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A B S T R A C T 

Capsaicin and ascorbic acid contents of seven Indian peppers varieties/accessions from Capsicum annuum (CA 97, CCH, 
K1, KTPL19, Arka Abhir and Bayadagi Kaddi) and C. frutescens (CF1) species were determined using High Performance 
Liquid Chromatography (HPLC). Based on their pungency value, all the chilli accession/varieties (CA 97, CCH, K1, and 
CF 1) were classified as highly pungent peppers. The accession CF1 showed the highest concentration of capsaicin 
(445mg 100g -1 DW) with corresponding pungency value of 71,200 SHUs and Arka Abhir variety showed the lowest 
capsaicin concentration (29mg 100g -1 DW) with 4,672 SHUs of pungency value. Similarly, Bayadaggi kaddi variety 
showed the highest ascorbic acid content (189 mg/100 FW) and the accession CA 97 showed the lowest ascorbic acid 
contents (55.3 mg/100 FW). The variability in capsaicin and ascorbic acid content presented in the pepper germplasm 
can be exploited for breeding cultivars with improved nutritional qualities. Moreover, CF1and Bayadagi kaddi can be 
used as a potential source for capsaicin and vitamin C, respectively. 
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Capsicum peppers are the most consumed vegetables or 

spices that are known for their pungency, pigment, and 

nutrition content. The pungency of peppers is attributed 

to the presence of a group of compounds called 

capsaicinoids. Perucka and Materska (2001) described 

these compounds as vanillylamides of branched fatty 

acids, with 9-11 carbons, of which capsaicin and 

dihydrocapsaicin are the predominant compounds that 

are responsible for the spiciness of pepper. These 

bioactive chemicals are used in the food industry, and 

production of defensive sprays. Moreover, capsaicin has 

shown great potential as chemo preventive agent against 

cancer diseases (Oyagbemi et al. 2010). Genetic 

variations in capsaicin contents or pepper hotness have 

been reported by several studies.  Deng et al. (2009) and 

Sanathombi and Sharma (2008) reported that genotypes 

from the Capsicum annuum species have shown lesser 

amount of capsaicin than those reported for other 

capsicum species. In addition, peppers are known for 

their rich ascorbic acid content and this ascorbic acid is 

one of the powerful antioxidant agents that are having a 

number of health promoting functions (Bosland and 

Votava 2000; Davey et al. 2000; Libby and Aikawa 2002; 

Szeto et al. 2002; Vanderslice et al. 1990). So far 

different methods have been used for the quantification 

of these bioactive compounds.  Scoville test method has 

been used for determining pungency and advanced 

instrumental technologies for the determination of 

capsaicin content. Likewise, the 2, 4-

dinitrophenylhidrazine (DNPH) and High Performance 

Liquid Chromatography (HPLC) methods have been 

used for determination of ascorbic acid content in 

different fruits and vegetables. 

Nowadays vegetables with high nutritional content and 

quality are of consumer's interest. Hence, understanding 

the variations of these bioactive compounds across 

peppers germplasms has great importance in developing 

better quality pepper varieties through crop 

improvement program. Therefore, the present study was 

undertaken to determine the capsaicin (pungency) and 

ascorbic acid content of seven chillies and paprika 

accession/ varieties using High Performance Liquid 

Chromatography (HPLC). 
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MATERIALS AND METHODS 

The experiment was carried out at Horticultural College 

and Research Institute, Tamil Nadu Agricultural 

University, Coimbatore, India. Seven planting materials 

(chillies and paprika) were used for the study. Standard 

horticultural practices recommended for chillies and 

paprika cultivations were uniformly applied to all 

genotypes. 

Standards and Chemical Reagents: Pure Capsaicin and 

Ascorbic acid chemicals obtained from the micro 

analytical laboratory, Tamil Nadu Agricultural 

University, India, were used as reference standards. 

HPLC grade chemicals were used for the mobile phase 

and all the other reagents used in the analysis were 

analytical grade. 

Capsaicin analysis: Capsaicin extractions were 

performed using the technique described by Estrada et 

al. (2001) with some modifications. First fully ripe fruits 

samples were allowed to dry at 60°C for 30 hours and 

crushed into powder before the extraction. Next, one 

gram of these pepper powders mixed with 5mL of HPLC 

grade acetonitrile was heated in a water bath at 80 °C for 

five hours and stirring was done at 30 minute intervals. 

