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Abstract

Fruit in syrup is produced by using sucrose as a sweetener. This sugar increases high energy levels
which can contribute negative impact on consumer health such as diabetes, cardiovascular disease,
fatty liver disease. However, alternative sugars have been used in food industries due to the
growing concern about people’s intake of sugar and these can keep blood glucose levels stable.
The purpose of this research was to produce fruit, pineapple and rambutan in low calorie syrup by
partial replacement of sucrose with an equivalent sweetness from the safe artificial sweeteners,
stevioside and sucralose. Using 4 different substitution at 25%, 50%, 75% and 100%. The results
showed that total soluble solid was increased by increasing the replaced, but did not affect color
and pH in all treatments compared to the control. The use of 75% sucralose substitution was
found to be the best in reduction of sucrose in pineapple in syrup production which provided
48.28 Kcal per 100 g (48.83% lower calories than the control) and 87.10% of consumer accepted
this product. Rambutan in low calorie syrup with desired characteristics was feasible with only 25%
sucralose substitution. It provided 79.41 Kcal per 100g which was 17.01% lower than the control
and consumer accepted this product at 78.13%. In addition, during storage at 10 months,
sweeteners presented the positive effect of a low degradation rate of color changes in the

products, while consumer accepted fruit in reduced calorie syrup more than the control.
Keywords: Low calorie, Sweeteners, Syrup, Pineapple, Rambutan
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Table 1 Experimental plan of syrup preparation with alternative sweeteners.

Treatment % Sucrose Amount of Stevioside Sucralose
replacement sucrose (g) (mg) (mg)
(Control) 0 30.00 0 0
1 25 22.50 15.00 0
2 50 15.00 30.00 0
3 75 7.50 45.00 0
il 100 0 60.00 0
5 25 22.50 0 12.50
6 50 15.00 0 25.00
7 75 7.50 0 37.50
8 100 0 0 50.00
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Table 2 Chemical properties of pineapple syrups prepared with pineapple juice and

sucrose syrup combination.

Parameters Commercial  Ratio of pineapple juice and sucrose syrup30%(w/w)
Product 1:9 2:8 3:7 4:6
pH 3.10a 2.95a 3.07a 3.06a 3.12a
Total soluble solids 24.95a 26.00a 25.20a 24.60ab 23.00b

a-b: within each row, means not followed by the same letters are significantly different at p<0.05.

Table 3 Attribute liking of pineapple in four different syrup formulations compared to

a commercial product.

Attributes Liking scores
Commercial Ratio
product 1:9 2:8 3.7 4:6
Overall liking 7.40a 6.75a 6.80a 6.70a 6.70a
Yellowness 7.70a 6.47b 6.55b 6.57b 6.45b
Size of pineapple 7.40a 6.05b 6.00b 5.90b 5.85b
Pineapple flavour 7.15a 6.70a 6.68a 6.53a 6.55a
Sweetness 6.90a 6.05b 7.01a 6.14b 6.00b

a-b: within each row, means not followed by the same letters are significantly different at p<0.05.
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Table 4 Chemical properties of rambutan syrups with different amount of citric acid.

Properties Commercial Amount of citric acid
product 0.1% 0.2%
pH 3.62b 3.80a 3.55b
Total soluble solids 33.60a 34.10a 34.00a

a-b: within each row, means not followed by the same letters are significantly different at p<0.05.

Table 5 Attribute liking of rambutan in different syrup formulations compared to

a commercial product.

Attributes Liking scores

Commercial Amount of citric acid

product 0.1% 0.2%

Overall liking 7.70a 6.31c 6.85b
Whiteness 7.60a 7.50a 7.55a
Size of rambutan 8.33a 7.15b 7.01b
Overall flavour 7.65a 6.47b 6.53b
Sweetness 7.74a 6.33b 7.02c

a-c: within each row, means not followed by the same letters are significantly different at p<0.05.
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Table 6 Physical and chemical properties of pineapple in syrup prepared with three different

sweetener levels.

