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1. Dietary fiber
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1. Diterpenoid Glycoside
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Table 1. Ingredients of the tomato sauce formulation

- S e S 453 :Jﬁ S ma s (Spe S o e S
ol
2 5
Water content Salt  Salep Vinegar  Spice Stevia Sugar Carrot Tomato paste Code
powder pomace
()Tl
0 16 0 45
(Control)
o X 0.027 8 0 45 )
S Y
= 5 0.053 0 0 45 T3
54 m S 3 0 16 45 40.5 T4
g & * < 0.027 8 4.5 40.5 T5
e 0.053 0 4.5 40.5 T6
< 0 16 9 36 T7
0.027 8 9 36 T8
0.053 0 9 36 T9
0 16 13.5 31.5 T10
0.027 8 13.5 31.5 T11
0.053 0 13.5 315 TI12
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1. Total Catsup Score
2. Syneresis
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1. Poured plates
2. One way ANOVA
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Figure 1. A) pH and B) moisture content of tomato sauce during 0 (white), 15 (gray) and 30 (black) days of storage
(T1to T12 codes are tomato sauce formulation in accordance with Table 1 information and the significant difference
is shown by different letters (P<0.05)).
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Table 1. Color indices of tomato sauce during 30 days of storage

S b pals sy pals
a L s S
ARISTS V0 5, QST ARISE: V0 5, QST Code
Day 30 Day 15 Day 0 Day 30 Day 15 Day 0
60.33£0.57° 62.07£0.06° 63.12+0.01° 4.40+0.00°  4.60£0.00°  5.20+£0.00° Tl
60.33£0.57° 62.07+0.06° 63.1240.01° 4.4040.00°  4.60£0.00°  5.20+£0.00° T2
60.33£0.57° 62.07+0.06° 63.1240.01° 4.40+0.00°  4.60£0.00°  5.20+£0.00° T3
61.33+0.57¢ 62.17+0.28° 62.53+0.57° 4.60£0.009  4.80+0.00*  5.03+0.05 T4
61.33+0.57¢ 62.17+0.28° 62.53+0.57° 4.60£0.009  4.80+0.00*  5.03+0.05 T5
61.33+0.57¢ 62.17+0.28° 62.53+0.57° 4.60£0.009  4.80+0.00*  5.03+0.05 T6
59.89+0.57¢  60.000.28% 60.33+0.57° 4.80+£0.00°  4.90+0.00°  4.90+0.00° T7
59.89+0.57¢  60.000.28% 60.33+0.57° 4.80+£0.00°  4.90+0.00°  4.90+0.00° T8
59.89+0.57¢  60.000.28% 60.33+0.57° 4.80+£0.00°  4.90+0.00°  4.90+0.00° T9
58.33+£0.57" 58.33+£0.57" 58.33+0.57" 4.60£0.009  4.70+0.05°  4.73+0.00° T10
58.33+£0.57" 58.33+£0.57" 58.33+0.57" 4.60£0.009  4.70+0.05°  4.73+0.00° T11
58.33+£0.57" 58.33+£0.57" 58.33+0.57" 4.60£0.009  4.70+0.05°  4.73+0.00° T12
PSS el 825 el
TCS= Total Catsup Score b’ e IS
ARIST V0 5, QST ARIST V0 5, QST Code
Day 30 Day 15 Day 0 Day 30 Day 15 Day 0
20.006+0.00°  22.00+0.00° 22.63+0.05° 2.67+0.01°  2.67£0.01°  2.67£0.01° Tl
20.006+0.00°  22.00+0.00° 22.63+0.05° 2.67+0.01°  2.67£0.01°  2.67+0.01° T2
20.006+0.00°  22.00+0.00° 22.63+0.05° 2.67+0.01°  2.67£0.01°  2.67£0.01° T3
19.00+0.03¢ 20.00+0.00° 21.88+0.00° 3.21£0.02°  3.21+0.02®  3.21+0.02° T4
19.00+0.03¢ 20.00+0.00° 21.88+0.00° 3.21£0.02°  3.21+0.02®  3.21+0.02° T5
19.00+0.03¢ 20.00+0.00° 21.88+0.00° 3.21£0.02°  3.21+0.02  3.21+0.02° T6
20.52+0.00  21.00+0.03" 21.00+0.00" 3.53:0.02°  3.53+0.02°  3.53£0.02° T7
20.52+0.00  21.00+0.03" 21.00+0.00" 3.53:0.02°  3.53+0.02°  3.53+0.02° T8
20.52+0.00  21.00+0.03" 21.00+0.00" 3.53:0.02°  3.53+0.02°  3.53+0.02° T9
17.83+0.28¢ 18.70+0.05° 19.000.00° 3.56£0.01*  3.56+0.01°  3.56+0.01° T10
17.83+0.28¢ 18.70+0.05° 19.000.00° 3.56£0.01*  3.56+0.01°  3.56+0.01° T11
17.83+0.28¢ 18.70+0.05° 19.000.00° 3.56£0.01*  3.56+0.01°  3.56+0.01° T12