Finally, the supernatants were rotated at 6000 rpm for 

20 minutes and passed through 0.45 µm acrodiscs 

before they were injected into the HPLC column. The 

extracts were analysed using Agilent 1200 series HPLC 

equipped with auto sampler and Diode Array Detector 

(DAD) detector that was set at 280nm. Extracts of 20µl 

were injected into Zorbax eclipse C-18 (150mm X 4.6 

I.D) column that was set at a temperature of 30ºC. An 

isocratic mobile phase was used for the separation of 

capsaicin at a flow rate of 1ml/minute. A mixture of 

acetonitrile, water, acetic acid at a ratio of 100: 100: 1 

was used as mobile phase and pure solution of 

capsaicins were used as reference standard. 

Scoville Heat Unit Conversions: Capsaicin contents 

were converted to Scoville Heat Units by multiplying the 

pepper capsaicin content (grams of capsaicin per grams 

of pepper dry weight) by the coefficient of the heat value 

for capsaicin (1.6 × 107). 

Ascorbic acid analysis: Ascorbic acid of fully ripe fruit 

was extracted using the method described by Zhang and 

Hamauzu (2003). Two grams of fresh pepper fruits 

pulps sliced into small pieces were homogenized with 15 

ml of 5% Meta phosphoric acid for 15 minutes. The 

mixture was filtered through Whatman No. 4 filter paper 

with two successive extractions of the remaining 

residues. The filtrates were pooled and centrifuged at 

4,000g for 10 min. Finally the volume of supernatant 

was made up to 50 ml and filtered through 0.45µm. 

HPLC analysis was done according to the method 

reported by Hedau et al. (2008) with some 

modifications. The analysis was done on Agilent 1200 

series HPLC equipped with Diode Array Detector (DAD) 

detector, auto sampler, and Zorbax Eclipse C-18 (150mm 

X 4.6 I.D) with the temperature set at 30OC. Twenty 

micro litres of the extract from each sample was injected 

into the column using an automatic injector and an 

isocratic mobile phase at flow rate of 1.0 ml/min was 

used for the separation of ascorbic acid. Acetonitrile and 

Methanol mixture at a ratio of 50:50 were used as eluent 

and the standard solutions of ascorbic acid (0.1–1.0 

mg/mL) were used to make calibration curves at 254nm. 

RESULT AND DISCUSSION 

In the study, the capsaicin and ascorbic acid contents of 

seven peppers genotypes were determined using high 

performance liquid chromatography. Based on the 

chromatograms generated from the standard solutions 

and pepper samples peaks for capsaicin (Fig 1) and 

ascorbic acid (Fig 3) were eluted at 5.34 minute and 3 

min after injection, respectively. 

  
Figure 1. HPLC chromatograms of capsaicin standard (A) and CF1 accession (B). Cap = capsaicin peaks 
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Figure 2. HPLC chromatograms of ascorbic acid standard (A) and Bayadagi Kaddi variety (B). 
 

Capsaicin contents, Scoville Heat Units (SHUs) and 

ascorbic acid concentrations obtained from dried fruits 

samples are shown in Table 1. The accession CF1 

showed the highest capsaicin content (445mg/100g 

DW) with equivalent pungency of 71,200 SHUs and the 

accession CA97 showed moderate capsaicin content 

(297mg/100g DW) and 47,600 SHUs pungency levels. 

On the contrary, the lowest capsaicin content 

(29mg/100g DW) and pungency levels (4,672 SHUs) 

were obtained from Arka Abhir variety. Similar to other 

reports the accession from Capsicum frutescens species 

showed the highest capsaicin content and was found to 

be hotter than all the Capsicum annuum 

accession/varieties described in this study (Antonious 

and Jarret 2006;  Gnayfeed et al. 2001; Juliana et al. 

1997; Mathur et al. 2000). In addition CF 1 showed 

higher capsaicin content than those reported for 

Tabasco variety (378.5mg/100g DW) which belongs to 

the C. frutescens species but it showed lower capsaicin 

content than the Orange Habanero variety 

(663.9mg/100g DW) from C. chinense species (Garceas-

Claver et al. 2006). According to Weiss (2002) all the 

chilli accessions/varieties were classified as highly 

pungent. Though, KTPL19, Bayadagi Kaddi and Arka 

abhir were released as paprika peppers with high colour 

value (Prasath et al. 2007) they showed relatively higher 

capsaicin content and according to Korel et al. (2002) 

they should be grouped as chilli peppers. Hence, further 

breeding program should be taken up in order to lower 

the capsaicin content of these high colour paprika 

varieties. In the presented data ascorbic acid 

concentrations ranged from 55.3 to 189 mg/100g FW 

with an average vitamin C content of 113.2 mg/100 g 

FW (Table 1). 

