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Abstract

Research and Development on Low-Calories Diets was performed during 2018 — 2020 at
Postharvest and Processing Research and Development Division. The objective of this study was to
develop low-calorie diets using sweetener and fat replacer. This research was divided into 2
activities with 5 experiments as follow.

In Activity 1, development on low-calories diets by sweetener, the suitable formula of ready
to drink fruit jelly drink with stevia, fruit in low calories syrup, and low caleries dehydrated fruits
compote by low calories sweetener were studies. The ready to drink pineapple jelly drink with
stevia syrup give low energy 30 kilocalories per serving (120-grams)-but the ready to drink lychee
jelly drink with stevia was not proper product because of consumer does not accept in color, odor
and taste. In addition, the ready to drink pineapple jelly drink and lychee jelly drink with stevia
extract give low energy 30 and 35 kilocalories {per serving (120 grams) respectively. The study of
shelf life of product, ready to drink pineapple jelly drink with stevia syrup, in retort pouch found
that the product can be stored at room temperature at least 6 months by chemical composition,
pH, total soluble solid were unchanged and the microbes were within the standard criteria. The use
of 75 percent sucralose substitution was found to be the best in reduction of sucrose in pineapple
in syrup production which provided 48.28 Kcal per 100 ¢ (48.83percent lower calories than the
control) and 87.10 percent of consumers accepted this product. Rambutan in reduced calorie syrup
with desired characteristics was feasible with only 25 percent sucralose substitution. It contained
79.41 Kcal per 100g which was 17.01 percent lower than the control and consumers accepted this
product at 78.13 percent. In addition, during storage at 10 months, sweeteners presented the
positive effect of a low degradation rate of color changes in the products, while consumers
accepted fruit in the reduced calorie syrup more than the control. The osmotic solution of 60
percent total concentration consisted of Erythritol : Glycerin: Citric acid : Rebaudioside A 97 percent
: Water were 29.74 : 30 : 0.2 : 0.06 : 40 produced dried mango had a moisture content of 11.26
percent and the lowest water activity was 0.31 and soluble solid content was 67.67 Brix. The

sensory evaluation in color, flavor, texture and overall liking were close to the product of sucrose
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as an osmotic solution but appearance score was higher than sucrose. For rambutans, the results
found that the water activity of dehydrated rambutan compote by the osmotic solution from
Erythritol: Glycerin: Citric acid: Water at 23.5: 16 : 0.5 : 60 and 19.5 : 20: 0.5: 60 was more reduced
from the rambutan than sucrose osmotic solution. The optimal osmotic solution for rambutan was
erythritol sugar: glycerin: citric acid: water was 19.5: 20: 0.5 : 40 The water content of dried
rambutan was reduced and lowest moisture content and water activity were 16.43 percent and
0.57. The highest soluble solid content of rambutan was 66 Brix. In addition to the highest sensory
test scores for appearance, color and overall preference. Moreover, the osmotic solution contained
total concentration of 40 percent at ratio of maltitol sugar : glycerin : citric-acid : water at 31.5: 8:
0.5: 60 were lower in moisture content and water activity than the osmotic solution from sucrose.
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. The energy value of
dried mango, it was found that the calorie decreased of 5.7 6 percent but the cost of product
increased 196.58 percent from sugar osmotic solution. The energy of dried rambutan from maltitol
with glycerin osmotic solution decreased’ of 6.4dpercent but the cost of product increased
47.16percent. Both products of dried mango and dried rambutan conform to the standard
referenced by the Thai community product standard of 11/2558. Moreover, scale up of low calories
diets processing to production plant was performed. The entrepreneur who has a potential to
produce low calories diets was Khong Nam Khem Tanjai Community enterprise in Chanthaburi
province. The qualities of low calories diets obtained from the study were determined. The
resulting of quality of low calorie dried rambutan produce by scale up process show that total
energy was 332.76 kcal per 100 g or equivalent to 99.84 kcal per serving (30 g) and the chemical
composition was like the product from lab scale. The microbial and contamination were in Thai
community product stand 136/2558 dried fruits and vegetables. Moreover, the qualities, total
energy, moisture content, total fat, total carbohydrate, microbial and contamination of the product
after stored at 4 degree Celsius for 6 months were like its beginning. The consumer acceptance
evaluation results shown that low calorie dried rambutan was accepted from general consumer

with overall acceptance in slightly like level.
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In activity 2, development on low-calories diets by fat replacer, utilization of pectin from
mango peel and passion fruit peel as fat replacer in reduced fat ice cream and reduced fat
Mayonnaise was studied. The results showed that, pectin from mango peel and passion fruit peel
could be used as fat replacer at levels 2.0 percent of pectin in ice cream and 4.5 percent of pectin
in mayonnaise. The amount of total energy in the reduced fat ice cream with pectin from mango
peel and passion fruit peel was 149.41 and 151.15 Kcal/100 g respectively and the amount of total
energy in the reduced fat mayonnaise with pectin from mango peel and passion fruit peel was

