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Abstract
To study the effect of storing days ofpotato tubers on qualrty of chips in different
varieties when stored under natural condition, an experiment watconducted at
the Analytical Laboratory of Departnent of Horticulture, Bangabandhu Sheilfi
Mrtjibur RahmanAgricultural University, Gazipur with 7 (seven) potato varieties
viz. Asterix, Cardinal, Courage, Diamant, Espriq Granola and Lady Rosetta. Ten
kg apparently good tubers from each variety were stored immediately after
harvest in natual condition and chips were made up to 150 days at 3b days
interval from those stored tubers (fresh, 30, 60, 90, l2O and 150 days after
storage). It was observed that the variety Lady Rosetta produced 222.99 dty
chlpslkg of tubers after 150 days of storage followed by Courage Ql2.Sgj,btrt
the chips colour was firned to slightly brown. Weight of dry chips/kg of tubers
and dry matter (%)was increased with the increase of storing days but on an
average, water (%) in' sun dried chips was decreased with the increase of storing
days. Chips colour was acceptable (Golden or light golden) upto 120 days aftei
storage in all the varieties except Granola (brown) and then turnea to brown or
llight brown colour after 150 days of storage. Chips made in all dates were crispy
in nature in all varieties. Therefore, chips from all the studied varieties can bL
made upto 120 days of storage under natural condition except Granola.

Keywords: Potato; natural storage; chips quality.

Introduction and the acreage rises upto 0.5 million
Potato production in our county is hectares. Therefore, per hectare potato

increasing day-by-day. In the yrur production becomes around 18.0 MT.
1989-90, the total potato production in Although, potato production in our
Bangladesh was about t.Ol million MT country has increased manifold but
with an acreage of 0.1 17 million hectare other facilities has not yet developed

and national average yield of potato like marketing system, storage facilities
was about 9.16 MT/ha. Whereas, in the and consciousness of the farmers
year 2009- 10, the total potato regarding use of potatoes etc.

production raises upto 9.0 million MT Therefore' cost of production increases
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and farmers do not get appropriate price
of the produced tubers in the seasonal
glut. They cannot even store the
potatoes in the cold storage with a view
to sell the fubers in the oflseason at a
higher price. At present, we have 320
cold storages in otr counfiry with hardly
a capaclty of storing 2.5 million MT
potatoes in those cold storages.
Considering the total cold storage
capacity and production of potato in the
connfiy, at present 25-30Yo of the total
produced potatoes in the county can be
preserved in the cold stores (Rabbani e,
a1.,2010). Therefore, the potato
growers are also bound to sale their
perishable potatoes imnediately after
harvest or they preserve the products in
the field or in their houses; where, they
can hardly store for 2 months, but
quality deteriorates. Different disease
and insect attacks and greening of
tubers increases, which is very toxic for
the living beings. Ultimately,
environment and health hazards
occurred. Processing of potato is an
effective means of value addition
(Peter, 2007). About 150 different food
items can be produced from small scale
processing of potato (Hussain, 2008).
Moreover, potato can be eaten \{rith
other foods also. From different study it
was observed that female members can
play a vital role in post-hanrest and
processing activities and they can be
empowered by earning money by

selling the processed products
(Chowdhury and Hoque, 2002; Ni et
a1.,2002). Our female members spent a
plenty of time by gossiping, after
finishing their home work. By utilizing
this leisure period, they can easily
prepare several food items, which they
can even sale after family consumption
and can eafll exfia money our rural
socio-economic condition can be
improved. This will also help towards
female empowerrnent, becausie one of
the major constraints of female
empowerment is that most of our
females have no income source.
Making chips from potato is a very easy
technology and chips can be stored for
a long time (Huq, 2001). Our females
and even the children can easily prepare
these chips and they can eam after sale.
These sorts of small scale processing,
thus, can help to increase consumption.

In Bangladesh, we 'have about 40
potato varieties recommended for
commercial cultivation. All the
varieties are not suitable for processing
as well as do not perform better when
stored under natural condition.
Moreover, when the potato fubers are
stored under natural condition; it is not
identified that which variety perform
better for how many days of storing
naturally for making chips.

Keeping these views in mind, the
present investigation has been
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undertaken with the
objectives.

i. To findout the best performing
potato variety(ies) for making
quality chips.

ii. To study the effect of storing days of
potato tubers on quality of chips in
different varieties stored under
nattral condition.

