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Enhancing ih.e values of economic fruit products for upland sustainable agricultural development
was a 3-year project. It contained 7 subprojects namely: (1) comparison of antioxidant contents in the
pulp, peel, and seed of mango, lychee and longan, (2) study on process development of the minimally
processed mango, lychee and longan, (3) study on the suitable ripening stage of mango for the
production of ready to eat fresh cut mango, (4) development of drying processes for sulfite-free dried
mango and lychee, (5) drying process of mango and lychee with low sweetness, (6) development of the
powder products from mango, lychee and longan and (7) development of freezing processes for mango
and lychee.

The analyses of antioxidant contents in the pulp, peel, and seed of three fruits, namely, mango,
lychee and longan were performed using three varieties of each fruit. The results indicated that mango
possessed the highest level of total phenolic compounds which were mainly concentrated in the pulp and
peel. Nam Dok Mai mango variety had the highest level of this compound with the overall level of 928 +
14% mg Gallic Acid Equivalent (GAE)/g. It was evidence that the seeds of longan and lychee also
contained high level of total phenolic compounds at 280 + 10% in Si-Chompoo longan variety and 323 +
8% in Kimjeng lychee variety. On the antioxidant capacity as Trolox Equivalent Antioxidant Capacity
(TEAC), the highest level was quantified in the longan seed at a similar level for all three varieties with
an average value of 1.22 + 0.35 mM TEAC/g. This was also similar to the findings in lychee and mango
at 1.46 + 0.13 and 1.75 % 0.20, respectively. The highest level of DPPH capacity as catechin was shown
in mango seed at 852 + 87 mg catechin/g followed by the longan and lychee seeds at 414 + 38 and 228
+ 19 mg/g. On the contrary, DPPH as gallic acid was detected in the peel and seed of longan but only
scarce quantity was found in the peel and seed of lychee and mango. In fact, ferulic acid was not
detected in lychee. The uppermost level of b-carotene appeared in the peel of all fruits with the
maximum average value of 7.29 + 0.44 mg/100 g fresh weight in lychee peel which was followed by
longan and mango peels at 5.00 + 0.30 and 1.25 + 0.36, respectively. The record level of vitamin C was
in the pericarp seed of mango with an average value of 47.5 + 0.6 mg/100 g fresh weight while the pulps
of longan and lychee contained the greater amount of this vitamin, relatively to their corresponding fruit
parts, at 21.3 £ 0.9 and 29.9 + 0.9, respectively.

The feasibility study on process development of the minimally processed mango (Nam Dok Mai,

.Chok Anan, and Maha Chanok), lychee (Hong Huay, Kim Jeng, and Emperor) and longan fruits (E-daw,
Biew Kiew, Kalok, and Si-chompoo) indicated that the application of 100 ppm peroxyacetic acid at pH
3.2-3.4 could decrease the total number of aerobic bacteria on the peels of mango and lychee fruits at a
greater extent than that of 200 ppm sodium hypochlorite solution. However, no significant difference on
the total number of aerobic bacteria was observed with longan peel treatment. For the minimally
processed fresh cut fruits, the treatment of 50 ppm sodium hypochlorite solution on lychee and longan
was less effective than peroxyacetic acid at similar concentration level. The suitable ripening stage of

mango fruits for the production of ready to eat fresh cut was after three days storage period. The
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longitudinal cutting style of mango into two big pieces resulted in the lowest respiration rate and
electrolyte leakage. Although the soaking of fruits with 1% calcium chloride helped improve the firmness
of lychee and sliced mango, such improvement was not observed in longan.

Procedures were tested for fresh-cut production of 3 varieties of mango, 3 varieties of
lychee and 2 varieties of longan fruits. The suitable ripening stage of mango fruit for the production of
fresh-cut was after treated mature green mango fruits with calcium carbide (1g/kg) at 30°C for 3 days.
For peel sanitization purpose, the application of 100mg/L peroxyacetic acid at pH 3.2-3.4 decreased the
total number of aerobic bacteria on the peels of mango and lychee fruits to a greater extent than that of
200mg/L sodium hypochlorite solution. However, no significant difference in the total number of aerobic
bacteria was observed with longan peel treatment. The treatment of 50mg/L peroxyacetic acid for
1 minute effectively reduced microorganism populations on the fresh-cut mango, lychee and longan flesh.
Soaking the fruit flesh in 1% calcium chloride improved the firmness of sliced mango and lychee flesh.
However, such improvement was not observed in longan flesh. The shelf life of fresh-cut mango, lychee
and longan fruits those were packed in polyethylene clamshell and stored at 4+1 °C were 5-6 days.

