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Abstract
The study on osmotic dehydration technology of fruit by continuous system was
carried out during October 2010 to September 2014 at PPDRO, Bangkok. Blanching duration,
sucrose concentration, soaking period in syrup and storage condition were performed. The
result showed that appropriate preparations of santol fruit were washing, cleaning, draining,
peeling and soaking with 1% NaCl and 1% citric acid solution for 30 minutes. Besides, santol
flesh was cut into 2 pieces and pulled seed out. Santol flesh then was sliced approximately 0.5
cm and put in to 0.5% CaCl, and 0.5% citric acid solution for 30 minutes. Pieces of santol flesh
were rinsed with clean water, drained, blanched for 6 minutes and soaked in 60 ©Brix sucrose
solution for 180 minutes (fruit and sucrose solution ratio was 1:2). Subsequently, samples were
immediately washed in warm water (50-60 °C), drained for a minute and putted them to hot air
oven (50 °C) for 18 hours. Afterward, osmotic dehydration santol product was kept at ambient
temperature (25-30 °C) and cold temperature (4-8 °C) for 6 months. It was found that moisture
content, water activity and microorganism levels of osmotic dehydration santol product kept in
both temperatures were in acceptable standard. Meanwhile, the sensory evaluation by
consumer acceptance score was decreased after 6 months storage of santol product at room
and cold temperatures. Consumer acceptance score of osmotic dehydration santol product
kept in ambient temperature and cold temperature were 4.88 - 5.04 and 5.24 - 5.52,

respectively.
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Table 1

Table 1 Quality analysis of santol

Qualities Santol
Moisture (%) 84.53
Protein (%) 0.99
Fat (%) 0.11
Ash (%) 0.52

Fiber (%) 1.46



Carbohydrate (%) 13.85

Total Energy (Kcal/100¢) 60.35
Total Sugar (g/100¢) 6.24
Fructose (g/100g) 1.71
Glucose (g/100g) 2.69
Sucrose (g/100g) 1.84
Total soluble solid (°Brix) 12.2
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Table 2 Water loss and solid gain at different blanching time

Blanching time (Minute) Water loss (%) Solid gain (%)




0 15.65b 24.55¢

2 17.25b 45.50b
4 20.37a 46.55b
6 20.56a 50.43ab
8 20.80a 52.88a
10 21.67a 54.87a

Different letters within a column (a-c) were significantly different (p<0.05)
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Figure 1 Color value at different blanching time
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Table 3 Sensory evaluation of dried santol by osmotic dehydration

Blanching time Scoring
(Minute) Color Taste Texture Overall
0 3.91b 4.55b 4.27b 4.36¢
2 5.55a 5.77a 5.32b 5.50b
a4 5.82a 5.86a 5.05b 5.50b
6 6.04a 6.50a 6.32a 6.77a
8 6.32a 6.55a 6.18a 6.45a
10 6.00a 6.41a 6.27a 6.59a

Different letters within a column (a-c) were significantly different (p<0.05)
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Table 4 Water loss and solid gain of dried santol at different concentration sucrose and

soaking time
Concentration Soaking time in syrup (Minute)
of Sucrose 90 120 150 180
(°Brix) WL SG WL SG WL SG WL SG
50 10.84c  22.42c 9.87b  20.23b 12.83b  21.36¢ 18.89b 22.55c
60 14.08b 26.42b 17.15a 28.18a 1597a 25.07b 22.38a 26.28b
70 19.89a 34.38a 18.99a 30.03a 15.14a 27.55a 23.7%9a 32.75a

Different letters within a column (a-c) were significantly different (p<0.05)
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Table 5 Sensory evaluation of dried santol by osmotic dehydration

Concentration  Soaking time Scoring
of Sucrose in syrup
Color Taste Texture Overall
(®Brix) (Minute))
60 90 5.52a 5.32a 5.40a 5.56ab
60 120 5.36a 5.68a 5.40a 5.48ab
60 150 5.52a 5.60a 5.36a 5.56ab
60 180 5.68a 5.64a 5.60a 6.00a
70 90 5.56a 5.24a 5.28a 5.44b
70 120 5.56a 5.32a 5.443 5.48ab
70 150 5.68a 5.443 5.48a 5.56ab
70 180 5.60a 5.32a 5.56a 5.68ab

Different letters within a column (a-b) were significantly different (p<0.05)
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Moisture content (%)

Figure 2 Water activity of dried santol (A: room temperature, B: cold temperature)
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Figure 3 Moisture content of dried santol (A: room temperature, B: cold temperature)
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Figure 4 L* value of dried santol (A: room temperature, B: cold temperature)
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Figure 6 b* value of dried santol (A: room temperature, B: cold temperature)
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Table 6 Microorganism quality of dried santol (room temperature condition)

Type of Shelf life (months)
Microorganism
packaging 0 1 2 3 4 5 6

PP <10 <10 <10 <10 15 30 40

PP + Si <10 <10 20 25 25 40 45
Total Plate

PP+ O, <10 <10 10 15 20 20 25
Count (CFU/g)

