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Table 2 Equilibrium moisture content of peppermint

Drying temperature (°C)

80 70 60 50

Dryi h
M, (gr water/gr d.s.) M,(gr water/gr d.s.) rying method
0.119 0.079 0.101 0.102 5.545 Convective
0.052 0.051 0.092 0.098 4.187 Osmo-convective
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Table 3 Total time of peppermint leaves during convective drying

Drying temperature (°C)

20 70 %0 50 Drying method
408 50 70% 1207 Convective
60° 70% 140 240° Osmo-convective
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Fig 2 The effect of drying method andtemperature on the drying behavior of peppermint leaves
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Table 3 Statistical results of drying rate during convective and osmo-convective drying of peppermint

leaves.
#> RMSE R? Equation Temperature ;501 Drying
(cC) method
0.1134 03175  0.9922 1.3223M+0.5327 50
0.5339 0.6722  0.9839 1.9903M+1.2717 60
1.4103 1.0473  0.9846 2.6991M+2.493 70 Linear
6.4593 22010  0.9558 3.5308M+2.8762 80
0.3230 0.5358  0.9777 1.8233In(M)+2.5737 50
0.3071 0.5097  0.9908 2.7087In(M)+43381 60
1.1855 0.9603  0.9871 3.9155In(M)+6.7161 70 Logarithmic
1.2201 0.9566  0.9917 5.1658In(M)+8.8452 80
0.0834 0.2636  0.9946 -0.1027M>+1.7839M+0.225 50
0.1366 0.3241  0.9963  -0.3927M>+3.6547M+0.3017 60
0.9648 0.8812  0.9891  -0.3334M>+4.2066M+1.5567 70 Polynomial
0.9703 0.9357  0.9882  -0.9987M>+8.0871M+0.3589 80 Convective
0.0649 02402  0.9746 1.9828M" % 50
0.1818 0.3933  0.9945 3.6117M%63% 60
0.7346  0.7559  0.9920 5.6910M%>%# 70 Power
3.2029 1.5499  0.9781 7.4222M°38%7 80
0.1531 03765  0.9643 1.1488M-0.1923 50
0.1339 03471  0.9777 1.2745M+0.1475 60
0.2367 0.4475  0.9906 2.2791M+0.8169 70 Linear
0.4515 0.6134  0.9853 2.533M+1.0293 80
0.4969 0.6780  0.8841 1.1896In(M)+1.4830 50
0.3928 0.5946  0.9346 1.1768In(M)+1.9859 60
0.9992 0.9195  0.9602 2.2601In(M)+4.1917 70 Logarithmic
0.4901 0.6391  0.9841 2.6152In(M)+4.8685 80
0.1230 03313 0.9723 0.1667M?*+0.5543M+0.1186 50
0.1299 03323  0.9796 0.1103M%*+0.9241M+0.3117 60
0.2578 0.4453  0.9907  -0.0442M>+2.4307M+0.7452 70 Polynomial Osmo-
0.1249 03060  0.9963 -0.5223M%*+4.3108M+0.2512 80 convective
0.1303 0.3473  0.9696 0.8192M" 7" 50
0.1398 0.3547  0.9767 1.4072M"%47 60
0.2230 0.4343  0.9911 3.3076M"7515 70 Power
0.1581 0.3630  0.9949 3.9783M"-6862 80
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Table 4 The effective diffusion coefficient of peppermint leaves under convective and osmo-
convective

Average effective diffusion coefficient (10" 'm’s™)

80 70 60 50 Temperature (°C)
6.333° 5.661° 3.333% 1.873%" Convective
3.839% 3.572% 1.813" 0.882' Osmo-convective

Mean values with different letters indicate significant differences (a=0.01) at differentdrying conditions according
to the Duncan’s multiple range test

ol el Sla 4 sal (gl
5.7874j

D, =543x10"exp| ———
of p(T+273

kI plas S e 035 K25 gl @sledled (&35
gl S e el 03 5 Sax gl 5 YV/EE mol’
st b ledls 351 s EANYKD mol”