466.82 and 469.54 Kcal/100 g respectively.
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Abstract

Development on Low-Calories Diets by Using Non-Sugar Sweetener. aims to reduce the
calories from sucrose consumption in jelly fruit juice drink, fruit in syrup and compote dried fruits
for an alternative product for human health. The research performed during 2018 - 2020 at
Postharvest and Processing Research and Development Division._In this activity consisted of 4
experiments as follows:

Experiment 1, Research and development of low calories jelly fruit juice drink with stevia as
sweetener in retort punches, stevia syrup instead of sugar in ready to drink pineapple jelly drink
and lychee in were investigated. The results found that boiling stevia at 100 degree Celsius was
performed highest content sweetener, stevioside and rebaudioside A, 1,700 pg/ml. The suitable
formula of ready to drink pineapple jelly drink with stevia syrup were 500 grams of pineapple juice,
150 grams of stevia syrup, 2.8 grams of agar powder, 1 grams of citric acid and 450 grams of water
give low energy 30 kilocalories per serving (120 grams) but the ready to drink lychee jelly drink with
stevia was not proper product because of consumer does not accept in color, odor and taste.
Moreover, the optimal formula of ready to drink pineapple jelly drink and lychee jelly drink with
stevia extract were studies. The results showed that suitable formula of ready to drink pineapple
jelly drink with stevia extract were 500 grams of pineapple juice, 0.25 grams of stevia extract, 0.04
grams of sucralose, 2.8 grams of agar powder, 1 grams of citric acid and 600 grams of water and
suitable formula of ready to drink lychee jelly drink with stevia extract were 500 grams of lychee
juice, 0.20 grams of stevia extract, 0.1 grams of sucralose, 3 grams of agar powder, 2.2 grams of citric
acid, 1 grams of pectin and 620 grams of water give low energy 30 and 35 kilocalories per serving
(120 grams) respectively. The study of shelf life of product, ready to drink pineapple jelly drink with

stevia syrup, in retort pouch found that the product can be stored at room temperature at least 6
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months by chemical composition, pH, total soluble solid were unchanged and the microbes were
within the standard criteria.

Experiment 2, development of fruit in low calorie syrups in retort pouches, the study to
produce fruit, pineapple and rambutan, in low calorie syrup by partial replacement of sucrose with
an equivalent sweetness from the alternative sweeteners, stevioside and sucralose, and kept these
in retort pouches results showed that total soluble solids were increased by increasing the
replaced sweeteners but did not affect color or pH in all treatments compared to the control. The
use of 75 percent 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 percent lower calories
than the control) and 87.10 percent of consumers accepted this product. Rambutan in reduced
calorie syrup with desired characteristics was feasible with only 25 percent sucralose substitution. It
contained 79.41 Kcal per 100g which was 17.01percent lower than the control and consumers
accepted this product at 78.13 percent. In addition,«during storage at 10 months, sweeteners
presented the positive effect of a low degradation  rate. of ‘color changes in the products, while
consumers accepted fruit in the reduced calorie’syrup more than the control.

Experiment 3, development of lowcalories.compote dried fruits, the optimum conditions for
osmosis of compote dried fruits with other types of sugar instead of sucrose were studied. It was
found that the dehydrated mango«compote, which used Erytritol sugar with glycerin, citric acid and
rebaudioside A 97 percent 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 percent total concentration consisted of Erythritol : Glycerin: Citric acid :
Rebaudioside A 97 percent : Water were 29.74 : 30 : 0.2 : 0.06 : 40 produced dried mango had a
moisture content of 11.26 percent and the lowest water activity was 0.31 and soluble solid content
was 67.67 Brix. The sensory evaluation in color, flavor, texture and overall liking were close to the
product of sucrose as an osmotic solution but appearance score was higher than sucrose. For
rambutans, the results found that the water activity of dehydrated rambutan compote by the
osmotic solution from Erythritol: Glycerin: Citric acid: Water at 23.5: 16 : 0.5 : 60 and 19.5 : 20: 0.5:
60 was more reduced from the rambutan than sucrose osmotic solution. The optimal osmotic