Sweeteners Treatment % Sucrose Color pH TSS
replacement L* a* b* (®Brix)
Sucrose (Control) 0 38.46abc 1.36b 2.19d 4.06a  20.60a
Stevioside 1 25 38.11bcd 1.56a 2.55b 396a  17.30b
2 50 38.75a 1.24b 2.19d 4.05a 12.67d
3 75 38.02d 1.30b 2.21d 4.02a 8.77e
a4 100 38.56ab 1.40a 2.30c 4.06a a.70f
Sucralose 5 25 38.03abcd  1.53a 2.14d 4.05a  16.50c
6 50 38.35abcd  1.25b 2.68a 4.03a 12.43d
7 75 38.07cd 1.31b 2.56b 4.04a 8.87e
8 100 38.29bcd 1.58a 2.22d 3.96a a.97f

a-f: within each column, means not followed by the same letters are significantly different at p<0.05.
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Figure 1 Principle component analysis (PCA) on sensory evaluation of pineapple in syrup with

different sweetener levels.



Table 7 Attribute liking of pineapple in syrup prepared with different sweetener levels.

Sweeteners  Treatment % Sucrose Overall Appearances Yellowness Pineapple Softness Sweetness Sourness Accept Not
replacement liking flavour accept

Sucrose (Control) 0 7.00a 6.91a 6.75a 6.72a 71.22a 6.81a 6.09a 90.63 9.38
Stevioside 1 25 6.22abc 6.66a 6.78a 6.35abc 6.72ab 6.13a 5.66ab  84.38 15.63
2 50 6.25abc 6.29a 6.59a 6.34abc 6.28bc 6.31a 591ab  75.00 25.00

3 75 5.72cd 6.22a 6.13ab 5.63cde 5.75cd 5.06b 5.4d4ab  74.19 2581

a4 100 43le 5.41b 6.19ab 5.00f 5.00d 4.25b 4.41c 34.38 67.74

Sucralose 5 25 6.75ab 6.66a 6.91a 6.59ab 6.88ab 6.63a 58lab  77.42 22.58
6 50 6.13bc 6.35a 6.10ab 6.42ab 6.26bc 6.16a 594ab  83.87 16.13

7 75 6.06bc 6.44a 6.2dab 5.94bcd 6.15bc 6.06a 5.64ab 87.10 12.90

8 100 5.19d 5.28b 5.47b 5.34ef 5.28d 5.13b 5.06bc  65.63  34.38

a-d:within each column, means not followed by the same letters are significantly different at p<0.05.
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Table 8 Physical and chemical properties of rambutan in syrup prepared with three different

sweetener levels.

Sweeteners Treatment % Sucrose Color pH TSS

replacement L* a* b* (®Brix)

Sucrose (Control) 0 39.00a 2.15a  -0.79c 4.54a 22.27a
Stevioside 1 25 41.26a 1.98a -0.42b 4.56a 19.37ab
2 50 41.85a 1.90a -0.21a 4.54a 15.27c

3 75 42.28a 1.85a -0.23a 4.56a 11.10d

it 100 43.15a 1.83a -0.24a 4.59a 6.87e

Sucralose 5 25 40.46a 2.09a -0.59b 4.50a 18.80b
6 50 40.54a 2.02a -0.56b  4.54a 15.43c

7 75 41.94a 191a -0.24a 4.55a 10.60d

8 100 40.77a 1.97a -0.79c¢ 4.56a 7.06e

a-e: within each column, means not followed by the same letters are significantly different at p<0.05.
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Figure 2 Principle component analysis (PCA) on sensory evaluation of rambutan in syrup with

different sweetner levels.
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Table 9 Attribute liking of rambutan in syrup prepared with different sweetener levels.

Sweeteners  Treatment % Sucrose Overall  Appearances Whiteness Overall  Softness  Sweetness  Sourness  Accept Not
replacement liking flavour accept
Sucrose (Control) 0 6.00a 6.41a 6.78a 5.56a 6.53a 5.69ab 4.943 71.88 28.13
Stevioside 1 25 5.34ab 5.94a 6.59%a 4.69ab 6.41ab 5.4dab 4.97a 75.00 25.00
2 50 4.94bc 6.06a 6.50a 4.75ab 6.00abc 5.09abc 4.34abc  68.75 31.25
3 75 4.72bc 5.47ab 6.16a 4.38b 5.38cd 4.69bc 4.22abc  65.63 53.13
a4 100 3.38d 4.91b 6.31a 3.34c 4.69d 3.44d 3.50c 18.75 81.25
Sucralose 5 25 6.00a 5.78ab 6.69a 5.50a 6.44ab 597a 5.03a 78.13 21.88
6 50 5.06abc 6.22a 6.56a 4.63ab 5.94abc 5.38ab 4.66ab 65.63 34.38
7 75 4.97bc 5.63ab 6.44a 4.56ab 5.63bc 4.94bc 4.38abc 50.00 50.00
8 100 4.19cd 5.59ab 6.78a 3.81bc 4.69d 4.13cd 3.75bc 40.63 59.38