sl (PS'/'O) J‘)L;.JJ Q)Lﬂ.v sy OLid Q)UJ.A J)J;’- By \ J)J;- L L};Uﬁ»le J\T] L;LAJS

T1 to T12 codes are tomato sauce formulation based on Table 1 and the significant difference is shown by different

letters (P<0.05)

Gl sei 5 O Jlacie I (7 Jsds) sl ol
s a6 Sak g0l 5l a8 50 B 53 (S5l
St osle Ol e il 31 L (T35 T2 Ty
A 03558 (g 53 e ki3 53 b Sl yes
B R R ey
ST OT i 3 5 0l game ol lad 550 40
o dlal (S Jdean Lo ol e SRS
S5 e e Sl b 5155 O slad S

YY

3 S e L M g5l
Sl o A5 S ONSis 1y 58 5
DA M D jgeo 40 85 Sl OS5 (S pax S
N ol J,=S 553,50 edalie s £
L Golle dilos ool Sl Sl o (511K
ST Ol msn i 525 SRl L s
SIS b 5 (PSe/00) il (gl pre 2alS

|) S92 J g, LAA.Q;.J L;AL:J 3 Lg)'\JJ\g_.)T )\.lin



VFee o) D)Loa.s c(\‘”) .\Jé UJLLC b‘,o d)b{ga‘gdjgi).é 4{’“4

L oas sl OLAS e JS zB o (s
Ol il Ly S22 S0Ls s Rl
(" dsdor) cl fals G gladipes 216 JS
SoeNn b 53 (S S g S2 SOT s 4 s
Ll Lol Kl 10 (A3 V8) axdls e
103,50 s s (s sed kel 13 IS Ol s
35— 3 Gole—ie SLG,IS 0S5 (P>4/00)
Sl g0 @M e b IS Ol Al
$Shl plde N game OV e 3 3 Ll L S
5o byl i an 015 e oT Ol Sl 48 Wilods
e (1) s 15 ((19) il ) 2als
(P) A5 o an slom Hseiae 035 o e
(V) P sl Gy (1Y) 635 o ol

.j)*j e)u\ e 9 (V) LS‘{)::“‘ LﬁJMﬁ

LS e 5 038 (S e T bl e >
U sl 53 &S ol a5 LB L sd g3l
s Sde pomea e I 55 Ol
S bpl b S8 sl el (e
5 0L ge (P>4/00) 350 s e ol ol
Blor 035530 S gy o b OFAY) O], en
S Ao Cowle gla Sy p A3 ki
5 Al Ol Gl 4 dsipod 5155
ST Ol5n SalS sy Wl 5 o O g po 3
OLLSer 5 (53 5 (e () 50 cule
:)_T@J.s(a.)\_;fjwj_ﬁé;\ o o (YYaY)
Aol OLi S Cnle 2S5 sla S5 s
e (g3ILIT Sl 5l bl e La b 5l eslinal

(Yc\) .,\.lLe...: L5f§jj'> LS)\"L@{" a))bu.]o

SIS 505 ¥ b (K S e S0 S 5 (5INIT Ol Y Jguer
Table 3. Syneresis and Calorie of tomato sauce during 30 days of storage

