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The present investigation was conducted to study the two genotypes i.e. open pollinated Hisar Arun
Selection 7 (SEL-7/HAS-7) and hybrid ARTH-3 at CCSHAU, Hisar (Haryana). Both genotypes were
studied for physical characteristics including fruit firmness, juice and pulp content.Total Soluble
Solids per cent was found to be higher in ARTH-3, whereas non-significant difference was observed in
acidity between the two genotypes. No significant difference in fruit firmness was observed. Higher
pulp content and lower juice content were observed in ARTH-3 genotype as compared to SEL-7.
Tomato contained 94.45 and 92.24 per cent moisture, 14.73 and 15.62 g protein, 1.61 and 1.56 g fat, 7.34
and 7.21 g ash, 7.58 and 8.69 fibre g per 100 g of fruit in SEL-7 and ARTH-3 genotypes, respectively.
Total sugar and non-reducing sugar was found to be significantly (P<0.05) higher in ARTH-3 than in
SEL-7. The amount of ascorbic acid, lycopene and p-carotene was 31.33 and 27.82, 3.12 and 4.03 and
5.90 and 6.78 mg per 100 g in raw tomatoes, respectively. Ascorbic acid content was significantly
higher in SEL-7 than in ARTH-3, whereas lycopene carotene content was significantly higher in ARTH-
3 than in SEL-7. No significant difference was observed between the two genotypes in B-carotene
content.
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INTRODUCTION

Tomato (Lycopersicon esculenfum Mill.) as vegetable
and fruit occupy an important place in healthy daily diet.
Tomato is grown extensively throughout India for fresh
consumption and commercial processing (Maini and
Kaur, 2000; Prakash, 2000). Carotenoids and ascorbic
acid are antioxidants present in tomatoes (Giovanelli et
al., 2001). Tomatoes are highly perishable and large
quantities of tomato fruits go as a waste due to poor
storage faciliies (Roy and Pal, 2000) It has been
estimated that out of 74.41 lacs tones of annual tomato
production in the country, 25-30 per cent of tomato fruits
get spoiled in India due to glut in the market and improper
handling and storage conditions (Mangal and Siddiqui,
2000). The present investigation was carried out to study
the physical characteristics and nutritional composition of
newely evolved tomato hybrids.
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MATERIALS AND METHODS

Physical characterstics

Fruit pressure in the randomly selected fresh tomatoes
was determined by piercing the probe (hollow pointed
end) of the gauze through the lid. Total soluble solids and
titrable acidity were measured by using methods
developed by Rangana, 1986 and Amerine et al. (1967),
respectively.

Nutritional analysis of tomatoes

The tomatoes of both genotypes were blended in electric
blender and slurry was dried on plastic sheets in an hot
air oven, at 60+5°C. It was powdered and analyzed for
nutritional composition. Moisture, total solids, crude
protein, crude fat, crude fibre and ash content in
tomatoes were determined using standard methods of
A.O.A.C (1995).Total soluble sugars and reducing sugar
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were estimated by standard method of analysis given by
Yemm and Willis (1954) and Somogyi (1945)
respectively. B-carotene in the sample was separated by
column chromatography and estimated calorimetrically
according to the standard method of (A.O.A.C., 1995)
analysis. The content of lycopene was estimated using
the procedure outlined by Adsule and AmbaDan (1979)
Ascorbic acid in the sample was estimated by titration
method of (A.O.A.C., 1995).Calcium and iron were
estimated by (Lindsey and Norwell, 1969), whereas
Phosphorus was determined colorimetrically by the
standard method of analysis given by Chen et al. (1956).
After collecting relevant data appropriate statistical tool
used for data analysis.

RESULTS AND DISCUSSIONS

Physical characterstics

Two genotypes, i.e. open pollinated Hisar Arun Selection
7 (SEL-7) and hybrid ARTH-3 were analyzed for their
physical characteristics including fruit firmness, juice and
pulp content. The results obtained are presented in Table
4.1

Fruit firmness

Fruit firmness was found to be 0.62 and 0.67 kg/cm? in
SEL-7 and ARTH-3 respectively . In earlier study,
Gowda et al. (1994) observed that the average firmness
in eight different varieties of tomatoes ranged from 4.0 to
8.4 Ibs/sq. inch, minimum fruit firmness was reported in
Pusa Ruby and maximum was in Lerica.

