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Abstract

I’ive popularly c onsu m ed  Chilli  varieties {C a p s ic u m  unnitum L.)  were investigated I'or their 
ascorbic  acid,  total carotenoids and P-carotene contents.  S a m p les  were co llected  Irom the 
local w h o le sa le  markets where Chil l ies  produced in dilTerent areas o l ’ Bangladesh were  
marketed during early (O clo b er-N o v em b er )  and late (February-M arch) winter. A sco rb ic  acid  
was estim ated by  spectrophotom etric  method, total carotenoids w as  determinted by  solvent  
e.xtraction fo l lo w ed  by .spectrophotometric method, while  P-carotene w as  estimated by H PI,( '  
system . A sco rb ic  acid ranged from .S0±8 to l lS+.'im g^; in lender green and 5 6 ±11  
t o l 8 2 ± l  12mg'?' in matured red chill ies .  C'art)tenoids ranged betw een  269±37|. ig9; and  
l().S4±6lf.ig'/f in green chill is ,  and 23.S()±225;.ig% and 8 2 9 9 1 1 2 6 l|.ig% in red chill ies .  H ighest  
content ol' carotenoids w a s  I'ound in red B ulu juri  ( 8 2 9 9 + 1 2 6 1 | . ig ^ r ) and B uro ia  
(,S420±294|.ig'^f) varieties.  P-carotene ranged I'rom 2.S5±27 to 411 ±7()f,tg '!r in the green and 

692 ±2 3 ()  to 1784±109|.ig'^r. in the red varieties. In general consistently  higher amount ol' P- 
carotene w as  I'ound in all matured red than in tender green Chilli  varieties. Percent ol' P- 
carotene in total carotenoids w as  I'ound to be in a range o f  20  to 9 \ ' ’/f  in difl’erent Chilli  
varieties.

Introduction

Chilli (Capsicum annuum L.) is widely consumed as vegetable in Bangladesh. It is 
very popular specially among the women. Nutrition surveys since 1981 have 
consistently indentil'ied Chilli to be a frequently consumed vegetable eaten raw many 
times in a week with rice. Chilli is a rich source of multiple micronutrients including 
microminerals and ascorbic acid ' ’ It, therefore, holds considerable promise to 
improve diet quality and nutrition of our people. In view of this and in line with our 
attempt to update the National Food Composition database, we investigated five local 
varieties of Chillies for their total carotenoids, P-carotene and ascorbic acid contents 
in 199y-200(). The present study reports the findings of the study.
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M aterials and M ethods

Five popularly consumed Chilli varieties {Capsicum annuum L.) were selected for 
the study. These were collected from the local wholesale markets where Chillies 
produced in different areas of Bangladesh were marketed. The sample collection 
time ranged between early (October-November) and late (February-March) winter.

Ascorbic acid was estimated by spectrophotometer using modified AOAC official 
method (1998). Briefly, norit treated Chilli extract (in metaphosphoric acid) was 
treated with 2,4-dintrophylhydrazine solution (2% in 9N sulphuric acid), which was 
heated at 37"C for 3hr. It was then treated with sulphuric acid (85%) in ice-bath and 
finally read in a spectrophotometer (UV-1201, UV-VIS, Shimadzu, Kyoto, Japan) at 
?20nm.

Total carotenoids was estimated by solvent extraction followed by 
spectrophotometric method (UV-1201, UV-VIS, Shimadzu, Kyoto, Japan) as 
decribed by Rahman et al.^ Carotenoids in the GLV was isolated from its n-hexane 
extract by passing it through a glass column (2.5x40cm) with a sintered glass disk 
holding a 15cm bed of an adsorbent of alumina and sodium sulphate. Eluted yellow 
band containing carotenoids was diluted and read in the spectrophotometer at 450nm.

