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The investigation on the production of lime beverage powder
using foam-mat drying

Yongyut Chalermchat’

Abstract

The investigation on the production of lime beverage powder using foam-mat
drying could add a higher value and diversity on the lime produce. This also is an alternative
to resolve lime oversupply problem in some cultivation seasons. Lime beverage can be
prepared freshly with ice. Foam-mat drying technique for lime beverage powder is simple
and low in cost (when compared to spray drying technique). It can be used in a kitchen
scale. In this research, the production protocol, optimal type and ratio of foaming agent and
drying condition were investigated. Five recipes of lime beverage was examined for their
sensory test. It was found that the most accepted recipe was the one comprising 56.70%
lime juice, 29.85% sugar, 9.95% honey and 0.50% salt. Methocel at 0.60% was found to be
the most suitable foaming agent and the optimal whipping time was 30 min. The optimal
foaming condition was based on the highest foam stability and foam overrun. When drying
foam, it was found that the most suitable drying conditions were at : drying temperature of
60 °C and drying time of 4 hours. At this condition, the dried lime beverage powder, when
reconstituted, gave the highest score of sensory test and almost similar physico-chemical

properties when compared to the freshly prepared lime beverage

Keywords:  lime beverage powder, foam-mat drying, foaming condition

* Food Engineering Division, School of Agro-Industry, Agro-Industry Faculty,
Chiang Mai University
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Production of intermediate moisture mango cube (IMMC) using microwave

drying and dietary fiber (DF) from mango’s peel

Aphirak Pianmongkol* and Tri Indrarini Wirjantoro*

Abstract

Mango is one of the major economical fruits of Thailand which can be exported
as fresh fruit or processed products. Production of intermediate moisture mango cube
(IMMC) using microwave drying and dietary fiber (DF) from mango’s peel were aimed to
increase value of mango and to reduce impact of the by-product from mango processing on
environment. In this present study, optimal drying conditions for the production of IMMC
using microwave drying were determined. Also, effect of raw material preparation and drying
methods (hot air dryer and solar dryer) on properties of the dietary fiber was studied. For
IMMC production, experimental results indicated that pre-drying of mango cube (1 cm’
mixed with 6 % (w/w) icing sugar) in hot air oven at 50 “C (moisture reduced to 36.18 % wb)
followed by 2 drying steps in microwave oven i.e. at 1,920 W for 20 min and at 960 W for 1.5
min provided the best overall product properties of 10.42 % moisture and 0.743 water
activity. In the case of DF production, raw material preparation by citric acid treatment and
blanching with hot water reduced total dietary fiber in the material. In hot air drying, both
drying temperature and time did not affect color of material but the dietary content. Drying
at 60 °C and hot air velocity of 1.5 m/s retained highest value of the fiber in the dietary
powder obtained. The drying rate in greenhouse solar dryer was much higher than that of

direct sun drying.

Keywords:  drying, microwave processing, intermediate moisture fruit, dietary fiber, mango

* Food Science Technology Division, School of Agro-Industry, Agro-Industry Faculty,

Chiang Mai University
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The process of dried mango sheet cv. Nualkhum using

convective solar dryer and tray dryer

Pichaya Boonprasom Poonlap*

Abstract

The research was aimed at developing a process of dried mango sheet cv. Nualkhum
using convective solar dryer and tray dryer. The study investigated the drying rate and time
for development process of dried mango sheet from natural ripen mangoes in order to
obtain an optimum moisture content, which affected texture, shelf life, physico-chemical
properties and sensory characteristics of mango sheet. The mango sheet was dried at 60°C
with 0.5 m/s air velocity using tray dryer and solar dryer. The results showed that the final
moisture contents after drying using tray dryer and solar dryer were not significantly different
(p>0.05). The score from the consumer acceptability test (n=50) revealed that using 1.5
grams of citric acid and 10 grams of sugar per 100 grams of mango puree was found to be
the most accepted for sourness, sweetness and overall acceptability at rating score of 6.6,
6.9 and 6.8, respectively. The shelf life of the dried mango sheet product packed in
aluminum foil bags and stored at 5 ° C had the longest shelf life of 225 days compared to
those packed in the metalite bag and OPP bag of 221 and 144 days, respectively.

Keywords:  dried mango sheet, development process of dried mango sheet, convective

solar dryer, tray dryer

* Food Engineering Division, School of Agro-Industry, Agro-Industry Faculty,
Chiang Mai University
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Development of sweet corn products

Sujinda Sriwattana and Suthat Suravvang*

Abstract

Development of sweet corn products can help to increase the added value and
utilization of sweet corn and also increase the product varieties apart from canning, frozen
and sweet corn drink. This research aimed to develop the formulation and the processing
of sweet condensed corn milk and sweet corn chips that acceptable to consumers. Results
showed that the optimal sweet condensed corn milk consisted of 53.10% sweet corn milk,
44.20% sugar, 2.01% glucose syrup, 0.29% carboxy methyl cellulose, 0.30% lactose and
0.10% salt and had the viscosity close to the commercial condensed cow milk. It had the
yellow color, sweet corn flavor and the highest of consumer acceptance scores. The
developed sweet corn chips that developed from the prototype product consisted of 100%
tapioca flour and other ingredients (50% sweet corn, 7.7% sugar, 3.3% salt and 60% sweet
corn milk) % as of tapioca flour. Sweet corn chips were dried at 51 - 70 °C 87 -120 min.
The developed sweet corn chips received the highest consumer acceptable scores and had

the qualities according to the community product standard of rice cracker, 2003.