The investigation to select the potential anti-browning agent for mango flesh cv. Chok-Anan
and lychee flesh cv. Hong Huay revealed that the solution mixture between 0.001 M 4-
hexylresorcinol, 0.05 M potassium sorbate, and 0.5 M iso-ascorbic as well as the solution mixture
between 10% ascorbic acid and 2% potassium chloride had the potential to inhibit mango flesh browning.
In addition, the solution mixture between 0.5% carrageenan and 0.5% citric acid as well as the solution
mixture between 10% maltodextrin and 0.2% citric acid could halt browning of lychee flesh. The proper
soaking should be carried out in vacuum for 20 min and normal condition for 2 min before drying. The
suitable drying time of mango was 70°C for 4 h which was subsequently followed by temperature drop to
60°C for 13 h. The concentration level of the solution which was effective in stopping browning effect of
dried mango included the solution mixture between 0.01% 4-hexylresourcinol, 9.0% iso-ascorbic, and
0.85% potassium sorbate. The dried mango flesh which was presoaked in this solution could be stored
for 16 weeks at 25°C with the equivalent acceptability scores on the aspects of color, odor, flavour,
texture characteristics, and overall acceptability to that of dried mango flesh which were immersed in
NaHSO, with the score of 6 (low level of acceptability).

The first objective of the research on drying process of mango and lychee with low
sweetness was to study effect of osmotic pretreatment with combined anti-browning agents (acid,
glycerol and/or trehalose) on the physico-chemical characteristics of dried litchi after drying and during
five months of storage compared to samples without pretreatment. The pretreated samples showed good
inhibition of polyphenol oxidase (PPO) activity when compared with the control, while the total phenolic
contents in the dried products were not reduced. The results demonstrated that water activity (A,),
lightness difference (AL*), chroma (C*), degree of browning (DB), and 5-hydroxymethylfurfural (HMF)

values of all pretreated samples increased, while hue angle (h*) decreased with storage time. Samples
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.;')retreated with glycerol (G) showed the best potential for browning retardation, followed by glycerol

combined with trehalose (GT), and trehalose (T), respectively. The main aims of next experiments were to
investigate the effect of combine condition between step-wise drying temperature and pre-treatment on
the physical and chemical properties of dried litchi. The results showed drying temperature impacted on

the A,,, drying rate, color, and browning from enzymatic and non-enzymatic in dried peeled litchi, except
moisture content, total phenolic, and sugar contents. Step wise drying temperature at 80 to 70°C could
preserve the color of dried litchi when compared with 80°C, while the drying time was shorter than

70°C. In addition, pretreatment process could reduced A,,, drying rate, a*, b*, chroma, PPO activity, DB,

and HMF, while L*, D-glucose, and D-sucrose was increased. The drying curve of control and samples
with acid pretreatment was rarely different at 80°C, but samples with acid showed higher drying rate at
low temperature than control. Trehalose treatment could increase drying rate at 80°C and step wise 80

to 70°C when compare with glycerol treatment, while at low temperature of both treatments show the
same drying kinetic.

The application of cryogenic size reduction technique in concert with hot air and freeze
drying for three types of fruit pericarps, which included lychee cv. Hong Huay, longan cv. E-dor, and
mango cv. Chok Anan, had the objective of searching for the best procedure in developing the powder
products from fruit flesh. The result indicated the most suitable method which involved immersion of fruit
flesh in liquid nitrogen for 2 min prior to size reduction with a hammer mill and continuous addition of
liquid nitrogen was subsequently followed by freeze drying for 48 h and another round of size reduction
in the hammer mill with liquid nitrogen. This technique could be applied to all three types of fruits,
especially, lychee flesh. The powder product of lychee flesh from this method exhibited the lightness (L)
\a;alue of 62.1 + 0.5 with a and b values of 3.33 + 0.13 and 19.3 + 0.5, respectively. On the aspect of
remnant water in the fruit flesh powder, the water activity (a,) was 0.490 + 0.005. The peroxidase
enzyme activity was absent while the polyphenol oxidase activity was maintained at the highest level, in
comparison to the other two size reduction techniques. The lychee flesh powder obtained from this
method of processing had a relatively uniform size distribution in relation to the other methods. In
addition, the relatively high proportion of mass fraction of the powder was in the range of smaller
diameter (0.26 — 0.51 mm).

The subproject of development of freezing processes for lychee and mango was divided
into 4 parts: the study of osmotic dehydration on the qualities of lychee (cv. Hong Huay) and mango (cv.
Chok-Anan), the effect of moisture content on the qualities of frozen lychee and mango, the comparison
of the dehydration methods on the qualities of frozen lychee and mango and finally, the effect of storage
time on the qualities of frozen fruits. The experiments showed that the rate of weight and moisture losses
as well as the increase of total solid (TS) and total soluble solids (TSS) in lychee and mango during
osmotic dehydration were high in the first two hours and consequent slower rate until nearly constant at
the end of osmotic dehydration. The titratable acidity and color values of frozen lychee and mango after

thawing were similar to those of untreated samples. The methods of dehydration and the amount of
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moisture content in fruits before freezing significantly affected the qualities of thawed samples, especially
the drip loss and firmness. Partial dehydration of lychee and mango significantly reduced the drip loss.
Osmotic dehydration caused the reduction of the firmness in fresh fruits. Nevertheless, the firmness of
treated and untreated lychee and mango were slightly different after freezing and thawing. Lychee dipped
in osmotic solution for 1 hour and 30 minutes, which had 75% moisture content, showed the highest
sensory acceptability scores except the odor score. The qualities of dehydrofrozen lychees prepared
from different methods of dehydration were similar. For mango, the freeze-air dried mango had the least
drip loss and the highest firmness and also had the higher sensory acceptability scores when compared
to osmo-dehydrofreezing samples. Finally, the storage time caused only small changes in the qualities of

both frozen fruits.





