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ABSTRACT

In the present investigation, twenty three potatoatypes were collected from AICRP on Potato, BGt€vitre
evaluated in winter season for two consecutives/€2009-2010, 2010-2011) at seed production farmsaadagram, Govt
of West Bengal situated in district Hooghly, Westngal. The quality traits on seed shape, seed aiteyr, eye depth,
tuber flesh, time taken for cooking, easiness fxlipg of cooked tuber, softness and dryness dkexbauber, colour of
cooked tuber, protein and starch content, procgssirlities like chip colour, dry matter contenttober and reducing
sugar content of tuber were considered in evalodti@l through field and laboratory experimentghiest dry matter
content in tuber was found in K. Sutlej followed KyChipsona-1 and MS-1/4906. Cooked flesh of Kilefinad found to
be mealy. Tubers were useful for processing purparspreparation of ‘French Fries’. The variety Kigsona-2 showed
highest protein content. The lowest protein contess recorded in the variety K. Jawahar. Regardtagch content, the
variety K.chipsona-2 had the highest value folloviydK.chipsona-1. The low reducing sugar content and low total
sugar content in the varieties were K.Chipsonant], l&.Chipsona-2 which are desirable for chip andpcproduction in
potato. The flavor of K. Chipsona-1 and K. Chips@naere found to be very good and are suitabledaking in steamed
water and favored by consumer for the fragrance. dther genotypes like K. Jyoti, K. Puskar, K. Ssder, K. Jawahar
and K. Bahar might be considered as promising focgssing as well as cooking purposes as it haldrouad tubers with
medium depth eyes. Accepted chip colour and camsigt were recorded in J-99/243, J-95/227,K. Chandkhi, K.
Chipsona-1, K. Chipsona-2, K. Jyoti observed sigaift variation from these quality characters ppig¢notypes. The
early maturing varieties as identified in the ewatilon were K. J-99/243, K. Khyati, K. Chipsona-1, ®hipsona-2, K.
K22, K. Ashoka, MS-1/4906 and these can be cubkivdd obtain good tuber yield at the earliest ef¢hopping season.

KEYWORDS: Potato, Total Sugar Content, Reducing Sugar Conntein Content
INTRODUCTION

Potato Golanum tuberosum L.) is the world’s third most important food crafter wheat and rice with 325
million tonnes fresh weight production in 2007 (&shaw, 2009) of which over half of the productidrtained from Asia,
Africa, Latin America. At present China is humbereopotato producer while India ranked third. Averdgesh weight
yield vary from 2 to 50 tonne Hawith a global average of 16.8 tonne'hahereas average production of China was 14.4
tonne hd. There has been a phenomenal increase in aregyqtian and per capita availability of potatoegridia in the
last 50 years. The average production of potatadia is 20 t/ha of marketable tubers and per eapitilability of potato
has gone up to 23.5 kg/ year (Paneewl., 2007). From a meagre 1.285 million tonnes (f 265,000 hectares (ha) in
1949 (Srivastava, 1980), potato production in Imtbav has passed 34 million t (FAO, 2011a) with pctipns forecasting
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50 million t by 2020 (CPRI, 1997). Potato is anrgyerich crop producing twice as many calories Ipectare as rice or
wheat and also acclaimed as highly nutritious faspnce of significant concentrations of vitamimi@l the amino acids
in its tube. Although potatoes are traditionalledisas food after baking, boiling or roasting, trmmmercial value is
increased considerably when they are processecedibde products that appeal to consumers dueatmdir, texture and
appearance. Moreover, extension of potato proagsedustries will protect the growers from distrssde which many
occur occasionally due to over production of pat&otato processing has grown into a global inghusitrce 1950s and is
still expanding. In our country potato growers la@dobjective to avail high fresh weight yields wbérs but their mind set
should be changed to enhance total dry matter ywill reduced reducing sugar instead of high reuysiugar with low

dry matter content which generally are presentiblet purpose potatoes as this approach will madse ttompatible and
competitive in global commercial potato processindustries where high dry matter content is desérdbr Crisps

because it is associated with an increased yieftarfuct and lower the oil consumption.

