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Variability in Fruiting Season and Quality Attributes of Jackfruit (Artocarpus

heterophyllus Lam.) Accessions of Kerala

Saji Gomez’, P.Meagle Joseph’, K. B. Sheela’, C.V. Sruthi* and Linju Lal’

ABSTRACT: Kerala, which lies in the southern most part of Western Ghats, is well known for its diversity in jack fruit. The
peak season of availability of the fruit in Kerala is during March to May. However, a major chunk of the production is wasted
due to lack of post harvest technological interventions. The present study aims at collection and evaluation of jack fruit accessions
to obtain information on fruiting season and also to identify accessions with superior dessert qualities. Jack fruit accessions with
off season fruiting, beginning from January and extending up to July were identified in the present study. Accession AH-6
produced fruits round the year. Wide variation was observed in physico-morphological characteristics like fruit shape, weight,
rind colour and percentage composition of the various constituents. Accession AH-8 recorded the maximum fruit weight (20.13kg)
while percentage of pulp was highest (43.04% ) in AH-9. Accession AH-10 had the highest number of bulbs (300). Significant
variation in the biochemical constituents was also observed. Total soluble solids, titrable acidity, total sugars, brix: acid ratio
exhibited maximum variation among the biochemical attributes. Highest total soluble solids were recorded in AH-5 (30.2° Brix)

whereas total carotenoids were highest in AH-2 which was on par with the check cultivar Muttam Varikka.
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INTRODUCTION

Jackfruit originated in the Western Ghats of India and
is extensively grown in this region for its ripe and
unripe fruits. Ripe jackfruit, owing to its strong aroma
and intense sweetness, is widely relished for dessert
purpose, whereas unripe fruits are mostly utilised in
culinary preparations and also in pickle making. Two
types of ripe jackfruit, namely, varikka and koozha are
recognized in Kerala based on the texture of bulbs.
Trees bearing fruits having firm textured, crunchy
flakes are referred to as varikka types and those with
soft, fibrous and melting bulbs are referred to as
koozha. Varikka types are preferred to koozha for dessert
purpose and hence the ripe bulbs of koozha types are
usually wasted. Flakes of ripe jackfruit are good sources
of carbohydrates, minerals, vitamins A and B.
Among the fruit crops grown in Kerala, jackfruit
has a prominent position as the area under jackfruit
isnext only to banana, which comes to 89702 hectares
as reported in Farm Guide [3]. Season of availability
of ripe jackfruit in Kerala is from March to May. Post
harvest losses and market gluts are usual problems
encountered during the season. Jackfruit is considered

as an underutilised fruit in Kerala considering its large
scale production, meagre utilization in processing
sector and huge post harvest losses. However, owing
to its popularity within the country and also in those
countries where sizable ethnic Indians live, there exist
ample opportunities to identify promising types with
superior quality and off-season availability to ensure
remunerative returns to the growers.

Beinga highly cross pollinated crop, innumerable
types of jackfruit accessions are found in areas where
itis grown. Variations in tree forms, season of fruiting,
size, shape and colour of fruit, flavour, colour and
texture of bulbs, nutritional and biochemical
constituents offer ample scope to identify promising
types with off-season bearing habit and also
possessing excellent table purpose qualities. Singh
[15] characterised jackfruit types depending on size
of fruit, taste, odour of flesh, nature, shape and
diversity of prickles on the rind. Singh and Srivastava
[16] identified eighteen superior clones of jackfruit
based on physico-chemical qualities of fruits, bearing,
yield and fruit maturity. Jackfruit types with TSS and
total sugar more than 25° Brix and 20 per cent,
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respectively were found suitable for dessert purpose
by Mitra and Maini [10]. TSS recorded more
variability and it ranged from 24.8 to 40.5°Brix in the
clones identified by Reddy et al. [13]

Predominance of seedling trees has resulted in
wide variation in the genetic diversity within the same
species. Moreover, identification of off season types
with superior flavour attributes will help in the
multiplication and subsequent cultivation of these
elite types on a commercial scale. In spite of being a
region with high genetic diversity in jackfruit, little
research has been done in Kerala to identify superior
types with off-season bearing habit and also
possessing excellent flavour attributes. Hence, the
present study was taken up with the financial
assistance of the Indian Council of Agricultural
Research, to select jackfruit types with extended
period of availability of fruit and also possessing
excellent dessert characteristics, so as to utilise these
types in future crop improvement programmes.
Moreover, these jackfruit types will also enable the
small scale entrepreneurs in the State significantly in
their efforts in value addition.