Keywords:  sweet corn products, development of sweet corn products, sweet condensed

corn milk, sweet corn chips

* Product Development Division, School of Agro-Industry, Agro-Industry Faculty,

Chiang Mai University
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The study of corn syrup production for commercial grade

Noppol Leksavvasdi*, Nopphorn Leksawasdi and Rojarej Nunta’

Abstract

The preliminary study on the production of corn syrup was selected as corn was
considered as the important economic crop. The export volume was as high as 80% with
the net gain of corn export of 4,800 million bahts for Thailand in 2008. This was compared
to only 3,800 million bahts in 2009 due to financial crisis in United States and European
countries which are principal markets for exporting canned corn. The continuous ripple
effect sent the impact to purchasing price of unprocessed sweet corn by dropping it from
4.50 baht/kg to only 3.80 baht/kg. The research objective of this study was thus aimed to
increase the value of sweet corn by developing the conditions and type of catalyst to
convert sweet corn to glucose/fructose syrup as well as preliminary purfication process. The
pressurized steaming process of finely ground sweet corn at 1210C for 20 min was carried
out with the subsequent digestion using Accellerase 1500 at 400C for 24 h to achieve the
highest level of glucose. The solution was then subjected to the reaction with glucose
isomerase enzyme in citrate buffer at pH 5, 400C for 24 h. The cessation of enzyme
activity at 1000C for 15 min yielded the highest level of fructose sugar at 30.98 +/- 1.01 g¢/ks.
The scale up of this condition of 1 [ resulted in the similar level of fructose sugar. The
preliminary treatment with 5% (w/v) charcoal powder at 600C for 20 min resulted in the
highest mitigation of undesired color of glucose/fructose syrup.

Keywords:  corn syrup production, slucose/fructose syrup, preliminary purification,

accelle-lase, glucose isomearse

* Food Engineering Division, School of Agro-Industry, Agro-Industry Faculty,
Chiang Mai University
**  Biotechnology Division, The Graduate School, Chiang Mai University
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Health food products development from Lablab bean or

hyacinth bean to Increase Product Value

Autchara Tiempakdee* and Sathira Hirun

Abstract

Health food products development from Lablab bean or hyacinth bean was increasing
the value added. Lablab bean is an agricultural product contains high protein and
carbohydrate with low fat content. It also contains phytohaemagglutinin that can promotes
white blood cells production in human. So it’s suitable for produces to health food
products. This research had developed recipes and processes for vacuum fried lablab bean,
roasted lablab bean with herbs and lablab bean flour cookie that had accepted in
consumer test. They were found that vacuum fried lablab bean that processed by using
vacuum fryer at 135 centigrade for 20 minute can storage up to 15 days in vacuum
aluminum foil bag. Using wet milled process, lablab bean flour showed lower ash, protein
and fat content but higher carbohydrate and amylose content and higher viscosity than dry
milled process. Then the wet milled lablab bean flour was added to substitute wheat flour
in butter cookie at 10, 20 and 30%. The results indicated that there were not significantly
different (p > 0.05) of sensory scores; appearance, color, flavor, brittle and all acceptable.
The studies of roasted lablab bean with herbs production shown that the recipe with
vacuum fried lablab bean (fried at 180 centigrade for 5 minute) 90 g, fried kaffir lime leaf 5.9
g, fried garlic 2.5 g, fried chili 1.6 ¢ and salt 1 ¢ had the highest all acceptance score.

Keywords:  Health food products, from Lablab/hyacinth bean, vacuum fried
lablab/hyacinth  bean, roasted lablab/hyacinth  bean  with  herbs,
lablab/hyacinth bean flour cookie

* Food Science Technology Division, School of Agro-Industry, Agro-Industry Faculty,

Chiang Mai University
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A study of consumer acceptance of costs,

prices, and sensory perceptions

Sorraya Khiewnavawongsa

Abstract

A study of consumer acceptance of costs, prices, and sensory perceptions is
aimed at assessment of consumer behavior and perception to research products.
Nowadays, market is highly competitive. Therefore, it is necessary to study consumer
behavior. Understanding consumer behavior is able to respond to their needs and be
advantageous in the competition. These influence the decision of entrepreneurs who wish
to commercialize these products. This research is a study of consumer acceptances on
processed agricultural products including lime beverage powder, dried mango sheet, sweet
condensed corn milk, sweet corn chips and lablab bean flour cookie. Results showed that
respondents rated the satisfaction of product taste between 3.46 and 4.19 out of 5.00.
Three products suitable for junior consumers were sweet condensed corn milk, sweet corn
chips and lablab bean flour cookie. Two products suitable for senior consumers were lablab
bean flour cookie and dietary fiber powder from mango sheet. Research also study costs
and selling prices of product. Three products should be sold at prices comparable to the
same or similar products in market. dried mango sheet should have the selling price at 30
Bahts for 100 grams. sweet corn chips should have the selling price at 9 Bahts for 35 grams.
lablab bean flour cookie should have the selling price at 28 Bahts for 100 grams. However,
lime beverage powder and sweet condensed corn milk product have the production costs
higher than similar products. Therefore manufacturers should lower costs of production and

point out the benefits of products that are prominent than competitors.

Key words:  study of consumer acceptance, consumer behavior, costs, prices, sensory

perceptions

* Food Engineering Division, School of Agro-Industry, Agro-Industry Faculty,
Chiang Mai University