PP +Si+ 0O, <10 <10 <10 <10 <10 <10 20

Al <10 10 15 15 15 25 35

PP <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Escherichia coli PP + Si <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
(MPN/¢g) PP + O2 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

PP + Si+ O2 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Al <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

PP <10 <10 <10 <10 <10 37 63

PP + Si <10 <10 <10 27 27 40 a7
Molds (CFU/9)

PP + O2 <10 <10 <10 <10 17 37 73

PP+ Si+ 02 <10 <10 <10 13 17 20 40

Al <10 10 13 20 30 53 83

PP <10 <10 <10 <10 <10 <10 <10

PP + Si <10 <10 <10 <10 <10 <10 <10
Yeasts (CFU/g)

PP + O2 <10 <10 <10 <10 <10 <10 <10

PP +Si+ 02 <10 <10 <10 <10 <10 <10 <10

Al <10 <10 <10 <10 <10 <10 <10




Table 7 Microorganism quality of dried santol (cold temperature condition)

Type of Shelf life (months)
Microorganism
packaging 0 1 2 3 4 5 6

PP <10 <10 <10 <10 25 35 40

PP + Si <10 <10 <10 <10 <10 15 25
Total Plate

PP + O, <10 <10 <10 <10 <10 10 15
Count (CFU/g)

PP+ Si+ O, <10 <10 <10 <10 <10 <10 <10

Al <10 <10 <10 <10 <10 10 30

PP <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Escherichia coli PP + Si <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
(MPN/g) PP + O, <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

PP+ Si+ O, <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Al <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

PP <10 <10 <10 <10 <10 17 27

PP + Si <10 <10 <10 <10 <10 30 33
Molds (CFU/¢g)

PP + O, <10 <10 <10 <10 <10 13 37

PP+ Si+ O, <10 <10 <10 <10 10 13 20

Al <10 <10 <10 <10 <10 13 27

PP <10 <10 <10 <10 <10 <10 <10

PP + Si <10 <10 <10 <10 <10 <10 <10
Yeasts (CFU/g)

PP + 0O, <10 <10 <10 <10 <10 <10 <10

PP +Si+ O, <10 <10 <10 <10 <10 <10 <10

Al <10 <10 <10 <10 <10 <10 <10




Table 8 Nutritional value of dried santol by osmotic dehydration

Dried santol

Nutrient Unit
(Value per 100 grams)

Total sugar gram 60.4
Total Vitamin A microgram Not Detected
Vitamin B1 milligram Not Detected
Vitamin B2 milligram Not Detected
Calcium milligram 77.6

Iron milligram 0.51
Sodium milligram 16.9
Cholesterol milligram Not Detected
Total saturated fatty acid gram Not Detected
Ash gram 0.78
Moisture gram 15.84
Protein gram 1.89
Total Carbohydrate gram 80.14
Total Dietary Fiber gram 2.77
Total Energy kilocalories 340.27
Total Energy from fat kilocalories 12.15

Total Fat gram 1.35




Table 9 Sensory evaluation of dried santol (room temperature)

Shelf-life (Month)

Qualities Packaging
0 1 2 3 4 5 6

PP 6.40a 6.24a 5.96ab 5.92ab 5.36bc 5.20cd 4.68d

PP + Si 6.40a 6.24a 6.12a 6.12a 5.36b 5.40b 5.04b

Appearance PP + O, 6.40a 6.40a 6.28a 6.20a 6.00a 5.88ab 5.32b
PP +Si+ O, 6.40a 6.44a 6.20ab 6.12ab 6.08ab 5.64bc 5.28c

Al 6.40a 6.36a 6.08ab 6.04ab 5.44bc 5.36bc 5.28¢

PP 6.48a 6.08ab 5.56bc 5.56bc 5.28c 4.96c 4.24d

PP + Si 6.48a 6.04da 5.8dab 5.76ab 5.28bc 4.92cd 4.52d

Color PP + O, 6.48a 6.40a 6.20a 6.12a 6.00a 5.76a 4.64b
PP + Si + O, 6.48a 6.36a 6.24a 6.20a 6.08a 5.84a 4.92b

Al 6.48a 6.40ab 6.00abc  5.68bcd  5.28cde 5.20de 4.64e

PP 6.00a 5.96a 5.68a 5.60a 5.56a 5.52a 4.88b

PP + Si 6.00a 5.84a 5.72a 5.68a 5.56a 5.56a 4.64b

Flavor PP + O, 6.00a 5.92a 5.64a 5.64a 5.60a 5.52a 4.64b
PP +Si+ 0, 6.00a 5.84a 5.64a 5.64a 5.52a 5.40a 4.80b