MATERIALS AND METHODS

Eighteen accessions of jackfruit, including two
popular (check) cultivars viz. Muttam Varikka and
Sindhur (red fleshed), collected from homestead
gardens across Kerala, over a period of two years were
evaluated to study the variability in fruiting season
and physico-morphological and biochemical
attributes. Fruits of each accession were harvested at
mature, unripe stage by cutting the peduncle with a
sharp knife. Fruits borne on the higher branches were
collected by lowering them with a rope after cutting
with a knife. The harvested fruits were then
transported to the laboratory of the Department of
Processing Technology, College of Horticulture. Firm,
ripe bulbs of these fruits were used to assess the
variability in physico-chemical attributes and also to
determine their organoleptic acceptability. The
eighteen accessions were considered as treatments
and three fruits per accession were collected for
recording the physico-morphological and biochemical
characteristics. Locations from where the fruits were
collected and their accession numbers (codes) are
given in Table 1.

Total weight of the fruit was recorded in
kilograms. Weight of each component of the fruit was
recorded separately, after cutting the fruit open.
Colour of the rind and bulbs was recorded by visual
observation. Physico-morphological characters of

Table 1
List of jackfruit accessions identified and places of
their occurrence

Location Accessions with code
Parappukara AH-1

Kandanisseri AH-2
Kanimangalam AH-3,AH-4
Mannarkkad AH-5
Pazhambalacode AH-6
Chandranagar AH-7

Chiyyaram AH-8

Kuriachira AH-9,AH-11,AH-12
Mundathicode AH-10
Poonkunnam AH-13,AH-14,AH-15
Mannuthy AH-16
Kottarakkara Sindhur

Thrissur Muttam Varikka

jackfruit accessions were recorded as per descriptors
suggested by IPGRI [7]. Percentage of pulp was
calculated by recording the weight of all the bulbs in
a fruit, after removing the seeds from the bulbs.
Biochemical parameters like titratable acidity,
ascorbic acid, carotenoids and phenols were
determined as per the procedure laid down by AOAC
[1] while pectin, reducing sugars, non-reducing
sugars and total sugars were determined as per the
procedure suggested by Ranganna [12].Total soluble
solids were determined with a hand refractometer
and brix: acid ratio was worked out after determining
the total soluble solids and titratable acidity.

