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Abstract

Physiological and biochemical characteristics of nine different tomato cultivars were studied in order to select the cultivar of overall best
quality. The tomato cultivars (Lalima, Manik, Summer, Deshy, Anupama, Jhumka, Chaity, Bizly and Lovely) were collected from
different places of Rajshahi region. Those cultivars showed variability in physiological and biochemical characteristics. The range for the
tomato quality parameters are as follows: fruit weight (44.76-111.70g), juice (81.25-69.94%), dry matter (7.58-9.92%), moisture content
(90.08-92.42%), ash (0.438-0.530%), acidity (0.083-0.129% as citric acid), B-carotene (298-380ug/100g), vitamin C (6.98-11.43
mg/100g ), total sugar (3.45-4.52%), reducing sugar  (1.21-1.56%), non reducing sugar (2.24-2.97%), protein (0.525-0.654%), iron
(0.152-0.215 mg/100g), phosphorous (21.94-28.31 mg/100g), calcium (38.15-42.31 mg/100g), carbohydrate (4.18-6.24%), starch
(0.16-0.21%), and so on. Bizli tomato cultivar has the best overall qualities with respect to fruit colour, fruit size, fruit pulp taste. These
data of quality characteristics of tomato provide important information for consumers, producers and industrial processor for plantation

and processing industry.
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Introduction

The tomato (Lycopersicon esculentum Mill) fruit is one of the
most popular, as well as important commodities in the world.
It is one of the most important edible and nutritious vegetable
crops in Bangladesh. It is a widely distributed annual
vegetable crop, which is consumed fresh, cooked or after
processing. It belongs to the family Solanaceae. It is
cultivated in almost all home gardens and also in the field for
its adaptability to wide range of soil and climate in
Bangladesh. It ranks next to potato and sweet potato in respect
of vegetable production in the world (Hossain et al., 2010).
Over 20 million metric tons of tomato are produced every
year on a world basis (Salunkhe ez al., 1974). It is widely
cultivated in tropical, sub-tropical and temperate climates and
thus it ranks third in terms of world vegetable production. The
leading tomato producing countries are China, USA, India,
Egypt, Turkey, Iran, Mexico, Brazil and Indonesia (Hossain et
al., 2010). In Bangladesh, tomato is cultivated all over the
country due to its adaptability to wide range of soil and
climate (Ahamad, 1995; Tiecher et al., 2013). It contains a
number of nutritive elements almost double compared to fruit

apple and shows superiority with regards to food values
(Barman, 2007; Ajayi et al., 2009). Food value of tomato is
great dependent on its chemical compositions such as dry
matter, moisture, pH, TSS, total sugar, reducing sugar, non
reducing sugar, acidity, proteins, (-carotene, vitamin C,
starch, carbohydrate etc. Tomato flavour involves perception
of the tastes and aroma of many chemical constituents. The
flavour of a tomato is determined by the amount of sugar and
acid present. Sugars, acids and their interactions are important
for the sweetness, sourness and overall flavour intensity in
tomatoes (De Bruyn et al., 1971; Stevens et al., 1977; Rai et
al., 2011). High sugars and relatively high acids are required
for the best flavour. High acids and low sugars will produce a
tart tomato while high sugars and low acids will result in a
bland taste, insipid tomato (Kader, 1986). Soluble solids
content and titratable acidity, the main components
responsible for tomato flavour (Kader, 1977; Mohamed and
Ismail, 2011) are properties of the tomato most likely to match
the consumer perception of the internal quality (Baldwin et
al., 1998; Bravo et al., 2012). Tomato is a major vegetable
crop for the tomato processing industry. High dry matter and
soluble solids are desirable characteristics for the canned
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tomato industry since they improve the quality of the
processed product (Gould, 1983). Higher solid content in
fruits is a target characteristic, as this would reduce cost of
processing. Tomato fruit is 94-95% water and 5- 6% organic
compounds (solids) of which about 1% are skin and seeds.
Dry matter content and the balance of the accumulation also
determine percentage assimilates and water (Marschner,
1995). Hence, generally, soluble solids content measurements
may give a fair estimate of the sugar level in tomato fruit. The
sugars are mostly glucose and fructose and constitute about
65% of total soluble solids in expressed fruit juice (Gould,
1983). Awareness in respect of improved tomato production is
lacking. In view of the above aspect, the present study has
been undertaken to throw light on some of the constituents of
tomato with a view of apprehending the fruit as a
supplementary food having a good taste and calorific value as
well as to select the varieties for plantation with a hope to be
a member of tomato exporting countries.

