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Abstract

This research aimed to optimize the formula to produce Indian gooseberry toffee. The seven
formulations of Indian gooseberry toffee consisting of Indian gooseberry fresh, sugar and water at
25-50 % were studied by using mixture design. Physical properties and sensory acceptance were
investigated. The results showed that weight loss of toffee varied directly to the amount of water.
The hardness toffee varied indirectly to the amount of water and Indian gooseberry flesh, and
brightness of toffee varied directly to the amount of sugar and Indian gooseberry flesh. Obviously,
an optimum formulation of Indian gooseberry toffee was 34 % Indian gooseberry flesh, 33 % sugar
and 33 % water. This formulation had the highest score of appearance (7.57+1.04), flavor
(7.17+1.37), taste (7.07+0.87), texture (7.33+0.80) and overall liking (7.30+1.15). Furthermore, the
addition of other fruits to Indian gooseberry (50 : 50) for reducing the astringent and bitter taste of
toffee were studied. The results revealed that all toffee formulas had no significant difference (p >
0.05) on the average scores of appearance and flavor. Interestingly, okra formula had the highest
score of taste (7.89+0.95) while mango formula had the highest score of texture (7.73+0.69). In
term of overall liking, okra and mango formulas had an average score higher than other formulas.
Therefore, toffee produced is an alternative value-added product for local raw materials, and it

can answer to consumers who prefer eating Indian gooseberry.
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Table 1 Formulation of Indian gooseberry

toffee by a 3-component* mixture

design
Formulations 1(2(3|4][5]|6|7
Indian gooseberry
34129(29(50(25|42]|25
flesh (%)
Sugar (%) 33129 |42|25|25(29|50
Water (%) 33142129125|50(29 |25

* A 3-component mixture (100 % in the mixture

design) was 100 % of the total formulation.
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Figure 3 Color of Indian gooseberry toffee by

a 3-component mixture design
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Table 2 The liking score (n=30) for seven formulations of Indian gooseberry toffee

Formulas Appearance Flavor Taste Texture Overall liking
1 7.57+1.04° 7.17+1.37° 7.07+0.87° 7.33+0.80° 7.30+1.15°
2 6.73+1.26" 6.77+1.36™ 6.13+0.94° 6.33+1.24° 6.23+1.22°
3 5.87+1.59° 6.13+1.55™ 5.77+1.10° 5.47+1.22° 5.87+1.48°
il 5.57+1.43° 6.10+1.49° 4.93+1.39° 4.87+1.07° 4.90+1.06°
5 6.00+1.22° 6.58+1.28% 5.97+0.89° 6.13+1.20° 6.03+1.24°
6 5.70+1.98° 6.33+1.42° 5.03+1.40™ 4.93+1.11 5.00+1.14°
7 5.63+1.69° 5.50+1.53° 5.60+1.19° 4.93+1.36 5.20+1.37°

mean+SD; *“ means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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Figure 4 Contour plot for optimum overlapping (A) of Indian gooseberry toffee formulations
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Figure 5 Appearance of Indian gooseberry toffee with fresh of papaya, wax gourd, okra, tamarind
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Table 3 Hardness, pH and color of Indian gooseberry toffee with fresh of papaya, wax gourd, okra,

tamarind and mango

Colors

Formulas Hardness (N) pH D > >
Control 9.17+0.15° 2.24+0.02" | 40.60+0.31° 2.80+0.14° 3.76+0.20°
Papaya 8.22+0.01° 3.28+0.01° 39.04+0.03° 3.72+0.09° 6.7320.17°
Wax gourd 6.35+0.04° 2.95+0.04° | 34.70+0.03° 4.35+0.06° 6.17+0.15°
Okra 6.52+0.08° 3.1620.02° | 30.33+0.09" | -0.28+0.02" | 7.18+0.12°
Tamarind 6.45+0.05 243x0.02° | 3838+0.19° | -0.04+0.04° | 4.65+0.15
Mango 8.25+0.03° 2.65+0.03° | 42.37+0.27° 1.77+0.18° 3.75+0.28°

mean=SD; *" means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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Table 4 The liking score (n= 30) for six formulations of Indian gooseberry toffee with fresh of

papaya, wax gourd, okra, tamarind and mango

Formulas Appearance Flavor Taste Texture Overall liking
Control 7.57+1.04™ 7.17+1.37™ 7.07+0.87° 7.33+0.80% 7.30+1.15%
Papaya 7.67+0.92™ 7.13+1.33"™ 7.37+0.96™ 7.53+0.82° 7.57+1.04%°

Wax gourd 7.30+1.15™ 7.23+1.30™ 7.03+0.85° 7.00+0.98° 7.07+1.08°
Okra 7.50+1.01™ 7.57+0.94™ 7.89+0.95° 7.63+0.81° 7.67+1.03°

Tamarind 7.63+1.00™ 7.70+1.18™ 7.58+0.93% 7.60+0.86° 7.57+1.14°%

Mango 7.70+0.95™ 7.60+1.04™ 7.80+0.85% 7.73+0.69° 7.77+1.01°

mean+SD; ““ means within each column indicate significant differences (p < 0.05); ™ means within

each column indicate non-significant differences (p > 0.05) using Duncan's multiple range test.
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