solution for rambutan was erythritol sugar: ¢lycerin: citric acid: water was 19.5: 20: 0.5 : 40 The
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water content of dried rambutan was reduced and lowest moisture content and water activity
were 16.43 percent and 0.57. The highest soluble solid content of rambutan was 66 Brix. In
addition to the highest sensory test scores for appearance, color and overall preference. Moreover,
the osmotic solution contained total concentration of 40 percent at ratio of maltitol sugar : glycerin
. citric acid : water at 31.5: 8: 0.5: 60 were lower in moisture content and water activity than the
osmotic solution from sucrose. 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. The energy value of dried mango, it was found that the calorie decreased of
5.7 6 percent but the cost of product increased 196.58 percent from sugar osmotic solution. The
energy of dried rambutan from maltitol with glycerin osmotic solution decreased of 6.44 percent
but the cost of product increased 47.16percent. Both products of dried mango and dried rambutan
conform to the standard referenced by the Thai commmunity product standard of 11/2558

Experiment 4, Scale up of low calories diets processing to production plant, scale up of low
calories diets processing to production plant was performed. The entrepreneur who has a potential
to produce low calories diets was Khong Nam Khem Tanjai Community enterprise in Chanthaburi
province. The qualities of low calories diets obtained from the study were determined. The
resulting of quality of low calerie"dried rambutan produce by scale up process show that total
energy was 332.76 kcal per 100 ¢ or equivalent to 33.28 kcal per serving (10 ¢) and the chemical
composition was like the product from lab scale. The microbial and contamination were in Thai
community product stand 136/2558 dried fruits and vegetables. Moreover, the qualities, total
energy, moisture content; total fat, total carbohydrate, microbial and contamination of the product
after stored at 4 degree Celsius for 6 months were like its beginning. The consumer acceptance
evaluation results shown that low calorie dried rambutan was accepted from general consumer
with overall acceptance in slightly like level.

The results of this study show that using sweetener replace sugar in ready to drink fruit juice
jelly drink, fruit in syrup and dehydrated fruit compote can reduce total energy from consumption
that can develop to heathy diet and market competitive.

Keyword : sweetener, stevia, ready to drink fruit juice jelly drink, fruit in syrup, dehydrated fruit

compote, pineapple, rambutan, mango
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Table 1 Experimental plan of syrup preparation with alternative sweeteners.

Treatment percent Amount of Stevioside Sucralose
Sucrose sucrose (g) (mg) (mg)
replacement
(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
4 100 0 60.00 0
5 25 22.50 0 12.50
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Table 2 Formulas of osmotic solutions at total concentration of 60 percent for soaking mango in

each methods

Methods Sucrose  Erythritol ~ Glycerin  Citric acid Rebaudioside ~ Water
A 97 percent

1 59.8 - - 0.2 - 40




2 - 4ar.74 12 0.2 0.06 40
3 - 41.74 18 0.2 0.06 a0
4 - 35.74 24 0.2 0.06 a0
5 - 29.74 30 0.2 0.06 40
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LAAYATIUID UdIUNANAY Table 3

NAWDIU AD 31.5 :
NAWDIU AD 27.5 :
NAWBIU AD 23.5 :

NADSU AD19.5 :

12
16
20

Table 3 Formulas of osmotic solutions at total concentration of 40 percent for soaking rambutan in

each methods

Methods Sucrose

Erythritol Glycerin

Citric acid  Water

1 39.5

0.5

60

2 -

315

8

0.5

60
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3 - 27.5 12 0.5 60
4 - 235 16 0.5 60
5 - 19.5 20 0.5 60
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wHaENIsSUIT JaunaufIwandly Table 4

Table 4 Formulas of osmotic solutions at total concentration of 4 0 percent for soaking

rambutan in each methods

Methods Sucrose Maltitol Glycerin  Citric acid Water

1 395 - - 0.5 60
7 - 31.5 8 0.5 60
3 - 27.5 12 0.5 60
a4 - 23.5 16 0.5 60
5 - 19.5 20 0.5 60
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Figure 1 Principle component analysis (PCA) on sensory evaluation of pineapple in syrup with

different sweetener levels.
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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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(right) Thai Guideline Daily Amount
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Table 5 Cost of Dried mango and rambutan for another osmotic solutions
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Methods 1 2 3 4 5
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 glycerin 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)
Sucrose 139.37 - 48.664 - -
Erythritol - 605.59 - 206.39 -
Osmotic Maltitol - - - - 230.3
solution
(Bath) Glycerin - 620.4 - 66.08 52.864
Reabaudioside - 51.855 - - -
A
Citric acid 4.525 4.525 5.88 5.88 5.88
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Time (hr) 15 10 15 15 15
Electricity
Unit (kwh) 22.53 15.02 22.53 22.53 22.53
(Bath)
Price (Bath) 88.06 58.71 88.06 88.06 88.06
Total cost (Bath) 564.22 1673.34 498.82 722.63 736.32

