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Thai Traditional Drying Method for Agricultural Products

® Sun drying is the most common drying method.
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Hysgienic problem; Does not follow Good Manufacturing Practices, GMP
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® Sun drying is the most common drying method.
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Insufficient protection against weather
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Food Safety Concern; long time for drying, high risk from mold6
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Food Safety Concern; long time for drying, high risk from Contamin%ations
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Solar Energy 83 (2009) 1550-1565

Fig. 1. Pictorial view of the greenhouse solar dryer.

Experimental and simulated performance of a PV-ventilated
solar greenhouse dryer for drying of peeled longan and banana

S. Janjai®*, N. Lamlert?®, P. Intawee ?, B. Mahayothee ®, B.K. Bala®, M. Nagle 9, J. Miiller ¢
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® Structure

S Janjai et .| Solar Energy 83 (2009) 1550-1565 i3 The dryer consisted of a
parabolic roof structure
with a size of 8.0%5.5%3.5
m3 covered with 6-mm thick
polycarbonate sheets.

PV-module

Galvanized iron tube

- The DC fans operated by the
solar cell modules were
installed in the wall

’ Concrete floor
::i_\ V opposite to the air inlet to
oT18 h\ ventilate the air in the
- dryer.

_V Tinler 55 V Linler
+ Sm »>

Air inlet Door Air inlet

Fig. 2. The structure and dimension of the dryer and the positions of the thermocouples (T), hygrometers (rh), air speed (V) and product samples for
weights (M).

Source: Janjai et al., 2009 9
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® Solar Radiation
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Fig. 4. Varnations of solar radiation during a typical experimental drying run for peeled longan.

Source: Janjai et al., 2009 11
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Integrating of a parabolic solar dryer with a production plant
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located in Muang Nakhon Pathom District, Nakhon Pathom Province 17
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International Journal of Food Science and Technology 2019, 54, 460470

Original article

Influence of drying conditions on colour, betacyanin content and
antioxidant capacities in dried red-fleshed dragon fruit
(Hylocereus polyrhizus)

Busarakorn Mahayothee,'* () Nilobon Komonsing,! Pramote Khuwijitjaru,' Marcus Nagle** & Joachim Miiller”

1 Department of Food Technology, Faculty of Engineering and Industrial Technology, Silpakorn University, Nakhon Pathom 73000,
Thailand

2 Institute of Agricultural Engineering, Tropics and Subtropics Group, Universitat Hohenheim, Stuttgart 7059
3 Agricultural Research and Development Program, Central State University, Ohio 45384, USA

(Received 8 June 2018; Accepted in revised form 1 September 2018 )
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Impact of drying temperature on color of dried red-flesh dragon fruit

Temperature 40°C 50°C 60 °C 70°C 80°C

(a) 1.0 m/s
Fresh sample

L* =2571+036 L*=28.08+0.30 L* =29.49 +3.87 L*=2929+1.12 L*=2749+1.00

a* = 1851 +£1.08 a* =25.70£3.05% a* =22.79 £548% g* =2621=+0.56® a* = 27.01+0.24%
b* = 414421 b*=-516x1.53 b* =-596=1.94 b* =-6.23+122 b* =-423+1.68
C*=1920+£1.99® C*=2628+2.712 C*=23.56+578% (C*=2697+0.28 (C*=2738+0.02°

h° = 347.56 £12.32 h° =34845+4.74 h® =34554 £1.30 h° =36454+£2.76 h° = 351.14+3.56

[* = 29.56 064 |(P)1.5m/s
a* = 36.68+129

b* = —5.19%0.57
C*=39.06+127

h° = 35223 £0.93

L* =2742+2.35 L*=2694+0.89 L* =2845+040 L*=30.57+435 [*=27.38+0.82
a* =19.64+£3.33¢ g* =2721+0.732 a* =28.12+2.06® g* =2539+2.33% 4*=2858+1.512
b* =-493+3.67 b*=-483+1.92 b* =-539+095 bH*=-7.05+516 H*=-3.53+0.75
C*=2042+120> (C*=27.68+1.032 C*=28.66+1.852 C*=26.67+0.86° (C*=28.81+1412
h® =346.12£10.14 h° =350.08 £3.71 h° =349.05+2.68 h° =342.20+12.28 4°=352.95+ 1.89