RESULTS AND DISCUSSION

Variation in physico- morphological and biochemical
attributes was found significant in the accessions
included in the investigation. Availability of fruits
from the accessions identified extended from January
to July. Physico-morphological characteristics and
fruiting seasons showed considerable variation in the
accessions investigated (Tables 2 a. & 2 b.).
Significant variation in fruit characteristics was
also reported by Haq [5]. Normal season of harvest
of jackfruit in Kerala is from March to May. However,
in the present investigation, accession AH-6 was
found to bear fruits through out the year. Three
accessions, namely AH-1, AH-2 and AH-5 come to
maturity as early as January end, whereas accession
AH-16 matures in July; thereby indicating the
possibility of finding accessions with off-season
fruiting. Significant differences in fruit length, girth
and diameter were observed in the accessions.
Considerable variation was also noticed in rind and
bulb colour. Bulb colour is an important attribute that
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contributes to organoleptic quality. In the present
study, bulb colour ranged from creamish yellow in
AH-1 to different hues of yellow in the other
accessions. Colour of the bulbs in the check cultivar
Sindhur is reddish. Fruit weight of the accessions
varied significantly ranging from 3.95 kg in AH-11 to
20.13kgin AH-8. Similar range (2.44-21.0 kg) in weight
of jackfruit accessions was reported by Azad [2]. Fruit
weightand number of bulbs were not interdependent.
Number of bulbs ranged from 48 in the accession AH-
7 to 300in AH-10. Proportion of pulp in the accessions
varied from 5.80 in AH-3 to 43.04% in AH-9. The
findings are in conformity with those reported by Haq
[6]. Percentage of seeds varied from 7.11% in AH-13
to 16.393 in AH-15. Percentage of rachis varied from
4.16 in AH-13 to 11.38 in check cultivar Sindhur. Rind
constituted to 11.83% in AH-1 to 61.83% in AH-3.
Weight of 100 seeds ranged from 0.20 in AH-2 to
1.64kg in AH-3. Similarly, weight of 100 bulbs ranged
from 0.113 in check cultivar Sindhur to 3.12kg in AH-
3. These findings are in accordance with those
reported by Azad [2]. Wide variation in edible and
non-edible parts was reported by Mathew [9] in 29
types of jackfruit.

A significant variation in biochemical constituents
was observed in all the jackfruit accessions (Table 3.)

Titratable acidity was highest (1.12 %) in AH-13
whereas AH-10 recorded the lowest acidity (0.16%).
Jagadeesh et al. [8] observed wide variation in acidity
of jack fruit accessions of coastal Karnataka. Similarly,
total soluble solids (TSS) also showed considerable
variation. Accession AH-5 had the highest total
soluble solids (30.2° Brix) and the lowest was observed
in AH-16 (20.0° Brix) which was on par with the total
soluble solid content of AH-2 (20.5° Brix). Reddy et.
al. [13] and Azad [2] also reported very high variation
in total soluble solid content of ripe jack fruit. The
brix: acid ratio of all the accessions exhibited wide
variation and the accession AH-10 had the highest
brix: acid ratio of 151.25 while the lowest was in AH-
13 (20.71).High variation in brix: acid ratio is mainly
due to the wide variation in acidity and TSS which is
evident in all the accessions included in the present
study. Jagadeesh et. al .[8] also reported that TSS: acid
ratio of the jack fruit accessions of coastal Karnataka
was one of the biochemical constituents that exhibited
highest variation. The reducing sugars, mainly
responsible for sweetness, were highest in the
accession AH-11, while the lowest was observed in
AH-7.Similarly, total sugars were also highest in AH-
11, which was significantly higher (24.82%) as
compared to other accessions. Ghosh [4] reported a

Table 2a
Physico- morphological characteristics of jack fruit accessions

Accessions Length Girth Fruit Fruit No. of Pulp Seed Rachis Rind 100 bulb 100 seed

(cm) (cm) weight  diameter bulbs (%) (%) (%) (%) weight weight

(kg) (cm) (kg) (kg)