P-carotene was estimated by HPLC (LC-IOAD, SHIMADZU, Kyoto, Japan) as 
described by Muller.*^ Corotenoid eluent concentrated under nitrogen stream was 
reconstituted with HPLC grade mthanol, and 5()|jl of it was injected into the 
chromatography on a Cis shim-pack CLC-ODS (M) column of diameter 4.6mm 
(Shimadzu, LC Column, 4.6x250mm, Japan) with methanoftetrahydrofuran (95:5) 
mobile phase flowing at 1.5ml/min. (3-carotene was detected spectrophotometricaily 
at 450nm.

Samples were analyzed in triplicate and efforts were made to study the variation in 
ascorbic acid, total carotenoids and (i-carotene contents due to seasonality, maturity 
and species variation.

Results and Discussion

Chilli varieties and their stage of maturity have influence on their chemical 
composition. Ascorbic acid ranged from 50±8 to 115±5mg% in tender green and 
56±l I to -l82± l I2mg% in matured red chillis (table I ). These amounts are somewhat 
consistent with those reported by others" \  Highest content of carotenoids was found 
in red Balujuri (8299±126l]Ug%) and Baroia (5420±294jug'7f) varieties (table 2). j3- 
carotene ranged from 255±27 to 411 ±70|ag % in the green and 692±230 to 
1784±l09}ig% in the red varieties (table 3). In general consistently higher amount of 
(3-carotene was found in all of the red matured varieties than that in the tender greens. 
It would be because of fruit maturity, ripening, surface area, drying up etc and these 
results consistent with those reported by others^
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Table 1 
Chilli variety

Ascorbic acid mg%
Early winter Late winter P value

Haitta
Green 57.0+13.1 91.70+7.94 “P>().05
Red 56.3±10.8 104.93±9.18 '’P<0.03

•lin^Sa
Green 50.1±8.2 67.38±12.86 ‘“P<0.03
Red 66.5122.4 96.58+9.32 '’P>().05

Baroia
Green 76.1+4.2 101.52±11.35 ‘̂P<0.03
Red 128.7±4.2 126.56±1.33 '’P>0.05

Balujuri
Green 66.7±0.283 107.27±2.16 ' “P<0.01
Red 108±18.50 123.07±0.47 '̂'’P<().03

Kamranga
Green 99.32±3.22 114.55+5.28 ' “P<0.01
Red 145.51 ±80.02 182.33±111.70 "'’P<().05

a: variation in varieties,  b: seasonal variation. E: early winter variety. L: 
G; green variety. R: red variety.
E very sam ple  w as  analyzed in triplicate. V a lues  were expressed  in mean  
D escrip tives,  crosstabes,  independent-sam ples  t test

late winter variety, 

and SD. Statistics:

Carotcnoids ranged between 269±37 and 1054±61|ig% in green chillis, and 
2350±225 and 8299±1261^g% in red chillies (tables 2). It was also higher in the late 
than in the early Chilli varieties. Similar variation in [3-carotene quantity in dilTerent 
varieties and stages ol' maturity was also reported.'' Percent ol P-carotene in total 
carotcnoids was found to be in a range ol' 20 to 91% in dilTerent Chilli varieties. 
Variation in the content ol' p-carotene in total carotcnoids therel'ore vary widely 
(table 4). It was observed that percent of P-carotene in total carotcnoids was found to 
be much higher in tender green varieties than that in the matured red varieties. It 
may be because of the fact that red chilli contains highest amount of carotenoid in the 
form of cryptoxanthin, therefore red chilli contains very low quantity of P-carotene 
content."’ "
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Table 2. Carotenoids in different Chilli varieties

Total carotenoids in ng%
Chilli variety Early winter Late winter P value

Haitta
Green 4 1 4 .7 ±  62 .9 5 0 9 .8 1 5 .0 'P<0.01

Red 2 8 4 0 .5 ± 2 5 7 .9 3 4 7 4 .8 1 1 8 9 .0 ''P<0.04

Jinsga
Green 4 1 5 .5 ± 2 7 .5 5 5 0 .4 1 1 1 7 .7 ' ■'?<().() 1

Red 2 5 9 6 .3 + 1 3 0 1 .9 3 2 8 6 .8 1 4 7 5 .2 “ "P<0.01

Baroia
Green 4 5 6 .9 ± 3 2 .7 6 4 1 .8 1 1 7 2 .7 “P<0.01
Red 5 4 1 9 .5 ± 2 9 3 .5 5 0 2 3 .0 1 1 0 9 8 .2 "P>0.05

