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1. Biochemical oxygen demand
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2. Dry matter
3. Water-insoluble solids
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Table 1 Different formulation of tomato paste samples as per RSM

salt

tomato

Sample 0 o Sample salt milling
No. (NaCI)(/) tomato powder (%)  milling step No. (NaCl) po(zzger step
1 2 3 11 1 0 3
2 0 3 12 1 1 2
3 2 3 13 1 2 1
4 1.5 1 2 14 1.5 1 2
5 1.5 1 2 15 2 0 1
6 2 2 1 16 1.5 1 2
7 1.5 1 2 17 2 1 2
8 1.5 1 3 18 1.5 2 2
9 1.5 0 2 19 1 0 1
10 1.5 1 1 20 1.5 1 2
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Table 2 Physical properties of tomato paste samples

Se}i]rz)ple Acidity ~ pH DM (%) WIS(%)  Brix  Fiber (%) PWR (%) Con(scﬁ;“"y
I 1932 40la _ 307a  72a  2852a 549 5799 3.69k
2 1882 396a  289c  S5.66c  2853a  4ddc  4243¢ 7.55¢
3 191a  391a  30.8a  7.22a  285la  542a  56.89% 4.46]
4 1.9 405a 2986  62b 2853 489  51.06b S41f
5 1.87a 403 298>  623b 28481  487b  51.14b 5.30f
6 191a 398  307a  692a 2849  S52la  49.64b 5.76¢
7 1932 409 298 6196  285a  486b  5LIb 5.4f
8 1942 4022 298b  637b  285la 4926  53.23ab 4.87i
9 1.89a 3992  289c 548  285a  446c  47.75bc 6.23d
10 1892 403 298>  61b  2849a  48b  47.lbc 6.39d
1 1.92a 3952  289¢  S5.64c  2853a  445c  52.05b 5.05h
12 1.93a 4a 208 62b 28522  491b  51.86b 521g
13 191a  407a  307a 6952 2849  526a  52.11b 5.150
14 189a  396a 298>  621b  285la 495  51.18b 5.38f
15 192a 399  289c  S534c  2849a 445  39.26c 8.4a
16 187a 393 298>  6.18b  285la  487b  51.12b 5.4f
17 188a 4022 298> 6195  285a 489  49.93b 5.69
18 192a 4058 307a  7.04a  2848a  53la  52.87ab 4.96i
19 1.87a 393  289¢  535c  2853a  443c  41.46c 7.79
20 187a 393  298b  621b  285la  491b  51.09% 5.36f

Different superscripts represent significant differences in each row among the means (P < 0.05).
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Fig 1 ATR-FTIR spectra of tomato paste samples

(No. 1, 3 and 15), tomato peel and cacl2.2H20.
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Fig 2 ATR-FTIR spectra of tomato paste samples
(No. 2 and 15).
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Fig 3 FESEM images of tomato paste sample No. 1 (right) and 11 (left).
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Fig 4 FESEM image of tomato paste sample No. 15 (right) and 2(left).
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ARTICLE INFO ABSTRACT

Article History: Paste, as one of the main tomato products, has always been of great importance in the
food. About 5% (w/w) of the entering the factories, despite their high nutritional and

Received 2021/ 09/ 08 technological value, is discarded as waste. This study aimed to investigate the effect of

Accepted 2021/12/08 adding different levels of tomato peel and calcium chloride and replacing the

homogenization process with the colloidal mill on the properties of tomato paste

through response surface methodology (RSM). The results of this study showed that
the use of tomato peel caused a significant increase in the amount of total solids, water-

Keywords: insoluble solids, fiber, consistency and precipitate weight ratio (p <0.05). Applying a
Tomato paste, three-step homogenization process with a colloidal mill improved the viscosity of the
Tomato peel, product due to its effect on the properties of suspended particles of the paste matrix,
Calcium chloride, including a significant size reduction, change in particle size distribution and increase
Colloidal mill, surface area. Calcium chloride significantly increased the consistency of the product by
Consistency. reacting with the pectin in the paste and forming a gel network. Microscopic analysis of

the samples showed that by increasing the number of homogenization steps from one to

three and adding the tomato peel, the matrix uniformity increased and a dense structure

10.22034/FSCT.19.125.315  was obtained. Creating new peaks and changing the peaks’ intensity at the ATR-FTIR
DOR: 20.1001.1.20088787.1401.19.125.23.2  Spectrum confirmed the binding of calcium chloride and the fiber distribution in the
paste network. The results of this study showed that tomato peel can be used as a
consistency-enhancing compound in tomato paste and not only prevent the discarding
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Mmtehrani@um.ac.ir industry.

YYA



