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Abstract The present study was conducted to estimate the
variation in bio-chemical parameters among eight different
parts viz. bud end cortex, bud end medulla, central cortex,
central medulla, pith, stem end cortex, stem end medulla and
peel of potato tuber of processing varieties. Concentration of
dry matter, reducing sugar, sucrose and starch content were
higher in cortical region than in medullar region of stem end,
bud end and central portion. Variety Kufri Chipsona-1 had
maximum dry matter content in stem end cortex (SEC
30.34 %), followed by Kufri Frysona (SEC 27.71 %). Mean
reducing sugar values were comparatively more in bud end
cortex (BEC 111.3 mg/100 g Fresh Weight) and lowest in
stem end medulla (SEM 44.05 mg/100 g FW). Bio-chemical
contents varied considerably within different parts of tuber as
well as in different genotypes. The information generated in
this study can help processors for effective utilization of pota-
to for various types of processing products viz., chips and
French fries.
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Introduction

Potato (Solanum tuberosum L.) is one of the principal tuber
crops of the world and is a valuable component of our diet.
India is the second largest producer of potatoes globally. Over
the years potato has become a most promising food crop to-
gether with wheat, rice and maize. It is capable of producing
over twice as much dry matter and calories per unit area and
time as compared to wheat, rice and maize. Presently, global
potato sector is undergoing major changes in developed coun-
tries. Potatoes are currently processed into value-added prod-
ucts to meet the demand especially for the fast food and con-
venience food industries. Analysis of past experience and pat-
tern of Indian processing industry suggests that demand for
processing quality potatoes over next 40 years will rise at the
fastest pace for French fries (11.6 % Annual Compound
Growth Rate, ACGR) followed by potato flakes/powder
(7.6 %) and potato chips (4.5 %). The actual demand for
processing potatoes will rise from 2.8 million t in 2010 to 25
million t during the year 2050 at an ACGR of 5.61 %. The
recent expansion of the potato processing industry in most
developing countries has created a demand for specialized
varieties for chips, frozen fries and potato flour/starch/flakes.
The colour of potato chips is the first quality parameter eval-
uated by consumers and is critical for the acceptance of the
product. Low sugar level (<100 mg per 100 g fresh weight),
high dry matter (>20 %), starch content and phenol content are
important parameters that are closely looked at by processors
in order to meet their quality standards. The structure and
composition of parenchyma cells play a crucial role in deter-
mining processing quality of the finished product.
Parenchyma cells make up the principal tissue of potato tubers
and their structure and composition is dependent upon number
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of factors such as cultivar, climatic conditions and edaphic
factors (Faulks and Griffiths 1983). The higher dry matter or
solids content of tubers results in higher recovery of chips,
lower oil absorption, lesser energy consumption and imparts
a crispy texture to the product. The reducing sugars play a
critical role in determining the colour of fried products which
develops during frying at high temperatures due to the
‘Maillard reaction’ between reducing sugars and free amino
acids present in the tubers. Besides, affecting the colour and
flavour of fried products, Maillard reaction has also been re-
lated to the formation of acrylamide, which is considered a
potentially carcinogenic compound. Sucrose also plays impor-
tant role in determining the quality of potatoes after storage
and serves as a substrate for reducing sugar production via the
storage activated invertase enzyme. In addition to the discol-
oration of fried products, tubers show enzymatic discoloration
and after-cooking darkening. Enzymatic discoloration occurs
due to phenolic compounds when the potatoes are peeled, cut
or injured. Previous reports were based on are about the bio-
chemical composition of whole tuber. Significant differences
in chip quality as a result of varying composition of tuber too
has been reported (Kumar et al. 2004). Composition of potato
tubers can vary in different areas of production, among tubers
on the same plant and in tissues from different parts of each
tuber (Weaver et al.1978a). Physical and chemical character-
istics of potato tubers vary from one variety to another and
within the same variety depending upon many factors during
growth (Sengul et al. 2004). It has been reported that potato
characteristics are different among different varieties, but tu-
bers of the same variety or of the same plant can also vary in
specific components. Compositional variations have also been
reported from the stem to the bud end of the tuber. The stem
end, the point of attachment of the tuber to the plant, is higher
in dry matter than the bud end (Artschwager 1924). These
intrinsic variations are crucial to French fry quality, especially
texture (Mohr 1972). Excess food produced by the potato
plant is transported to the medulla through the vascular ring.
Distribution pattern of bio-chemical parameters in different
parts of tuber may influence the quality of end product
(Murniecea et al. 2011). For example, low dry matter in pith
region is attributed to droopy French fries (Sayere et al. 1975).
French fry quality is also dependent on compositional and
anatomical variations within the tuber (Sharma et al. 1959)
as the potato flesh is comprised of various tissue types, namely
the cortex, located below the periderm or skin, are vascular
storage parenchyma and the pith which is located in the centre
of the tuber. A vascular ring comprising mainly of xylem and
phloem conducting vessels which separates the cortex from
the vascular storage parenchyma. Dry matter distribution
within the tuber varies from one tissue type to another, with
pith tissue containing relatively few starch granules and corti-
cal tissue packed with starch granules (Reeve 1967).
Generally reducing sugar levels are higher at the basal end
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than at the apical end (Kunkel and Gardner 1958). Only su-
crose is uniformly distributed among the different parts of the
tuber (Weaver et al. 1978b). Besides this, excessive nitrogen
fertilization reduces starch, dry matter and sugar contents in
potato tubers (Simanaviciene et al. 2001) or leads to delayed
maturity and affecting poor tuber quality (Peshin and Singh
1999) as well. Temperature and photoperiod during the
growing season affect sugar and dry matter content of
potatoes and ultimately affect the chipping quality
(Burton 1989). Soil temperatures of below 8-12 °C
(Arrenguin and Bonner 1949) or above 25-30 °C increase
sugar content (Timm et al. 1968). Understanding the dis-
tribution of bio-chemical parameters within the tuber is an
important prerequisite for more target specific strategies
to enhance the product quality. Therefore in this study an
attempt was made to estimate the variations of biochem-
ical constituents i.e. dry matter, reducing sugar, sucrose,
phenol and starch content in different parts of potato tu-
bers so as to understand their influence on the colour of
processed products viz., chips and French fries.

