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The physical and chemical compositions of 7 kinds of fruit were used for categorizing them
using Agglomera;ive Hierarchical Cluster Analysis. The results showed that 5 groups of fruits were
obtained, i.e. pineapple; lychee, longan and rambutan; mango; guava; and orange. The consumer
study on Thai and foreign consumers showed that the discriminant factors were taste; additive and
preservative; texture and shelf-life. The consumers also preferred fruit leather in square, the sale
price was 5 — 10 baht, and their shelf-life should be 3 — 6 months.

Types and amount of texture improvers were studied to develop the formulations of fruit leather.
It was found that the best formulation of longan and rambutan leathers (percent by fruit weight) were
3.64% sugar, 3.64% fructose syrup, 0.5% carageenan, 5.19% glucose syrup for longan leather and
3.1% for rambutan leather. Even though lychee was in the same group of longan and rambutan, but
its’ best formulation 4.5% sugar, 1.8% fructose syrup, 3.1% glucose syrup, 1.8% glycerol, 0.2%
carageenan and 0.3% pectin. The formulation for pineapple leather was 5.5% sugar, 1.8% fructose
syrup, 5.1% glucose syrup, 1.8% glycerol and 0.5% pectin. The best formulation of guava leather
was 7%sugar, 1.8% fructose syrup, 1.8% glycerol, 5.1% glucose syrup, 2.5% maltodextrin, 0.25%
carageenan and 0.15% citric acid, while the orange leather was 6% sugar, 1.8% fructose syrup, 2%
glycerol, 3.1% glucose syrup, 0.5% gelatin and 3.75% maltodextrin.

To develop fruit leather models, the chemical and physical characteristics of fruit leathers were
analyzed by Cluster and Factor Analysis. They were classified into six groups, i.e. 1.Least stickiness,
moderate sour, e.g. mango; 2. Moderate stickiness less sour, e.g. rambutan; 3. Moderate stickiness,
very sour, e.qg. pineapple; 4. Low tensile, mild sour, e.g. orange and lychee; 5. Moderate tensite , mild
sour, e.g. longan; 6. High tensile, moderate sour, e.g. guava.

The characteristics per 100 g of fruit leathers studied such as water activity, moisture content,
total calories, protein content, dietary fiber were 0.4-0.65, 11-17%, 348-377 kilocalories, 0.25-0.73 g,
2.12-3.92q, 3.27-12.49 g, respectively. Calcium, magnesium, sodium and potassium were also
found. Coliform bacteria and total plate count were found less than 3 MPN/g, and 2.5x10°-3.6x10°
CFU/g, respectively, while yeast and mold; Staphylococcus aureus; Salmonella, and Clostridium

perfringens were not detected.
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The optimum mixing method was heating mixture at 70 — 80°C for 10 min. The optimum drying
method was hot air drying at 80°C for 5 hours, then decrease temperature to 70°C continuously dried
until done. The model equation for drying time and moisture content in fruit leather was y = 181X°%,

The acceptability of 397 consumers on 7 kinds of fruit leather was investigated. It was found
that five kinds of fruit leather (mango, longan, lychee, pineapple and rambutan) were accepted with
score higher than 6.0, with which equaled to those commercial mango leathers from Pitsanulook and
Sukhothai Provinces. However, guava and orange leathers got fewer acceptances because of their
texture and flavor. 82.87% of consumers preferred to buy leather, and the sale price should be 5 - 15
baht. The sale places were suggested as convenient store, supermarkets and fresh markets.

The effect of different packaging materials for keeping fruit leather and storing at 28—30°C,
relative humidity 87% for 6 months was studied. LAF was found could prevent and decrease
changes in moisture content, and color of fruit leather better than metallized sachets. It was observed
that the shelfdife of rambutan, longan, lychee, mango, pineapple, guava and orange leathers were
150 days, less than 210 days, less than 210 days, 240 days, 210 days and 120 days, respectively.

The development of natural fruit leather made from mix fruits, without adding any ingredients
and additives were done by using mixture design. The most preference of three formulations was
selected. They were then determined by 190 consumers which were 129 Thai consumers and 61
foreigners. The most preference formulation comprised of 30% mango, 30% pineapple, 30% longan
and 10% orange juice, with score points in color, flavor and overall accept as 6.64, 6.88, 6.89
respectively, and the product acceptability 90.13%. The recommended places for sale were
supermarkets, convenient store, fresh market and gift-shops. 78.29% of consumers indicated that the
price should be 5-15 baht, This natural fruit leather had moisture content 11.49+0.39%, a, 0.44+0.01,
total calories 347.12 kilocalories, calories from fat 3.33 kilocalories, total fat content 0.37g, protein
3.89, dietary fiber 6.66g, total carbohydrate 82.17g, sugar 49.96g per 100g food. The total plate
count and yeast and mold were less than 2.5x10° and 10 CFU/qg, respectively, while coliform bacteria
were less than 3 MPN/g, Staphylococcus aureus, Salmonellae, Clostridium perfringens were not

detected. A draft of fruit leather standard was proposed with allowance limitation of quality factors.
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Three combined drying techniques (solar with hot air drying, hot air with vacuum
microwave drying, solar with vacuum microwave drying) were used to dry longan leather and
evaluated by using response surface methodology. The optimum drying conditions for solar
with hot air dryiﬁg technique were: firstly dried the longan in a solar drier for 1 day from 9:00
am - 5:00 pm (average temperature in the range of 60-65°C), then continuously dried in a hot
air drier at 73°C for 8 hrs. The dried product had moisture content, Aw, L*, a*, b*, tensile and
compression forces 13.96%db (12.25%wb), 0.441, 63.78, 12.29, 21.22, 2.952N and 1.573N,
respectively. The conditions for hot air with vacuum microwave drying were: dried in a hot air
drier at 80°C for 4 hrs, followed at 70°C for 3 hrs, then finished in a vacuum microwave drier.
The microwave drier was set at 20% power (360 W), final air temperature 34°C and vacuum
pressure 28 kPa. The product had moisture content, Aw, L*, a*, b*, tensile and compression
forces 13.96%db (12.25%wb), 0.451, 53.42, 10.90, 18.08, 2.860N and 1.462N, respectively.
The conditions for solar with vacuum microwave drying were: dried in the solar drier for 1 day,
then followed in the vacuum microwave. The obtained longan leather had moisture content,
Aw, L*, a*, b* tensile and compression forces 13.98%db (12.27%wb), 0.453, 53.59, 9.62,
19.03, 2.831N and 1.490N, respectively.

However, considering the physical, chemical, sensory characteristics of the longan
leather; drying time and cost, it was found that the combination of solar with vacuum
microwave drying technique provided the best quality, shortest drying time and lowest drying
cost. It should be noted that, this drying technique was suitable only in shiny day with average

temperature during drying is about 60-65°C.