AH-1 30.33 63.33 6.137 18.93 109.0 27.13 14.48 6.00 11.83 1.425 0.300
AH-2 28.83 64.00 5.395 18.50 125.0 33.93 13.68 8.40 26.86 0.998 0.202
AH-3 29.60 51.13 8.428 20.50 57.0 5.80 8.33 7.26 61.83 3.125 1.646
AH-4 28.66 63.00 5.600 19.43 156.0 27.91 16.26 4.16 21.14 1412 0.605
AH-5 52.66 78.83 11.874 27.33 218.0 23.99 11.23 7.03 41.00 1.217 0.500
AH-6 43.50 53.83 6.467 18.46 80.0 18.75 8.50 8.16 53.50 1.623 0.703
AH-7 39.33 61.76 5.237 21.43 48.0 7.53 8.36 4.33 60.67 0.932 1.013
AH-8 51.16 94.40 20.133 30.50 185.0 20.60 7.56 5.16 51.83 2.023 0.706
AH-9 34.33 76.66 9.523 24.40 193.0 43.04 10.40 10.23 36.47 1.596 0.503
AH-10 43.50 80.00 12.585 22.60 300.0 35.57 16.66 7.96 50.58 0.713 0.303
AH-11 29.83 57.56 3.952 18.50 71.0 13.90 13.43 6.53 48.40 0.217 0.718
AH-12 40.66 74.50 9.631 20.50 178.0 13.34 8.63 6.83 35.63 0.716 0.513
AH-13 40.16 65.66 6.482 19.36 88.0 42.03 7.11 8.34 43.23 0.591 0.509
AH-14 50.83 84.83 12.233 27.66 395.0 38.26 15.55 6.32 28.55 2.408 0.712
AH-15 41.83 67.00 8.153 26.83 163.0 27.20 16.93 5.78 37.10 0.268 0.705
AH-16 41.66 66.66 6.733 25.10 143.0 24.06 10.99 5.36 44.99 1.203 0.312
Sindhur 40.50 79.33 11.543 25.80 186.0 18.50 10.60 11.38 54.28 0.113 0.627
Muttam 47.00 64.50 7.833 21.00 131.0 23.56 14.01 6.50 43.54 1.100 0.503
varikka
CD at5% 1.897 2.051 0.506 0.985 0.485 1.019 0.804 1.056 1.758 0.029 0.02
SEM 1.872 2.66 0.91 0.896 0.781 2.58 0.791 0.444 3.182 0.183 0.076
Vol. 33, No. 2, April-June 2015 1251



Saji Gomez, P. Meagle Joseph, K. B. Sheela, C. V. Sruthi and Linju Lal

eyLIe
rem3ay aun[-AeN a0 Aoml winipay  wnipay WLIT ] MO[[PX Suomng prosdi[g U218 YSIMO[[9X WNIPIN hmv_tg\\w
rengoy  udy-Areniqay prosdiig Aol wnipspy  wnipay  Sunp ysippay  PI'IN Buo[q0 U831 WNIPSN  Inypuig
re[n3ay Amf-aun( Suoiqo Aol wnipay 0I80G dstp MoO[[Px Suong 9jeA0qO MO[[dX WNIPIN 9I-HV
rem3ay aun[-AeN guorqo Aom( 201e0g  SUnAIN MO[[PA YSTWESID) WNIPIA prosdig w218 817  wnIpa ST-HV
rem3ay aun[-AeN guorqo Aom( ssa| ERRih's LI MmofpA 8y PIIA  proxayds y3iy w18 W8] wnIipa FI-HV
re[n3ay aun(-Ae Buoiqo Aom[ sso] 20IBDG  9SIB0D) MO[[RA ysrureard) PITN prosdig U291 WNIPIN CI-UV
rem3ay aun[-AeN guorqo Aom( ssa| 018G 9SIROD) MOJ[PX PIIIA prosdig U291 WNIPIN CI-HV
rem3ay Ken-niady guorqo Aom( ssa| 20I8DG  9SIROD) MOJ[PX PIIA  proxayds y3iy Us2In) WNIPaN 1T-HvY
rem3ay KeN-yoreN proraydg  Aoml wnrpay 018G 9SIBOD) MO[[RA ysrureard) PIIA prosdiyg U99ID)  WNIPIA 0T-HV
re[n3ay KeN-ypIeN uoiqo Aom( 20ILDG  dSIROD) MOJ[PX PIIA  proiayds ySry u9aId Ieq WNIPIA 6-HV
rem3ay KeN-yoreN guorqo Aom( ssa| 018G 9SIROD) MmofpA 8y PITIA prosdig uoa18 W8] wnIipa S-HV
rem8ay  [udy-Areniqag proraydg  Aoml winipajy  wWINIpajy  9SIBOD) MO[[RA YSTwearD) PITA GuolqO uea1d YSIMO[[of WNIPIN -V
rem3ay punor resax prosdig  Aom[ wnipspy  wnIpdjy  9sIe0D) MO[[PA PIIA prosdig uo218 YSIMO[[9X WNIPIN 9-HV
rem3ay [ady-Arenue( prosdig  Aom[ wnipapy ERNihls dstp MOJ[PX PIIA  proxayds y3iy uoa18 W8]  wnIipa S-HV
rem3ay [ady-£reniqeg Guoqo  Aoml wmrpay 201BDG dstp MmofpA W8y PINA  proxayds y3iy w18 817  wnIipay UV
re[n3ay [ady-Arenigag prosdig Aom( 20ILdG  dsIROD) MmorRA W31 PIIN  Suojqo Suog MOJ[PA W3] wWnIpaN ¢-HV
ren3ay  ydIey- Arenue( Suoiqo Aol wnipay 20I80G dstp morp4 deag  SGuong uoiqO U291 WNIPIN -Hv
rem8ay  yoIe- Arenuef prosdig  Aomf wnipay ERR RS dstry moqRA ystwear) PIIA prosdig U99ID)  WNIPIA 1-UV
119y Suynsf advys dind Jo aaqif o aungxay AN0J0D  DUIOAD advys AN0J0D  SSAUNIILY]
Survag Jo uosvag paag ssautomnf  Apguvngy 1saiq 1saj{ 1saj{ 1 1 1M  SUO0ISSIIY