Materials and methods

Crops of four processing varieties Kufri Chipsona-1,
Kufri Chipsona-3, Kufri Frysona, Kufri Surya along with
two table varieties Kufri Jyoti and Kufri Pukhraj were
raised during 2013-14 at Central Potato Research
Institute Campus, Modipuram, India (29.1° N latitude,
77.92 ° E longitude, and an altitude of 237 m above mean
sea level (amsl) following the recommended package of
practices. The mean minimum and maximum temperature
values were 10.3 and 21.5, respectively. Recommended
fertilizer dose for table potatoes (150:80:100 NPK
kgha ") and a higher dose (270:80:150 NPK kgha ') for
processing cultivars was applied. The crop was irrigated
by furrow irrigation 25 mm CPE (cumulative pan evapo-
ration) level by flood irrigation, the method commonly
used in the region to avoid and abiotic stress on the crop.
Crop was harvested at their chemical maturity (90—
110 days, depending on variety) and tubers were graded,
processing grade (> 45 mm) potato tubers (about 15 tu-
bers per replication) for analysis purpose from each repli-
cation were selected randomly. The analysis was per-
formed in three replicates.

Sampling

Tubers were first washed and then air dried, peel was removed
with the help of hand peeler. After peeling, a one centimeter
thick slice was cut longitudinally from the centre of potato
tuber from bud end to stem end (Fig. 1). Then this slice was
divided lengthwise into three pieces of equal length. Centre
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Fig. 1 Diagrammatic
presentation of different parts of
potato tuber

Vascular Ring
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Cortex (6)
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Stem End
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portion was again cut width-wise into three portions, of which
central region was taken as pith. The pieces from bud end,
stem end and centre portion (excluding pith) was divided sep-
arately into cortex and medulla with the help of a fine blade in
sunlight for demarcation of vascular ring. These portions were
then finely chopped and pooled separately (in triplicate) for
further analysis of dry matter content and biochemical param-
eters viz. reducing sugar, sucrose, phenol and starch contents.

