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Abstract

Chillies and paprika like chillies (Ca :
natural colour, widely used in the f00§1 in .
market. Twenty-four accessions belonging to I.nd1ge
and others were analyzed for biochemical constituents
were total carbohydrate, starch, reducing su

accessions were compared for the isozyme

phenol oxidase in the leaf, besides, leaf protein using

relationship among the accessions for lea
formed six clusters. Colour value ranged
and TCBD-19 possessed highest colour value.
others. Accessions in each cluster had almost uni

gars, total free amino acids, 1
s viz., peroxidase, super oxide dismutase and poly

SDS-PAGE. The dendrogram showing the
f biochemical constituents and colour value of fruits
from 109 to 353 ASTA units. The accessions 1ICBD-11
Accession ICBD-24 was distinctly different fl'?m
iform colour value and uniform isozyme profile.
D-11 and ICBD-19 were from Dharwad
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psicum annuum L.) belonging to Solanaceae, i a sour‘ce l
dustry and is in great demand in the internationa
nous Collections of Byadagi Dabbi (ICB'.D)
from leaf. Biochemical constituents studied
phenol and protein. The
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Grouping of paprika chillies

chillies, which are akin to paprika with fruits
having high colour and low pungency such
as ‘Byadagi chilli” grown in Dharwad district
of Karnataka state and Warangal Chappatta
(Tomato chilli) grown in Warangal and
Khammam districts of Andhra Pradesh, which
are identical in quality to paprika types that
are grown in Spain and Hungary (Shiva et al.
2006, 2008). These chillies are much preferred
by oleoresin manufacturers for extraction of
paprika alike oleoresin (John 2000). The present
investigation was aimed at studying the
biochemical constituents and isozymes of leaf
and analyzing its relationship with that of
colour value of the fruits of chillies and paprika
like chillies and grouping the accessions based
on similarities existing among them.

Materials and methods

Twenty-four paprika like chillies i.e. Indigenous
Collections of Byadagi Dabbi (ICBD) accessions
and other types collected from various sources
- (Table 1) and maintained at Indian Institute of
~ Spices Research, Kozhikode, Kerala (Table 1)
~ were selected for the study during 2007-09. The
- plants were maintained in pots under rain-out
. shelter with uniform cultural practices.
~ Youngest fully matured leaf samples were
- selected for the study. Biochemical constituents
ch as total carbohydrate, starch, reducing
sugar, total free amino acids, protein and
" phenols and SDS-PAGE in leaf tissue were
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using Hierarchical cluster analysis (Table 2).
Total carbohydrate among total accessions
ranged from 1.1-5.2%, starch from 1.5-6.12%,
reducing sugar from 0.15-2.1%, total free amino
acids from 0.69-1.8%, phenol from 0.59-2.05%
and protein from 0.4-1.4%. The total extractable
colour value in chilli accessions ranged from
109-347 ASTA units. Such kind of variations
in the biochemical constituents in chillies were
also reported by Gupta & Tambe (2003) and
Wall & Bosland (1993).

It is evident from Table 3 that the most
important quality trait of paprika like chillies
was colour value which had significant positive
correlation with isozyme profile, particularly
poly phenol oxidase and phenol and highly
significant positive correlation with metabolites
such as total free amino acids and protein.

Based on the dendrogram, the total extractable
colour value, percentage similarity in isozymes,
SDS PAGE and the level of biochemical
constituents were compared (Fig. 1). The chilli
accessions were grouped into six clusters based
on biochemical characterization.