Materials and methods

The experiment was carried out at Bangladesh Council of
Scientific and Industrial Research Laboratories, Rajshahi,
Bangladesh during the period from December 2015 to March
2016.The freshly harvested tomato fruits used in this
experiment were procured from different areas in Rajshahi
region and collected randomly from the garden with three
replications. The physiological fruit characteristics of tomato
viz. fruit size, fruit colour , pulp flavour, pulp taste, whole
fruit weight and percentage of juice was done and recorded in
Table I. The ripe tomatoes were cleaned, weighed and cut into
pieces and juice was extracted. Moisture content was
determined by oven drying method (Karmas, 1990), total
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soluble solids (TSS) was determined with a hand
refractometer (Ranganna, 1986). Total sugar was determined
by spectrophotometric method i.e. anthrone method (Dubois
et al., 1956), reducing sugar was determined by
spectrophotometric method i.e. DNS method (Miller, 1959),
vitamin C was determined by spectrophotometric method
using folin- phenol reagent (Jagota, 1982), acidity was
determined by titrimetrically with the usual acid base titration
method (Ranganna, 1986). The pH was determined with a
digital pH meter (Ranganna, 1986), ash was determined by
ashing method using muffle furnace (Mahadevan and Sridhar,
1982). B-carotene (Sathya et al.,2014), protein (Lowry et al.,
1951), minerals i.e. calcium (Stern and Lewis, 1957), iron
(Wong 1928), phosphorus (Fiske and Row, 1925),
carbohydrate (Dubois et al., 1956) and starch (Dubois et al.,
1956) all the parameters were determined by
spectrophotometric method. All experiments were conducted
at ambient temperature and carried out in three replications.
The data were statistically analyzed and the mean of different
parameters was compared by least significant difference
(LSD). The organoleptic tests and the physiological fruit
characters (i.e. colour, flavour, and taste) of these ripe
tomatoes were carried out and evaluated by a panel of seven
judges. The tomatoes were classified on the basis of their
grading as excellent (80% or above), good (70-79%) and fair
(bellow 70%) depending on colour, flavour and taste
(DeBruyn et al., 1971; Kamis et al., 2004).

Results and discussion

The physiological fruit characters from Table I the fruit colour
was found deep red only in deshi cultivar while manik,
anupama and jhumka showed red colour and also lalima,

Table I. Physiological fruit characteristics of different ripe tomato cultivars grown in Rajshahi region of Bangladesh

Sl Name of

No. tomato Shape Size Colour Flavour Taste \I:Zgl?tgz Pi.rlfiilét?%/: ) of
cultivars
1. Lalima Oblong Reddish Weak Light Sour 111.70 80.00
2. Manik Ellipsoid Red Medium Sour 84.88 76.25
3. Summer Ellipsoid Reddish Weak Light Sour 57.54 78.75
4. Deshy Oblate Deep Red Strong Deep Sour 87.32 80.08
5. Anupama Oblate Red Weak Light Sour 71.80 81.25
6. Jhumka Oblate Red Weak Light Sour 44.76 73.75
7. Chairy Oblong Reddish Medium Sour 90.88 75.00
8. Bizly Oblong Reddish Weak Light Sour 82.95 72.50
0. Lovely Oblong Reddish Strong Light Sour 96.32 69.94
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summer, chaity and bizly showed reddish colour.
Lalima, deshi , chaity, bizly and lovely produced oblong
size of fruits whereas manik and summer are ellipsoid
and also anupama and jhumka are oblate. The weak pulp
flavour was observed in most of the cultivars but manik
and chaity possess medium pulp flavour while deshi and
lovely were of strong type (Kader et al., 1987).

The pulp of major cultivars were tasted light sour except
manik and chaity which had sour and only deshi was
deep sour taste. Significant (p<0.05) variation was
observed among the different cultivars in respect of
whole fruit weight. The maximum fruit weight was
recorded in cultivar of lalima (111.70g). The observed
results are ingood agreement with the reported results
of Hossain et al. (2010) who worked on tomato.