Al 6.00a 5.72a 5.72a 5.64a 5.56a 5.52a 4.80b

Taste PP 6.84a 6.20Ab 6.04b 5.84b 5.80b 5.64b 5.44b



PP + Si 6.84a 6.00b 5.92b 5.80b 5.80b 5.60b 5.36b
PP + O, 6.84a 6.04b 5.84b 5.80b 5.80b 5.60b 5.36b
PP +Si+ 0, 6.84a 6.24ab 6.08bc 5.96bc 5.84bc 5.48bc 5.36¢
Al 6.84a 6.24ab 6.0db 6.00b 5.80bc 5.48bc 5.20c
PP 6.72a 6.16ab 5.96abc  5.8dbc 5.64bc 5.16cd 4.72d
PP + Si 6.72a 5.96b 5.68bc 5.52bc 5.52bc 4.96cd 4.72d
Texture PP+ O, 6.72a 5.88b 5.76bc 5.60bc 5.56bc 5.16bc 5.08c
PP +Si+ O, 6.72a 6.12ab 6.08ab 5.60bc 5.56bc 5.40bc 5.04c
Al 6.72a 6.16ab 5.96bc 5.68bcd  5.64bcd 5.20cd 5.04d
PP 6.76a 6.28ab 6.20ab 5.88bc 5.64bcd 5.24cd 5.00d
PP + Si 6.76a 6.08b 6.00bc 5.96bc 5.72bc 5.32cd 4.96d
Overall PP + O, 6.76a 6.0db 6.00bc 5.92bc 5.74bc 5.28c 4.88bc
PP+ Si+ O, 6.76a 6.32ab 6.24ab 6.12ab 5.76b 5.76b 5.04c
Al 6.76a 6.36ab 6.08ab 5.88bc 5.80bc 5.36cd 5.04d
Different letters within a row (a-e) were significantly different (p<0.05)
Table 10 Sensory evaluation of dried santol (cold temperature)
Shelf-life (Month)
Sensory Packaging
0 1 2 3 a4 5 6
PP 6.40a 6.12a 6.08a 6.16a 6.00a 5.76ab 5.20b
PP + Si 6.40a 6.40a 6.40a 6.28a 5.80ab 5.76ab 5.40b
Appearance PP + O, 6.40a 6.40a 6.36a 6.24a 6.08a 5.88a 5.80a
PP +Si+ 0O, 6.40a 6.60a 6.36ab 6.24ab 6.16ab 6.04ab 5.64b
Al 6.40a 6.08a 6.00a 5.88ab 5.88ab 5.76ab 5.36b
PP 6.48a 6.20ab 6.00abc  5.96abc  5.88abc 5.56bc 5.20c
PP + Si 6.48a 6.48a 6.32ab 6.00ab 6.00ab 5.84b 5.20ab
Color PP + O, 6.48a 6.40a 6.40a 6.24a 5.96a 5.80a 5.76a
PP +Si+ 0, 6.48a 6.48a 6.36ab 6.20ab 592abc  5.68bc 5.28c
Al 6.48a 6.16ab 6.08ab 6.0dab 5.92abc 5.56bc 5.28¢




PP 6.00a 6.08a 5.80ab 5.72ab 5.68ab 5.56ab 5.20b

PP + Si 6.00a 5.96a 5.88a 5.68a 5.64a 5.56a 5.32a

Flavor PP + O, 6.00a 5.84ab 5.80ab 5.60ab 5.60ab 5.48ab 5.12b

PP+ Si+ O, 6.00a 6.00a 5.76a 5.72a 5.52a 5.40a 5.32a

Al 6.00a 5.68ab 5.64ab 5.56ab 5.52ab 5.44ab 5.12b

PP 6.84a 6.20ab 6.12ab 6.12ab 5.88b 5.64b 5.56b

PP + Si 6.84a 6.2dab 6.16ab 6.08b 5.76bc 5.60bc 5.32c

Taste PP + O, 6.84a 6.28ab 6.08bc 5.92bc 5.88bc 5.36¢ 5.32¢

PP +Si+ O, 6.84a 6.44ab 6.08abc  6.08abc 5.68bc 5.36¢ 5.52c

Al 6.84a 6.16ab 6.04b 5.76bc 5.76bc 5.40bc 5.20c

PP 6.72a 6.16ab 5.92abc  5.92abc 5.88ab 5.56ab 5.16b

PP + Si 6.72a 5.96b 5.84b 5.72bc 5.44bc 5.48bc 5.04c

Texture PP + O, 6.72a 6.2dab 6.12ab 5.92bc 5.52bc 5.44bc 5.16¢
PP + Si + O, 6.72a 6.0d4ab 6.00ab 5.92ab 5.56b 5.40b 5.40b

Al 6.72a 6.08ab 5.92bc 5.80bc 5.52bc 5.36bc 5.20c

PP 6.76a 6.16ab 6.08ab 5.96bc 5.64bc 5.48bc 5.24c

PP + Si 6.76a 6.24ab 6.24ab 6.0dbc 588 bcd  5.48cd 5.32d

Overall PP + O, 6.76a 6.28ab 6.20abc  6.20abc  5.84bcd 5.56cd 5.44d
PP + Si + O, 6.76a 6.60a 6.24ab 6.08ab 5.84b 5.76b 5.52b

Al 6.76a 6.16ab 6.12ab 6.08abc 5.96bc 5.60bc 5.36¢

Different letters within a row (a-d) were significantly different (p<0.05)
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