a-d: within each column, means not followed by the same letters are significantly different at p<0.05.
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Table10 Physical and chemical properties of pineapple in heavy and low calorie syrup during storage for 10

months.
Storage time  Treatment Color pH TSS (°Brix)
(months) L* a* b*
0 Control 38.33+0.72a 1.95+0.33a 2.33+0.11a 4.05+0.02a 20.10+0.27a
Low calorie 38.29+0.54a 1.87+0.21a 2.42+0.14a  4.06+0.04a 8.40+0.37b
2 Control 38.29+0.66a 1.93+0.15a 2.36+0.09a 4.05+0.03a 20.20+0.61a
Low calorie 38.27+0.84a 1.89+0.92a 237+0.26a  4.06+0.06a 8.30+0.47b
4 Control 37.34+0.35a 1.93+0.67a 2.26£0.06a  3.99+0.03a 20.50+0.53a
Low calorie 37.65+£0.41a 1.73+0.73a 2.35+0.13a  3.98+0.05a 8.20+0.19b
6 Control 35.37+0.32a 2.31+0.68a 2.02+0.12a = 3.87+0.04a 20.10+0.26a
Low calorie 34.61+0.68a 1.98+0.44a 2.24+0.35a  3.82+0.02a 8.10+0.34b
8 Control 30.39+0.78b 2.78+0.53a 1.97+0.94a  3.94+0.07a 20.76+0.39a
Low calorie 34.70+0.35a 2.06+0.62b 2.01+0.82a  3.98+0.06a 8.30+0.24b
10 Control 27.74+0.11b 3.26+0.04a 2.05£0.08a  4.06+0.03a 20.73+0.67a
Low calorie 33.52+0.35a 2.10+0.26b 2.14+0.18a  4.11+0.02a 8.27+0.12b

a-b: within each column, means not followed by the same letters are significantly different at p<0.05.



Table 11 Attribute liking of pineapple in in heavy and low calorie syrup during storage for 10 months.

Storage  Treatment Overall Appearance Yellowness Pineapple Softness Sweetness  Sourness

time liking flavour
(months)
0 Control 7.00a 6.91a 6.75a 6.72a 7.22a 6.81a 6.09a
Low calorie 6.02b 6.66b 6.58b 6.01b 6.15b 6.13b 591a
2 Control 7.12a 6.90a 6.78a 6.75a 7.12a 6.83a 6.06a
Low calorie 6.05b 6.60b 6.59b 6.04b 6.18b 6.11b 5.90a
4 Control 7.10a 6.84a 6.76a 6.70a 7.20a 6.80a 6.11a
Low calorie 6.00b 6.68b 6.50b 6.10b 6.09b 6.15b 597a
6 Control 6.67a 6.60a 6.43a 6.66a 6.76a 6.67a 6.13a
Low calorie 6.43a 6.33b 6.43a 6.26b 6.36b 6.10b 5.73a
8 Control 6.37a 6.42a 6.07b 6.58a 6.443a 6.70a 6.09a
Low calorie 6.21a 6.33a 6.55a 6.19b 6.28a 6.37b 5.59b
10 Control 5.96a 6.03a 5.54b 6.14a 6.25a 6.63a 597a
Low calorie 6.07a 6.28a 6.48a 6.00a 6.11a 6.19b 5.41a

a-b: within each column, means not followed by the same letters are significantly different at p<0.05.

Table 12 Composition of nutrient of pineapple in low calorie syrup (per 100 g) during storage

for 8 months.