Materials and Methods

The experiment was conducted at the
Analytical Laboratory of Deparhent of
Horticulture, Bangabandhu Sheikh
Mujibur Rahman Agricultural
Universifi Gazipur with 7 (seven)
potato varieties viz. Asterix, Cardinal,
Courage, Diamant, Esprit, Granola and
Lady Rosetta. Ten kg apparently good
tubers from each variety were stored on
March 05, 2010 under natural condition
and chips were made up to 150 days at
30 days interval from those stored
tubers (fresh, 30, 60, 9A, t20 and 150
days after storage). For maintaining
equal thickness of chips, locally
available cutter was used. In each date,
data were collected on weight of tuber
taken to make chips, weight of sun-
dried chips, moisfiue in sun-dried chips,
dry matter, specific gravity, amount of
reducing sugars of tubers, color and
crispiness of fried chips etc. Color of
the chips was determined into four
categories viz. Golden, Light Golden,

following Slight Brown and Brown, whereas,
crispiness was determined in three
categories viz. Cripsp3, Moderately
crisp52 and Non crispyl (CP, 2010).
For dry matter calculation, 2-3 tubers
from each treahent were randomly
taken and fresh weight (alongwith an
envelope) was recorded. The tubers
were then cut into smaller pieces and
placed inside the envelope and dried in
the sun carefully for 1-2 days. The sun
dried samples were then placed in the
electric oven and the temperature was
set to 65oC. The cut pieces were dried
for at least 36 hours upto a constant
weight. Therefore, the dry matter was
calculated. Tuber specific gravity was
measured by weighing 5 kg of
randomly selected tubers in air as well
as under water. In this procedure,
sample of tubers was first weighed in
air and, after submerging the tubers in
water, weighed again. From these two
measurements, specific Savity can be
calculated usrng the following formula
(Kleinkopf et al., L987):

Specifio gavity: Weight iu air
Weight in air- Weight under water

The selected tubers were cleaned
before measuring specific gravity
anddried before the sample was
weighed in air. Tubers with hollow
heart were avoided since the hollow
cavity could affect the weight in water
reading.
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Reducing sugar content was measured
by a modified version of the Luff-
Schoorl metho{ (Burton, 1989). Data
on color and crispiness at different
dates were taken from sensory
evaluation through organoleptic test of
a taste-testing panel. A taste-testing
panel was composed of 20 member
judges as described by Hoque (2011).
After testing organoleptically, the
members independently exarrined the
color and crispiness of the products and
recorded in the supplied questionnaire.
Completely Randomized Design (CRD)
was followed with 3 replications and
collected data were analysed with
MSTAIC program and means were
separated by Duncan Multiple Range
Test (DMRT).

Results and I)iscussion

Results regarding quality of chips
made from different varieties at
different days after storage axe
presented in Tablel,2,3, 4,5 and 6.

It is revealed from the Table I that
Lady Rosetta and Courage performed
better than all other varieties at different
days after storage (DAS). However, all
the varieties except Granola produced
chips more than 2009 at 150 DAS.
Generally, it was observed that amount
of dry chips increased with the increase
of storing days. This increased d.y
matter at increased storing days might

yield larger amount of chips. Similar
findings were recorded by Hoque
(20r 1).

When the dried preserved chips were
fried then the ratio of fried and dried
chips were calculated. The ratio
indicates that how much oil is
consumed by the dry chips when they
are fried. The lower ratio of fried and
dried chips is expected. However, the
ratio of fried and dried chips was
statistically non-significant in all the
ffeatments. But the ratio was higher in
Granola in comparison to other
varieties (Table 2). This implies that
Granola uptakes more oil at fiying.
Generally, it was observed in all
varieties that fired:dried chips ratio was
the highest when chips were made from
fresh tubers and then decreased with the
increase of storing days. This indicated
that less oil was needed when chips
were made and fried from stored fubers.
The need of more oil for firying of chips
made from fresh tubers might be due to
presence of more moisture in the fresh
fubers. Similar findings were also
reported by Hoque (2011).

While studying dqr matter, it was
forurd that like chips weight, dry matter
also increased with the increase of
storing days (Table 3). Dry matter was
the highest in Lady Rosetta followed by
Coruage in all the studied dates which
irnplies that this two variety is better for
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Table 1. Weight of dry chips in different potato varieties at different days after
storage (DAS) under natual condition

Variety Wt. of dry chipslkg of tuber (g) at

Fresh tuber 30 DAS 60 DAS 90 DAS 120 DAS 150 DAS

Asterix 155.8 bcd 167.4bcd 179.9 b 192.6b 204.3b 2ts.2b

Cardinal 152.9 cd 164.0 cd 177 .0 b 188.4 b 198.1 c 207.2 c

Courage 176.0 a 187.3 a 196.3 a 205.4 a 214.4 a 222.5 a

Diamant 161.0 b t7r.3 b 179.4 b 188.7 b 198.9 c 208.5 c

Espnt 160.0 bc 170.7 bc 181.2 b 190.7 b 201.6 bc 212.6bc

Granola 152.2 d rca.7 d 170.0 c 177.9 c 185.3 d 193.2 d

Lady
Rosetta

179.6 a 188.5 a 197.5 a 205.7 a 213.9 a 222.9 a

Mean 162.5 r72.85 183.06 192.75 24235 211.72

CY (Y,) 10.43 12.2 9.85 11.66 11.37 ll.4s
LSD 0.0s 7.0n 6.755 6.034 5.679 4.933 5.45