Juice and pulp content

Juice content of tomato genotypes SEL-7 and ARTH-3
was 30.86 and 22.11 ml/100g, whereas their pulp content
was 68.47 and 76.41 g per 100g, respectively. Data
indicates that pulp content was significantly (p<0.05)
higher whereas juice content was significantly lower in
ARTH-3 than SEL-7.The observed difference may be
attributed to the variations in both the genotypes studied.
Similarly, wide range of juice content i.e. of 53.6 and 83.3
per cent and 45.0 to 83.3 per cent in tomatoes was
reported earlier by Aggarwal et al. (1995) and Kumar and
Singh (1996), respectively.

A slightly lower values for pulp content than those
observed in our study, i.e. 24.7 to 48.0 and 23 to 50 per
cent have been reported by Gowda (1994) and Madaiah
et al. (1986).The observed difference may be due to
genetic difference in tomato cultivar studied.

Total soluble solids and titrable acidity

Data on total soluble solids and titrable acidity is
depicted in Table 4.2

The total soluble solids (TSS) were recorded as 5.1 and
5.5 °Brix in the analyzed two tomato genotypes .The
ARTH-3 had significantly (p<0.05) higher amount of TSS
than SEL-7. The difference with respect to TSS of fruit
might be due to varietal difference (Thakur et al. 1995).
The amount of total soluble solids in present study are
equivalent to that obtained by Radhakrishnaih et al.
(1987), Nainwal et al. (1992) and Ereifej et al. (1997),
who reported 4.2 to 6.00; 4.38 to 5.95 and 5-6 °Brix of
TSS in different varieties of tomatoes. The acidity
expressed as per cent anhydrous citric acid in fruit was
0.54 and 0.50 in SEL-7 and ARTH-3, respectively. Ereifej
et al. (1997) also reported 0.1 to 0.5 per cent titrable
acidity in tomatoes.

Nutritional evaluation of tomatoes

Tomatoe genotypes SEL-7 and ARTH-3 were analyzed
for their proximate composition, total soluble solids, sugar
contents, ascorbic acid, pigments and mineral profile.
The results obtained are presented as under:

Proximate composition

Data on proximate composition is presented in Table 4.3

Moisture

Moisture content of SEL-7 and ARTH-3 was 94.45 and
92.27 per cent, respectively. Significantly (p<0.05) higher
amount of moisture content was found in SEL-7 than in
ARTH-3.The moisture content of these tomato genotypes
was close to the values reported by Gowda et al. (1994)
and Loiudice et al. (1995). Similarly, Thakur and Kaushal
(1995) also observed 94.00 to 95.05 per cent moisture in
tomatoes.

Crude protein

The protein content was 14.73 g per 100g in SEL-7 and
15.62 g per 100g in ARTH-3, on dry matter basis. The
protein content did not differ significantly between the
genotypes. Shibli et al. (1995) reported 1.0-2.0 per cent
protein in tomatoes on 90 per cent moisture basis. Willis
(1984) also reported 0.8 per cent protein in different
varieties of tomato on fresh matter basis. They also
observed non-significant differences in protein content in



Table 4.1. Physical characteristics of tomatoes

Gupta et al.

Physical characters Genotypes ‘t’ value
SEL-7 ARTH-3
Fruit firmness (kg/cm?) 0.62+0.03 0.6710.05 NS
Juice content (ml/100 g) 30.86+1.52 22.11£1.48 7.14**
Pulp content (gm/100g) 68.47+1.53 76.41+£3.02 3.99*
Table 4.2 : Acidity and total soluble solids of tomatoes
Parameters Genotypes ‘t’ value
SEL-7 ARTH-3
Acidity (%) 0.54+0.02 0.50+0.03 NS
Total soluble solids (°Brix) 5.1+0.2 5.5+0.3 3.54*
Table 4.3 : Proximate composition of tomatoes (g/ 100 g dry weight)
Proximate composition Genotypes ‘t’ value
SEL-7 ARTH-3
Moisture 94.45+1.63 92.24+1.52 3.54*
Protein 14.73+1.52 15.62+1.61 NS
Fat 1.61+0.69 1.56+0.38 NS
Ash 7.34+0.58 7.21+1.13 NS
Fibre 7.58+1.21 8.69+1.23 NS
Carbohydrates 69.48+0.32 66.27+0.92 5.69**
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four tomato varieties studied.
Crude fat

The crude fat content of both the genotypes of tomato
was almost similar i.e. 1.61 and 1.56 per cent in SEL-7
and ARTH-3, on dry matter basis, respectively. The data
of the present is in accordance to the results of study of
Anita (1998), who reported that crude fat content in
different tomato genotypes varied from 1.54 to 1.89 per
cent in dry matter basis.