Table II. a. Biochemical fruit characteristics of different ripe tomato cultivars grown in Rajshahi region of Bangladesh

Name of Total Acidity Vitamin
Moisture  Dry matter soluble Ash (%) as [-carotene
SI. No. tomato P % i pH P 1 C
cultivars (%) o solids (%) citric #g/100g mg/100g
(%) acid

1. Lalima 92.34 7.66 53 448 0461 0.126 34743 09.23
2. Manik 90.87 9.13 58 4.35 0.438 0.093 329.27 10.15
3. Summer 91.32 8.68 55 438 0512 0.083 323.36 10.38
4. Deshy 91.65 8.35 4.7 5.05 0.527 0.096 341.26 11.02
5. Anupama 9242 7.58 4.8 5.15 0.530 0.129 363.47 11.43
6. Jhumka 92.08 9.92 5.6 4.70 0518 0.108 317.58 06.98
7. Chaity 90.68 9.32 6.2 4.55 0.462 0.131 298.25 10.36
8. Bizly 91.65 8.35 7.5 448 0.485 0.145 380.42 11.09
9. Lovely 92.08 792 6.5 4.60 0.488 0.108 351.35 10.83
LSD at 5% level 0.0485 0.0314 0.0327 0.0128 0.00063 0.00051 0.7328 0.0418
LSD at 1% level 0.0526 0.0412 0.0582 0.0203 0.00098 0.00072 0.9647 0.0535

Table II. b. Biochemical fruit characteristics of different ripe tomato cultivars grown in Rajshahi region of Bangladesh

Non

Phospho-

SI. No. I\tlggllgtgf ;Flfgzi Ri(lllg;irng reducing  Protein Iron rou7 Calcium }g ?jrrl;(t)é Starch
cultivars %) %) Szl‘%f)lr (%) mg/100g IIBI(g)g mg/100g (%) (%)
1. Lalima 345 1.21 2.24 0.612 0.163 26.50 38.15 4.18 0.18
2. Manik 4.20 1.37 2.83 0.583 0.148 28.21 40.53 435 0.16
3. Summer 3.85 1.32 2.53 0.525 0.154 22.48 41.37 5.08 0.21
4. Deshy 3.62 1.28 2.34 0.631 0.152 22.94 4231 5.13 0.17
5. Anupama  3.57 1.25 2.32 0.625 0.178 28.31 4093 4.65 0.19
6. Jhumka 3.83 1.31 2.52 0.654 0.215 27.53 40.65 521 0.16
7. Chaity 4.13 1.40 2.73 0.575 0.203 21.94 41.21 5.58 0.18
8. Bizly 4.52 1.55 297 0.538 0.213 23.96 40.57 6.21 0.22
9. Lovely 3.96 1.28 2.68 0.552 0.196 24.27 41.23 6.24 0.19
LSD at 5% level 00318  0.0127 0.0216  0.00065 0.00043  0.0382 0.0413 0.0352  0.00033
LSD at 1% level 0.0421 0.0216 0.0374 0.00082  0.00057 0.0493 0.0527 0.0475  0.00048
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Table III. Grading of ripe tomato as judged by the panel of seven judges based on general qualities of tomatoes

S1. Name of Physical Marking by Individual Judges Total Mean Order of
No. tomato characters 1 ) 3 4 5 6 7 rating
cultivars
1. Colour 70 65 68 75 72 71 69 490 70.0 Good
Lalima Flavour 63 58 57 67 53 59 64 521 60.1 Fair
Taste 81 83 8 84 82 80 82 577 824 Excellent
2. Colour 60 52 57 49 50 52 48 368 52.6 Fair
Manik Flavour 45 43 41 50 53 51 49 332 474 Fair
Taste 63 61 58 45 61 56 45 389 55.6 Fair
3. Colour 73 78 69 73 75 71 76 515 73.6 Good
Summer Flavour 93 74 88 71 74 98 96 614 87.7 Excellent
Taste 909 93 89 94 96 84 87 633 90.4 Excellent
4. Colour 72 78 73 80 84 70 74 531 759 Good
Deshy Flavour 66 72 65 63 68 81 62 477 68.1 Fair
Taste 74 73 79 82 8 80 76 549 78.4 Good
5. Colour 75 72 78 63 8 79 77 520 74.3 Good
Anupama Flavour 72 8 70 75 78 80 81 539 77.0 Good
Taste 9 8 95 79 88 87 82 607 86.7 Excellent
6. Colour 67 77 65 72 78 71 62 492 70.3 Good
Thumka Flavour 60 57 54 63 65 60 59 418 59.7 Fair
Taste 73 68 74 77 69 65 72 498 71.1 Good
7. Colour 65 71 60 74 66 75 68 479 68.4 Fair
Chaity Flavour 63 60 68 72 65 76 70 474 67.7 Fair
Taste 70 73 61 66 74 70 62 476 68.0 Fair
8. Colour 92 90 88 87 93 94 87 631 90.1 Excellent
Bizly Flavour 75 8 80 8 78 76 84 560 80.0 Excellent
Taste 78 88 78 8 88 8 83 587 839 Excellent
9. Colour 82 76 72 80 84 82 79 555 74.3 Good
Lovely Flavour 78 72 88 73 78 82 81 532 76.0 Good
Taste 80 8 81 78 8 82 80 571 81.6 Excellent

