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and reducing sugars, pH, acidity, ascorbic acid, carotene, lycopene, 
viscosity and tannins by the methods followed from Ranganna [8]. 
Swain and Hillis method was followed for total phenolics, Ting and 
Rouse� [9] method was followed for Flavonoids where sample was 
extracted with water and made volume up to 100ml, �ltered with �lter 
paper (watman no.1). 0.5 ml of the extract was pipette out into an 
Erlenmeyer �ask further added 0.5 ml of 4N NaOH and 24 ml of 90% 
diethyl glycol (DEG). Mixed gently by swirling and stood for 10 min. 
Absorbance of the developed color a�er 30 minutes was measured at 
420 nm using spectronic-20 spectrophotometer. A standard curve was 
plotted by taking known amount of Naringin as reference standard. 
0.5 ml distilled water in the place of sample was used for blank. DPPH 
method was followed for antioxidant activity. Free radical scavenging 
activity was determined by DPPH (di phenyl picryl hydrazyl) method. 
Five hundred micro liters of 0.5 mM DPPH solution and 2 mL of 80% 
methanol aqueous solution were mixed with 25 µL of methanolic 
extract of sample, and absorbance was determined under 517 nm 
(blank as 80% methanol and tris bu�er) a�er maintaining at 20�qC 
for 30 minutes. �e free radical scavenging activity was evaluated by 
comparing the absorbance of the sample solution with control solution 
to which distilled water was added instead of sample.
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*FRSA= Free Radical Scavenging Activity

Pericles (1982) method was used to determine anthocyanins present 
in the samples. Product viscosity was calculated by using Brook�eld 
viscometer [8] and Mineral estimation was carried out for raw material 
and product by using atomic absorption spectrophotometer described 
by AOAC [10] method, APHA [11] for microbial count and sensory 
evaluation by nine point hedonic scale.

Results and Discussion
Raw materials used in the preparation of tomato salsa were 

analyzed for physico-chemical parameters viz. moisture, TSS, acidity, 
ascorbic acid, total and reducing sugars, ash, minerals and yield and 
are represented in Table 1. Moisture content of tomato and other 
ingredients i.e. capsicum, cilantro, green chilli, onion and garlic were 
found to be 93.2, 92.5, 91.7, 90.9, 90.6, 63.9% on the fresh weight basis. 
Oregano leaves (dried) found to contain 7.16% moisture content 
(Table 1). Berry [2] reported that the moisture content of tomato 
was 93.1%. Moisture content of onion was said to be ranging from 
88.6 - 92.8% [12]. Nwinuka et al. [13] reported that moisture content 
of garlic and onion was 41 and 4.9% respectively. Total soluble solids 
(TSS) of the tomato, capsicum, cilantro, green chilli, onion and garlic 
were found to be 5, 4.2, 3.8, 4.2, 7.7 and 3.2°B respectively. Sethi and 
Anand [1] reported the TSS of Hybrid Tomato varieties ranging from 
3.8 to 4.62 °Brix. Tomato contained 6.742 mg/100g of ascorbic acid and 
capsicum, cilantro, green chilli, onion, garlic and oregano leaves found 

to contain 22.6, 6.98, 37.1, 2.35, 5.58 and 0.62 mg/100g of ascorbic acid 
respectively. 

Abushita et al. [14] reported that the concentration of ascorbic acid 
ranged between 14.6 - 21.7 mg/100g fresh weight of ripe tomato fruit 
where as Hounsome et al. [15] reported that ascorbic acid of tomato as 
20 mg/100g. Shi reported that ascorbic acid content in whole mature-
red fresh tomatoes was 13.2%. Lopez-Hernandez et al. [16] reported 
vitamin C content of Capsicum annuum L. var. Longum grown in 
Galicia (N.W. Spain) peppers was 24 mg/100 g). Peter reported the 
ascorbic acid content of oregano was 45 mg/100g. Acidity (% citric 
acid) of tomato, capsicum, cilantro, Greenchilli, onion, garlic and 
oregano was noted as 0.11%, 0.08%, 0.10%, 0.11%, 0.31%, 0.04% and 
0.002% respectively. Sethi and Anand [1] reported that the titrable 
acidity of hybrid varieties of tomato ranging from 0.33 to 0.48%. 
Tomato was found to have 2.7% reducing sugars and 4.19% total 
sugars and remaining ingredients like, cilantro, green chilli, capsicum, 
onion, garlic and oregano were found to contain 0.71, 0.68, 1.81, 2.31, 
0.93 and 0.08% and of total sugars were noted as 0.99, 1.02, 2.19, 7.08, 
2.47 and 0.11 per cent respectively. Kaur and Bains [3] reported that 
the reducing sugars of two tomato varieties were 3.9% (Pusa Sawani) 
and 2.9% (Punjab Padmani). Sethi and Anand [1] reported that total 
sugars of Hybrid Tomato varieties ranging from 2.16 to 2.91%. Ash 
content of tomato, cilantro, green chilli, capsicum, onion, garlic and 
oregano leaves were found to be 2.15, 0.91, 0.39, 1.24, 0.26, 0.60 and 
6.43% respectively. Tepic et al. [17] reported that ash content of tomato 
inbred lines ranged from 7.62% to 9.90%. 