Potato processing industry is highly developed BA| Canada, and Europe where potato varieties haea
specifically bred for processing. About 30-67% bé ttotal potato production in the developed Euraopeauntries and
North America is utilized for the production of pessed products like French fries and crisps. Ajholindia is the third
largest producer in the world, potato processing ataa slow pace till 1997 due to the non-availghdf suitable potato
varieties.In India, there are only four or five French fryirstries, but even these are either working undpacity or not
producing fries meeting international standardd. thAé released varieties were meant for table meponly. These
varieties generally had low dry matter (17-19%) digh reducing sugars content (>250 mg/100 g fteder weight.)
which are undesirable traits for processing. Thiatooprocessing industries had no other alternati were compelled
to utilize these table varieties even for processimo crisps and French fries. The availability prbcessing quality
potatoes was a major bottleneck for growth of mofabcessing industry in India. In total, 43 potatoieties have been
released up to 2009 in India and about 12 varietielsiding both the table and processing varietiess in commercial
cultivation. However, information regarding cultiam of processing potato cultivars is very scarmggultantly, despite
huge demand for processed potato products (Raidd)2the state West Bengal is lagging behind itirggup of potato
processing units. It is reported that desirable@ssing attributes (high tuber dry matter, low Bidg sugar, sucrose and
free amino acids) greatly varied with location (Kamet al., 2003), time of sowing (Kumagt al., 2007), cultivars, time of
dehaulming (Marwaha, 1998; Marwa#aal., 2005) and prevailing temperature durgrgp season (Pandeyal., 2008).
Therefore,it is highly desirable to evaluate availaliheligenous and exotic processing cultivars at Kaily#/est Bengal,
India) having lowest minimurtemperature with the hypothesis that faxiety performs well here, it can be ratedvasst
ideal for producing processing qualipptatoes throughout West Bengal. In perspectivéhe$e advantages in potato
production for various purposes the present ingastn will attempt to identify varieties either agb cooking quality or

uniform tubers with good processing quality or ttger dual purposes.
MATERIALS AND METHODS

The field experiments were conducted during Rahssa at two consecutive years (2009-2010 and 201@)2at
seed production farm Adisaptagram, Govt of Westdaésituated in the district of Hooghly, West Belhdde area under
the experimental site comes under subtropical hutiicate and is situated just south of tropic afiaer. Normally mean

temperatures range from greater thafClih December to less than°@during April - May. The sunshine hours during
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the cropping season varies generally from ten ®vwevhours Annual rainfall varies from 1200-1500 mm. The risdat
humidity remains as high as 95% or even more dufingrif season and 65-85% during Rabi season. Xperanent was
done in Randomized Block Design (RBD) with 3 regilions with plot size of 2m x 2m with spacing ofcBb Twenty
three genotypes were supplied and collected frolinélia Co-Ordinated Project on Potatoes, Simlaulgh the Bidhan
Chandra Krishi Viswavidyalaya, Mohanpur, and Nadéntre for the investigation. The twenty three dgpes are K.
Jyoti, MS-1/4906, MS-1/1871, MS-1/3708, MS-1/40B3 Sadabahar, K. Pukhraj, K. Anand, K. Chipson&-1Chipsona-
2, K. Puskar, K. Khyati, G422, K. Jawahar, K. Ashoka, K. Chandramukhi, K. BahJ-95/22, J-99/48, J-99/24R.
Surya and K. Sutlej.

The land was thoroughly ploughed, levelled subsetiyieand drainage cum irrigation channel was made.
Standard fertilizer doses were applied during #émellpreparation i.e., FYM @ 20-30 tonnes/ha, N @ Kglha, POs @80
kg/ha KO @ 150kg/ha. Irrigation was given in three to fdifferent stages. First after sowing, second atdays after
sowing and third during branching and tuber develept stage. First, weeding was done at 35 days sdét@ing and
second 45 days after sowing during the growth sta§praying of Thiodan @ 1.5ml/It of water was #&apP times during

tuber initiation stage.

Data were recorded on thirteen different charad@rsgjuality traits,viz., gradation of tubers according to seed
shape, seed size, colour, eye depth, quality oértdilesh; tubers for table purposes through timenafor cooking,
easiness of peeling of cooked tuber, softness amgheds of cooked tuber, colour of cooked tuber,tgino
(Lowry et al.,1951) and starch content (Anthron reagent); twlf@r processing purposes chip colour, dry matbertent,

reducing sugar content in tuber (following Nels®844).
RESULTS AND DISCUSSIONS

The quality traits of potato tubers were assessedsing various scales. The mean for different ip#laits of
thirteen cultivars for dry matter content (%), stacontent, sugar content, protein content andaiadusugar content is

presented in Table 1.