©AS e
Calorie (kJ) Syneresis (%) Sles U8
AKISTS! VO S ISTY AKISTS! VO S ST Code
Day 30 Day 15 Day 0 Day 30 Day 15 Day 0
106+0.00° 106+0.00° 106+0.00° 27.49+0.54°  11.62+0.01° 1.60+0.00° Tl
1040.00° 1040.00° 104:£0.00° 27.49+0.54*  11.62+0.01° 1.60+0.00° T2
102+0.00° 102+0.00° 102+0.00° 27.49+0.54*  11.62+0.01° 1.60+0.00° T3
100+0.00? 100+0.00° 100+0.00° 23.35+0.13*  9.97+0.01¢ 1.51+0.00° T4
98+0.00° 98+0.00° 98+0.00° 23.35+0.13*  9.97+0.01¢ 1.51+0.00° T5
96+0.00° 96+0.00° 96+0.00° 23.35+0.13*  9.97+0.01¢ 1.51+0.00° T6
95+0.00° 95+0.00° 95+0.00° 21.07+0.06*  8.78+0.01¢ 1.44+0.01° T7
92+0.00° 92+0.00° 92+0.00° 21.07+0.06°  8.78+0.01¢ 1.4440.01° T8
89+0.00° 89+0.00° 89+0.00° 21.07+0.06*  8.78+0.01¢ 1.44+0.01° T9
86+0.00" 86+0.00" 86+0.00" 19.21+0.01°  7.89+0.00° 1.52+0.01° T10
84+0.00" 84+0.00" 84+0.00" 19.21+0.01°  7.89+0.00° 1.52+0.01° T11
82+0.00¢ 82+0.00¢ 82+0.00¢ 19.21+0.01°  7.89+0.00° 1.52+0.01° T12
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T1 to T12 codes are tomato sauce formulation based on Table 1 and the significant difference is shown by different

letters (P<0.05)
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Figure 2. A) Apparent viscosity, B) Bostwick No. and C) mold and yeast of tomato sauce during 0 (white), 15
(gray) and 30 (black) days of storage (T1 to T12 are tomato sauce formulation based on Table 1 and the significant
difference is shown by different letters (P<0.05)).
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Figure 3. The scores of tomato sauce sensory evaluation including A) color, B) flavor, C) texture, D) consistency and
E) overall acceptance during storage at days of 0 (white), 15 (gray) and 30 (black)(T1 to T12 are tomato sauce
formulation based on Table 1).
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Abstract

Background and objectives: Agricultural wastes and food industry’s byproducts are highly
valuable sources of nutrients, which are unfortunately omitted without any valorization. On the
other hand, byproducts of the juice extraction from fruit or vegetable constitute
a raw material (pomace) with potential for several applications in the food area due to their
bioactive components and various health effects. Carrot pomace is full of dietary fiber and beta-
carotene, which can be used for food enrichment. Therefore, this research aimed to evaluate the
effects of added carrot pomace and Stevie as low calorie sweetener on the formulation of tomato
sauce.

Materials and methods: The carrot pomace obtained after juice extraction was dried milled,
and evaluated for moisture, pH, ash, total fiber, particle size, and a,. Different levels of carrot
pomace powder (0, 10, 20, and 30%) and Stevie (0, 50, and 100%) were used in the formulation
of tomato sauce. For studying the effects of these compounds on the quality of tomato sauce,
moisture content, pH, consistency, apparent viscosity, calorie, colorimetric indices (L*, b*, a*
and TCS), syneresis, microbial count and sensory evaluation were measured. Also, all of the
properties were monitored during storage at days 0, 15 and 30.

Results: The results showed that addedcarrot pomace powder increased pH, apparent viscosity
and consistency of tomato sauce, significantly. However,it caused to decrease in moisture,
syneresis and mold and yeast colony count in tomato sauce samples (P<0.05). Also, the
colorimetric indices such as L', a", and TCS decreased while b" increased due to the present of
carrot pomace. It is clear that calorie changes was not significant (P >0.05) because of the low
amount of stevia used in the formulations, although its addition had no side effects on
qualitative parameters of tomato sauce samples.

Conclusion: According to the results of tomato sauce quality during one month storage, and
specially the results of sensory evaluation, it can be concluded that using carrot pomace powder

(< 10%) along with stevia may be recommended in the formulation of tomato sauce.
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