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Abstract

The study was divided into three parts. In the first part, the effect of hot air drying
temperatures at 50, 60 and 70°C on drying kinetics, physical and chemical properties of the dried samples
were investigated. In the second part, the effect of the infrared drying at powers of 250, 500 and 750 W
combined with hot air drying on drying kinetics, physical and chemical properties of the dried samples
were performed. In the third part, the study focused on determination of the specific energy consumption
used for drying at various drying conditions. The results of the first study showed that hot air drying at
50°C exhibited the highest total phenolic content and antioxidant activity of the dried mulberry leaves.
Therefore, in the second part, the study was conducted by infrared drying at 250, 500 and 750 W
combined with hot air drying at the controlled temperature of 50°C. When considering the physical and
chemical properties of the dried mulberry leaves, it was found that drying at the infrared power of 750 W
combined with hot air at 50°C provided the most similar total flavonoid content, antioxidant activity and
color values to the fresh mulberry leaves. Moreover, the results in the third part showed that the

combined infrared and hot air drying exhibited lower specific energy consumption than hot air drying.
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Overall results, it therefore could be concluded that the infrared drying at 750 W combined with hot air

drying at 50°C was the most suitable condition.
Keywords: Antioxidants, Drying, Infrared, Kinetics, Specific energy
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IR250W-+HA50°C 0.40+0.08° 37.79£0.73° -8.36£0.15°  23.20£0.47°  5.53+2.03°
IRS00W-+HA50°C 0.37+0.03° 37.76+0.10° -7.43x0.04°  23.05£0.10°  5.77+1.85°
IR750W-+HA50°C 0.36+0.04° 37.58+0.07" 752+0.26°  23.06£0.26°  5.87+2.03°

o

e > fagnwsiiuandeiuluwnn fanuuanasiunsadfednefitedfty (p<0.05) ); HA o N15aULIAS
MLaNSDY; IR AB NNTBULAINIEDUNTIA

A15199 4 audAnsaiveslumiouan Tundeufiouwisiigausoudl 50 °C uagdunsuinTIvaniounan1Izag 9

29819 Vunafiuainiiavun Uunamalauasdiaun qw‘émiﬁqua%aﬁmz
(n3u GAE/N3uA798190A9)  (nu QE/NTUAIDEIUIN) (%inhibition)
Tuan 0.89+0.10° 0.51+0.06° 96.09+0.56°
HA50°C 0.62+0.01° 0.33+0.02° 81.08+4.35°
IR250W+HA50°C 0.71+0.02" 0.36+0.01° 86.69+0.62°
IR500W-+HA50°C 0.72+0.01° 0.44+0.03 88.73+0.94°
IR750W+HA50°C 0.73+0.02° 0.45+0.02°° 93.52+0.69°
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newme Fadnusiiuansafulusuane Sanuuansisiuneadnegiedidediie (p<0.05); HA fie n1sauuis
AIBausaY; IR Ao N13DUWAIAIBBUNTILIA

lefirsanusinamsuszneufiuedninun slanlaussdiomn uarqviarsiueyyadassvedlumioud
KuNSOULTIRE IR Sauauseu Swandlumsed 4 nuidisndndwaliusinaiivednimualulumisuanas
agalieddymsadndlodiouiulumiouan usegnslsAnuniseuniafie IR fif1ds 750 i’mﬁs’auau%@u 50°C
1uaama1mﬂsmmﬂmhuaamLLauqmmsmuauuaaasvLmfmwaﬂuiuluwmauamaawuuaawﬂmwaam eidenadl
anvgidlesnianililuniseuuisfeanizd duninseuuisiedusseaiinnds 250 uas 500 Tosisauan
$ou 50°C FsdwmaliAnnisaansfivewailuesduaznisanasesnvdnisiueyyadasslios Jeaonadesiy
ATeved Lee et al. (2003, pp. 4400-4403) fis1891u1 nMseuwisiudondas R sawaudoulidmwalisun
maéﬁua%aﬁaizamaqamﬁﬁﬁad’wﬁmmqaﬁauam]’mf:l,ﬁ'aL‘U%‘EJULﬁsmwamaaﬂ%mmmié’wﬁmmzqw%‘
nsiueyyadaszlulumisufiinuniseunsisine IR fifdwing q Samaufeuigumadl 50°C funiseunsisea
Souitgmungii 50°C Wgsagnaeamu masuuisianioussnaferdmalidmnimostendiatosniinis
ULt IR Sawavdoulunnynnismeaes wililssnnmseuuisisaufeudivsegraialinarlunsevuiounu
111 IR Sanaudeu vnldansddalulumiouinnisaanssananudouldunnndt fuuliuiuesasuseney
flueanuazansrianliussuazvissueyyadass Seflddosndi

3. madnwAARUUFamEsus g (SEC) Aldlunmsauuts

AAuALAs AL g (SEQ) fansananwdanuiilifuinay ananauiou uazmasn IR
Fauandlumsnsil 5 nransAReImUI1 MIsuwiwheaufeuiigamall 50°C fidn SEC gefign 1osanldinanlu
nsouwiBnATian luraefinseuniedids IR wihity 250 fasdamtuauiou 50°C fidn SEC dofign Tadaausii
naImseULRsFsan s lazunhina e uLieRaedas IR iy 500 way 750 Yad Tawaufeu 50°C usnis
W& IR daasionsldndenuiiiatu silisien sEC qq;ﬁu Faaonndasiuauiteves Nadee et al. (2012, pp.
86-94) fidnwIn1seuwisluimese IR A& 500 uag 1000 Yast Fogumgliauusis 44.5-64.6°C leisnsanin e
gaungdaufoudiudu A1 SEC avanas widlerfiufdmes IR Sudsaliia SEC iiui

A1519% 5 AanduUdssnasudwzildlunseuwnslundeuiianiazeng 9

10819 AnuBUUEo g s e
(Alaga/nFuvasihiiszine)

HA50°C 17.66+0.40°

HA60°C 15.07+0.34¢

HA70°C 14.98+0.57°
IR250W-+HA50°C 8.63+0.58°
IRS00W-+HA50°C 10.32+0.67°
IR750W+HA50°C 11.08+0.83"

o w

wnewe > fshusfiuandsiuluiuags danuwandsiumsatfegnedidoddiey (p<0.05); HA fie mMsauwiisay
Sou; IR AD N1TOULIIDUNTITA

d3UNan1sAY

3INN3ANYINIToURATUMIBUMY IR $30AUaNFauNUIINITOUWRMEMET IR Windu 750 Tndsuriu
au¥eu 50°C dwalilumioufiendlndidssiulumiouaninnnityanisvaassdu saufsiviinuamsuszneuiiuedn
savun vianlauessiian uaznvisansiueyyaBaTTdIgn ﬁqﬁ?ﬁﬂLﬂuamazﬁL'vm’1xauﬁqmiuﬂ’lsmamiumiaul,l,ﬁq
ity Ineifien SEC wiriu 11.08+0.83 Alaga/niuvenihiissmedsdariooniinisouuidumioudsanfouiios
DE LRI
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