Means followed by same lette($ in the same colurnn do not ditrer significantly at5% lwel by DMRI

making chips. Beukema and Van Der
Zaag (1990) also found varied/ dry
matter in different potato varieties;
while, it was also reported that for chips
and french fries, oil uptake is less when
dry matter is higher (Anonymous,
2010). The increased dry matter at
increased storing days might be due to
loss of moisture by transpiration as in
the natural storage, there was no contol
of relative humidity.

Specific gravity of tubers is an
important criterion for processing.
Because, greater corxiumer preference

for potato products made from high
specific gavtty tubers is reflected in the
qualrty incentives contained in potato
processing contracts, which tlpically
are based on grade, tuber specific
gravity, and percent defects.
Consequently, a primary management
goal of potato growers is to produce a
high yielding crop with few extemal
and intemal defects and high dry matter
content. Moreover, there is a positive
relationship between tuber specific
Savity and dry matter content (Stark
and Love, 2012). While studyrng

173



M. A. Hoque, K T. Akter and M. W. Faisal

days after storage (DAS)

Variety Fried chips : dried chips

Fresh 30 DAS 60 DAS 90 DAS 120 DAS 150 DAS

Asterix 1.22 1.16 r.09 1.10 1.09 1.10

Cardinal l.ztl l.l8 1.16 1.13 1.10 1.09

Courage 1.20 t.l5 1.09 1.08 1.08 1.07

Diamant 1,20 1.19 r.t2 1.10 l.l0 1.08

Esprit t.2t 1.18 1.15 t.l3 t.t2 1.10

Granola t.25 1.19 1.16 l.14 1.15 L.t2
Lady
Rosetta

1.19 t.t4 r.08 1.08 r.07 1.08

Mean 1.22 l.t7 L.t2 1.11 1.10 r.09
cY% 3.M 3.29 2.70 5.85 5.50 4.62
LSD O.O5 ns ns ns lut ns rut

Table 3. Changes in dry matter of different potato varieties at different DAS under
natural condition

Variety Changes in dry matter (W inpotato tuber at

Fresh 30 DAS 60 DAS 90 DAS I2O DAS I5O DAS
Asterix 18.90 d 19.09 e t9.92 f 21.40,f 23.33 cd 24.62 bc
Cardinal 19.20 cd 19.58 d 20.50 de 2197 cd 23.30 d 24.4,4 bc
Courage 20.87 b 21.42b 22.50b 23.s2b 24.s7 b 25.20 ab
Diamant 19.20 cd' 19.97 c 20.97 c 22.28 c 23.60 c 24.53 bc
Esprit 19.60 c 20.03 c 20.73 cd 21.87 de 23.10 de 24.40 c
Ciranola 19.20 cd 19.70 cd 20.27 ef 21.60 ef 22.90 e 24.08 c
Lady
Rosetta

22.90 a 23.15 a 23.70 a 24.45 a 25.30 a 25.48 a

Mean 19.98 20.42 21.23 22.4 23.73 24.68
cY (%) 12,51 8.92 10.98 11.81 9.66 Lt.il
LSD O.O5 0.563 0.337 0.369 0.323 0.276 0.720
Means followed by same lette(s) in the same column do not differ significantly at Syolevel by DMRT
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--e- Cardinal
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+ LadyRosetta
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Fig. 1. Changes in specific gravity in differe,nt potato varieties at fresh and different days after
storage under natural condition.
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Thble 4. Colour of fried chips in different potato varieties at different DAS
undematural condition

Variety Color of fried chips

Fresh 30 DAS 60 DAS 90 DAS r20 DAS r50 DAS
Astcrix Lisht Golden Goldetr Golden Golden Goldstr Slisht Brown
Cardinal Light Golden Light Golden Light Golden Light Golden Golde'n Slight Brown
Courage Light Golden Golden Light Golden Light Golden Golden Slight Brown
Diamant Golden Golden Golden Golden Golden Slight Brown
Esprit Golden Light Golden Light Golden Light Golden Golden Slight Brown
C:ranola SlightBrown Slight Brown Slight Brown Slight Brown Brown Brown
Lady Roseth Light Golden Light Golden Light Golde,n Golden Golden Slight Brown

Table 5. Crispiness of fried chips in different potato varieties at different DAS under natural
condition