Biochemical estimations

Dry matter content was determined by drying finely chopped
tuber pieces in oven first at 70 °C for six hours and then at
65 °C till constant weight (Uppal 1999). The reducing sugars
were estimated quantitatively by Nelson Somoyogi method
given by Sadasivam and Manikam (1996a) based on the prin-
cipal that reducing sugars when heated with alkaline copper
tartarate reduce the copper from cupric to cuprous state and
thus cuprous oxide is formed. When cuprous oxide is treated
with arsenomolybdic acid, the reduction of molybdic acid to
molybdenum blue takes place. During estimation of reducing
sugars, interfering compounds like soluble proteins were re-
moved by precipitating using saturated potassium oxalate so-
lution, filtering and in next step by using lead acetate solution
and finally centrifuging. To the supernatant (0.2 ml) alkaline
copper tartarate reagent was added and the content was boiled
for 10 min, cooled and 1 ml of arsenomolybdate reagent was
poured. The blue colour developed was photometrically mea-
sured at 620 nm. Sucrose was analysed according to the
anthrone method (Van Handel 1968). To 0.1 ml of the 80 %
ethanol extract 0.1 ml of 30 % aqueous potassium hydroxide
was added and kept in a boiling water bath for 10 min. The
samples were cooled and 3.0 ml of anthrone reagent was
added and kept at 40 °C for 10 min. The absorbance was read
at 620 nm. Sucrose of known concentration was used as stan-
dard. Both the methods for reducing sugars and starch estima-
tion have been followed (Kumar and Ezekiel 2004) recently.
The phenol contents were determined based on the reactions

Peel(8)

Bud End
Cortex{1)

Bud End
Medulla(2)

——BudEnd

Pith (5)

Central
Medulia (4)

Central
Cortex (3)

where, phenols react with phosphomolybdic acid in Folin-
Ciocalteau reagent in alkaline medium and produce blue
coloured complex. Phenols were extracted in 80 % ethanol.
After centrifuging, supernatant was evaporated to dryness and
volume was made to 1 ml. To the extract, Folin-Ciocalteau
reagent (1 N) was added followed by addition of 2 ml of
sodium carbonate (20 %). Blue coloured complex was mea-
sured for its absorbance at 650 nm (Sadasivam and Manikam
1996b) against a reagent blank. For extraction of starch, sam-
ple (500 mg) was treated with 80 % alcohol to remove sugars
and then starch was extracted with perchloric acid (52 %).
After centrifugation, supernatants were again treated with
perchloric acid and volume was made to 100 ml. Extract
(0.2 ml) was taken and 4 ml of anthrone was added and boiled.
After cooling, the intensity of green to dark green colour was
measured at 630 nm (Thimmaiah 2004).

Statistical analyses

All the analysis was performed in three replicates using com-
plete randomized block design. The data were analysed using
MSTAT 4.0C software (Gomez and Gomez 1984). The sig-
nificant of means was compared using the Tukey’s HSD test
(p <0.05). Different letters have been used to indicate signif-
icant differences.

