was compared to a standard curve to assess the content of phytin in the ginger
oil via colorimetric technique. (Chrubasik et al., 2005).

Quantification of Oxalate Content: To know the content of oxalate via gravimetric technique, the
precipitation of calcium oxalate, calcium chloride (CaCl,) and ammonium oxalate solution
(NH4)2C204) was supported was reacted with ginger oil. The solution thus followed filtration, drying
and weighing. The dried precipitate shows the content of oxalate content in the oil. (Funk et al., 2009).
Assessment of Tannin Content: Folin-Denis reagent and sodium carbonate was mixed with ginger oil
to form ginger oil solution. The absorbance of the resulting solution was known by using
spectrophotometer. Later compared with standard curve to get tannin content in ginger oil
(Chakraborty et al., 2012).

These analytical processes show the phytochemical composition of ginger oil, subsequently, shows
the potential therapeutic properties including inflammatory responses (Funk et al., 2009).

Antioxidants Assay of Gingerol from Ginger Oil

Gingerol exhibits preventive potential, antioxidant and anti-inflammatory properties. To examine the
constituent parts of ginger oil. The infrared spectroscopic examination of ginger oil was carried out
(Funk et al., 2009).

Analysis of Antioxidants

Antioxidants was calculated and represented as mg Quercetin equivalents/g (mg QE/g).

DPPH Assay: DPPH (2,2-diphenyl-1-picryl-hydrazyl) has the ability to combine with free radicals
that helps to understand the level of antioxidant activity in both test sample and in standard methanol
extract. Methanol severed as medium for making the test sample solution, consisted of diluted test
sample components. Quantities varying from 5 x 104 to 4 x 13 mg/ml of Gallic acid acts as standard.
0.135 moles per liter of DDPH was prepared in methanol. Independent test was conducted on standard
solution, 2ml of this DPPH solution was mixed with 2ml of sample solutions I, varying in
concentration from 1mg/ml to 8 mg/ml. Optical density of gingerol was recorded in every solution,
after placing them in the dark for 30 mints (Black & Herring, 2010).

Refractive index, color, acid value, and peroxide value tells the quality of ginger oil.

Absorbance of Control — Absorbance of Sample/Absorbance of Sample x 100

FRAP Assay

According to Benzie and Strain (1996) the reduction of (Fe3+) ferricyanide in stoichiometric excess
relative to the antioxidants. The reduction capacity of extracts as established parameters outlined by
Imo (2019). A mixture of 2.5 mL of 0.2 M sodium phosphate buffer (pH 6.6) and 2.5 mL of 1% of
potassium ferricyanide (pH 6.6) was added to the ImL of EEG or EET in ethanol. For 20 minutes the
mixture was left in ultrasound water bath having 50°C. The mixture was centrifuged (2000 rpm) for
10 minutes then mixed with 2.5 mL of 10% trichloroacetic acid. 2.5 mL of supernatant was mixed
with 0.5 mL of 0.1 % ferric chloride and 2.5 mL of distilled water. The colored solution was recorded
at 700 nm when compared with standard with the help of ultraviolet spectrophotometer. Ascorbic acid
act as quality control. Decreasing the iron was the capacity of sample when comparing with gold
standard. Higher absorption exhibits greater reduction capacity. (Kustriyanti, 2019)

FRAP Value = Absorbance Sample + Frap Reagent — Absorbance (FRAP Reagent)
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Anti-inflammatory Potential

Invitro anti-inflammatory potential of gingerol was assessed by two methods. Its impacts on
inflammatory cytokines like I1L-8, IL-1 and TNF-, including NO2 production assay and the enzyme-
linked immunosorbent assay (ELISA) (Mughal, 2019).

Nitric Oxide Production

Griess reaction was used to measure the presence of NO2 indicating inflammation in the body.
Inflamed cells were incubated on the 60 mm dishes. The medium was changed with DMEM after 24
hours of incubation. Then pre incubation was done on gingerol for 30 minutes. Then 0.2 g/ml of
lipopolysaccharide was reacted with plate, and incubated for 8 hours at 37°C. The 96-well microplate
was incubated for 15 minutes before Griess reagent was added to the media. The standard curve made
due to the addition of NaNo2 to the microplate observed by microplate reader were used to compute
concentrations (Al-Nahain et al., 2014).

