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ABSTRACT
Ginger, the rhizome of Zingiber officinale, species of the ginger family
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Zingiberaceae has a long history of medicinal use for more than 2000
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years as one of the most versatile medicinal plants having a wide
spectrum of biological activity and a common condiment for various
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foods and beverages. Currently, there is a renewed interest in ginger,
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and several scientific investigations aimed at isolation, identification of
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active constituents, scientific verification of its pharmacological
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actions for treatment of several diseases and conditions. The chemicals
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responsible for medicinal properties of ginger are considerably
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variable, main components are gingerol, paradol, shogaols and their
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homologous which are responsible for its pungent taste. Ginger is used
as a food and medicine and as an aromatic, carminative, expectorant in

cough and cold, antiemetic and digestive and as common herbal remedy. It is also useful in
sore throat and other infectious diseases. Chewable tablets are among the convenient dosage
forms which patients prefer due to their advantages. Chewable tablets are the tablets which
are required to be chewed or broken in between the teeth before ingestion. This study was
aimed at formulating the aqueous extract of ginger rhizome to chewable tablet using syrup
(66.7%). In the present research work, the chewable tablets of ginger were prepared by wet
granulation. Compression of chewable tablets was done by Karnavati lab scale tablet
compression machine. The pre-compression parameters assessed for the granules produced
include angle of repose, bulk and tapped density, Carr’s index, Housner’s ratio. Compressed
tablets were evaluated for thickness, hardness, friability, disintegration time and dissolution
time.
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INTRODUCTION
Ginger scientifically known as Zingiber officinale Roscoe, belonging to family Zingiberaceae
is one of the most important plant with several medicinal, nutritional and ethnomedical values
therefore, used extensively worldwide as a spice, flavoring agent and herbal remedy.
Traditionally, Z. officinale is used in Ayurveda, Siddha, Chinese, Arabian, Africans,
Caribbean and many other medicinal systems to cure a variety of diseases such as nausea,
vomiting, asthma, cough, palpitation, inflammation, dyspepsia, loss of appetite, constipation,
indigestion and pain.[1] The English botanist William Roscoe (1753- 1831) gave the plant the
name Zingiber officinale in an 1807 publication.[2] At least 115 constituents in fresh and dried
ginger varieties have been identified by a variety of analytical processes.[3] Z. officinale is
reported to possess essential oils, phenolic compounds, flavonoids, carbohydrates, proteins,
alkaloids, glycosides, saponins, steroids, terpenoids and tannin as the major phytochemical
groups. The pungency of dry ginger mainly results from shogaols, which are dehydrated
forms of gingerols. The biological activities of several volatile and non-volatile constituents
of ginger through selected in vitro and in vivo models reveal that ginger has Antioxidant,
Antimicrobial, Anti-diabetic, Anti-cancer, Anti-inflammatory, Analgesic, Anti-platelet
aggregation, Antipyretic, Anti angiogenic, Immunomodulatory,
atherosclerotic,