Variety
Crispiness of fried chips

Fresh 30 DAS 60 DAS 90 DAS I2O DAS 150 DAS
Asterix 3 3 3 3 3 3
Cardinal 3 3 3 3 3 3
Courage 3 3 3 3 3 3
Diamant 3 3 3 3 3 3
Esprit 3 3 3 3 3 3
C:ranola 3 3 3 3 3 3
La.dy

Rosetta
3 3 3 3 3 3

Mean 3 3 3 3 3 3
cv% 0 0 0 0 0 0
LSD O.O5 ns ns ns ns ns ns

3= Criqpy, 2= Moderately ctispy and l= Non crispy

specific gravity in the varieties, it was
observed that specific gravity was
varied in different varieties in fresh as
well as stored tubers. However, the
variety Asterix and Courage had higher

specific gravity in fresh as well as
stored tubers (FiS. l). This fiodios
again proved the suitability of these two
varieties for processing. In general,
specific gravity in the varieties was
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Table 6. Water ('/o) in sun dried chips in different potato varieties at different DAS
under natural condition

Variety Water (y.) in sun dried chips made from

Fresh tuber 30 DAS 60 DAS 90 DAS 120 DAS 150 DAS

Asterix 7.77 7.73 7.70 7.69 7.68 7.70
Cardinal 7.68 7.92 8.02 7.99 7.95 7.98
Courage 7.91 7.81 7.90 7.32 7.29 7.30
Diamant 7.93 7.4 7.20 6.78 7.12 7.10
Esprit 8.34 8.15 7,98 8.20 7.95 8.r0
Granola 8,32 8.56 8.33 7.08 7.33 7.30
Lady
Rosetta

7.97 8.21 8.51 8.ss 8.37 8.31

Mean 7.99 7.97 7.9s 7.66 7.67 '1.68

cv (%) 2.94 5.70 4.97 7.68 5.42 5.58

increased with the increase of storing
days. The increase in specificgravity at
ambient fsmFerature could have
occurred because in the store, there was
no control ofrelative humidity and
fubers could have lost water.

Reducing sugar is an important
factor for colour and other qualities of
processed products of potato. Gould
( I 988) determin ed 0.2% reducing sugar
(fresh tuber weight basis) as the
threshold level for making quality
crisps from. While studying the
reducing sugars, it was found that
amount of reducing sugars in tubers of
dif[erent varieties increased with the
increase of storing days. However, upto
120 days after storage (DAS), the
amount of reducing sugar was the
lowest (0.17% of fresh tuber wt.) in the

variety Lady Rosetta and the highest in
the variety Granola (0.36% of fresh
tuber wt.). The varieties which
contained reducing sugaf,s below or
around 0.2% of fresh tuber weight upto
120 DAS included Courage (0.18% of
fresh tuber wt.), Asterix (0.20% of fresh
tuber wt.) and Espirit (0.22% of fresh
tuber wt.). The variety Granola
contained more than 0.2% reducing
sugar even after 30 days of storage (Fig.
2), which indicated its inaptness for
making chips. The reducing sugars
create the most serious problems during
fryrng because they are chemically
reactive. Sucrose contributes little to
dark color development but is still
important because it is the substrate for
creating more reducing sugaxs under the
right environmental and physiological
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conditions. This differed with the
findings of Wong Yen Cheong and
Govinden (1998), who reported that
there were no differences between
thevarieties with respect to the changes
in reducing sugar concentration with
time.

Colour of fried chips varied in the
varieties. Light Golden or golden colour
is expected in chips. All the varieties
produced golden coloured chips except
Granola up to 120 DAS and after that
the colour changed to slight brown or
brown (Table4). This implies that after
L20 days of storage under natural
condition chips should not be made
from potato. The brown or slight brown
colour after 120 days of storage might
be due to conversion of starch to
reducing sugar. Similar findings of
brown color in fried chips after long
storage was also reported by Kincaid et
al., (1993). Peter Q007) reported that
there are certain requirements for
processing of potato tubers. The dn/
matter content of the tubers should be
high e2l%) and they should also have
less reducing sugax (<150 mg/ 100 g)
content, otherwise the colour of the
processed product will not be
appealing. Similar finding was also
reported by Karim (2008).

Crispiness of produced fried chips
was crispy in all the days (Table5).
Amount of water in sun-dried chips

varied with storing days (Table6).
Amount of water in sun-dried chips
decreased with the increase of storing
days in all the varieties except Cardinal
and Lady Rosetta. This decrease in
amount of water might be due to
increase of dry matter after different
days of storage.

Conclusion

It can be concluded that the variety
Asterix, Espirit, Courage and Lady
Rosetta are better for making chips and
after L20 days of storage under natural
condition chips should not be made
from potato.
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