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Table 1 Experimental design of three
variables by RSM for optimization of
low calorie and prebiotic jam

Test set Factorl:  Factor2: Factor 3:
Stevia%  Sugar %  Inulin%
1 0.25 55 4
2 0.25 35 4
3 0.15 55 3
4 0.15 45 2
5 0.05 35 4
6 0.15 35 3
7 0.25 45 3
8 0.05 45 3
9 0.25 35 2
10 0.15 45 3
11 0.15 45 4
12 0.15 45 3
13 0.05 35 2
14 0.25 55 2
15 0.15 45 3
16 0.05 55 4
17 0.15 45 3
18 0.05 45 3
19 0.05 55 2
20 0.15 45 3
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Table 2 Runs chosen by software(Design Expert)
. . o Spread Total o
Row Stevia Sugar Inulin pH  Acidity Bx Color Taste Texture o Desirability
ability  acceptar
1 0.05 4895 2 3.77 0.82 4844 477 442 4.58 4.65 4.63 0.754
2 0.05  48.87 2 3.77 0.82 4839 476 477 4.57 4.65 4.63 0.753
3 0.05  48.39 2 3.77 0.81 48.13 476 4.4l 4.57 4.64 4.61 0.753
4 0.05  48.89 2 3.77 0.82 4841 474 442 4.57 4.64 4.35 0.753
5 0.12  49.86 2 3.70 0.98 49.05 441 434 4.52 4.51 4.35 0.708
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Acidity
1
0.8
d
0.6 ‘%—a
04 —™F—=ab
0.2
0

Day | Day | Day | Day | Day
0 7 14 | 21 28

0.513/0.53 |0.56 1 0.71 |0.737
=——Optimum |0.433| 0.5 |0.527/0.543/0.547

e Blank

pH

P I
3.8 —F—% b—p
3.6 —‘%—{
34 a 3 ~J
37 b C

c
3

Day | Day | Day | Day | Day
0 7 14 | 21 | 28

= Blank 3.62|3.61| 3.5 ([3.48|3.35
=—Optimum | 3.82 | 3.79|3.63 |3.51 | 3.5

Figure B Figure A
Moisture BX
a a a a a
80 gg +—a 2 —8—0»F
i e — i — S — — — I
20 20
0 0
Day | Day | Day Day | Day | Day
Day0|Day7| 14 | 21 | 28 Day0IDay7] 14 | 21 | 28
= Blank 67.83/67.83|/67.33| 67 |67.23 e Blank 67.83/67.83/68.33) 69 |69.33
= Optimum | 54.84 | 54.82 |53.84| 52.7 |51.67 —0ptimum  45.16|45.18|46.16| 47.3 |48.33
Figure D Figure C

Figl Changes in chemical properties for control sample and optimized sample based on an independent factor

(Time)

A: pH; B: Acidity; C: Brix; D: Moisture
Abc means followed by different letter in the same column are significantly different (P<0.05).
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Fig 2 Comparison of control sample and optimizedsample in chemical propertiesbased on an independent factor
(sugars)
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Fig 3 Changes in Sensory attributes parametersof
optimized and control samples
Abc means followed by different letter in the same
column are significantly different (P<0.05).
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In recent years, due to consumer interest in natural, low sugar, functional and high nutritional
products, so researchers in the food industry are focused on the food redesign. Studies have reported
the health promoting of Stevia and prebiotic compounds which are well known as beneficial agents.
The aim of this study wasto optimize the production of low-calorie and prebiotic carrot jam. For this
purpose the three independents variable including Steviain three levels (0.05, 0.15,0.25)%, sugar in
three levels (35,45 and 55)%, Inulin in three levels (2, 3 and 4) and pectin is at fixed level in 0.5%
were studied. Treatments in the response surface methodology (RSM) were analyzed. Chemical
properties includingpH, acidity, moisture, final brix in carrot jam were evaluated by Iranian national
standard methods after 1 week from the date of production.The sensory evaluation was performed by
10 judges using 5-point hedonic scale to evaluatecolor, taste, acceptability, flavor, texture,
spreadibility.Optimal and control sample were produced and studied in chemical, sensorial and
microbiological properties during 1 (0, 7, 14, 21, 28 day) month. The results showed that the optimal

sample, contain 48.95%sugar, 0.05% stevia and 2% Inulin. Sensory evaluation showed no significant
difference between the optimal and control sample. Enumeration of microorganism in control and
optimized samples during storage time indicated no mold and yeast. Optimal sample is the best
formula from nutrition point of view and are considered as a functional food. This formulawith a
reduction of more than 50% in sugar formulations and contain 2%prebiotic compound can have a
positive impact on the health of consumer.

Keywords: Carrot jam, Inulin, Low sugar, Prebiotics,Stevia.
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