Table 1. Capsaicin content, pungency level and ascorbic acid content of four chilli (CA97, CCH CF1 K1) and three 

paprika (KTPL19, Arka Abhir, Bayadagi Kaddi) cultivars. 

Pepper varieties/ 

accession 
Capsaicin  mean values SHU 

Ascorbic acid 

(mg/100g) 

CA97 2.975  ±   0.177b 47,600 55.3   ±   7.3c 

CCH 1.705  ±   0.135 27,280 172.9 ±   4.8 

CF 1a 4.45    ±   0.21 71,200 61.8   ±   9.29 

K1 2.275  ±   0.11 36,400 117.6 ±   2.6 

KT PL19 1.155  ±   0.24 18,480 119.5 ±   4.24 

Arka Abhir 0.292  ±   0.006 4,672 76.0   ±   7.07 

Bayadagi Kaddi 0.608  ±   0.12 9,728 189.4 ±   10.32 
a belongs to Capsicum frutescens  species and the rest are from Capsicum annuum  
b mg/g  ±  SD,  cmg/100g   ±  SD, n=2 

The Bayadagi kaddi variety showed the highest ascorbic 

acid content and the lowest ascorbic acid content was 

obtained from CA 97 accession. The ascorbic acid 

content obtained from the Bayadagi kaddi variety was 

higher than the vitamin C content found from Guindilla 

pepper variety (168.5 mg/100 g FW). However, this 

value is lower than those reported for Red Lamuyo (293 

mg/100 g FW) and Red California (348 mg/100 g FW) 

varieties (Guil-Guerrero et al., 2006; Rodriguez-

Burruezo et al. 2009). It is also necessary to underline 
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the high ascorbic acid content of CCH (172.9 

mg/100gmFW), K1 (117.6 mg/100gmFW), and KTPL 19 

(119.5 mg/100gmFW) accessions/varieties which can 

be used as potential sources for vitamin C. Therefore, an 

average adult person could meet the daily 

Recommended Nutrient Intakes (RNI) of 45 mg/day, 

FAO/WHO (2001) by consuming 40g of these pepper 

fruits. 

CONCLUSION 

The variability presented in the pepper germplasm for 

capsaicin and ascorbic acid content can be exploited for 

breeding of cultivars with improved nutritional qualities.  

All the chilli types can be used as a potential source of 

capsaicin, especially the CF1 accession.   Likewise, 

Bayadagi Kaddi can be used as a source of vitamin C for 

enhancing the nutritive value of human diets. 

ACKNOWLEDGMENT 

This work was supported in part by Cadbury and NAIP 

schemes, Tamil Nadu Agricultural University (TNAU), 

India. 

REFERENCES 

Antonious, G.F., and R.T. Jarret. 2006. Screening 

Capsicum accessions for capsaicinoids content. J. 

Environ. Sci. Health B 41 (5):717-729. 

Bosland,  P.W., and E.J. Votava . 2000. Peppers: vegetable 

and spice capsicum. CABI Publishing, New York. 

Davey, M.W., M. Van Montagu, D. Inze, M.Sanmartin, 

A.Kanellis, N.Smirnoff,  I.F. Benzie, J.J. Strain, D. 

Favel  and J. Fletcher. 2000. Plant L-ascorbic acid: 

chemistry, function, metabolism, bioavailability 

and effects of processing. J. Sci. Food Agric. 

89:825–860. 

Deng, M., J. Wen,   H. Zhu and X. Zou. 2009.  The hottest 

pepper variety in China. Genet Resour. Crop. 

Evol.56: 605–608. 

Estrada, B., M.A. Bernal, F. Pomar and F. Merino.  2001. 

Identification and quantification of some 

capsaicinoids in padrón pepper (Capsicum 

annuum L. var. annuum) fruits. Acta Aliment. 

Hung. 30 (4):373–380. 

FAO/WHO. 2001.  Human Vitamin and Mineral 

Requirements. Report of a Joint FAO/WHO Expert 

Consultation; Bangkok, Thailand: Food and 

Agriculture Organization/World Health 

Organization. 