Figure 2 Visual comparison of red-fleshed dragon fruits in different drying conditions. (a) air velocity of 1.0 m s™' and (b) air velocity of )
1.5 m s~ '. [Colour figure can be viewed at wileyonlinelibrary.com]
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Dried Mango
No sugar added

No sulfur 22

Dried mango
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Journal of Applied Research on Medicinal
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and Aromatic Plants
Volume 18, September 2020, 100262

ELSEVIER

Effect of drying temperature and drying

method on drying rate and bioactive

compounds in cassumunar ginger (Zingiber
“Plai oil” as a
montanum)  muscle pain

relief oil

Busarakorn Mahayothee ? & &, Thipharat Thamsala ?, Pramote Khuwijitjaru ?, Serm Janjai

b

drying of cassumunar ginger (Zingiber montanum) slices
using a hot air dryer at 40, 50, 60, 70, and 80 °C, a large-

scale greenhouse solar dryer, and sun drying 23



Food Technology ~ #

Silpakorn University
Leading creative university

80" Anniversary
SILPAKORN UNIVERSITY

Creative Art and Science for All

0 2 4 6 3 24 26 28 30 12 —o— greenhouse solar dryer --e--sun drying

il
N

ater /(kg dry solideh))
=)
)

Drying rate

Moisture content
(kg water/kg dry solid)
%)

23 June 2018 24 June 2018 0.6
15 é 04
0.2
0 T T T T T T T T *FA;\:.T—-?-_?.-‘:-.?--?--?--<' 0.0 :
4 14
2 12 -
=2 T
-] S
2 2
g & gy
(=]
.g -‘-; g
= ? 26 June 2018 g
£
A el S S S S § -
e 8 § § § 8 § § 8§ 8 0 10 20 30 40
o0 (=1 (2] = © o] S o < S ] :
° - - ° - . Moisture content (kg water’kg dry solid)
Time

. 2. Drying curves (A) and drying rate (B) of cassumunar ginger slices in the greenhouse solar dryer and the sun drying. Two replications are presented separately
: to the nature of the method.

https://doi.org/10.1016/j.jarmap.2020.100262 24
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Nilobon Komonsing, Pramote Khuwijitjaru, Marcus Nagle, Joachim Muller, Busarakorn Mahayothee. (2022). Effect
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of drying temperature together with ligsht on drying characteristics and bioactive compounds in turmeric slice.
Journal of Food Engineering 317: 110695.
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Nilobon Komonsing, Sebastian Reyer, Pramote Khuwijitjaru, Busarakorn Mahayothee, and Joachim Muller.

(2022). Drying Behavior and Curcuminoids Changes in Turmeric Slices during Drying under Simulated Solar
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Radiation as Influenced by Different Transparent Cover Materials. Foods 11: 696.

f f —Four solar simulation units
without glass cover
Metal-halide lamp )j

’ Polycarbonate
—" or PMMA sheet

40 cm ,
/ A >
7

,,,,,,,

‘, /
* g \Air flow

Over- and under-flow mode

Sample tray

Loadcell connected to a datalogger

I

Polycarbonate sheet PMMA sheet
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Integrating of a parabolic solar dryer with Medicinal plants

Curcuma zedoaria (Christm.) Roscoe
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Black galingale (Kaempferia parviflora)

o

V.
e
11'_’-_5\\

Solar Drying: drying time = 3-3.5 days or until moisture content (MC) less than 10%

Major bioactive compound: 5,7-dimethoxyflavone

29
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Black galingale (Kaempferia parviflora)
Sun drying Solar drying

Color
f dri
of dried MC ~ 9-10 %
product Water activity
~0.5-0.57

Steaming

Before drying After drying

30
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Indonesia
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