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The results of kine tic study conducted on the dehydration of ginger sli ces using a tray dri er at 55-60°C are reported. It is also 
revea led that the dehydration of ginger occurs in the falling rate period . The sorption isotherm and rehydration studies conducted 
on the dried product are also reported. The dri ed gi nger has shown a water activit y of 0.58 and the maximu m rehydration is 
obtained after 60 min . The overall acceptability is found to be very good (up to 6 months) for the dehydrated ginger slices packed 
111 300 gauge I-lOPE and stored at amb1ent temperatures. 

Introduction 
Ginger is one of the principa l spice crops in the coun­

try and it plays a s ignificant role in earning valuable for­
eign exchange. India is the largest producer and exporte r 

of ginger to more than fifty countries, particularly to 
m iddle east, accounting for more than 70% of the world 

production 1• The rotary drie r is preferred for g inger de­
hydration because of lower labour cost". However, un­

less the gi nger is s liced fa irly thin , its dehyd rati on is 

essent ially a slow process . lt is controll ed for the most 

part by moi sture diffusion , which is not hastened by ag i­
tation, w ith the result that the extra power consumpti on 
involved in working the rotary drier is not suitable for 
sliced gi nger, s ince the wet material packed like saw dust 
forms an impermeable mass through which air can not 

penetrate . 
Ginger, peeled and unpeeled, has been s liced and pre­

treated with 2 % l ime solution ; sensory quality of 

unpeeled ginger dried at 65°C has not been fo und good . 
Pretreatment of ginger has not been beneficia l but s li c­

ing before dry ing has been recommended . Diffusivi ty in 
ginger was obtained by the thorough flow of air. Mois­
ture distribution during the process agreed with theo­
retical model assuming constant diffusivity. The activa­
tion energy was found to be 80.24 kJmo J·1

• Water migra­
ti on within the materia l by the process of diffusion was 

confirmed by the Arrhen ius type temperature dependence 
of the ca lcu lated values of diffusivity3. 

Materials and Methods 
Medium sized, healthy and disease-free rhizomes were 

procured from the local market at Amritsar. These rhi­

zomes were washed , wiped, peeled and cut into 3 cm 
cubes manually with the he lp of kni fe and immersed in 

500 ppm KMS solution for half an hour to control the 

enzymatic activity and retain co lour. Fresh as well as 

dehydrated ginger samples were analysed for moisture, 
ash, crude fibre and vo latile oi l content using AOAC 
methods4

. 

The prepared ginger slices were clehyclratecl in a tray 

drier (Narang Corporation, New Delh i) at 55-60 ancl 60-
65 % re lative humidity (RH) based on pre liminary tri a ls. 
The tray load was kept at 7.2 kg/m2. T he moisture loss 

was determined by weighing the tray at regular inte r­
vals. The rehydrat ion ratio was determined by we iahin o-

"' "' 
the samples after re hydration in simmering wate r for clif-

ferent time interva ls' . Water activity (o ) was determined 
using the modified Graphical lnterpolation Technique. 

The varied relative humidity atmosphere conditions were 
created in desiccators using su lphuric acid solution ad­
justed to requi site normaliti es to obtain the des ired RHr'. 
The dri ed g inger slices were packed in I 00, 200 and 300 
gauge high-density polyethylene (HDPE) bags and stored 
at ambient temperatures (25-30°C) fo r 6 months . The 
dehyd rated slices were evaluated organoleptically by a 

pane l consist ing of ten judges. A 20-poi nt sensory score 

card was used for this purpose w ith we ig htage of 5 ror 

each attributes (colour, flavour and te xture). Ove rall ac-
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Figure I - Dryi ng behaviour of ginger 
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Fi gu re 2- Drying rate vs moi sture content of ginger 

Tabl e I - Proximate composition of frcsl1 and dehydrated 
ginger slices (11 = 3) 

Dehydrated Fresh samp le 
product 

Moisture,% 7.23 91.0 
Ash, % 3.57 ? ~ -.. ) 