larvicidal,

Anti-obesity,

Hepato-protective, Anti-

Anti-emetic, renoprotective,

neuroprotective,

anthelmintic, gastroprotective, Cardiovascular etc activities.[1]
The most important drug delivery route is undoubtedly the oral route. Tablet is the most
popular among all dosage forms existing today because of its convenience of self
administration, compactness and easy manufacturing. Many patients find it difficult to
swallow tablets and hard gelatin capsules and do not take their medication as prescribed. The
difficulty is experienced in particular by pediatric and geriatric patients, but it also applies to
people who are ill in bed and to those active working patients who are busy or traveling,
especially those who have no access to water. [4]
Chewable tablets are an immediate release (IR) oral dosage form intended to be chewed and
then swallowed by the patient rather than swallowed whole. 5 The advantages of chewable
tablets include palatability, stability, precise dosing, portability and ease of delivery. The
available literature suggests that chewable tablets provides a safe, well-tolerated alternative to
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traditional pediatric drug formulations and offer significant advantages in children with two
years of age and above.[5] Ginger has been found effective in multiple studies for tearing
nausea caused by sea sickness, morning sickness and chemotherapy, though ginger was found
superior over a place for post operative nausea. [6] The aim of this research was to study
tableting properties of aqueous extract of ginger rhizomes and formulation of chewable
tablets using concentrated syrup as binder.
MATERIALS AND METHODS
Materials
Ginger rhizomes were obtained from the local market of Solapur. All other ingredients used
i.e. Lactose, Aspartame, Magnesium stearate, glucose were of pharmaceutical grade.
Preparation of Extracts
Fresh sample of Zingiber officinale rhizomes were peeled and washed with distilled water.
The rhizomes were air dried to a constant weight and size reduced using pestle and mortar.
The weight of the sample was then noted. The sample was then soaked in 1 L of distilled
water for 24 hours at room temperature with occasional mechanical shaking. The filtrate
obtained was concentrated and the extract subsequently air dried. The weight of the aqueous
extract obtained was recorded.
Preparation of granules for aqueous extract of Zingiber officinale
Wet granulation method of massing and screening was employed in preparing all the batches
of granules. The aqueous extract of Zingiber officinale powder and the intra-granular
excipients (lactose and aspartame) were dry-mixed thoroughly in a porcelain mortar and
pestle. An appropriate quantity of freshly prepared maize glucose syrup solution of
concentration 66.7% w/v was added. The damp mass was passed through a sieve number 5 to
form granules. The wet granules were air dried for 24 hours and passed through number 8
stainless steel sieve in order to produce uniformly sized granules. Extra-granular adjuncts
(magnesium stearate and talc) were then added and mixed thoroughly prior to granule
characterization.
Pre-compression parameters
1. Angle of Repose
The angle of repose of the Zingiber officinale granules produced were determined using a
glass funnel clamped on a retort stand which is 10 cm away from the flat surface of a bench.
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30 g of granules were poured gently into the funnel and allowed to flow freely forming a
conical heap. The angle of repose was calculated from the heap of each sample using the
equation;
Angle of repose, tan θ = h/r
Where, h = height
r = radius of the circular heap.
2. Bulk and Tapped Densities
This was carried out by measuring the volume occupied by a 20 g weight of the granules into
a dry measuring cylinder. The bulk density was calculated using the formula;
Bulk density = Weight of the sample / Volume of the sample
The measuring cylinder then tapped 100 times on a wooden table from a height of 2 cm and
the taped volume was noted. The tapped density was calculated as;
Tapped density = Weight of sample / Tapped volume of sample
3. Determination of Carr’s index
Carr’s index was calculated using results obtained for both bulk density and tapped densities
by the relation;
Carr’s index (%) = Tapped density - Bulk density/ Tapped density x 100
4. Determination of Hausner’s ratio
Hausner’s ratio was determined using the result obtained for both bulk densities and tapped
densities. It was calculated using the formula;
Hausner’s ratio = Tapped density / Bulk density
Compression of granules
The granules were compressed in a rotary tableting machine (Karnavati). The tablets
produced were kept in an air tight container for 24 hours prior to quality control tests in order
to allow for recovery.