Garceäs-Claver, A., M.S. Arnedo-Andreäs, J. Abadiäa, R. 

Gil-Ortega and A. Aälvarez-Fernaändez .2006. 

Determination of Capsaicin and Dihydrocapsaicin 

in Capsicum Fruits by Liquid Chromatography-

Electrospray/Time-of-Flight mass Spectrometry. J. 

Agric. Food Chem. 54: 9303-931. 

Gnayfeed, M.H., H.G. Daood, P.A Biacs and  C.F. Alcara.  

2001. Content of bioactive compounds in pungent 

spice red pepper (paprika) as affected by ripening 

and genotype. J. Sci. Food Agric. 81 (15): 1580-

1585. 

Guil-Guerrero, J.L., C. Martınez-Guirado, M.M. Rebolloso-

Fuentes and A. Carrique-Perez. 2006. Nutrient 

composition and antioxidant activity of 10 pepper 

(Capsicum annuun) varieties. Eur. Food Res. 

Technol. 224:1–9. 

Hedau, N.K.,  S.Saha, G.Singh, A.Gahlain, V. Mahajan  and 

H.S. Gupta. 2008. Analysis of genetic variability for 

nutritional quality traits in hot pepper (Capsicum 

annuum L.). J. Plant Genet. Resour. 21(2); 85-89. 

Korel,  F., N.Bagdatlioglu, M.Balaban, and Y. Hisil .2002. 

Ground Red Peppers: Capsaicinoids Content, 

Scoville Scores, and Discrimination by an 

Electronic Nose. J.  Agric. Food Chem. 50: 3257-

3261. 

Libby,  P., and  M.Aikawa. 2002. Vitamin C, collagen, and 

cracks in the plaque. Circulation 105: 1396–1398. 

Oyagbemi,  A.A., A.B. Saba and O.I .Azeez. 2010. 

Capsaicin: A novel chemo preventive molecule and 

its underlying molecular mechanisms of action. 

Indian J. Cancer. 47:53-58. 

Perucka, I. and  M.G. Materska. 2001. Phenylalanine 

ammonialyase and antioxidant activities of 

lipophilic fraction of fresh pepper fruits Capsicum 

annuum L. Innov. Food Sci . Emerg. Technol. 

2:189–192. 

Prasath. D., V. Ponnuswami and V. Muralidharan . 2007. 

Evaluation of chilli (Capsicum spp.) germplasm for 

extractable colour and pungency. Indian J Genet. 

67(1):97-98. 

Mathur, R., R.S. Dangi, S.C. Dass and  R.C. Malhotra. 2000. 

The hottest chilli variety in India. Curr. Sci. 79 (3): 

287-288. 

Juliana.  D., S.  Oen,  L.H. Azizahwati and F.G.Winarno. 

1997. Capsaicin content of various varieties of 

Indonesian chillies, Asia Pacific J. Clin. Nutr. 6 

(2):99-101. 

Rodriguez-Burruezo, A.,  Prohens, J.,  M.D. Raigon and 

F.Nuez. 2009. Variation for bioactive compounds 



J. Plant Breed. Genet. 01 (02) 2013. 85-89 

89 

in Ajı´ (Capsicum baccatum L.) and rocoto (C. 

pubescens R. & P.) and implications for breeding. 

Euphytica 170:169–181. 

Sanatombi, K. and  G.J.Sharma 2008. Capsaicin Content 

and Pungency of Different Capsicum spp. 

Cultivars. Not. Bot. Hort. Agrobot. Cluj. 36(2):89-

90. 

Szeto, Y.T., B.Tomlinson and I.F. Benzie. 2002. Total 

antioxidant and ascorbic acid content of fresh 

fruits and vegetables: implications for dietary 

planning and food preservation. Br. J. Nutr. 87:55–

59. 

Vanderslice,  J.T., D.J. Higgs, J.M. Hayes and G. Block 

.1990. Ascorbic acid and dehydroascorbic acid 

content of food-as-eaten. J  Food Compost Anal. 

3:105–118. 

Weiss, E.A. 2002. Capsicum and chill, In: Weiss EA, Spice 

Crops: CABI Publishing International, New York, 

USA. 

Zhang, D. and Y. Hamauzu .2003. Phenolic compounds, 

ascorbic acid, carotenoids and antioxidant 

properties of green, red and yellow bell peppers. J. 

Food Agric. Environ. 1 (2):22-27. 

  

 


