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Development of Passion Fruit Flavor Syrup
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Abstract

The aim of this study was to determine the optimum formulation for a passion fruit flavor syrup using
Response Surface Methodology (RSM). A Central Composite Design (CCD) with three factors was used to
determine the optimal formulation for the passion fruit flavor syrup. Concentrated passion fruit (45-55%),
sugar (30-40%) and xanthan gum (0.2-0.4%) were used in 12 runs. Viscosity, turbidity and sensory
characteristics using a 9-point hedonic scale of the passion fruit flavor syrup were determined and used as
criteria of product quality. Considering significant sensory characteristics, optimal formulation for the passion
fruit flavor syrup was obtained by incorporating 55% concentrated passion fruit, 40% sugar and 0.2% xanthan

gum.
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Table 1 Percentages of independent variables in passion fruit flavor syrup formulations

Formulation number

Ingredient (%)

Concentrate passion fruit Sugar Xanthan gum
juice (35° Brix)
1 55 40 0.2
2 55 30 0.4
3 45 40 0.4
4 45 30 0.2
5 42.93 35 0.3
6 57.07 35 0.3
7 50 27.93 0.3
8 50 42.07 0.3
9 50 35 0.16
10 50 35 0.44
11 50 35 0.3
12 50 35 0.3
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Table 2 Viscosity, tubidity and sensory score (colour, flavor and overall liking) of passion fruit flavor syrup

obtained from 12 formulations

Formulation Consistency Turbidity Mean sensory score
(mm/ 15s) Colour Flavour Overall liking
1 5.73+0.37 2.00+0.01 6.97+1.39 6.90+1.78 7.19+1.55
2 5.00+0.3 1.67+0.06 6.81+1.38 6.55+1.52 7.031£1.35
3 5.06+0.40 1.91+0.065 7.03+1.29 6.81+1.45 7.13+1.14
4 4.10+0.36 1.99+0.03 6.74+1.27 6.90+1.57 6.93+1.21
5 6.26+0.25 1.95+0.08 6.90+1.42 6.68+1.39 6.97+1.06
6 4.76+0.25 1.79+0.04 7.00£1.40 6.77+1.58 7.06+£1.38
7 6.16+0.35 2.043+0.05 6.47+1.27 6.37+1.24 6.77+1.35
8 4.66+0.41 1.51+0.05 6.70£1.02 6.50+0.90 6.70+1.36
9 5.10+£0.17 1.96+0.08 6.97+0.88 6.47+1.16 6.80+1.52
10 4.10+0.36 1.82+0.06 6.77+0.93 6.13+£1.07 6.60£1.10
1 5.23+0.30 1.85+0.04 6.73+1.22 6.00+1.38 6.27+1.77
12 5.1+0.36 2.07+0.09 6.10+1.39 5.90+1.56 5.831£1.78
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Table 3 The predictive models for consistency, turbidity, colour, flavor and overall liking of passion fruit

flavor syrup

Response Predictive models Adjusted R’ Lack of fit
variables (P value)
Consistency +5.31-0.53(A)-0.53(B)-0.35(C)-0.40(A)(B)-0.91(A)(C) 0.9900 0.0444

-0.91(B)(C)+0.11(A%)+0.11(B?)-0.35(C?)

Turbidity +1.88-0.057(A)-0.19(B)-0.048(C)+0.059(A)(B) 0.7981 0.1059
-0.25(A)(C)-1.028E-003(B)(C)

Colour +6.45+0.034(A)+0.083(B)-0.071(C)-0.10(A)(B) 0.7191 0.7733
-0.030(A)(C)+0.034(B)(C)+0.23(A?)+0.048(B?)
+0.19(C?)

Flavour +5.94+0.034(A)+0.047(B)-0.12(C)-4.808E-003(A)(B) 0.9948 0.0233
-0.017(A)(C)+0.099(B)(C)+0.40(A2)+0.25(B2)
+0.19(C?)

Overall liking +6.09+0.034(A)-0.023(B)-0.071(C)-0.080(A)(B) 0.9317 0.2728
-0.11(A)(C)-7.205E-003(B)(C)+0.44(A?)+0.30(B?)
+0.28(C?)

turbidity

viscosity
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55,00 5000 . g 6000

A Passion fruits A Passion fruits

overall

& sugar
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Figure 1 Contour plot of the effect of concentrate passion fruit, sugar and xanthan gum on consistency,

turbidity, colour, flavor and overall linking of passion fruit flavor syrup
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Table 4 Optimization formula after overlapping

Ingredient Optimal formulation

(%) R1 R2 R3 R4 R5
Concentrate 55 53.53 471 48.03 54.25
passion fruit

juice

Sugar 40 39.27 39.23 38.14 37.56
Xanthan gum 0.2 0.2 0.2 0.2 0.2

Desirability 0.72 0.71 0.61 0.60 0.60
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