High-Performance Liquid Chromatography (HPLC) Analysis

Ginger oil's chemical composition was identified by HPLC Analysis. HPLC employed with high
pressure pump, injector, column oven, UV-Vis detector and a C18 reverse-phase column. Appropriate
solvent was used to make sure its compatibility with the HPLC system. A gradient elution method
was used having mobile phase consisting of acetonitrile and water having formic acid as an ion-pairing
agent. Flow rate, temperature and wavelength nm was adjusted. The standard solution of ginger oil
identifies the concentration of each compound within ginger oil. 3 times the sample was recorded to
represent mean + standard deviation. The chemical composition of ginger oil helps a lot to understand
it's therapeutic and anti-inflammatory properties, enhancing significant value to this research (Al-
Nahain et al., 2014).

Ginger rhizome and callus extracts were diluted in HPLC-grade chloroform and 1:1 methanol for
analysis. Make 20 mL V of extracts with methanol, 1mg/mL solution was created. After filtering,
concurrent measurement of 6-gingerol, 6-shogaol, and Gallic acid were obtained when HPLC analysis
was done. For standard solution, methanol was mixed with 6-gingerol and 6-shogaol. Until usage,
4°C is managed for standard solution (Abdi et al., 2021).

To identify the content of 6-gingerol, 6-shogaol, and Gallic acid, ginger rhizomes and callus extract
go through qualitative and quantitative tests by HPLC. When comparing the chromatograms, it was
observed that rhizomes extract exhibits compounds 6-gingerol and 6-shogaol while callus extracts
showed none of these compounds, as depicted in Figure 3. The concentration of 6-shogaol was lesser
than 6-gingerol. PE extract of rhizome showed more 6-gingerol whereas CM extract showed largest
concentration of 6-shogaol (Mughal, 2019).

Biological remedies are common for inflammatory maladies, involving the targeted suppression of
certain elements within the inflammatory cascade, such as cytokines (Viljoen et al., 2014).In this
work, it was observed that the extracts of ginger rhizome and callus, specifically the petroleum ether
(PE) and chloroform-methanol (CM) extracts, had a dose-dependent inhibitory effect on the synthesis
of pro-inflammatory cytokines (TNF-, IL-1, and IL-6) by macrophages activated with
lipopolysaccharide (LPS). The production of cytokines decreased. The suppressive effects of rhizome
PE and CM extracts were recorded same. While, rhizome extracts show less activity levels than callus
extracts. On enhancing the concentration of extract to 100g/ml, improvement was seen in the
inhibitory capacity in contrast with TNF production for both PE and CM callus extract.

Statistical Analysis:
By SPSS, the statistical analysis of data was done and make tables to find the means. (Steel et al.,
1997) reported that the degree of significance was determined with the help of the analysis of variance
approach (ANOVA).
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3. RESULTS AND DISCUSSION

Proximate Composition

The modifier level of the sample is 6.32% showing that ashing might take less time. The chemicals
composition of ginger is given in the table

Ginger | Moisture Ash Fat Fiber Proteins CHO Energy
/Kcal
94.40+0.033 | 3.70+0.013 | 3.7040.152 | 7.30+0.056 | 2.65+0.041 | 74.49+0.195 | 338.80+0.653

Table 1: Proximate-composition of ginger and its products (%/100gm)

his suggests that ginger rhizome powder would have a storage life of extended and that microbial
action-induced degradation was confined (Black & Herring, 2010).

Physicochemical Composition

The Physicochemical features covers the identity and attributes of oils. According to the study by
Supu et al. (2019) identified the identity characters such as its specific gravity, its refractive index, its
moisture content, its iodine value, its saponification value, and its fatty acid composition Quality
features include color, free fatty acid, acid value, and peroxide value the oil possess moisture and high
concentrated red pigment which gives off red color of value of 38 units and this value decrease by
carrying the further tests.

Parameters Results Mean + SD
Refractive index 1.47 +0.11
Specific gravity 0.85+£0.21
Moisture content (%) 0.52 £0.20
Yield (%) 2.0+0.70

Table: Physicochemical parameters of ginger oil.