O Sl olis greml g Sl o 15ecil il 3l (6 pal

ey

Solwdlad g5 31 --¥

Detr o (bt daly 31V S b 55 SVslee
Lol Cewsay 1/(TH273) 5

o lis )A—w] sl 4 gad 6‘)3
4.5037 )

=2.46x107 exp| ———
o XP(T+273



VAV 31 N0 655 AV lad

5 Sl ClS L3 Gl e S S s K
S e G Gl et G Ol Sl (s
S Kal b s b W] 555 5 s s
SO sl il Sl K Lol sl sl
s sl AE 5 a/ag 5 b/by L/Lg el &0
S 0l St Lig0d A (S 5 (S35 (2ldyy Sl
Glr skl Gty i A S Bl wsed

el 815 &,1 0 s s 5l e sla bl
Sy bl g e sdalie 0 Jsds 55 oS boles
5l ke (AE 5 alag 5 b/by L/Lg) said S gl
5 Shen 058 SF) DS SaS il sla )
03,5 S glos i 3 (S jenjenl 035 S

il Ky gla e la gy Gl me iU

ol el lalil O s 51 dmeplply Al las sl
Mo Gl siie GOAl &S 58 o w s Gl
GLadlls Ko slad S e o5 ol S b szils 5L 04
S5 25,5 ssdes |y esle 31 OT 5 WS 35k ol Ssos
Bole S Lo alie B [0£103L 5L 2550 (520
5 S5 Dol Ohen 5 VB s gl [V0] 155l
Llaley (sl O an 5 a8 -VUls Jals ol [£0] O,1Sen
G A S edalie 55 Lol Ll e [V
S S e ) et SE Glad e (g3ladled

—JA...»:l w}) “ ol (i L;Lhdu‘yu é)l-wdlﬂ Léjj‘

3 3558 yot
s el g9y U3 S S By, S -V-Y
ﬁu S 55

Table 5 Analysis of variance of main and reciprocal effects of drying method and temperature on
color indexesof peppermint leaves

Sum of Dependent

F Mean square df . Source
squares variable
99.433™ 0.298 1 0.298 L/L,
9.299*:* 0.030 1 0.030 alag Treatment
77.860 0.739 1 0.739 b/by
92.566" 1443.724 1 1443.724 NS
1.666 0.005 3 0.015 L/L,
0.757 0.002 3 0.007 ala,
2.201 0.021 3 0.063 b/by Temperature
1.055 16.447 3 49.342 NE
6.403" 0.019 3 0.058 L/L,
2.474 0.008 3 0.024 ala,
2177 0.021 3 0.062 b/by TT;;alngfe
2.902 45.260 3 135.781 NE

**Level of significance p<0.01
*Level of significance p<0.05
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Fig 5 The effect of drying method and temperature on color indexes(different letters indicate significant
differences (¢=0.01) at different drying conditions according to the Duncan’s multiple range test)
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drying on drying behaviour and colour indexes of peppermint
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The effect of convective drying and osmo-convective were investigated on drying behaviour, drying
characteristics and colour indexes of peppermint leaves. Drying experiments werecarried out at 50, 60,
70 and 80°C and the osmotic dehydration pretreatmentwith a 5% (w/w) salt solution at 40°C, 80 rpm
agitation and 60 min immersion time.The moisture diffusion coefficient and activation energy were
calculated by the second law of Fick and the Arrhenius equation, respectively. The results show that
drying behaviour, drying characteristics and peppermint colour were influenced by drying method.
Drying times of peppermint leaves by convective drying was shorter than those dried by osmo-
convective drying. The thin structure and large area of the leaf surface was caused a rapid decrease in
moisture content. Therefore, the drying wasoccurred at a falling rate. Osmotic dehydration due to the
presence of infused solids increased cell wall thickness, decreased drying rate and effective moisture
diffusion.The effective diffusion coefficient increased while increasing temperature, it is indicating
intensity of interactions at higher temperatures. Thetotal colourchangesof dried peppermint leaves by
convective drying was less than osmo-convective drying method, which indicates that the osmotic
dehydration was not efficient to prevent colourchanges of peppermint leaves.
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