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Abstract

This research is under the Low Calorie Project. Which the experiment was studied for
producing this low-calorie dried compote. It aims to reduce the calories from sucrose
consumption. The optimum conditions for osmosis of compote dried fruits with other types of
sugar instead of sucrose were studied such as Erythritol, Maltitol and Glycerin combined with
stevia extract (Rebaudioside A 97%), these sugars are natural sugars. The dried compotes were

studied mango and rambutan, where the mango used erythritol sugar with glycerin citric acid

and Rebaudioside at a total concentration of 60% as an osmotic solution to compare with



sucrose and citric acid as an osmotic solution. It was found that the dehydrated mango
compote, which used Erytritol sugar with glycerin, citric acid and rebaudioside A 97 as an
osmotic solution had lower moisture content than using sucrose and citric acid as an osmotic
solution. And can reduced the baking time from 15 hours to 10 hours, in addition, they have
more appetizing colors than sucrose and citric acid as an osmotic solution. The osmotic
solution of 60% total concentration consisted of Erythritol : Glycerin: Citric acid : Rebaudioside A
97 : Water were 29.74 : 30 : 0.2 : 0.06 : 40 respectively. The dried mango had a moisture
content of 11.26% and the lowest free water content of 0.31 and had a solid content of
67.67 Brix. The score of color, flavor, texture and overall liking were close to the product of
sucrose as an osmotic solution. There were 4.96, 4.56, 4.26, and 4.67 from the total score of 7
points and had a higher appearance score than sucrose. For rambutans, the 2 type osmotic
solution contains the 15t were erythritol with glycerin and citric acid and the 2" were maltitol
with glycerin and citric acid at a total concentration of 40% compared with sucrose and citric
acid used as an osmotic solution. They were found that the dehydrated rambutan compote
used the osmotic solution from Erythritol: Glycerin : Citric acid : Water at 23.5: 16 : 0.5 : 60 and
19.5 : 20: 0.5: 60 respectively, reduced the free water from the rambutan more than sucrose
osmotic solution. For the rambutan, rebaudioside A 97 would not be used in osmotic solutions
because it made the dried rambutan tastes too sweet and not to be liked by the tester. The
best osmotic solution from erythritol sugar : glycerin : citric acid : water at 19.5: 20: 0.5 : 40
reduced the water content and had the lowest moisture content and free water content of
16.43% and 0.57, the highest solid content of rambutan 66 Brix. In addition to the highest
sensory test scores for appearance, color and overall preference were 5.05, 5.0 and 4.62. Score
from 7 points. For the 2"¥ osmotic solution contained maltitol sugar with glycerin and citric acid
at a total concentration of 40% at ratio of maltitol sugar : glycerin : citric acid : water at 31.5: 8:
0.5: 60 and 27.5: 12: 0.5: 60 were lower in moisture content and free water than the osmotic
solution from sucrose for 16.27 to 17% respectivly. In addition, all processes there were more
appetizing colors than the sucrose osmotic solution. For the sensory test, it was found that at
the ratio of Maltitol Sugar: Glycerin: Citric Acid: Water at 23.5: 16: 0.2: 60 had the highest
appearance, color, texture and overall liking score for 5.0, 4.96, 4.84 and 4.88. 7 points
respectively. The energy value of dried mango, it was found that the calorie decreased of
5.76% but the cost of product increased 196.58% from sugar osmotic solution. The energy of

dried rambutan from maltitol with glycerin osmotic solution decreased of 6.44% but the cost of



product increased 47.16%. The both products of dried mango and dried rambutan conform to

the standard referenced by the Thai community product standard of 11/2558.
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AMARNUIN
Table 4: The mangoes were soaked in sucrose osmotic solutions at any concentrations and
periods.

Concentrations of Periods (hr)
osmotic solution £ N

(“Brix) ! 2 >

50

60

70
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Table 5 The qualities of dried mango at at any concentrations and periods.

Concentrations of Color Moisture Water
Periods
osmotic solution content activity
(hr) L* a* b*
( °Brix) (%) (aw)
50 1 47.81 2.50 7.63 30.09 0.654
50 2 47.28 2.37 5.85 32.21 0.693
50 3 48.21 2.43 7.68 33.82 0.696
60 1 48.76 2.28 7.08 30.66 0.649
60 2 49.19 1.95 7.76 31.67 0.670
60 3 48.27 2.72 7.91 28.40 0.678
70 1 47.96 2.49 6.94 28.30 0.635
70 2 47.62 2.79 6.54 27.72 0.612
70 3 47.57 2.74 6.26 27.44 0.609

Figure 1 (left) Mango after soaking with an osmotic solution of erythritol sugar combined with
glycerin, citric acid and rebaudioside A and (right) Dried mangoes of 5 methods
Table 6 The quality of the dried mango using an osmotic solution of erythritol sugar with

glycerin and rebaudioside A.