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

**Electricity from hot air oven, code 6640-016-0002 & (1) 2/31
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Research and Development on Low-Calories Diets by Using Fat Replacer
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Akanit Pisalwadcharin Wimonwan Wattanawichit and Komate Satayawut
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Abstract

The “objective of this research is utilize of pectin from mango peel and
passion fruit peel as fat replacer in reduced fat food. It was shown that the
production yield of pectin from mango peel and passion fruit peel obtained from
extraction condition using 3 percent citric acid at temperature 80 °C was 14.35 and
17.62 percent respectively. The degree of esterification (DE) of pectin from mango
peel and passion fruit peel was 57.88 and 63.47 percent respectively. The result
indicates that pectin from mango peel and passion fruit peel were high methoxyl
type. After that, utilization of pectin from mango peel and passion fruit peel as fat
replacer in reduced fat ice cream and reduced fat Mayonnaise was studied. The

results showed that, pectin from mango peel and passion fruit peel could be used as
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fat replacer at levels 2.0 percent of pectin in ice cream and 4.5 percent of pectin in
mayonnaise. The amount of total energy in the reduced fat ice cream with pectin
from mango peel and passion fruit peel was 149.41 and 151.15 Kcal/100 ¢
respectively and the amount of total energy in the reduced fat mayonnaise with
pectin from mango peel and passion fruit peel was 466.82 and 469.54 Kcal/100 ¢
respectively.

Keyword: Reduced fat food, Pectin, Fat replacer
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Table 6 Nutritional value of reduced fat ice cream with pectin from mango peel and

passion fruit peel

Nutrition Fact*

(100 g of product)

Reduced fat ice cream with

pectin from mango peel

Reduced fat ice cream with

pectin from passion fruit peel

Total Energy (Kcal)
Calories from Fat (Kcal)
Total fat (g)
Saturated fat (g)
Cholesterol (mg)
Protein (g)
Carbohydrate (g)

Fiber (¢)

Sugar (g)
Sodium (mg)
Vitamin A (ug)
Vitamin B1 (mg)
Vitamin B2 (mg)
Calcium (mg)

Iron (mg)

149.41
28.44
3.16
2.29
13.42
4.25
26.28
0.57
1879
55.14
45.06

< 0.030

0.302
152.35
1.40

151.15
28.71
3.19
2.31
13.47
4.28
26.33
0.54
18.84
55.02
45.35

< 0.030
0.310
155.82
1.40

NsANwIgRINISHARINEBagnsunsgunidluiuiesar 75 uazingeauagnsan

lustunlgmafuaindsnuzirazinafiuaindsniansaiduat suawnulusiy fvuslen

gouuaantusuiusuulviiusesay 40 Tnadumeafuainlasnusilasmaauainasn

w@salunigesuaanlatuusunusesay 1.5, 3.0 way 4.5 wuItungeaua v uAuLaTa

gosuaan luuAnwaRuaIndenuztasiUioniansaldnyasusinglnalAesiu a1n

n1sfnwpuandivasaunmesngeuudanluduaingasluiufuniiluiuiesas 75

Wunnwasuaaaluiundluiudesas 40 lnen1siariaunialaznisesay n1swendulay
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Table 7 Nutritional value of reduced fat-mayonnaise with pectin from mango peel

and passion fruit peel.

Nutrition Fact* (100 g of product)
Reduced fat mayonnaise Reduced fat mayonnaise
with pectin from mango with pectin from passion
peel fruit peel
Total Energy (Keal) 466.82 469.54
Calories from Fat (Kcal) 413.55 419.22
Total fat (g) 45.95 46.58
Saturated fat (g) 10.85 10.90
Cholesterol (mg) 152.21 154.03
Protein (g) 2.81 2.87
Carbohydrate (g) 9.69 9.71
Fiber (¢) 0.51 0.43
Sugar (g) 7.46 7.55
Sodium (mg) 702.32 700.75




71

Vitamin A (ug) 29.73 29.01
Vitamin B1 (mg) 0.039 0.036
Vitamin B2 (mg) 0.084 0.088
Calcium (mg) 88.08 88.16
Iron (mg) 4.00 4.00
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