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Table 1 Designing of trials based on the central composite design with variable modified starch and
microcrystalline cellulose

The codes of treatments

(%) Variables 1 2 3
microcrystalline cellulose 0.5 1 0.5
modified starch 0.15 2 0.15

4 5 6 7 8 9 10
1 1 1.5 1.5 1 1 1
0.15 1 2 0.15 0.15 0.1 2
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Table 1 Continued. Designing of trials based on the central composite design with variable modified

starch and microcrystalline cellulose

The codes of treatments

(%) Variables 11 12 13 14 15 16 17
microcrystalline cellulose 1 1 1 1 1 1.5 0.5
modified starch 0.15 0.15 0.15 0.15 0.15 0.15 0.15

Table 2 The variance analysis of quadratic polynomial model for dependent variables

Source pH Water Activity (><104) Moisture (%)
MS P Value MS P Value MS P Value

Model 0.0014 0.0084 0.54 0.0154 0.57  0.0003
A 0.0068 0.3588 412 0.0229 6.62 0.8613

B 0.001 0.2154 6.00 0.1036 0.015  0.005

A’ 0.002 0.0006 2.67 0.2031 6 0.0003

B’ 0.029 0.02 1.54 0.0155 13.24 0.0003

AB 0.009 0.2145 7.06 0.0365 13.34 0.0016
Lack of Fit 0.002 0.2317 484 0.2215 8.61 0.3666

Table 2 Continued The variance analysis of quadratic polynomial model for dependent variables

Source Color Mouthfeel Texture Overall Acceptability
MS PValue MS PValue MS P Value MS P Value

Model 0.009 0.0024 0.055 0.0095 0.17 0.0184 0.078 0.0061
A 027  0.0064 0.1 0.5522 0.1 0.126 0.2 0.0026
B 0.38  0.0206 0.007 1 0.06 0.08 048 0.0608
A? 024 0.0009 0 0.1284 0.082  0.0038 0.13 0.0072
B’ 0.7 0.1665 0.048 0.7116 0.3 0.7767 034 0.1617
AB 0.071 05873 0.003 0.0006 0.002 0511 0.069 0.4086
Lack of Fit 0.001 02621 042 03151 0.01 0.0538 0.022 0.1339
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Fig 2 The effect of microcrystalline cellulose and
modified starch on dry matter of pumpkin spread
samples
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Fig 1 The effect of microcrystalline cellulose and
modified starch on pH value of pumpkin spread
samples
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Table 3 Optimization of physicochemical
parameters from product based on percentage of
microcrystalline cellulose and modified starch

Physicochemical Parameters of
Pumpkin Spread (%)

Parameters pH Dry Matter Ay
microcrystalli 0.79 1.1 0.5
ne cellulose
modified 0.12 0.17 0.8
starch
0.96 7
0.95
0.94
» 0.93
T 010 _
- 0.12 j\f
0.14 g
090 0.16 ;
0.89 018 =
S L0 058 e 0.20 g

Mi 3 i
Crocrystaljine Cellulose (%)

Fig 3 The effect of microcrystalline cellulose and
modified starch on water activity of pumpkin spread
samples
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Fig 4 The effect of microcrystalline cellulose and modified starch on (I) color (IT) texture of pumpkin spread

samples
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Fig 5 The effect of microcrystalline cellulose and modified starch on (I) mouthfeel (II) overall acceptability of

pumpkin spread samples
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Table 4 Optimization of organoleptic parameters from product based on percentage of microcrystalline
cellulose and modified starch

Organoleptic Parameter of Pumpkin Spread (%)

Overa!l' Mouth feel Color Texture Parameters
acceptability
1.31 1.49 1.23 1.04 microcrystalline cellulose
0.2 0.19 0.2 0.2 modified starch
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The pumpkin in food products can be used as a therapeutic compound. In the current research,

different levels of modified starch (0.1, 0.15 and 0.2%) and microcrystalline cellulose (0.5, 1 and 1.5%)
were used inthe production of fruit spread. Physicochemical and organoleptic evaluation were
investigated. The comparison of the samples mean was carried out at the 95% confidence level.
Significant difference was defined as P<0.05. The results showed that microcrystalline cellulose and
modified starch were effective on different parameter of samples. The modified starch and
microcrystalline cellulose improved sensorial reception of the product. The different microcrystalline
cellulose levels increased water activity; however they had no effect on physicochemical properties,
significantly. Overall, this product is proper in functional and sensorial properties. Also, a new product
can be marketed and influences consumer choice because of its diversity. On the other hand, the pumpkin
can be used as a natural compound for enrichment purposes in food products such as fruit spread due to
its functional properties and it can increase diversity of products and customer choice.
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