Result and discussion

Dry matter content Distribution of dry matter has been
shown in Table 1. Dry matter content varied greatly with a
range of 13.78-30.34 %. Among test varicties, Kufri
Chipsona-1 had significantly high dry matter content in stem
end cortex (SEC 30.34 %), followed by central cortex (CC
28.34 %) portion. Likewise, similar trend of accumulation of
dry matter was noticed in Cv. Kufri Chipsona-3 (SEC 25.27
and CC 25.09 %), Kufri Frysona (SEC 27.71 and CC
27.17 %), Kufti Surya (SEC 23.84 and CC 21.20 %) and
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Table 1 Distribution of dry

matter (%) in different parts Tuber Kufri Kufri Kufri Kufri Kufii Kufri

of tuber portion Chipsona-1 Chipsona-3 Frysona Surya Jyoti Pukhraj
BEC* 25.18° 21.84MN 22.92¢ 17.28st 16.974 16.10Y
BEM 21217 18.41°P4 18.95" 16.40" 14.42% 13.85%
cc 28.34° 25.09° 27.17° 21.20ij 18.99% 17.76%
CM 26359 21.66M 23.83¢ 20.321m 17.32st 15.93"%*
Pith 18.23P% 17.69° 17.41st 14.80% 14.94% 13.781%
SEC 30.34° 2527° 27.71% 23.84f 20.404 19.99 Im
SEM 23.65" 22200 21.75M 20.96/% 19.64™" 18.36°P9"
Peel 18.320p9r 18.77° 18.33°Par 15.24% 15.98"" 15.28™%

BEC*:Bud end cortex; BEM: Bud end medulla; CC: Central cortex; CM: Central medulla; P: Pith; SEC: Stem
end cortex; SEM: Stem end medulla; P: Pith; SEC: Stem end cortex; SEM: Stem end medulla; PE: Peel

The alphabets given as superscript show the significant differences using Tukey’s Honestly significant difference
test at 5 % level of significance. (The same alphabets show non-significant differences)

Kufri Jyoti (SEC 20.40 and SEM 19.64 %). Results obtained
are in tune with the results (Kumar and Ezekiel 2004) obtained
in North Indian plains and under temperate conditions
(Weaver et al. 1978a). This data is supported by the fact that
dry matter content is also measured as specific gravity and it
has been shown to differ among different varieties. Besides
that, there is strong link between texture of potato chips/
French fries and dry matter content of potatoes. The highest
dry matter was found in stem end cortex (30.34 %) followed
by central cortex (28.34 %) and products made from these
regions may affect product texture owing more to crunchiness.
Lowest dry matter was found in pith (13.78 %) and bud end
medulla (13.85 %). French fries prepared from this region had
drooping texture and if dry matter content is low, chips and
French fries would be too soft. Not only this, low dry matter
content during the processing of potatoes for French fries and
chips would require more energy to vaporize the water. In
addition, it also affects the fat content of fried products, while
with increase in the dry matter content absorption of fat con-
tent is expected to decrease, which is a better criteria for con-
sumer’s health. Dry weight determination of potato revealed
that the stem end had higher dry matter content than bud end.
Dry weight is more in cortical layer, the zone containing the
greater part of the vascular system, and decreases towards the
centre of the tuber. A study reported that composition of po-
tato varies in different section of each individual tuber (Van Es
and Hartmans 1981). In all varieties, higher dry matter was
recorded in stem end cortex whereas minimum in pith portion
of tuber. Higher dry matter in cortex region could be due to the
presence of fibro-vascular bundles in this region and lowest in
pith region because this is more or less permeated by water.
These findings are in confirmation with results of earlier
workers (Kumar and Ezekiel 2004) under North Indian plains.
Potatoes of higher solid content or having low moisture con-
tents are considered desirable for processing purpose and
product yield are dependent on the amount of water that is

@ Springer

lost during process of frying. High dry matter content
(>20 %) of tubers is suitable for making chips and French fries
that ultimately influences product yield, texture, flavour and
oil absorption. In this study it was observed that amongst the
test varieties, all processing varieties met specific require-
ments of chipping/French Fries.