The yield from ginger rhizome oil is only 2% which is very low so it is not a preferable source. The
study shows that the ginger oil contains all the essential fatty acids for the body and holds the
properties of inhibiting microorganism (Grzanna et al., 2005).

Mineral Content

The mineral composition of substances can vary due to various factors like what kind it is, what
variety it is, under what agronomic conditions, how they are processed and stored (Shieh et al., 2015).
The young ginger has higher levels of minerals than adult ginger.

Table: Mineral composition of ginger
Mineral Ca Mg Mn Fe Zn
Concentration | 9.66+1.16 195.40+0.54 | 21.81+0.25 33.10+1.3 1.89+0.19
(mg/1009)

Total Phenolic Content (TPC) Assay

The understanding of the chemical composition of the investigated ginger oil, is given by the Total
Phenolic Content (TPC) assay, exhibiting a significant phenolic content averaging around 35.2 mg
gallic acid equivalents (GAE) per gram. This high level of phenolic compound plays a part in the
property of antioxidation, in the therapeutic effects of ginger oil, specifically in mitigating oxidative
stress and inflammation. The TPC helps in apprehending the anti-inflammatory property of ginger oil
(Grzanna et al., 2005).
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Determination of phytochemical composition of Ginger Oil

Compound Concentration g/mg
Saponin 3.00£0.05

HON 0.70+1.02

Phytin 0.26 £0.02

Oxalate 0.24 £0.01

Tannin 0.02 £0.01

According to the above table in ginger oil the saponin level is high (3.01/100mg) and the tannin
content is low (0.03 mg/100g) which shows a difference in value of saponin level in rhizome powder
of 3.85 mg/100gwith the research done by Roufogalis et al. (2014). But the high level of saponin
confirm the previous researches by Ozgoli et al. (2009) indicating potential for gastrointestinal health
benefits and nutrition absorption.

The number of cyanogenic glycosides found In Congronema latifolia (7.07 mg/100 g) is higher than
found in ginger (2.81 mg/100 g) by Murakami et al. (1999).

HPLC analysis

The study by Kizhakkayil and Sasikumar (2012), in which High-Performance Liquid
Chromatography (HPLC), gives consistent calluses of 6-gonewild and 6-shogaols. Both having high
concentration but later is less as compared to prior one. These two compounds are absent in callus
during callus cultivation due to differentiation. The level of 6-gingerol is significantly lower in callus
cultured and micro-propagated plants in comparison with the plants grown by conventional cultivation
methods (Liu et al. 2006)

Further analysis of ginger rhizome and callus extracts showed the existence of Gallic acid in the
chloroform-methanol (CM) extracts while it was not present in petroleum ether. A prominent phenolic
acid, gallic acid, is found in ginger (Ghasemzadeh et al., 2011). The amount of gallic acid depend on
the type of elicitor in the callus CM extracts.

Compound Sample Concentration Presence in PE | Presence in CM
Extract Extract
6-gingerol Ginger Qil Highest Not detected Present
6-shogaol Ginger Qil Lower than 6-gingerol | Not detected Present
6-gingerol Ginger Callus Lower (vs. ginger | Not detected Present
rhizome)
6-gingerol Micro-propagated | Lower (vs. traditionally | Not detected Present
Rhizome produced rhizome)

Table: HPLC analysis of ginger rhizome and untreated callus extracts.

Ferric Reducing Antioxidant Power

The Ferric Reducing Antioxidant Power (FRAP) an electrochemical titration-based test that checks
the ability of an anti-oxidant Fe3+ ion complex to a colored Fe2+complex in acidic conditions. Which
includes measuring absorbance at 593 nm and forms a curve. FRAP values for ginger oil are
commonly expressed in millimoles of Trolox equivalents per gram (mM TE/g) or per milliliter (mM
TE/mL) of ginger oil (Sakr et al., 2011).

Table presents FRAP values for fresh and dried ginger oil samples, indicating antioxidant

capacity.
Sample ID. Absorbance FRAP Value (in mM TE/g or mM TE/mL)
Ginger Qil A (Fresh Ginger 0.725 14.5
Ginger Qil B (Dried Ginger) 0.590 11.2

Antioxidant potential is understood by FRAP values which are recorded to be different in different
parts of gingers, processing methods and storage conditions. The FRAP values are compared with
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Trolox (antioxidants) to assess its antioxidant capacity The impact of bioactive components, such as
gingerol, on antioxidant capacity is also considered. (Sakr et al., 2011).