Ash content

The ash content in SEL-7 and ARTH-3 was determined
as 7.34 and 7.21 per cent, respectively, on dry matter
basis. The values corresponded to 0.48 and 0.53 per
cent when calculated on fresh matter basis. Non
significant difference was observed in ash content of both
the genotypesResults obtained are in close conformity to
those obtained by Ereifej et al. (1997) who reported 0.5 to
0.7 per cent ash in tomatoes on fresh weight basis.

Crude fibre

The crude fibre content in SEL-7 and ARTH-3 was
determined 7.58 and 8.69 per cent, on dry matter basis,

respectively, which corresponded to 0.49 and 0.62 per
cent, in fresh matter basis. Abdel Rahman (1982) also in
the earlier study reported the similar amount of fibre
content (0.56%) in tomatoes on fresh matter basis. Shibli
et al. (1995) found 0.5 to 0.7% of fibre on four varieties of
tomatoes. Carbohydrates content of SEL-7 and ARTH-3
was 69.48 and 66.27 g per 100 g, respectively on dry
matter basis. Carbohydrate content of SEL-7 was
significantly higher than carbohydrate content of ARTH-3.

Sugar content

Data on total sugar, reducing sugar and non-reducing
sugars are presented in Table 4.4 The total sugar content
was found to be 25.31 and 27.45 per cent in SEL-7 and
ARTH-3 on dry matter basis, respectively. ARTH-3
contained significantly (p<0.05) higher amount of total
sugar content than SEL-7. Similarly, Loiuidice et al.
(1995) and Thakur and Kaushal (1995) also reported very
close range of sugar in tomato varieties.

The reducing sugar content was 22.76 and 23.29 per
cent in SEL-7 and ARTH-3 on dry weight basis,
respectively. The reducing sugar content was found in
similar range in two genotypes. These findings are very
close to those reported earlier by Pathak and Mahajan
(1978), Joshi et al. (1983) and Thakur and Kaushal
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Table 4.4 : Sugar content of tomatoes (g/ 100 g dry weight)

Sugar Genotypes ‘t’ value
SEL-7 ARTH-3
Total sugar 25.31+£1.23 27.45+1.24 18.24**
Reducing sugar 22.76x1.39 23.29+1.19 NS
Non-reducing sugars 2.60£0.22 3.82+0.53 3.84*
Table 4.5 : Ascorbic acid and pigments of tomatoes (mg /100 g fresh weight)
Vitamins and pigments Genotypes ‘" value
SEL-7 ARTH-3
Ascorbic acid 31.33+1.23 27.82+2.17 3.94*
Lycopene 3.23+0.92 4.03+0.87 3.69*
B-carotene 5.40+1.62 6.78+2.13 NS
Table 4.6 : Mineral content of tomatoes (mg/100 g dry weight)
Minerals Genotypes ‘t’ value
SEL-7 ARTH-3
Calcium 76.41+0.75 77.75+1.82 NS
Phosphorus 374.1216.61 386.05+£2.35 NS
Iron 12.29+1.57 11.61+0.84 NS

Mean * Standard deviation of three independent observations

**(p < 0.01) Highly-significant
*  (p < 0.05) significant
NS Non -significant

(1995). The non-reducing sugar content in SEL-7 and
ARTH-3 was 2.60 and 3.82 per cent, respectively. ARTH-
3 had significantly (p<0.05) higher amount of non-
reducing sugar than SEL-7. On the contrary, Pathak and
Mahajan (1978) reported 0.31 to 0.51 per cent of non-
reducing sugar in raw tomatoes on fresh matter basis
considering 93 to 95 per cent moisture. It may be due to
varietal difference.

Ascorbic acid and pigments

Ascorbic acid and pigment content of genotypes i.e. SEL-
7 and ARTH-3 are depicted in Table 4.5 The B-carotene
content was 5.40 and 6.78 mg per 100 g in SEL-7 and
ARTH-3, respectively. The content of B-carotene was
observed slightly higher in ARTH-3 than in SEL-7
genotype. Data corresponds to earlier study by Nainwal
et. al (1992) and Anita (1998), who reported -carotene
content range from 4.75 to 6.25 and 4.80 to 5.30 mg per
100 g in different tomato genotypes .