Reducing sugar accumulation Reducing sugar <100 mg/
100 g Fresh Weight is considered to be acceptable and is
one of the important characteristic for chips/French fry mak-
ing. The reducing sugars in general were minimum and within
the acceptable range in all the processing cultures and in table
variety Kufti Jyoti, Whereas, in Kuftri Pukhraj the levels were
very high (Table 2). Among different varieties, reducing sugar
ranged from 8.97 (pith) to 413.4 (bud end cortex) mg/100 g
FW. Different concentrations of sugars among different por-
tion suggest that while taking potato for processing purpose or
for analysis each portion of tuber should be equally distribut-
ed. Pattern of sugar accumulation was found to be different in
different varieties. However, the differences were found to be
non-significant in different portions. Similar results have been
reported in literature (Kumar and Ezekiel 2004) under North
Indian plains. Contrary to this, a study carried out at North
Pacific region, indicated reducing sugars are evenly distribut-
ed throughout the potato tubers as compared to the even dis-
tribution of sucrose and cortex has been observed to contain
highest amount of reducing sugars, with very low levels de-
tection in the stem end region (Weaver et al. 1978b). Studies
on problem of sugar-end development indicated that tuber had
high starch and reducing sugar content in the basal portion
(Weaver et al. 1970). In another study, potato samples indicat-
ed fried dark colours on the apical end (Iritani and Weller
1973) than the stem end due to presence of more reducing
sugars. Reducing sugars was minimum in pith of Kufri
Surya (8.97 mg/100 g FW), central medulla (9.83 mg/100 g
FW). Cultivar specific differences too have been reported
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Table 2 Distribution of reducing

sugars (mg/100 g fresh weight) in Tuber Kufri Kufri Kufri Kufri Kufri Kufri

different parts of tuber portion Chipsona-1 Chipsona-3 Frysona Surya Jyoti Pukhraj
BEC* 20.42 twvwxyz 33.20 hoPASU 123 08 22208WZ 55 6gik 4134
BEM 16.10%7 67.207 94.34" 16.10% 38.17mnopar 336.9°
cc 26.80ParstuvVWX 55.00™ 30.000PaSY 17 50vWRYZ 46.408mn 290.5¢
CM 13222 66.90 1 74.40' 9.83Y 27.01PFWVWE 906 5
Pith 17.70vV2 41.50kimnop 29.9Q°Parstvw g 972 24 5]y 210.4°
SEC 26.7(Parstuvwx 19,7012 52.601™ 22.605WVWRYZ 35 g(nopdss 390.9°
SEM 27.00 PAStYWX 43 5() kimno 27.9QPastuvWX g gz 26.93PasUVWX 199 4fe
Peel 35.3300parst 40.20Mmnopd 31.20°Parstey 31.90mParstey 95 ggastuv 141.7

BEC*:Bud end cortex; BEM: Bud end medulla; CC: Central cortex; CM: Central medulla; P: Pith; SEC: Stem
end cortex; SEM: Stem end medulla; P: Pith; SEC: Stem end cortex; SEM: Stem end medulla; PE: Peel

The alphabets given as superscript show the significant differences using Tukey’s Honestly significant difference
test at 5 % level of significance. (The same alphabets show non-significant differences)

(Weaver et al. 1972) suggesting that kind of sugar in a partic-
ular cultivar may be due to inherited characteristics
(Cunningham and Stevenson 1963).

Sucrose content During processing, harvesting and storage
conditions, sucrose is important parameter as it is the sub-
strate of the reducing sugars and that may be hydrolyzed in
suitable environmental conditions ultimately leading to the
increase of the sugars. Significantly higher sucrose content
was recorded in variety Kufri Pukhraj in stem end cortex
(188.3 mg/100 g FW). However, non-significant differences
were found in central cortex and stem end medulla. The
differences in sucrose content in central medullary portions
of processing varieties, Kufri Chipsona-1 and Kufri
Chipsona-3 were found to be non-significant (Table 3).
Pith regions of processing varieties viz., Kufri Chipsona-3,
Kufri Frysona and Kufri Jyoti too indicated non-significant
differences. The content of the major sugars found in pota-
toes, viz., glucose, fructose, and sucrose, may vary among

good and poor chipping varieties (Miller et al. 1975).
Lowest sucrose content was observed in pith (39.31 %)
and peel portion (42 %). Higher starch content in stem end
cortex combined with high mean dry matter can make them
suitable for processing into dried food products even for the
industrial production of starch as the high dry matter content
is a presumption for high starch content.