The accessions viz., ICBD-17, 18, 16, 3, and
ICBD-22 falling under cluster-I contained
relatively high total carbohydrate, high phenol,
similar super oxide dismutase pattern and
highly similar SDS pattern. Colour value of
these accessions was > 250 ASTA units.
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Table 1. Genetic resources of paprika like chillies (indigenous) -,
/f O — -
Accession/ genotype Source - SRR @ S =3 °
— g v SYUT W o =Y g |2 2
ICBD-1 Noolvi Dabbi (ND), Dharwad District, North Karnataka -% & N o ;i oo & ‘g -
0 & TR ' N\a B B © S
ICBD-2 Annekeri Delux (AD), Dharwad District, North Karnataka ;:g E %8 § % p% o EEIQ o 5 g g g § S E
i ©
ICBD-3 Anthur Dabbi (Dabbi deluxe), Dharwad District, North Karnataka ) - Sl =e 28 SRV 8 8 —é: Hao o 2 _g
—_— == £
ICBD-4 (B/9-1) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka - " 5 ﬁ 0 % 22 B Q@ FT? = &
=5 ol ge : w ol ~ () = * o
ICBD-5 (B/9-3) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka B E8gi<D |8 s o - rE & 5> =
> o i ~ s [g A [ oS S
ICBD-6 (B/9-5) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka e 2 I o % < e [.E
c (D ~|®© S s 2 w wol|5 i ook
ICBD-7 (B/9-7) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka B E,J) 532 % ?39 fg 3 © 0| £ i 2 ;1; % i
] H ITe) [ 2 : H
, cosyal g > il B o M|
ICBD-8 (B/K-1) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka 5 - o8 i L S e o| B
; | > = & & n o |8 = o
ICBD-9 (B/K-4) Benthur Dabbi (Dabbi typical) (Khubihal village),Dharwad District, North B 5| = e |+ % o = = 28 2 5 D B §o
1 by o, — ol o) — = o N 2]
Karnataka % £ o & S S8] Q| w
— =
ICBD-10 (B/4-1) Benthur Dabbi (Dabbi typical), Dharwad District, North Karnataka o 2‘ » e E fEalE & 2
i o (=) o o o
[CBD-11 (B/K-11) Benthur Dabbi (Dabbi typical) (Khubihal village), Dharwad District North = E g | = 2 2 0° S| » Sexny| &
Karnataka ] P 17 Tt e o & & 58 o S = et o
el @ 0N 8 ., © 7T oo [
ICBD-12 (B/K-14) Benthur Dabbi (Dabbi typical) (Khubihal village),Dharwad District, North c v 2 S 2 o = i E 5 c %
a — = o o O = 15 —
Karnataka 2 8& o 3 Ty iy = 3 2 5 § 8 & § 28| B
=1 + (a5} i< i
ICBD-13 (B/K-16) Benthur Dabbi (Dabbi typical) (Khubihal village),Dharwad District, North o i © ® O % sl @ S5 =
Karnataka ?a’ 5 o ® - o e 5
D~ | © ®w ® * ot = <
B 2o = : : : o F|y B ok B =
ICBD-14 (B/9-11) Benthur Dabbi (Dabbi typical) (Khubihal village),Dharwad District, North B 2% s i « XlE 8] = S8388 dw| E
atake B o o <t | & = ] = L TN i
Karnataka k- i 8l S ~S SS9 U
ICBD-15 (B/7-5) Benthur Dabbi (Dabbi typical) {(Khubihal village),Dharwad District, North { 5 = 9 N o w o 2| E = & =
Karnataka 3 ‘E 5% | i o ool B & L x 3
. o oot ) el 5 2 2 3 o8 & T EEw % SO¥o8e3| 3
ICBD-16 (B/y-13) Benthur Dabbi (Dabbi typical) (Yeliwal village),Dharwad District, North f = — =+ NN 2l= & 51} S : g n — B NN £
Karnataka E < . e @ — 3 - ~ P9 9s T2 B
: g . . A 0 o A~ : 0 bl O o |t F
ICBD-17 (B/y-2) Benthur Dabbi (Dabbi typical) (Yeliwal village),Dharwad District, North s :a\g 7 e i N w|< 5:) ) = = o oo ?3 T o %
Karnataka T ET S g ¢ & TaEg ° Se3ZnoEBE o
: - o 0 (= ! T R )
ICBD-18 (B/y-4) Benthur Dabbi (Dabbi typical) (Yeliwal village),Dharwad District, North E = S i - = ;5-
Karnataka g = @ 2 9 A §° - s b =E
_ R s - 3 2 23(2E 8 282 Tak St
ICBD-19 (Arka Abhir)  Indian Institute of Horticultural Research, Bengaluru, Karnataka 5 pe 0 X @B 4 = ; % g & S 2 2 mnSeo2 g8 I A e
3= : o o~ Rlc @ SR RPescas gy
Kt-P1-19 Indian Agricultural Research Institute, Regional Station,Katrain, Himachal 3 o e o o o = |5 § . =2k %
s |5 o L .3 ¥ * i)
Pradesh g o 1% z Sl Sﬁ‘f"a v oﬁgfogooom 5 iR 55
= o ) : : > Ny w o o <t =
Kt-P1-19 variant-1 Indian Agricultural Research Institute, Regional Station,Katrain, Himacha = | . 2 z il I o | Jhsbc kiR & o § S R
Pradesh e R 4|5 5| & |FFFeeeTSsT|gE
= NS w® ;A
CC -1 g ile o -
Coorg, Karnataka [L_‘)§ 5 B N ol 2 S . fg%
CC-2 Coorg, Karnataka = - & Y < |8 8 2|k
s S8 ¢ TEEs 8|22
CC=3 Coorg, Karnataka — = s B =a EY
= > ~|e 9 s|Y g
CC-4 Coorg, Karnataka - T > = Y 5 G| &g
§ b 5 B 5 oslo o O ElE%
17 rd it = L 9= < %l &8
= 5 2] 7} a oy 2 o = £ < = 3|2 5]
5 © &8 & £2&|s %8 <xo0nd, & B<ER|EX
v o v U Uz S OE0nQNVYI®n 8 <5 E| Bx
ErRAEOEARRRIBE
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The second cluster had paprika like chillies
accessions (ICBD- 8, 15, 7, 12) possessing
relatively low colour value (140-173 ASTA
units). They were low in total carbohydrate,
starch and phenol contents. The III cluster
having accessions, ICBD-6, 13, 4 and ICBD-23
contained total extractable colour value of
above 200 ASTA units. These accessions
produced uniform carbohydrate content. The
accessions (ICBD-2,5,1, 14, 20, 25 & 26) falling
under cluster IV revealed high carbohydrate
content. The total extractable colour value in
the cluster was in the range of 184-200 ASTA
units. They possessed more similarity in
isozyme pattern of super oxide dismutase and

