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Abstract 
The physical and biochemical properties of fresh and dry ginger (Zillgiber officillale) (cv: 
Himachal) obtained from Nemmara (Palakkad District, Kerala), useful for the design of 
processing machineries, were determined. The average moisture content of fresh and dry 
rhizomes were 81.70% and 8.85%, respectively. The average length, width and thickness of 
fresh rhizome were 14.99 cm, 8.17 cm and 4.49 cm, respectively and the corresponding values 
for dry rhizome were 9.74 cm, 5.56 cm and 4.49 cm. The mean values of cylindricity for 
primary, secondary and tertiary finger rhizomes were 0.46, 0.51 and 0.56, respectively and 
the corresponding values for dry finger rhizomes were 0.48, 0.53 and 0.58. The average mass, 
volume and surface area of fresh rhizomes were 103.45 g, 85.0 cm' and 194.52 cm', respectively 
and the corresponding values for dry rhizomes were 31.62 g, 22.10 cm' and 65.84 cm'. The 
bulk density, true density and porosity for fresh rhizomes were determined as 471.49 kg m", 
1107.01 kg m" and 66.80%, respectively, and for dry rhizomes the values were 460.09 kg m", 
1013.22 kg m" and 54.09%. The angle of repose increased from 34.6

0 

to 39.5
0 

after drying. 
Mild steel surface offered more frictional resistance than other surfaces and the coefficient of 
friction for fresh and dry ginger against mild steel was 0.74 and 0.54, respectively. The average 
meat: peel ratio of the whole fresh rhizome was 10.7:1. The average recovery of dry ginger 
was 23.01%. The dry ginger obtained had 1.6% essential oil, 3.5% oleoresin and 2.7% crude 

fibre. 
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Introduction 
states. Ginger grown in different parts of the 
country varies considerably in its intrinsiC 
physical and biochemical properties and its 
suitability for processing. The important 
quality parameters of ginger are its fibre, 
volatile oil and non-volatile ether extract. The 

Ginger, the rhizome of Zillgiber officillale 
Roscoe is one of the most widely used spice 
of the family Zingiberaceae. India is the 
largest ginger producing country in the 
world and is cultivated in most of the Indian 
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size of g inge r rhizome is parti cu larly 
important when it is processed to dry ginger. 
Ginger types with bold rhizomes, which are 
marketed as fresh ginger, are sometimes 
unsuitable for converting to the dry spice due 
to its high initial mois ture content. This 
causes difficulties in drying and frequently a 
heavy wrinkled product is obtained and the 
volatile oil content is often low and below 
standard requirements (Balakrishnan 2005). 

Since fresh ginger is subjected to various unit 
operations like washing, peeling and drying 
or sometimes it is sliced or made into cubes 
to obtain value added products, and dry 
ginger to size reduction to get ginger powder, 
there is a need for machines to perform these 
operations when they are processed in large 
quantities. As a first step in the design of 
these machines, the properties of fresh and 
dry ginger need be known. However, the 
information available on the physical 
properties of fresh and dry ginger is limited. 
Hence, this study was undertaken with an 
objective to dete rmine the physical and 
quality parame ters of ginger, so that the 
Knowledge gained can be used in optimizing 
machine design parameters. 

Materials and methods 

Studies on determining the physical and 
quahty parameters of fresh and dry ginger 
wer~ cond:,cted at the College of Agricultural 
En?me~nng, Tamil Nadu Agricultural 
UniVerSity, Coimbatore, during January 2009. 
Fre.shly harvested. ginger (cv. Himachal) 
whl~h IS widely used to produce dry ginger, 
obtained from Nemmara (Palakkad District 
Kerala) was used for the study Ginger' 
~rown in raised beds of 4 m x i m size' 

arvested about 8 months after plantin~ 
January 2009 was hand peeled and 

un~er open sun. The physical properties 
mOisture content, size, shape, bulk 

true d . ensity, porosity, angle of repose, 
area and coefficient of friction were 

for fresh and dry ginger. The 
parameters studied for fresh ginger 

b
.t : peel ratio and dry recove ry 
lochemical . parameters hke essential 
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oil, oleoresin and crude fibre were determined 
for dry ginger. 

Moisture COil tell t 

Moisture content of the fresh gi nger rhi zome 
sample was determined by toluene distillation 
method (ASTA 1968). The moisture content 
was determined for three samples. 

Size 

The size of fresh and dry ginger rhizomes was 
determined by measuring the dimensions 
along three principal axes, namely, major 
(length), minor (width) and intermediate 
(thickness) of each rhizome piece using 
vernier callipers (least count: O.Olcm). The 
size was determined for 25 rhizomes and their 

fingers. 

Shape 

As the shape of ginger rhi zo mes was 
irregular, the primary, secondary, tertiary and 
quaternary fingers were separated from the 
rhi zomes and all the measurements were 
reco rd ed for whole rhizome and for 
individual fingers separately. Shape of ginger 
was determined in terms of cylindricity 
(Kaleemullah & Kailappan 2003) for 25 
rhizomes and their fingers. 

Mass, volume aud surface area 

The mass of ginger rhizomes and fingers were 
d e termined separately u s ing a preci sion 
electronic balance (readability: 0.01 g). 
Volume of rhizome was determined as true 
volume by immersing the rhizomes in water 
contained in a measuring cylinder and 
determining the volume of water displaced 
(Mohsenin 1986). Th e surface area was 
dete rmined by tracing the periphery of 
rhizome (primary, secondary and tertiary 
fingers separately) on a graph sheet for all 
the four sides and counting the number of 
squares within the outline traced (Mohsenin 
1986). The sum of all the areas gives the 
surface area of the rhi zome. Mass, volume 
and surface area were d e termined for 25 
rhizomes and their fingers. 