The ascorbic acid content was found to be 31.33 and
27.82 mg per 100g in genotypes SEL-7 and ARTH-3,
respectively. The data indicates ascorbic acid content
was significantly (P<0.05) higher in SEL-7 than in ARTH-

3. Similar to this study Anita (1998) and Thakur and
Kaushal (1995) reported that vitamin C content ranged
from 19.88 to 27.68 and 19.50 to 30.06 mg per 100 g in
different tomato genotypes.

Lycopene content was determined as 3.23 and 4.03 mg
per 100g in tomato puree prepared from SEL-7 and
ARTH-3, respectively. Lycopene content was significantly
higher in ARTH-3 than in SEL-7. Data corresponds to
earlier study by Anita (1998) and Nainwal et. al (1992)
who reported lycopene content range from 0.84 to 3.99
and 1.40 to 4.15 mg per 100 g in different genotypes of
tomato.

Minerals

The mineral content of two genotypes of tomato is
presented in Table 4.6

Calcium

The calcium content was 76.41 and 77.75 mg per 100 g

of SEL-7 and ARTH-3 respectively, on dry matter basis.
Non-significant difference in the calcium content was



observed. The results of present study are similar to that
of Shibli et al. (1995) and Ereifej et al. (1997) who
reported calcium content of tomato in the range of 69 to
76 mg per 100g of solids.

Iron

The iron content of two genotypes studied was 12.29 and
11.61 mg per 100g on dry matter basis in SEL-7 and
ARTH-3 ,respectively. There was non-significant varietal
influence to the iron content. Shibli et al. (1995) reported
1.4 to 1.8 mg of iron on 90 per cent moisture basis in four
different varieties of tomatoe.

Phosphorus

The phosphorus content of two tomato genotype was
374.12 and 386.05 mg per 100 g. The phosphorus
content was slightly higher in ARTH-3 than SEL-7,
however the difference was not significant.The
phosphorus content obtained in tomato was close to the
value reported earlier by Loiudice et al. (1995) and Shibli
et al. (1995) who reported 450 to 598 mg and 465 to 706
mg per 100 g of phosphorus on dry matter basis in
different varieties of tomatoes, respectively.

Conclusion: The present investigation was conducted to
study nutritional composition of two tomato genotypes
(HAS-7 and ARTH-3). The results indicated that both
tomato varieties contained good nutritional profile and
physical properties and can be used to make further
nutritional products.

References

Abdel-Rahman (1982). Nutritional value of some canned
tomato juice and concentrates. Food Chem., 9(4): 303-
306.

Adsule PG, Ambadan (1979). Simplified extraction
procedure in the rapid spectrophotometric method for
lycopene estimation in tomato. J. Food Sci. Technol. 16 :
216.

Aggarwal P, Singh B, Sidhu JS (1995). Studies on the
physico-chemical and processing characteristics of some
newly evolved tomato cultivars for making juice and
concentrate. Indian Food Packer, 49(2): 45-53.

Anita , Kumari (1997). Nutritive value and processing of
tomatoes for its effective utilization. M.Sc. Thesis
submitted to Department of Food Nutrition, CCS Haryana
Agricultural University, Hisar, India.

AOAC. (1995). Official Methods of Analysis of the
Association of Official Analytical Chemists, Edn. 14"
Washington, D.C. pp. 125-139.

Chen PS, Tosibara TY, Warner H (1956). Microdeter
minations of phosphorous. Anal. Chem. 28 : 1756-1759.
Ereifej KI.; Shibli, R.A.; Ajlouni, M.M. and Hussain, A.
1997. Physico-chemical characteristics and processing
quality of newly introduced seven tomato cultivars into
Jordan in comparison with local variety. J. Food Sci.

Technol., 34(2): 171-174.

Gupta etal. 171

Giovanelli G, Lavelli V, Peri C, Pagliarini E, Zanoni B,
Spingno (2001). The antioxidant activity of tomato. IlI.
Effects of processing technologies on oxidative and heat
damage. Acta. Hort. 542 : 217-220.

Giovannucci E, Rimm EB, Liu Y, Stapfer MJ, Williett WC
(2002). A prospective study tomato proucts.lycopene,
and prostate cancer risk. J Natl Cancer Inst. 94:391-8.

Gowda IND, Raman Janeya KH, Anand N, Sadashiva AT,
Tikoo SK ( 1994). Studies on the physico-chemical
characteristics and processing quality of two Il HR
tomato varieties in relation to commercial cultivars. J.
Food Sci. Technol. 31(2): 126-129.

Harrigan WF, McCance ME (1976). Laboratory methods in
Food and Dairy Microbiology, Academic Press, Inc.
United States et. Ill, Fifth Avenue New York.