peroxidase.

The cluster V (ICBD-24) was distinct from other
accessions. The accessions in this cluster
expressed high total carbohydrate, high starch
and low colour value. However, the accessions
falling under Cluster VI (ICBD 11 and 19) had
very high total oxtractable colour value (above
340 ASTA units). They were more similar in
super oxide dismutase, peroxidase, polyphenol
oxidase, and other biochemical constituents.

Cluster VI accessions contained high colout,
relatively high total carbohydrate, starch,
protein and total free amino acids. From this,
it may be inferred that group distinction is
mainly on the basis of colour value, which is
supported by other biochemical constituents.
Based on the coefficient value, accessions ICBD-
11 and ICBD-19 belong to one group. High
ASTA colour value, more similarity in isozyme
pattern and SDS PAGE were observed in this
group. Collection ICBD-3 is from Coorg and
ICBD-19 and ICBD-11 are from Kubihal Village
of Dharwad in Karnataka, India. Loaiza et al.

(1989) also could establish genetic relationship

of chilli accessions with geographic origin based
Anu & Peter

(2003) associated the chilli germplasm with
geographical origin based on protein profiles. .

on isozyme analysis. However,

Based on biochemical characterization, the
genotypes/accessions of paprika like chillies
were grouped into six clusters. Cluster T and
IV contained high number of accessions. ICBD-
9 and ICBD-11 possessed high ASTA colour
with great similarities with isozyme pattern,

Gobinath et al.

which indicated that the accessions are from
the same group. ICBD-11 and ICBD-19
compositions can be mechanized to meet the
consumer’s high demand of natural food
colours of additives. This data may provide a
scientific basis for future selection and crop

improvement.
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