Nutritional composition Storage time (months)
0 8

Calories (Kcal) 48.28 43.60
Calories from Fat (Kcal) 0.00 0.72
Carbohydrate (g) 11.57 10.00
Total sugar (g) 10.96 9.43
Glucose 4.15 4.22
Fructose 4.13 4.34
Sucrose 0.92 0.87
Protein (g) 0.19 0.72
Fat () <0.01 <0.08
Dietary Fiber (g) 0.10 0.57

Ash (g) 0.20 0.17
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Table 13 Physical and chemical properties of rambutan in heavy and low calorie syrup during

storage for 10 months.



Storage time  Treatment Color pH TSS (°Brix)
(months) L* a* b*

0 Control 40.12+0.65a 2.21+0.05a  -3.30+0.19a 4.51+0.05a 34.00+0.37a
Low calorie 40.53+0.49a 2.15+0.16a -3.36+0.26a 4.50+0.03a 21.17+0.14b

2 Control 39.81+0.63a 2.14+0.13a  -3.50+0.11b  4.48+0.08a 33.19+0.32a
Low calorie 38.34+0.75a 227+0.24a  -2.35+0.33a  4.50+0.09a 20.21+0.19b
4 Control 33.91+0.81b 296+0.17a  -3.53x0.32b  4.57+0.03a 34.03+0.35a
Low calorie 37.08+0.51a 3.04+0.19a  -2.17+0.30a  4.50+0.02a 21.20+0.20b
6 Control 32.11+0.40b 4.03+0.08a  -3.56+0.28b  4.05+0.06a 33.90+0.44a
Low calorie 36.46+0.72a 3.36+0.06b  -2.57+0.54a  4.33+0.04a 21.10+0.32b
8 Control 31.84+0.51b 2.46+0.26a -2.70+0.12b  3.89+0.11a 34.30+0.35a
Low calorie 36.93+0.78a 1.97+0.12b  -1.26+0.18a  4.10+0.02a 20.60+0.10b
10 Control 31.69+0.84a 2.85+0.21a  -0.45+0.29a  4.19+0.06a 34.57+0.35a
Low calorie 31.29+0.40a 2.25+£0.06b  -1.53+0.36a  4.27+0.05a 20.10+0.17b

a-b: within each column, means not followed by the same letters are significantly different at p<0.05.

Table 14 Attribute liking of rambutan in in heavy and low calorie syrup during storage for 10 months.

Storage time Treatment Overall Appearance Whiteness Overall Softness Sweetness — Sourness
(months) liking flavour
0 Control 6.01a 6.45a 6.75a 5.65a 6.49a 6.81a 5.02a
Low calorie  6.02a 6.30a 6.58b 5.57a 6.443a 6.13b 5.01a
2 Control 6.05a 6.37a 6.78a 5.35a 6.32a 6.83a 5.06a
Low calorie  6.07a 6.28b 6.59b 5.34a 6.28a 6.11b 5.08a
4 Control 6.00a 6.40a 6.06b 5.30a 6.25a 6.80a 5.17a
Low calorie  6.92a 6.63a 6.50a 5.50a 6.2%a 6.15b 5.13a
6 Control 5.27b 5.07b 4.20b 5.60b 5.90b 5.77b 5.10b
Low calorie 7.03a 7.27a 6.93a 6.80a 7.07a 6.87a 6.10a
8 Control 5.00b 5.33b 4.20b 5.63b 5.22b 5.63b 5.12b
Low calorie 6.94a 6.8%a 6.76a 6.94a 7.17a 6.77a 6.34da
10 Control 5.10b 5.08b 4.00b 5.22b 5.10b 571b 5.00b
Low calorie 6.57a 6.02a 551a 6.70a 6.85a 6.53a 6.14a

a-b:within each column, means not followed by the same letters are significantly different at p<0.05.

Table15 Composition of nutrient of rambutan in low calorie syrup (per 100 g) during storage

for 8 months.



Nutritional composition Storage time (months)

0 8
Calories (Kcal) 79.41 80.74
Calories from Fat (Kcal) 0.81 1.62
Carbohydrate (g) 18.95 20.94
Total sugar (g) 18.31 19.16
Glucose 8.71 8.63
Fructose 8.63 8.76
Sucrose 1.84 1.77
Protein (g) 0.70 0.59
Fat (g) 0.09 0.18
Dietary Fiber (g) 0.10 0.46
Ash (g) 0.20 0.18
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