Dry matter is one of the most important constitgenith regard to the texture of potatoes (Warreth\Afoodman
1974). Results showed that the highest dry mattetenit was obtained in K. Sutlej (20.90%) followsdG4 (19.78%), K.
Chipsona-1 (19.22%) and MS-1/4906 (18.36 %) resgelgt K. Sutlej had rather mealy type of cookingatity. Potatoes
of this type are soft type and the surface of thtajp may disintegrate to some extent. They maydiger soft in
consistency and rather coarse in structure. Inergadry matter content, increases the potato ghipduction efficiency
and produces good chips with less fat, better tdete potatoes with less dry matter (Talburt, 198 Herefore, the K.
Sutlej may be recommended for tuber productioretding and boiling purposes and for French-fry stiadch production.
J-99/243 had lowest dry matter content (15.36%)tdkture firmness is rather mealy type of cookitg surface is pale
white and does not disintegrate or only to somer#xtThe potatoes of this genotype are rather falightly humid and
rather dry and must be fine to rather fine. Thjsetys suitable for eating by boiling, mashing, r@sH and conserves potato
consumptionThe variety K.chipsona-2 had the highest proteint&ot (1525 mg/100 g fresh weight) and starch aunte
(16.41 mg/100 g fresh weight) followed by K.chipaeh (1495 mg/100 g fresh weight and 15.30 mg/1&@sh weight)
over other varieties and K. Jawahar had the lomasein content (1272 mg/100 g fresh weight). Ttreepvarieties were
intermediate of these two varieties. K. Ashoka (8859/100 g fresh weight) and G4 (175.50 mg/10€egtf weight) had
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the highest and lowest reducing sugar content oéisply. Regarding total sugar content K. Pukh&j5.45 mg/g) and K.
Chipsona-1 (336.45 mg/g) was the highest and lowesgbrmer respectively. The low reducing sugarteonand low
total sugar content was seen in the varieties Kpgdima-1 and K. Chipsona-2 which are desirablecfop and crisp

production in potato. Suitability of these two \edi@s for chips production purpose and crisp prodnare also reported

by other authors (Pandey al., 2009). The varieties with lower magnitude ofueidg sugar content are desirable in

processing industries, as it is one of the detdngirior production of acceptable chips or friesbe@sng observed by
Hendrickx and VIeeschouwer (2006).

The flavour of K.Chipsona-2 and K.Chipsona-1 wesedjto very good. They are suitable for cookinghwitater
and steam. The medium to high color change of thertflesh after 24h were observed in the varigfie39/48, K. Jyoti,
K. Chandramukhi, MS-1/4906, K 22, J-95/227 (TableRegarding cooking time for 20 minutes the variéé was found
completely soft in respect to the rest cultivatglgd (Table 2). The cultivar of KI-95/227showed strongly mealy type of
tuber flesh after cooking of 20 min time for thiait. The genotypes J-95/227, J-99/243, K. Chipshri&a. Chipsona-2, K.
Sadabahar, K. Anand showed rather strong texttiee @boking (Table 2). Very soft to soft cookedgioes may be used
for salad purpose; rather soft structure is suitdbi mashing and mealy structure for French friglackening of potato
after cooking was found almost negligible in MS&871, MS 1/3708, K. Sadabahar, G4, K. Jawahar, 489@Vable 2).
Good flavour of cooked potato was presen in K. @namukhi, K. Khyati, K. Chipsona-1, K. Chipsona-8dakK.
Sadabahar among other cultivars.

Least colour change was observed after 24hrs dinge@ K. Chipsona-1, K. Chipsona-2, K. Chandramiyk-
95/227, J-99/243, MS-1/3708, K. Puskar, among gretypes under the experiment (Table 4). Hassahpsd, (2011)
observed lowest to medium colour change of rawrttiesh after 24hrs among different potato vargeti@ccepted chip
colour and consistency were recorded in J-99/24%/227, K. Chandramukhi, K. Chipsona-1, K. Chips@y K. Jyoti
(Table 4). The genotypes K. Chipsona-1, K. Chipsbni. Chandramukhi, J-95/227, J-99/243, MS-1/37R8Puskar
were such genotypes which were acceptable duerntdlackening of cooked potatoes after 20 minutesooking among
the cultivars studied (Table 4). Hassanpasghl., (2011) observed significant variation from thesaldy characters
potato genotypes. Increase in dry matter produdtioreased the potato chips production efficienegt produced good
chips with less fat, better taste than potatoel le#s dry matter (Talburt, 1987).