Dried Color % Yield
Solution % Total acidity
Method mango pH %MC Aw L a* b* (Only mango
(Brix) (as citric acid)
(Brix) pulp)
Mango - 13.8c 358 86.60d - - 38.24b 269 6.97b -
1 63.1a 66.67b 359 39.55c 0.667d 3.33 41.33a 4.66a 8.99%a 34.52
2 54.55b 69.67ab  3.64 17.70b  0.465c 2.25 4352a 3953 7.82a 27.07
3 52.82b 70.67ab 356 12.17a  0.346b 2.10 45.19a 3.66a 9.80a 26.33
4 51.87b 72.0a 360 1296a 0.352b 2.81 43.86a 3.8la 8.19a 25.49
5 50.7b 67.67ab  3.64 11.26a 0.310a 2.61 44.42a 4.30a 9.92a 25.0
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Means within the same color followed by different letter are significantly different (P<0.05).

25

20

15

10

The 7- point hedonic scale of Dried mango

@ Overall
liking

[ Texture

[ Flavour

@ Color

a [@OAppeargnce

2 3 4 5 Methods

Means within the same color followed by different letter are significantly different (P<0.05).

Figure 2 Sensory scores of dried mangos using an osmotic solution of erythritol sugar with

glycerin and rebaudioside A.
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Figure 3 Dried rambutan of 5 methods using an osmotic solution of erythritol sugar with

glycerin, citric acid at total concentration of 40%

Table 7 The qualities of the dried rambutan using an osmotic solution of erythritol sugar with

glycerin at total concentration of 40%

Dried % Total Color
Method rambutan pH %MC a, acidity L* a* b*
(Brix) (as citric acid)
Rambutan 18.00d 4.74e 80.32c - 1.28c 43.64c 1.49a -2.04f
1 52.00c 4.04dbc  18.86a  0.70c 0.96b 38.38d 7.14f 5.15e
2 65.00a 400a 31.71b 0.73c 0.96b 56.85a 1.73b 7.34d
3 60.67b 4.02ab  19.59a 0.63b 0.87a 47.47b 3.63d 7.80c
q 60.00b 4.10d 17.10a  0.59a 0.87a 48.15b 5.12e 11.53a
5 66.00a 407cd 16.43a  0.57a 0.87a 46.49bc 3.37c 8.06b

Means within the same color followed by different letter are significantly different (P<0.05).

25

20

15

10

The 7 point hedonic scale of dried rambutan

Method
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b
457 2
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be 4.0502ab
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@ Overall liking

Texture

[ Flavour

[ Color

[ Appeargnce

Means within the same color followed by different letter are significantly different (P<0.05).
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Figure 4 Sensory scores of dried rambutan using an osmotic solution of erythritol sugar with

glycerin (7-point hedonic scale)

Figure 4 The dried rambutan using a sucrose osmotic solution (left) and dried rambutan using

an osmotic solution of maltitol sugar with glycerin at 4" method (right)

Table 8 The quality of the dried rambutan using an osmotic solution of maltitol sugar with

glycerin at concentration of 40%w

Method

rambutan

1

2
3
4
5

Dried
rambutan
(Brix)
18.00d
52.00c
67.00a
62.67b
59.33b
66.67a

pH

4.74b
4.04a
3.99a
4.04a
4.03a
4.0;a

%MC

80.32¢
18.86b

16.24a
16.43a

17.00ab
' 18.99%

0.71d
0.65¢
0.63¢
0.60b
0.57a

% Total

acidity
(as citric acid) L*
1.28b 43.64a
 0.96a 38.38b
0.92a 44.90a
0.90a 44.06a
0.92a 42.53a
1.02a 43.10a

Color

a*

1.49a

7.14e

4.16¢

3.51b

5.20d

4.47c

b*
-2.04a
5.15b
9.86d
8.31c
9.53d
8.62¢c

Means within the same color followed by different letter are significantly different (P<0.05).

% Yield
(Only rambutan
pulp)
36.03
35.79
34.99
34.54
34.23
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The 7 point hedonic scale of dried rambutan

25.00
@ Overall liking
20.00
[ Texture
15.00
[ Flavour
10.00
[ Color
5.00
[ Appearance
0.00
1 2 3 4 5
Method

Means within the same color followed by different letter are significantly different (P<0.05).
Figure 5 Sensory scores of dried rambutan using an osmotic solution of maltitol sugar with

glycerin (7-point hedonic scale)

Figure 6 (a) fresh rambutan (b) dried rambutan without soaking in osmotic solution and (c) dried

rambutan with soaking in osmotic solution
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Table 9 Contaminants of dried mango