Quality Control Tests of Formulated Tablets
1. General appearance
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The general appearance of tablets, its visual identity and overall elegance is essential for
consumer acceptance. The tablets were checked for the presence of cracks, depressions,
pinholes, uniformity of color, and the polish of the tablet.
2. Uniformity of thickness and diameter
Vernier caliper was used to measure the thickness and diameter of the tablets. The mean
value of five determinations was recorded in each case.
3. Uniformity of weight test
Twenty tablets were weighed individually and all together. Average weight was calculated
from the total weight of all tablets. The individual weights were compared with the average
weight. The percentage difference in the weight variation should be within the permissible
limits. The percent deviation was calculated using the following formula:Percentage deviation = [(Individual weight-Average weight) /Average weight] ×100
Any deviation in the weight of tablet leads to either under medication or over medication. So,
every tablet in each batch should have a uniform weight. Corrections were made during the
compression of tablets to get uniform weight. The USP has provided limits for the average
weight of uncoated compressed tablets. These are applicable when the tablet contains 50mg
or more of the drug substance or when the latter comprises 50% or more, by weight of the
dosage form. Twenty tablets were weighed individually and the average weight was
calculated. The individual tablet weights are then compared to the average weight. Not more
than two of the tablets must differ from the average weight by not more than the percentages
stated. No tablet must differ by more than double the relevant percentage.
4. Hardness test
Hardness is generally measured as the force needed to break the tablet in a specific plane.
Tablet hardness may be used to determine the chewing difficulty index. Six tablets prepared
using aqueous extract of Zingiber officinale were randomly selected and tested for hardness
strength using the official Erweka hardness tester (Erweka TBH 100, Germany). Each tablet
was placed between the jaws of the tester and subjected to increasing pressure by turning the
knurled knob until the tablet was crushed. The mean of the six determinations was taken for
each batch.
5. Friability test
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Friability is the loss of weight of tablet in the container or package, due to removal of fine
particles from the surface. To ensure the ability of tablets to withstand the shocks during
processing, handling, transportation, and shipment. Permitted friability limit is 1.0%. Roche
friabilator was used to measure the friability of the tablets. Ten tablets were weighed
collectively and placed in the chamber of the friabilator. In the friabilator the tablets were
exposed to rolling, resulting free fall of tablets (6 inches) within the chamber of the
friabilator. It was rotated at a rate of 25 rpm. After 100 rotations (4 min.) the tablets were
taken out from the friabilator and intact tablets were again weighed collectively. The percent
friability was determined using the following formula:
F= (1-W)/ W0 ×100
Where, W0= Weight of the tablet before test
W= Weight of the tablets after test.
6. Disintegration test
For a drug to be absorbed from a solid dosage form after oral administration, it must first be
in solution, and the first important step toward this condition is usually the break-up of the
tablet; a process known as disintegration. The time required for a tablet to break up into small
particles is its disintegration time. For chewable tablets, disintegration time should be short
enough to prevent GI obstruction in the event a tablet is not completely chewed by the
patient.
Disintegration time was determined in artificial saliva (Phosphate buffer solution pH 5.8)
according to the USP method at 37 ± 0.5°C. The disintegration time of six individual tablets
was recorded. Mean of six determinations was taken for each batch.
RESULTS AND DISCUSSION
The powdered aqueous extract of Zingiber officinale and the granules produced (moist
granulation prior to compression) were evaluated for pre-compression parameters and the
values were found to be within prescribed units for tablet formulation. The granules produced
however showed better flow property compared to the powered Zingiber officinale (aqueous
extract).
Table 2 shows the results for uniformity of diameter and uniformity of thickness. These
parameters are very important when using a selected packaging material and in counting
tablets using filling equipment. Also, the uniformity of weight for the tablets produced falls
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within the prescribed units for tablets with average weight more than 80 mg but less than 250
mg with the percentage deviations for all the tablet batches less than 7.5.
Chewable tablets are supposed to disintegrate in not more than 30 minutes. Therefore, our
findings indicate that, F2 batch fails the test whereas F1 batch passes the disintegration test.
Table No. 1: Pre-compression parameters of granules.
Parameters
F1
F2
Moisture content (%) 5.41 4.32
Angle of repose (°)
23.85 19.34
Bulk density (g/ml)
0.92 1.18
Tapped density (g/ml) 1.09 1.23
Carr’s index (%)
9.85 7.21
Hausner’s ratio
1.10 1.12
Table No. 2: Post compression parameters.
Parameter
F1
Uniformity of Diameter (mm)
3.27
Uniformity of Thickness (mm) 0.88
Uniformity of Weight (g)
0.17
Crushing strength (kg/F)
1.38
Friability (%)
17.03
Disintegration time (min)
21

F2
3.26
0.89
0.17
3.39
1.30
32

CONCLUSION
Finally, the study demonstrated that aqueous extract of Zingiber officinale can be suitably
tableted into chewable tablets using concentrated syrup as binder. The tablets produced
showed satisfactory results with respect to most of the parameters evaluated.
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