Among the genotypes K. Jyoti, K. Puskar, K. SadabaK. Jawahar and K. Bahar may be considered
promising one in processing and cooking purposé& &sd round to short oval tubers with medium ewptd with
comparatively high tuber yield (Table 6). GenotygeSadabahar could be considered as promising sitehad round to
short oval tubers with shallow eye depth with coratigely high tuber yield for processing and cookedd and these
genotypes can be favourably improved if their datter content can be increased like K. Khyati, M83Z1 J-95/227 and
J-99/243 (Harris, 1978Round shaped tuber is preferable by the consumemgahet al., 1994). Harris (1978) reported
that round oval tubers weighing 150-200 g as bedletermine quality potato. Among the varietiedisd the early
maturity varieties were J-99/243, K. Khyati, K. @ébna-1, K. Chipsona-2, K. K22, and K. Ashoka, M&306 (Table 6).
These results are in conformity with the findingBdukema and Zaag (1990), who reported that soilitions had great
effect on plant growth. Potato crop was plantedriy and less fertile soil not only produced smaiimber of stems but

also showed retarded growth and early maturity.
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CONCLUSIONS

Selection or identification of promising parents §mod quality parameters is one of the most ingrdrfobs to
be done from this experimerfrom the above experiment highest dry matter péneas obtained in K. Sutlej (20.90%)
followed by K. Chipsona-1 and MS-1/4906. TherefgreSutlej may be recommended for tuber productamefating and
boiling purposes and for French-fry and stgsobduction. This type is suitable for eating bylingj, mashing, as fresh and
conserves potatconsumptionThe flavour of K.Chipsona-2 and K.Chipsona-1 wesedjto very good. They are suitable
for cooking with water and steam. The variety Kpsnina-2 had the highest protein content and stametent followed by
K.chipsona-1. The low reducing sugar content and total sugar content in the varieties were K.Chigsl and
K.Chipsona-2 which are desirable for chip and cpspduction in potato. Among the genotypes K. Jyiti Puskar, K.
Sadabahar, K. Jawahar and K. Bahar may be condidsrpromising one in processing and cooking perpsst had oval

round tubers with medium depth eyes with compagtiigh tuber yield.

From the present experiment K. Chipsona-1 and Kps@ima-2 may be regarded as the best performegciod

quality parameters, for value added products akasébr table purpose.

Table 1: Mean of Quality Traits in Twenty Three Gerotypes of Potato

Dry Matter Protein Content ggﬁ{g?\t Reducing Sugar T%ilnfgrﬂar
Genotypes Content Mg/ 100 g Fresh wt Mg/ 100 g fresh wt Content Mg/gm
(%) (soluble) Mg/ 100 g fresh wt

K.Jyoti 15.46 1421 12.10 189.95 441.10
MS-1/4906 18.36 1373 14.12 224,74 395.50
MS-1/1871 15.44 1387 13.41 185.50 415.25
MS-1/3708 16.78 1481 10.00 192.50 386.72
MS-1/4053 16.48 1411 12.11 223.50 462.30
K.Sadabahar 17.82 1395 14.50 230.15 386.50
K.Pukhraj 17.32 1461 12.45 245.25 535.45
K. Anand 17.90 1431 11.21 204.40 400.45
K.Chipsona-1 19.22 1495 15.30 180 336.45
K.Chipsona-2 18.17 1525 16.41 192.40 345.20
K.Puskar 16.72 1432 13.40 232.25 485.32
K.Khyati 16.00 1416 9.45 215 524.12
G4 19.78 1422 11.24 175.50 402.50
K22 17.80 1288 10.34 245.25 395.45
K.Jawahar 16.70 1272 10.01 255 515.12
K. Ashoka 16.74 1305 10.40 285.50 525.24
K.Chandramukhi 18.11 1376 13.35 275.15 497.23
K.Bahar 18.26 1477 12.13 235.45 476.45
J-95/227 16.94 1413 14.11 198.75 541.23
J-99/48 15.49 1434 11.32 210.25 486.44
J-99/243 15.36 1413 10.50 178 387.50
K.Surya 18.28 1463 13.15 231.5 524.50
K.Sutlej 20.90 1333 11.27 266.45 520.15
SEm 0.538 13.377 0.736 5.392 8.774
CD 1.533 38.127 2.098 15.368 25.007
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Table 2: Assessment of Cooking Quality CharactersiiTwenty Three Genotypes of Potato
G 2 Calony Cooking Time | Texture | After Cooking Raw Tuber
enotypes CEmge 20 mins Firmness Blackenin e Flesh Colour
(24 hrs) 9