Balujuri
Green 2 6 8 .9 ± 3 6 .6 4 5 2 .8 1 3 4 .5 'P<0.01

Red 6 3 5 5 .0 ± 6 7 2 .6 8 2 9 9 .2 1 1 2 6 0 .5 ‘''’P<0.01

Kamranga
Green 8 0 3 .6 ± 4 5 .9 1 0 5 3 .6 ± 6 0 .6 6 “P<0.01

Red 2 3 5 0 .4 ± 2 2 5 .1 3 2 6 9 .7 1 3 1 8 .8 6 "P>().()5

a: variation in varieties,  b: seasonal variation. L: late winter variety, G; green variety.
Every sam ple  was analyzed in triplicate. Values were expressed in mean and SD . Statistics:
descr iptives,  crosstabes,  independent-sam ples t test

Table 3. P- Carotene content in different Chilli varieties

Chilli variety P-carotene pg% P value*
Haitta

Green 3 4 8 .0 1 1 3 7 .2 P >0.05
Red 6 9 2 .0 1 2 2 9 .5

Jingga
Green 2 5 5 .1 1 2 7 .1 P <0.03
Red 1 2 5 0 .6 1 5 2 2 .0

Baroia
Green 2 8 2 .2 1 3 8 .0 P<0.01
Red 1 0 6 8 .0 1 1 0 0 .7

Balujuri
Green 4 1 1 .1 1 7 0 .1 P>0.05
Red 1 7 8 3 .7 1 1 0 8 .5

Kamranga
Green 3 8 3 .3 1 1 6 ,4 P<0.01
Red 8 9 0 .1 1 1 5 8 .5

*Signii'icance: P<().()5
Every sam ple  w a s  analyzed in triplicate. V a lues  were expressed  in mean and SD.  
Statistics: descr iptives,  crosstabes,  independent-sam ples t test
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Table 4. Percent o f P-carotene in total carotenoids in Chillis

Chilli variety
P-carotene 

in )xg%
Total carotenoids % of 

P-carotene*
Haitta

Green .M8.()± 1,17.2 509.815.0 68.26
Red 692.0±229.5 3474.81189.0 19,91

.lingga
(ireen 255.1127.1 550.411 17.7 46.34
Red 1250.6±522.0 3286.81475.2 38.05

B aro ia
G reen 282.2±38.0 641.81172.7 43.98

Red 1068.01100.7 5023.011098.2 21.26

Balujuri
Green 41 1.1170.1 452.8134.5 90.78
Red 1783.651108.5 8299.211260.5 21.49

Kamranga
Green 383.3116.4 1053.6160.66 36.37
Red 890.11158.5 3269.71318.86 27.22

V alues were expressed  

*Percent o f  p-carotene

in mean and SD.

was calculated on basis o f  total carotenoids as 1 ()()%.

Conclusions
This study identified Chilli to be an excellent source of ascorbic acid and 
carotenoids. The habitual Bangladeshi diet is grossly low in ascorbic acid and 
vitamin A, and micronutrient malnutrition is widely prevalent. Like green-yellow 
vegetables. Chillies can also constitute an important source of these limiting 
micronutrients. Unlike vegetables, Chillies are consumed raw and .so its vitamin C 
retention is higher. Chillies, therefore, can play an important role in improving 
vitamin C and vitamin A content of Bangladeshi diet, and can help improve the 
nutritional status of the people. The findings derived from present study can also be 
used in updating the existing ‘Food Composition Table’ of Bangladesh.
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