Volatile oil , % 1.60 1.9 
Crude fihre, % 4. 10 0.9 

ceptability score of the product was obtained as the av­

erage of the scores for the other three attributes. 
The who le experiment was repeated thri ce and the 

average or three values was calcu lated. The statistical 
;ma lys is or the sensory data was subjected to repeated 

measures or ana lysis of variance (ANOVA ) by us ing 
GP IS soft ware . 
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Figure 3- The change of drying rate with time 

Results and Discussion 
The proximate composit ion of the fresh and dehy­

drated gi nger samp le is given in Table I. The yield was 

9 % on the basis of raw material. The moisture content 
of g inger is a function of dehydration time at 55-60°C 
(Figure I). A total drying time of 3 hours was required 
to achieve 7.2% moisture content on wet bas is starting 

with an initial mo isture content of 9 1% in fresh g inger 

rhizome. The mo isture content decreased very rapidly 

in the first hour and there after the mo isture removal 
rate became almost constant till completion of the pro­

cess. Figure 2 shows the effect of dehydration rate (kg 
of water removed/h/kg of mate ri al) on moisture conten t 
(dry weight basis). It was observed that the dehydrati on 
was completed during the falling rate pe riod and was 

governed by moi sture diffu s ion theory. The mo isture 

removal rate became steepe r up to 0 .563 kg moisture 

content and was constant be low 0.408 kg wate r/kg dry 

matter. Figure 3 depicts that the mo isture re moval rate 
was very fast in the first one hour whic h decreased mark­

edly up to 2.5 hours of drying, becoming constant there­
after. 

The ERH curve (Figure 4) shows that the final prod­

uct has an ERH o r 58%. The wate r ac ti vity achi eved 
(0.58) was too low to a ll ow mi c robial growth. The rehy­

dra ti on curve has been shown in Figure 5. The maxi­
mum rehydrati on rati o of 2.4 was obta ined afte r 60 min 
of cook in g in simmering wate r. 

The sensory data for sto rage studies or the product at 
ambient temperatures are shown in Table 2. The prod­
uct sto red in 300 gauge HO PE was hig hly acceptable 
and unchanged in organo leptic quality. The change in 
co lour, fla vour and texture in I 00 ga uge HOPE was 
maximum . The overa ll acceptability score (Table 2) of 



512 J SCIIND RES VOL 60 JUNE 2001 

3.0 

2.5 

::! 2.0 .... 
<I 
a: 

z 1. 5 
0 
;:: 
<I 1.0 
a: 
0 
>-
r 0.5 w 
a: 

0 
10 20 30 40 50 

TIME, min 

Figure 4- Rehydration behaviour of ginger 
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Figure 5- ER H curve for dry ginger at room 1cmpcrature (25-2X°C) 

Table 2- Organoleptic scores for dehydrated ginger sli ces stored in HOPE bags (n = I 0) 

HOPE Storage period Colour Flavour Tcxlurc Overall acccptabi lily 
package (gauge) 

2 4.5"' 4.5"' 4.5 ·' 4.5' 
100 4 3.5" 3.5" 3.5" 3.5" 

6 3.5" 3.0' :1 0' 3.0' 
2 4.5" 4.5" 4.5" 4.5' 

200 4 4.0" 4.0" 4.5 ·' 4.0" 
6 4.0" 4.0" 3.5" 4.0'' 
2 5.0·· 5.0·' 5.0·' 5.0·' 

300 4 5.0·' 5.0·' 4.5" 5.0' 
6 5.0·' 5.0·' 4.5" 5.0' 

a,b,c superscripted with different alphabets in co lum ns for each package arc significalllly different (p~0.05 ) 

the product was very good. The stati stical analysis of 
the sensory data indicated that the dried g inger samples 
remained in excellent condition, all through the storage 
peri od of 6 months in 300 gauge polyethylene bags ex­
cept texture. However, the scores for all the parameters 
were s ignificantly decreased as the storage progressed 
in I 00 and 200 gauge bags. T he main sensory param­
eters affected during storage were flavour and texture, 
which in turn , had a beari ng on the overa ll acceptab ility. 
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