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Table 1 Properties of sugar syrup, date syrup, and fruit paste

A TA (g citric TPC (mg Viscosity
component  pH  Brix (") acid/100 g) GAE/100 g) (cp)
Fruit paste 3.62 325 2.59 207.6 9452
Sugar syrup 4.06 73.0 0.06 5.5 888
Date syrup 441 75.7 1.01 190.8 5680

TA: total acidity and TPC: total phenolic compounds

Table 2 Levels of different components (%) used in formulation of marmalade

Components (%)

Formula Fruit paste (A) Sugar syrup (B) Date syrup (C)
1 65.0 17.5 17.5
2 35.0 0.0 65.0
3 50.0 12.5 375
4 35.0 65.0 0.0
5 35.0 325 325
6 50.0 50.0 0.0
7 50.0 0.0 50.0
8 65.0 0.0 35.0
9 65.0 35.0 0.0
10 50.0 375 12.5
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Fig 1 Counter plots for physiochemical characteristics of brix, TA, TPC, and viscosity (TA: total acidity and TPC:
total phenolic compounds)
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Table 3 Predicted models for sensorial and physiochemical characteristics

Attributes Model R’
Brix (°) Y =3431A+58.14B+61.01C-0.44AB + 0.43AC + 0.084BC 0.99
TA (g citric acid/100 g) Y =3.53A+1.11B+1.80C-1.12AB - 1.29AC + 0.67BC 0.99
TPC (mg GAE/100 g) Y =73.95A +24.72B + 144.73C + 127.16AB - 2.04AC + 83.23BC 095
Viscosity (cp) Y =11219A + 1526B + 3257C - 6788 AB - 7866AC - 1238BC 098
L* Y =6.68A+10.21B+7.72C + 0.72AB + 4.17AC - 4.68BC 0.89
a* Y =13.19A +8.56B +6.18C-541AB +2.33AC - 4. 45BC 0.96

b* =-993A-6.52B-5.28C+3.55AB+ 7.12AC -4.63BC 091
Sweetness Y =2.55A+7.04B+648C+7.06AB+3.71AC - 0.55BC 0.94
Sourness Y =2.94A +3.72B+4.07C + 16.27AB + 13.34AC - 1.60BC 098
Spreadability Y =621A+494B+5.79C +7.53AB +2.22AC + 1.33BC 0.96
Color Y =10.03A+6.49B +4.01C- 0.007AB - 3.93AC + 0.66BC 0.90
Consistency Y =5.87A +3.83B+ 6.22C + 8.98AB - 0.019AC - 0.31BC 091
Taste and flavor Y =4.54A+5.49B+4.30C +831AB +2.48AC - 0.99BC 0.95
Overall acceptability Y=551A+5.15B+487C+9.26AB+ 7.82AC-1.26BC 0.96

TA: total acidity, TPC: total phenolic compounds, A: Fruit paste, B: Sugar syrup, and C: Date syrup
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Table 4 Sensory evaluation of produced marmalade

Formula Sweetness Sourness Spreadability Color  Consistency T?]S;i(?:d acc(z;te:l?gi ty
1 6.14 7.14 7.29 7.44 6.71 6.14 743
2 6.43 4.14 5.86 429 6.14 443 5.00
3 6.14 5.71 6.71 596 6.43 5.57 6.29
4 7.00 3.57 5.00 6.71 3.86 557 5.00
5 6.71 3.57 5.57 491 5.00 443 4.71
6 7.29 6.71 6.57 7.00 6.14 6.71 7.29
7 6.43 6.14 6.14 4.16 6.14 443 6.14
8 5.57 7.00 6.43 5.64 5.86 5.00 7.29
9 6.71 7.14 7.29 7.86 7.00 7.00 7.29
10 7.00 6.29 6.57 7.04 5.29 6.14 6.57
A: Fruit paste A: Fruit paste
100 100
(a) (b)

65 35
B: Sugar syrup

Sweetness

65

C: Date syrup

Y

65 35 65
B: Sugar syrup

C: Date syrup
Sourness
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A: Fruit paste A: Fruit paste
100 100

(©) (d)

0
469
65 35 65 65 35 865
B: Sugar syrup C: Date syrup B: Sugar syrup C: Date syrup
Spreadability Color
A: Fruit paste A: Fruit paste
100 100
(e (
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B: Sugar syrup C: Date syrup B: Sugar syrup C: Date syrup
Consistency Taste and flavor
Fig 3 Counter plots for sensory attributes (sweetness, sourness, spreadability, color, consistency, and taste and
flavor)

A: Fruit paste
100

65 35 65
B: Sugar syrup C: Date syrup

Overall acceptability
Fig 4 Counter plots for overall acceptability.
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Table 5 Optimum value of analyzed attributes
for constrained mixture design of marmalade

Attributes Optimum values

Brix (°) 50.94

TA (g citric acid/100 g) 2.07
TPC (mg GAE/100 g) 1124
Viscosity (cp) 3961

L* 8.14

a* 8.79

b* -6.15
Sweetness 6.20
Sourness 6.73
Spreadability 6.76
Color 6.03
Consistency 6.22
Taste and flavor 547
Overall acceptability 6.94

TA: total acidity and TPC: total phenolic compounds
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ARTICIE INFO ABSTRACT

Article History: Marmalade is a processed product of some plant organs such as fruit, flower,
fruit peel and tuber in which the plant parts used are small and well

Received 23 October 2020 homogenized. Sugar is used as a sweetener in the preparation of marmalade.

Accepted 12 December 2020 In this study, the use of date syrup as a substitute for sucrose used in

marmalade formulation was studied. The constrained mixture design was used
to achieve the optimal formulation and the effect of sugar substitution with

date palm syrup on properties of marmalade was studied. The ingredients
used in the formulation were plum paste (35-65%), sugar syrup (0-65%) and
date syrup (0-65%). Ten formulas were produced based on the constrained
mixture design and their physical, chemical and sensorial properties were

Keywords:

Color indices,

Formulation, investigated. The results showed that plum paste had the greatest effect on
Mar,mglad.e’ increasing the viscosity and total acidity of marmalade, while total soluble
Optimization, solids decreased with increasing the amount of plum paste in the formulation.
Sgnsory evaluation, The L index of the samples decreased with increasing date syrup and plum
Viscosity. paste and the redness of marmalade increased with increasing plum paste.

Sensory evaluation of the produced formulations showed that the increase in

[ Downloaded from fsct.modares.ac.ir on 2025-02-06 ]

plum paste increased the consistency, spreadability, color and overall
10.52547/f5¢t.18.03.19 acceptance, while the sweetness and taste and flavor were more affected by
the increase in date syrup. Optimal formulation was obtained in the ratios of
58% plum paste, 12% sugar syrup and 30% date syrup and in the optimal
formulation the total acidity, total phenolic compounds, and viscosity of
marmalade at 20 °C were equal to 2.07 g citric acid/100 g, 112.4 mg gallic
acid/100 g, and 3961 cp, respectively.
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