DPPH Scavenging Activity of Ginger QOil (pL)

The DPPH test evaluates the antioxidant properties\ by exposing the substance to ethanol or methanol
solutions by recording its capacity to scavenge free radicals. (Viljoen et al., 2014). DPPH, is highly
stable showing no reactivity towards other ions or electrons, can accept hydrogen ions or electrons.
In this study, different parts of ginger plant were tested for their DPPH values, influenced by both
portion and solvent factors. DPPH is soluble in methanol and ethanol, with characteristic absorption
peaks at 517 nm. The spectrophotometric determination of the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical at 515-517 nm discloses the scavenging capacity of the substance radical NY inducing color
change in DPPH. The DPPH test is used widely due to its simplicity and sensitivity, employing a dark
purple stable radical. Antioxidants reduce DPPH levels, transforming it into a stable diamagnetic
molecule. According to Basma et al. (2011), the evaluation was done by DPPH Assay. The reduced
quantity of DPPH present in the specimen due to the efficiency of antioxidants

NO2 (Nitrite lon) Production Assay:

Inflammation is closely linked to malignancies, with tumors often exhibiting high levels of the nitric
oxide radical (NO), which can impact cancer prognosis. (Prior et al., 2005). The presence of
inflammation can be verified by the high level of nitric oxide levels, but under extreme stress, it can
oxidize to form nitrite ions (NO2). The table highlights gingerol's different doses inhibitory effect on
NO2 production in LPS RAW 264.7 cells, demonstrating its potential anti-inflammatory activity
(Kiuchi et al., 1992).

Table 4.3 Shows the potential of gingerol to half the production of nitrite ions.

Treatment doses Ginger oil (uL) Quantity/dose NO2 Production
T1 LPS (0.2pg/ml) 6.4657+0.2 mM
T2 LPS (0.2ug/ml) + Gingerol (15uM) 4.4946+0.3 mM
T3 LPS (0.2ug/ml) + Gingerol (25uM 3.4+0.6 mM

T4 LPS (0.2ug/ml) + Gingerol (35uM 0.701+0.7mM

Ginger Oil Effect on Over-expression of COX-2

The enzyme cyclooxygenase (COX) is the target for medication to reduce inflammation by converting
arachidonic acid into inflammatory prostaglandins. Inflammatory processes activate the
cyclooxygenase-2 (COX-2) enzyme, which contributes in the formation of inflammatory mediators,
including prostaglandin (PGE2) and these medications are suppressed by stopping the COX (Habib
et al., 2008).

4. SUMMARY

The phytochemical in ginger oil shows dual benefits of regulating body's antioxidant system and
searching free radicals. It's nutraceutical qualities encloses antioxidant, anti-inflammatory,
gastroprotective, immune-modulatory, neuroprotective, cardioprotective, chemo-preventive, and
antidiabetic agents. Ginger have been investigated clinically by nations for the benefit of human and
animal health. Quantification through HPLC reveals varying gingerol content in different parts of
ginger, with leaves exhibiting the highest (4.19 msg/g). It was determined that the essential ginger
oils dissolves easily in ethanol extract than in methanol and water. Ginger contains many compounds
that have similar chemical structures like Gingerol, shogaol and other chemical compounds. The 6-
shogaol is the most significant one because it possesses antioxidant and anti-inflammatory properties
due to the presence of an alpha, beta-unsaturated ketone moiety in ginger. The Soxhlet extraction
method proves to be effective for treating bacterial illnesses. The study reveals that all extracts except
water pursue antibacterial effects. The chemical compounds like zingiberene and sesquiterpenoids
exhibits antibacterial and inhibitory functions. The findings conclude that the leaves of E. elatior
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might perform as a source of antioxidants. However, it shows variations in radical scavenging by
extracts of ginger leaves and rhizome. The results of the FRAP technique and DPPH strategy shows
that the sample act as an antioxidant.

Ginger where use as a condiment it also helps in the treatment of cardiovascular problems, diabetes
mellitus and gastrointestinal health. Its use had been historically safe and even encouraging for future
use.

(6]
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