suoIssadde JmiIppel Jo sonstraoereyd redrdojoydiow-od1sAyg
CrA CLAR

International Journal of Tropical Agriculture © Serials Publications, ISSN: 0254-8755

1252



Variability in Fruiting Season and Quality Attributes of Jackfruit (Artocarpus heterophyllus Lam.)...

qeco 99°0 Ve 2570 8¢0 qa’o 810 clo 670 G0°0 NHS
€970 80570 ¥Zro 8910 ¥4a€0 8170 9400 1€0°0 000 Iv1L0 %S ¥e dD
84°6¢ £€ee’ae L69ICTIE 991 LTE qeel €09l 00S'T 00°0T 0%79°0 LA WeRn
(4574 0°9¢ 19°£04¢ €66°CcL ¥8'G €ar's VAN 0970 88'¢G 0ce0 Inypuls
991y 0°0¢ 86°LLE L9791 £99°9 €06'6 LC8'1 €890 88'G 0870 91-HV
7S £9C°8¢ 9¢°/¢C qr9t €992 VA £99¢ 0¢co 698 £05°0 S1I-HV
€909 £9C°1¢ 66'¢cC LETLT £90°8 €096 0640 L1T0 9eV 00 VI-HV
14°0¢ (a4 [4 ke 9981 €CC6 LEV'6 0S6'L 00¢'L 007v 0Ccr't €I-HV
€6'9L €re €L6°€6S 28991 £86'9 L6 891 €8¢l 00'8 0ce0 CI-HV
697 0°q¢ L0L°Cv8 €C8v¢ VAN WA L8C LT €Cay €960 60°6 €90 LI-HV
Srauieys [ 74 £€8°6¢a 9¢91 L18Y (4N L8Y'1 t444\ aco9 0910 0I-HV
90°64 €ac €4°6401 €LvL 04 €LL /881 [47A0) a9 0Ce0 6-HV
86°GV1 €/LC CLLvEL LS8V1 €4¢9 €098 €00C 0480 689 L81°0 8-HV
81°/8 6'LC 94°80¢ V9L 1001 €92 L16'T 0S6'L 88'G 0ce0 L-HV
as'89 '8¢ £€84'6C61 ag'ql 789 148 0€0'L 018l qa'q 08¥°0 9-HV
16°C9 c0¢c 90'c0Tc 8¥'al LCEL €ar's €Ll r4440) 4G 08%°0 S-HV
8978 | VA4 LIT°€99 £91°GL VAL ) 16 81 £98°0 0sCL 0ce0 7-HV
9¢'ag €ac 906499 a8l €89 208 /2S¢ 670 qc9 LSY°0 ¢HV
a6'va q0c £€88ICLE LI8VL vea LLY'6 €ed'l a84°0 69°L €L€0 ¢HV
v 9°¢¢ £89°60¢ €avL €'y LIT0T €091 r42°10) 00'8 LYL0 I-HV