The biochemical fruit characters i.e. moisture content, dry
matter, TSS, pH, ash, acidity, B-carotene, vitamin C, total
sugar, reducing sugar, non reducing sugar, protein, iron,
phosphorus, calcium, carbohydrate, starch of different tomato
cultivars varied among the cultivars and presented in Table
Ila. and Table IIb. and wide variation was observed in all the
parameters. Maximum moisture content (92.42%) was found
in cultivar anupama while minimum dry matter (7.58%) was
found in same cultivar. Total soluble solids (TSS) and pH

were ranged from (4.7 to 7.5%) and (438 to 5.15)
respectively. The highest acidity (0.145% as citric) was
observed in cultivar of chaity followed by jhumka and lalima
whereas summer cultivar had the lowest acidity (0.083% as
citric acid). Ash contained in different tomato cultivars ranged
from 0.438 to 0.530% and B-carotene and vitamin C were
ranged from 298 to 380 ug/ 100g and 6.98 to 11.43 mg/100g.
Total sugar content was found the highest (4.52%) in bizly
cultivar whereas the lowest (3.45%) found in the cultivar of
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lalima. Maximum reducing sugar content is 1.55% and
maximum non reducing sugar content (2.97%) was found in
the cultivar of bizly. Protein, carbohydrate and starch were
ranged from (0.525-0.654%), (4.18-6.24%) and 0.16-0.21%
respectively. Minerals commonly found in tomato fruits and
have buffering capacity as well, therefore they influence the
taste of tomatoes. Iron, phosphorous and calcium ranged from
(0.152-0.215 mg/100g), (21.94-28.31 mg/100g) and
(38.15-42.31 mg/100g) respectively. Consumer’s
acceptability of tomato depends mainly on appearance,
colour, flavour and taste. Hence, organoleptic test were done
on pulp (flesh) colour, flavour and taste of these fruit by a
panel of seven judges. Kader et al., (1978) also conducted
similar study on tomatoes taking the parameter of pulp colour,
flavour, taste and texture. Table III shows that the results of
the preferential comments from the panel members were
summarized and converted into acceptability scores and also
order of rating (Bruhn et al., 1991).

In this study, the cultivar bizly (excellent) rank the highest in
the total acceptability followed by the cultivar of manik,
chaity, summer and jhumka (Baldwin et al., 1998, DeBruyn
et al., 1971 and Ereifej er al., 1997). The results showed that
there are significant variation in the physiological fruit
characters and biochemical composition of tomato such as
pulp colour, flovour, taste, whole weight, percentage of juice,
TSS, pH, acidity, [-carotene, vitamin C, sugar, reducing
sugar, non reducing sugar, protein, starch, moisture content,
carbohydrate and minerals. The study provides important
information to the processing industry to produce better
quality of product and to inform the growers that which
tomato cultivar has a potential market for commercial
cultivation.

Conclusion

The results shown in this paper conveys that the tomato
cultivars play an important role on human nutrition and
nullify the harmful effect of trace metabolic impurities and
also industrial utilization. This study provides important
information to the processing industry to produce better
quality of product and to inform the growers that tomato has
a potential market for commercial cultivation. Among these,
bizly cultivar of tomato is best for cultivation and
consumption.
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