Phenol content The distribution of phenols of potatoes has
been shown in Table 4. Concentration of phenols was found to
be the significantly higher in peels (194.0 mg/100 g FW) of
variety Kufri Surya and Kufri Pukhraj (163.5 mg/100 g fresh
weight). The differences were found to be non-significant in
different tubers portions. Tyrosine and chlorogenic acid are
the main phenolic constituents of parenchyma cells (Reeve
et al. 1969) and are responsible for undesirable discolouration
in uncooked and cooked potatoes. Tubers at maturity were
found to contain higher concentration of phenols in stem end
portion that at bud end (Lewis et al. 1999). In most of the test

Table 3 Distribution of sucrose

content (mg/100 g fresh weight) Tuber Kufri Kufri Kufri Kufri Kufri Kufri

in different parts of tuber portion Chipsona-1 Chipsona-3 Frysona Surya Jyoti Pukhraj
BEC* 94.70™n°P 84.50P 97.40™m° 135.5%" 102.21™ 137.8%"
BEM 75.70% 62.00° 79.20% 85.00P 76.52q" 130.5¢%
cc 110.0 105.0™ 136.0%" 139.0° 121.8Y 162.1%¢
CM 80.10% 80.10% 91.20° 119.0°% 92.65"P 148.5%
Pith 39.31" 59.30° 54.90° 96.90™1° 53.67° 128,104
SEC 109.04 93.401°P 154.0% 168.0° 12998 188.3%
SEM 85.80P4 77.40% 94.3(1°P 142.0° 100.31m° 161.3%
Peel 97.80mm° 141.0°F 85.00P4 42.00' 72.86° 110.14

BEC*:Bud end cortex; BEM: Bud end medulla; CC: Central cortex; CM: Central medulla; P: Pith; SEC: Stem
end cortex; SEM: Stem end medulla; P: Pith; SEC: Stem end cortex; SEM: Stem end medulla; PE: Peel

The alphabets given as superscript show the significant differences using Tukey’s Honestly significant difference
test at 5 % level of significance. (The same alphabets show non-significant differences)
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Table 4 Distribution of phenol

content (mg/100 g fresh weight) Tuber Kufri Kufri Kufri Kufri Kufri Kufri

in different parts of tuber portion Chipsona-1 Chipsona-3 Frysona Surya Jyoti Pukhraj
BEC* 63.30mn 64.10/Im 39.50° 64.10/KIm 59.21mn° 67.06Km
BEM 65.20/KIm 103.0¢ 43.10°P 85.90dcfeni 67.88"! 35.85P
cc 65.90)Km 71.10MK 35.80° 62.60K™" 49.89&mnop 75,758k
CM 36.60° 88.004cfeh 41.00° 99.40¢ 74.002hik! 78.13!ehijk
Pith 81.30°eh 98.90¢ 50.10™1°P 96.802% 79.73°ehik 59.g]imne
SEC 75.50¢2hik! 102.0¢ 46.707P 72.70¢2hik! 69.309 67.101™
SEM 69.809K1 89.304°2 67.80' 133.0° 93.26%f 88.70%2
Peel 148.0% 101.6¢ 147.0% 194.0* 148 4% 163.5°

BEC*:Bud end cortex; BEM: Bud end medulla; CC: Central cortex; CM: Central medulla; P: Pith; SEC: Stem
end cortex; SEM: Stem end medulla; P: Pith; SEC: Stem end cortex; SEM: Stem end medulla; PE: Peel

The alphabets given as superscript show the significant differences using Tukey’s Honestly significant difference
test at 5 % level of significance. (The same alphabets show non-significant differences)

varieties, cortical portion had lower value of phenol as com-
pare to medullar portion. It has been reported (Samarin et al.
2012) recently that potato peel contains phenolic acids
consisting largely of chlorogenic acids.