1 Arsenic (As) meg/ke < 0.025 <1
2 Copper (Cu) mg/kg 1.66 < 20
3 Lead (Pb) mg/kg Not detected <1

* Refer to TIS 919-2532 Industrial Standard, dried fruit
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Table 10 Microbial test results of dehydrated mangoes

1 Total Plate Count CFU/g 10 <1x10° <1x10°

2 Escherichia coli MPN/g <3.0 <3 <3

3 Clostridium perfingens CFU/g <10.0 Not Detected -

4 Staphylococcus aureas = CFU/g <10.0 Not Detected < 10

5 Salmonella spp. per 25 ¢ Not Detected Not Detected Not Detected
6 Yeasts and Molds CFU/g <10 <1x10? <1x10°

*Refer to TIS 919-2532 Industrial Standard, dried fruit
**Refer to CMU 11/2558 Community Product Standards, Dried Vegetables and Fruits Compote

Aw Moistue content
25
0.5 d e YoM oisture
0.45 . o
——Aw4 C 20 a°c
0.4 .
0.35 —e—AwZ5 C 15 =g YaMoisture
03 25" ¢
0.25 b b 10
a ab
0.2 5 b b
0 2 4 6 Months 0 2 4 6 Months
Brightness Green-red color 10 Blue-yellow color
8
6 8
44 6
p —— 6 o
42 —e—L4C a —8—bd"C
a0 a 4 C 4 e q
d .25 °C =8-—2a25°
38
f 2 f h c 2 b —e—b2s°C
36
0 0 f
34 0 2 a 6
0 2 a4 8 Months Months 2 4 6 Months

Means within the same color followed by different letter are significantly different (P<0.05).

Figure 8 Characteristics of low calories dried mangoes during storage at 4 and 25 ° C for 6

months
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Figure 9 Storage of dried mango at temperature of 4-8 °C and 25 °C for the periods of 0 2 4 and

6 months
The 7 point hedonic scale of dried mango at other months
25
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10 o4
m2

5
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0
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Figure 10 Sensory scores of dried mangoes using an osmotic solution of erythritol sugar with

glycerin and rebaudioside A at other mounts.
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Table 11 The microbial testing of dried mango at the storage period for 6 months.

Total Plate = Escherichia = Clostridium Salmonella Yeasts and

Staphylococcus

Count coli perfingens aureas (CFU/g)  spp. (per 25 Molds
(CFU/9) (MPN/g) (CFU/9) 9) (CFU/9)
0 25 10 <3.0 <10 <10 Not Detected <10
2 4-8 <10 <3.0 <10 <10 Not Detected <10
25 <10 <3.0 <10 <10 Not Detected <10
4 4-8 <10 <3.0 <10 <10 Not Detected <10
25 <10 <3.0 <10 <10 Not Detected <10
6 4-8 <10 <3.0 <10 <10 Not Detected <10
25 <10 <3.0 <10 <10 Not Detected <10
1S standard® < 1x10° <3 Not Not Detected = Not Detected < 1 x 107
Detected
CMU standard** <1x10° <3 - <10 Not Detected = < 1x 10°

*Refer to TIS 919-2532 Industrial Standard, dried fruit
**Refer to CMU 11/2558 Community Product Standards, Dried Vegetables and Fruits Compote

Table 12 Cost of Dried mango and rambutan for another osmotic solutions

Dried Dried mangoes Dried Dried Dried
mango with =~ with an osmotic rambutan | rambutan with = rambutan with
| sucrose an solution of with an osmotic an osmotic
Products
| osmotic erythritol sugar sucrose an solution of solution of
solution with ¢lycerin and osmotic erythritol sugar ~ maltitol sugar
rebaudioside A solution with glycerin with glycerin
Mango 220 220 - - -
Fruit’s
Rambutan - - 350 350 350
price 10
fruit's pulp 5.38 5.38 2.8 2.8 2.8
kg. (Bath)
(ke)
Calcium Calcium 4.525 4.525 2.352 2.352 2.352
chloride chloride
solution Citric acid 107.74 107.74 3.864 3.864 6.864
(Bath)
Osmotic Sucrose 139.37 - 48.664 - -
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solution Erythritol

(Bath)
Maltitol

Glycerin

Reabaudioside

A
Citric acid
Time (hr)
Electricity
Unit (kwh)
(Bath)

Price (Bath)
Total cost (Bath)

*Calculated from Thai electricity bill type 2, small businesses at normal rate 3.9086 baht / unit.

4.525
15
22.53
88.06
564.22

605.59 -
620.4 -

51.855 =
4.525 5.88

10 15

15.02 22.53
58.71 88.06

1673.34 498.82

**Eectricity from hot air incubator, code 6640-016-0002 @3U (M) 2/31

206.39

66.08

5.88
15
22.53
88.06
722.63

230.3

52.864

5.88
15
22.53
88.06
736.32
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