(8001/31) (%) (S001/3m)
01 pApPIOY (x14g,) Sp10U;04vI (%) (%) sivdns siv8ns (%) sjouayd (S001/Sut) proy (%)
/xiig SSI w01 siv8ns pjoy  Sunpas-uoN Suonpay TERER v10] 0194008y Anppy SU01SS900Y

SUOTSSadOE JIMIJ Sdel Jo SOTISLIddRILYD [EedTIAYd0TY

€ 9IqeL

1253

Vol. 33, No. 2, April-June 2015



Saji Gomez, P. Meagle Joseph, K. B. Sheela, C. V. Sruthi and Linju Lal

total sugar content of 20.6% in varikka types of
jackfruit. Wide variation in non reducing sugars was
also observed among the accessions. Non reducing
sugars were highest in the accession AH-7 (10%) while
check cultivar Muttam Varikka recorded the lowest
non reducing sugars (3.27%).

Even though jack fruit is not a rich source of
ascorbic acid, its content ranged from 4.0-12.5mg/
100g in the present study. Accession AH-4 had the
highest ascorbic acid content. Similar levels of ascorbic
acid (5.8 t0 10.0 mg/100g) in ripe jack fruit bulbs were
reported by Selvarajand Pal [14]. Total phenol content
in the bulbs of all jackfruit accessions showed wide
variation. It varied from 0.21 to 1.95mg/100g. A low
level of phenols in ripe jackfruit bulbs is in agreement
with the findings of Vilaschandran et.al [17]. Total
phenols were highest in the check cultivar Muttam
Varikka while the lowest was found in AH-14. Pectin
content, which is a key factor responsible for firmness
inripe bulbs, varied significantly in all the accessions
investigated. Highest pectin content was found in the
accession AH-11 (4.52%) while the lowest was
observed in AH-14 (0.79 %). Vilaschandran et.al [17]
reported a calcium pectate content of 3.2 to 5.8 % in
ripe bulbs of jackfruit. Rahman et. al. [11] also
reported that higher pectic polysaccharides were
responsible for crunchy texture in firm fleshed jack
fruit as compared to the soft fleshed form.

Total carotenoids varied significantly in all the
accessions. Colour of ripe bulbs is a major factor
determining organoleptic quality. Total carotenoid
content varied from 209.5 to 3131.5 pg/100g. Highest
total carotenoid content was found in the accession
AH-2 while the lowest was observed in AH-1. Total
carotenoids in AH-2 were higher than that in the check
cultivar Muttam Varikka. Jagadeesh et. al. [8] reported
total carotenoid content in the range of 0.251-0.701
mg/100g in jack fruit accessions of coastal zone of
Karnataka. The present findings indicate that colour
of the bulbs is directly correlated to the total
carotenoid content. Colour of ripe bulbs of accession
AH-2 was deep yellow, which also had the highest
total carotenoids while colour in accession AH-1 was
creamish yellow, which had the lowest total
carotenoids.

Investigation on variability in fruiting season,
physico-morphological and biochemical attributes of
jackfruit accessions of Kerala revealed considerable
variation with respect to these aspects. Accession AH-
6 produced fruits round the year and accessions AH-
1, AH-2, AH-16 bore fruits with extended availability.
Fruit weight, number of bulbs and percentage of pulp

varied significantly in the accessions studied.
Similarly, wide variation was also observed in
biochemical attributes like total soluble solids,
titratable acidity, total carotenoids and brix: acid ratio.
Accessions AH-5, owing to its high TSS and AH-11,
due to its high reducing and total sugars can be
selected for dessert purpose. These accessions can also
be utilized in the preparation of value added
dehydrated products and also to make jackfruit
beverages.

The authors acknowledge with gratitude the
financial assistance received from the Indian Council
of Agricultural Research to carry out the study.
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