Kaur Charanjeet; Binoy George; N. Deepa; Balraj Singh and
H.C. Kapoor. 2004. Antioxidant status of fresh and
processed tomato - A Review. J. Food Sci. Technol. 41
(5) : 479-486.

Kumar D, Singh SP (1996). Evaluation of tomato cultivars
for Juice preparation. Indian Food Packer, 50(5): 11-15.
Latapi G, Barrett DM (2006). Influence of pre-drying
treatments on quality and safety of sun-dried tomatoes.
Part 1l Effects of storage on nutritional and sensory
quality of sun-dried tomatoes pre-treated with sulfur,
sodium metbisulfite, or salt.. J. Food Sci. 71(1) : S32-S37.

Loiudice R, Impembo M, Laratta B, Villari G, Lovoi A,
Siviero P, Castaldo D (1995). Composition of San
Marzano Tomato Varieties. Food Chem., 53: 81-89.

Madaiah N, Radhakrishnaiah settee G, Krishna Prakash
MS, Naudunda Swamy AM, Patwardhan MX (1986).
Studies on the physicochemical characteristics of some
new tomato varieties for their suitability for preparing
tomato paste. Indian Food Packer, 40(3): 6-12.

Maini SB, Kaur C (2000). New Developments in
Processing of Horticultural Crops. In Souvenir of “National
Seminar on Hi-Tech Horticulture” organized by NAAS and
Hort. Soc. of India, New Delhi and IIHR, Bangalore (26-
28" June, 2000). pp. 104-109.

Mangal JL, Siddiqui S (2000). “Post-harvest Technology of
Vegetable Present Status and Future Strategies on
Emerging Scenario in Vegetable Research and

Development” Edited by G. Kalloo and Kirti Singh,
Research Periodicals and Book Publishing House, India.
pp. 239.

Maria SM, Alberto SM (1999). The kinetics of browning
measured during storage of onion and strawberry. Int. J.
Food Sci. and Tech. 34 : 343-349.

Nainwal NC, Jaiswal RC, Kumar S (1992). Suitability of
tomato (Lycopersicon esculentum Mill) cultivars for juice,
ketchup and chutney making. Prog. Hort., 24(1-2): 70-73.

Pathak SR, Mahajan PR (1978). Evaluation of tomato
cultivars for processing. Indian Food Packer, 32(2): 25-
31.

Prakash V (2000). New Development in Processing of
Horticultural Crops. In Abstracts published in “National
Seminar on Hi-Tech. Horticulture” organized by NAAS and
Hort. Soc. of India, New Delhi and IIHR, Bangalore (26-
28™ June, 2000). Abstr. No. 64 p. 159.

Radhakrishnaish Setty G, Chikkappaji KC, Madiah N,
Nanjunda Swamy AM, Raghuvir KG, Dhanaraj S,
Patwardhan MV (1987). Screening of the suitability of
Bulgarian varieties of tomatoes for processing into juice,
ketchup and tomato paste. Indian Food Packer, 41(1): 7-
16.

Sethi V (1994). Efficacy of various preservatives for
preserving whole tomato concentrate. Indian Food Packer,
48(1): 11-15.

Shi JX (2000). Lycopene in tomatoes : Chemical and
physical properties effected by food processing crit. Rev.
Food Sci. Nut. 40 (1) : 1-42).

Shibli RA, Ereifej Kl, Ajlouni MA, Hussain A (1995).



172 Afr. J. Food Sci. Technol.

Physico-chemical properties of fruits of four open
pollinated tomato (Lycopersicon esculentum Mill.)
cultivars grown under rainfed conditions in Jordan. J.
Food Sci. Technol., 32(6): 489-492.

Somogyi M (1945) . A new reagent for determination of
sugar. J. Biol. Chem. pp. 160-161.

Thakur NS, Kaushal BB (1995). Study of quality
characteristics of some commercial varieties and F,
hybrids of tomato (Lycnpersicon esculentujn Mill.) grown
in Himachal Pradesh in relation to processing. /Indian
Food Packer, 49(3): 25-31.

Vashista A (1998). Development of Ready-to-Drink tomato
juice and instant soup from newly evolved tomato

cultivars. M.Sc. Thesis submitted to Dept. of Food and
Nutrition, CCS Haryana Agricultural University, Hisar,
India.

Yemm Cw, Willis AJ (1954). The estimation of
carbohydrate in plant extracts by anthrone. Biochem. J.
57 : 508.