�e total ash content (8.33 to 9.09%) of red mature tomatoes is a 
little less than 10% of the dry matter [18]. Oregano is rich in mineral 
elements such as potassium, calcium, magnesium, phosphorus, zinc, 
manganese, iron, copper, sulphur, chlorine, iodine and selenium, 
where its sodium content is low. Elemental analysis carried out to 
�nd out mineral content of raw ingredients. Antioxidant activity 
of raw ingredients was found to be in following order: cilantro > 
oregano > tomato > capsicum > onion > garlic (Table 2 and Figure 1). 
Standardization of the preliminary treatments such as blanching and 
lye treatments was done on the basis of ease of peeling and minimum 
weight loss a�er peeling. Lye treatment was found optimum at boiling 
water for 3 seconds with 0.2% lye solution and blanching in boiling 
water for 5 seconds was found optimum. Blanched tomato was found 
to be good for preparation of tomato salsa as compared to lye treated 
tomato due to its better color and texture. 

Blanched tomato was found to be good for preparation of tomato 
salsa as compared to lye treated tomato due to its better color and 
texture. Formulation of tomato salsa was �nalized on the basis of 
sensory evaluation and the selected levels of vinegar, sugar and 
cilantro were found to be 10%, 8% and 1.5% respectively in 70% of 
tomato which was the major ingredient of tomato salsa. �e remaining 
ingredients i.e. onion (5.2%), garlic (0.6%), capsicum (1.5%), green 

Sample Moisture (%) TSS (°B) Acidity (%citric 
acid)

Ascorbic acid 
(mg/100g) Total sugars (%) Reducing 

sugars (%)
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tomato salsa the parameters like moisture, acidity, viscosity, tannins, 
phenolics, �avonoids and ash content were found to decrease and 
pH and TSS were found to increase non signi�cantly irrespective of 
packaging material used. Sensory parameters like appearance and 
�avor showed non signi�cant decrease whereas consistency and overall 
acceptability showed non signi�cant increase in tomato salsa stored 
under room temperature.

Summary 

At refrigeration temperature (4-10°C) there was non significant effect of storage 
on the sensory parameters of tomato salsa packed in all packaging materials. 
The shelf life of fresh (unprocessed) salsa was 1 week at room temperature (28-
35°C) and 2 months at refrigeration temperature (4-10°C) while that processed 
salsa remained highly acceptable up till 4 months of storage studies at both the 
temperatures in all kind of packaging material used. Microbiological studies (Table 
7) found negligible plate count (cfu/g) of bacteria, mould and yeast in processed 
tomato salsa packed in cans, glass jars and retort pouches during 4 months of 
storage studies at room as well as refrigeration temperatures.
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Storage time 
(months)

Bacterial count (cfu/g) Yeast and mould count(cfu/g)
Can Glass jar Retort pouch Can Glass jar Retort pouch

Room temp. Room temp. Ref. temp. Room temp. Ref. temp. Room temp. Room temp. Ref. temp. Room temp. Ref. temp.
0 - - - - - - - - - -
2 2 22 18 19 13 - - - 2 4
4 13 29 15 23 29 - 8 5 18 12

LSD  (LSD<0.05)

Room Temp. NS NS
Ref. Temp. NS NS

NS: Non significant

Table 7: Effect of packaging and storage on bacterial, yeast and mould count acceptability of tomato salsa stored under room and refrigeration temperatures (n=3).
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