Starch content A wide variation in starch content was
observed. Starch determination of different portions re-
vealed that starch content is remarkably higher in stem
end cortex (24.62 %) in variety Kufri Chipsona-1.
Similar results have been reported for accumulation of
starch (Fedec et al. 1977). Whereas, quantity of starch
was lesser in peels (12.64 %) in same variety (Table 5).
Starch followed a very similar pattern of distribution of
dry matter. The dry matter content and specific gravity
reflect the amount of starch present and are used as crude
indicators of processing quality. As there is strong corre-
lation between the percentage of starch and low dry mat-
ter also tend to have low amount of starch. In all the test
varieties highest starch was estimated in stem end cortex

except in Kufri Chipsona-3 in which it was highest in
central cortex portion of potato tuber. Lowest content of
starch was found in peels of all the varieties i.e. Kufri
Pukhraj (9.11 %) Kufri Surya (9.20 %), Kufri Chipsona-
3 (11.57 %), Kufri Chipsona-1 and Kufri Jyoti (12.63 %).
Crisp texture of potato tubers depends mainly upon the
starch content that contribute up to 75 % of the dry mat-
ter. Owing to high starch content that forms more gelati-
nization during processing of tubers contributes more tex-
ture. Textural changes that take place during frying are
suggested to be associated with physical and chemical
changes in finished product. At the initial stage of tuber
growth starch is found in the cortex and pith storage cells,
later the rate of starch synthesis and accumulation in-
creases. Starch in the cortex cells, shown to appear earlier
than in the pith cells, suggesting that tubers when 5 mm in
size, assimilates are unloaded mainly in the cortex cells
and at later stages mostly in to peri-medullary zone rich in
phloem (Borzenkova and Borovkova 2003).

Table 5 Distribution of starch

content (mg/100 g fresh weight) Tuber Kufri Kufri Kufri Kufri Kufri Kufri

in different parts of tuber portion Chipsona-1 Chipsona-3 Frysona Surya Jyoti Pukhraj
BEC* 16.631k 16.03m 17.508" 12.43t" 16.93" 11.81%W
BEM 16.36 13.539 14.57"°P 15.43mn 16.28 10.07*
cc 21.23¢ 19.084% 20.77° 16.15Mm 20.87° 12.67%"
CM 20.99° 15.908™ 17.88€" 15.51"mn 19.16% 9.44*
Pith 143190 12.66% 13,519 10.93%* 13.81P% 10.31%
SEC 24.62° 18.19° 21.43bc 18.79%¢ 22.37° 14.2174
SEM 19.46¢ 16.05™ 15.24mm° 15.74kim 18.02% 12,745
Peel 12.64%" 1157 13.00° 9.20% 12.63% 9.117

BEC*:Bud end cortex; BEM: Bud end medulla; CC: Central cortex; CM: Central medulla; P: Pith; SEC: Stem
end cortex; SEM: Stem end medulla; P: Pith; SEC: Stem end cortex; SEM: Stem end medulla; PE: Peel

The alphabets given as superscript show the significant differences using Tukey’s Honestly significant difference
test at 5 % level of significance. (The same alphabets show non-significant differences)
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Conclusion

The colour of the processed products is determined by the
chemical composition of the tubers. Compositional factors in
tubers influence colour development in processed potato prod-
ucts. Factors influencing chemical composition and control-
ling factors that affect the final colour quality of the processed
product is important. Pattern of distribution of dry matter,
reducing sugar, sucrose, phenol and starch in potato tuber
dependent on an intersecting set of factors, including the anat-
omy of the tuber, phloem and xylem loading and unloading
and transport mechanism within the tuber. By taking into ac-
count the accumulation of different biochemical contents in
tubers is an important prerequisite to more targeted approach
for improving the levels of desirable constituents through
agronomy or breeding. Agronomic interventions are required
for uniformity.
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