K.Jyoti 7 2 3 4 5 White Flesh
MS-1/4906 6 2 3 7 6 Dull White
MS-1/1871 5 2 3 9 5 Dull White
MS-1/3708 4 2 3 8 4 Light Yellow
MS-1/4053 5 3 3 4 6 Dull White
K.Sadabahar 5 2 2 8 7 Dull White
K.Pukhraj 4 3 3 4 5 Yellow
K. Anand 4 2 2 7 6 White
K.Chipsona-1 5 2 2 6 8 Dull White
K.Chipsona-2 5 2 2 5 8 Dull White
K.Puskar 5 2 3 6 5 Light Yellow
K.Khyati 3 3 2 6 7 Light Yellow
G4 5 1 4 9 5 Dull White
K22 6 3 3 8 6 Light Yellow
K.Jawahar 3 3 2 8 3 Pale Yellow
K. Ashoka 4 3 3 6 4 Light Yellow
K.Chandramukhi 7 2 2 7 7 Dull White
K.Bahar 5 3 3 4 6 White
J-95/227 6 4 2 7 5 Dull White
J-99/48 7 2 3 8 3 Pale White
J-99/243 5 3 2 4 4 Pale White
K.Surya 4 2 3 7 4 Pale Yellow
K.Sutlej 5 2 3 4 5 White

Table 3: Using Different Scale for Assessment of @lity in Twenty Three Genotypes of Potato

Score Colour Change of Raw _Cooking' Texture After Coo_king Flavour
Tuber after 24 Hrs Time 20 Min Firmness Blackening

1 very low very soft strong severe very poor

2 very low to low soft rather stronfj some to severg very poor to poor

3 low rather soft rather mealy some poor

4 low to medium mealy mealy little to some poontoderate

5 medium to high very mealy some moderate

6 medium trace to little moderate to good

7 high trace good

8 very high to high none to trace good to very gooq

9 very high none very good

Source: Hassanpanah, Hassanabadi and Chakbhkaman, 2011

Table 4: Difference in Chips Appearance of Twenty firee Genotypes of Potato

Genotypes Chip Colour

Consistency

Overall Acceptance

K.Jyoti 6

7

7

MS-1/4906

MS-1/3708

5
MS-1/1871 5
6
5

MS-1/4053

5
3
4
3

AlOW|>

K.Sadabahar 5

3
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Table 4: Cond.,
K.Pukhraj 3 5 6
K. Anand 5 3 3
K.Chipsona-1 7 8 9
K.Chipsona-2 8 8 9
K.Puskar 7 6 6
K.Khyati 5 3 5
G4 1 6 3
K22 5 4 4
K.Jawahar 3 4 5
K. Ashoka 7 5 6
K.Chandramukhi 7 8 8
K.Bahar 5 4 5
J-95/227 7 7 8
J-99/48 7 5 6
J-99/243 7 7 7
K.Surya 3 3 3
K.Sutlej 6 6 4

Table 5: Using Different Scale for Quality Assessnms

Scale Colour Consistency Aceptibility

1 Very dark brown Dislike very much Non- accepted

3 Dark brown Dislike moderately Non- accepted

5 Brown Dislike slightly non -accepted

6 Pale yellow Neither like nor dislike] Non- accapte

7 Very pale yellow Like slightly Accepted rather

8 Cream Like moderately Accepted

9 Pale cream to till white| Like very much complgtatcepted

Source: Wooster and feq, 1995

Table 6: Difference in Tuber Appearance of Twenty Tiree Genotypes of Potato

Genotypes Eyes depth| Crop maturity Tuber shape
K.Jyoti 5 3 1
MS-1/4906 5 2 3
MS-1/1871 6 3 5
MS-1/3708 5 3 6
MS-1/4053 6 3 3
K.Sadabahar 7 3 2
K.Pukhraj 4 4 5
K. Anand 7 6 6
K.Chipsona-1 6 1 5
K.Chipsona-2 5 2 5
K.Puskar 8 3 2
K.Khyati 6 1 5
G4 4 2 5
K22 4 1 7
K.Jawahar 6 2 2
K. Ashoka 4 2 6
K.Chandramukhi 6 3 5
K.Bahar 5 3 2
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| J-95/227 | 6 | 3 | 5 |
Table 6: Cond.,
J-99/48 1 4 3
J-99/243 2 1 5
K.Surya 7 4 7
K.Sutlej 7 4 5

Table 7: Using Different Scale for Quality Assessnmt of Potato Cultivars

Scale Eye depth Crop maturity Tuber shape
1 Very depth Crop still green Round
2 Very depth to deep Starting to senescent Rounbdd sval
3 Deep Clearly senescent Short oval
4 Deep to medium Mostly senescent Short oval to oval
5 Medium Foliage completely deagd  Oval
6 Medium to shallow Oval to long oval
7 Shallow Long oval
8 Shallow to very shallow Long oval to very long oval
9 Very shallow Very long oval

Source: Wooster and Faroog995
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