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Effect of Drying Methods on Physicochemical Properties of Dried Kaffir Lime Leaves

Argwad WEAsNA * uaz Aoy yoilszan waann'™’

Israpong Pongsirikul1’2 and Pitchaya Boonprasom Poonlarp1‘3

Abstract

The effects of different drying methods on drying rate, drying time, citronellal content, color, moisture
content and water activity of dried kaffir lime Leaves were investigated. Experiments on drying of kaffir lime leaves
using vacuum microwave, indirect solar and tray dryer were conducted. Average initial moisture content of kaffir
lime leave was 177.13 %dry basis. The drying rate curve using 60 °C air temperature using tray dryer exhibited
only in the falling rate period. From the experimental results of moisture ratio, it was found that the moisture ratio
exponentially decreased with increasing of drying time. Drying models of Lewis, Henderson and Pabis, and Page
were used to predict drying kinetic of kaffir lime leaves. Root Means Squared Error (RMSE), Coefficient of
determination (RZ) and reduced chi-square, (xz) were used to verify the models. The Page model was found to be
the best model for describing the characteristics of drying kaffir lime leaves at temperatures of 60 °C. Color
assessment, moisture content, water activity (a,) and citronellal content were analyzed as the quality parameters.
Subsequently, quality parameters from solar dryer, tray dryer, and microwave vacuum rotary drum dryer were
compared. Dried product qualities of kaffir lime leaves using solar dryer with moisture content of less than 7%
were comparable to those dried in tray dryer and microwave vacuum rotary drum dryer. Electrical energy used by
3 dryers for drying process of kaffir ime leaves were determined as well.
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Table 1 Regression equation for prediction of citronellal content

Equation R P

Citronellal (mg) = 2.00414 x 10° x Chromatogram Area 0.9962 < 0.0001

Model forced through origin
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Table 2 Physicochemical properties of dried kaffir lime leaves on different drying methods

Drying method

Observed Value

Solar Tray Vacuum Microwave
L* 53.790a + 1.115 53.527a+ 2.147 53.073a+0.918
a* -11.495a £ 0.338 -10.998a £ 0.102 -11.242a £ 0.502
b* 27.317a £ 0.633 27.783a* 1.119 28.765a* 0.513
c* 29.642a 1+ 0.472 29.882a 1 1.056 30.888a = 0.461
Hue angle 112.84a £ 1.045 111.62a £ 0.728 111.35a £ 1.021
Moisture content (% d.b.) 6.69a £ 0.38 6.64a £ 0.80 5.82b £0.22
aw 0.424a = 0.025 0.413a £ 0.044 0.424a = 0.023
Citronellal (% d.b.) 1.81a £ 0.06 214a£0.52 1.81a £ 0.38

Mean within a row followed by the same lowercase letter are not significantly difference (P = 0.05)
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Figure 1 Moisture ratio of different models and experimental data on kaffir lime leaves.
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Table 3 Values of the drying constants and coefficients of models determined through regression method
2

Model name Equation RMSE R reduced chi-square
Page MR = exp(-0.0062 t*""%) 0.0170 0.9978 0.000291
Henderson and Pabis MR =1.0373 exp(-0.0197 t) 0.0374 0.9892 0.001402
Lewis MR = exp(-0.0190 t ) 0.0380 0.9877 0.001443
t = drying time, MR = Moisture ratio = [(moisture content at t min)/(initial moisture content)](dry basis)

A1nNeANEINNTIENAN LRI 10 RTEE LAY 3 ULULNLGY  LATERLUTINANIULARNTIRETULILINY
anafeudngiasauiidnsnisldndanuluin - 1.667 kwh/1 kg deghvan douezesauuieanieunuLnald
WANWINAY 4.167 kwh/1 kg dEgAvan uazieseseuwislulasungyinaldndanuliia - 8.801 kwh/1 kg

o

TOALAR

150l

n7awvie 3 33 (SD, TD, VWMD) lunseuuridlunznga wanaai dinmnmdndlun/ndifestu lasiannz
peneERIANTRINAUATA L a* b* C* Hue angle wailenaifhumazlungngadiianmanadudusudeudiom
AnveluRanEnsi s llunnmieuaudlaedie liidnazanunnsauuialagnagn (SD uaz TD) Y139 (VMD) AR
dourfiunms citronellal wudn Sifiunouedetenas 0.74 maqmuun‘l,uwmmm fetfarndnfiansyiug UazANL (2008)
AnmATnensnaudaeirfitesas 0.87 nsfiiunns citronellal amasii mmﬂmmmmmmmummnmsumm
FRtATNTRLTZNI NNTBLLAT NN ARRE N G B UNEERTINTARAYE LI UL ARIRY Page A
aﬁmﬂimmmm faaanAde Phupaichitkun et al. (2008) ) MEAnEnsaUusluAnletan den AU LNIg e
wRs e e LTI 3 UL wuduesesaLueuuy SD azldndseutieandtuuy TD dszann 2.5 Wi sl
Idszezi0819U1IUNGN 2 WD UazkLL VMD @:%W@”\mumnmm snnnduLL SD f 5.3 i usldszasinanduiie
10.50 w1l

/91

Q

nsldiAraseuuiandsuuasenfinduuuniainiafewdngriesey Adnanwdmiunisuaslunengaauui
wuusiunuan et lunzngawiadinninwivinmeniudgniseuuisasfaunuuanauaz lulasingoyninia

ANBUAN
ereuananTuddEmalulatvdiniafiuies  wnanendedasiud Aldnisaduayundds  uazA

a a

AAIMNIINNEAT  TunIeAY  wazAuiudanssumalulagudiniafivifes sananendudeslud  Aldinng
ATLALUNITHNAUBEAINUIAY

LANAN9A19BY

ans qardinda, iuen daguuas, ens lrensios Az gossan nTRANA. 2008 MARSMRiTUeNIzEREgTNWANAENZR
uazdulauaznisdszifiupanienalazesdld. Thai Pharmaceutical and Health Science Journal, 3(2): 203-213.

Lapsongpol, S., B. Mahayothee., S. Phupaichitkun., H. Leis., M. Haewsungcharoen., S. Janjai and J. Mueller. 2007. Effect of drying
temperature on changes in volatile compounds of longan (Dimocarpus longan Lour.) fruit . Conference on International
Agricultural Research for Development : Tropentag 2007. University of Kassel-Witzenhausen and University of Gottingen,
October 9-11, 2007.

Pérez, D.M., G. G. Alatorre., E. B. Alvarez., E. E. Silva. and J. F. J. Alvarado. 2008. Solid-phase microextraction of N-
nitrosodimethylamine in beer. Food Chemistry 107: 1348-1352.

Phupaichitkun, S., B. Mahayothee, T. Waldenmaier and J. Muller 2008. Generalized single-layer model for drying kinetics of
unpeeled-longan. Int J Agric & Biol Eng. 1(2): 64-71.



