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1. Coefficient of determination
2. Chi-square
3. Root mean square error

\FA%

CeiS Ll zsens glel Loeas S (Officinalis
Sy Log 038 S s slais 4 ol VL
St gl ilol pemen Izl g eS8 s S
Joo L 5 Lo 5l s ib S5 e b O3S
Do D9 s e D] S stag
Wl 0 il [WV] S

Loy o oS it oS cond O G Guiss ol 3
T o ke Gallg Sl st 4l Ol5 s Sk
35,8 L3 s p 250 Sl 050 03 S i Ny o
oo bbols ol g pulal Jol LS 5 5 eal Ll s
35S 15 alie 350 ale 53 Jgens 03 5 S

Lhuij) 9 ;‘y -Y

& 903 (55w oslel —V ¥

WAE Jloole sl sl s 5ol o 0 olS 215 plut
5 Ly Cla.ﬂ Shgme Yoy Slelsl s Al el )l
elld 5l sl S ol 5 Jlaler Okl
2 YAV ojled b sl b ged (ol olS g olS
i p ke o8l ols OLLS Slides S e p gl
5 Vb Ol e Sl S S5 S e
gk 455 VO las b O3l s ol VY Soe 4 4650
S e gad 03 S Ol pledl 51 ey [VA] el 13
C A S eIl Of O3 doldl 5 A 63yl 05 Bl
el s &y el Sl SES il g sk s

Me,, = 22

:QT 35 &S

Olish) Sis aly  ysb; Ol e MCp

KG) J pames 5l p o My

(KL 5 Sz 5l oy S 265 0 M2

GF- U A&D s opi5 sl o eslinal 5,50 5505
s S N e el b l3 L pis oLl 6000
oslizal 3ype Glrl Lles s /VYEY Lk yal adsl b,
3ldm 3, 2V°C s L oWl 28 el Memmert
21 gler pllh 5 Y Jlde L e sl 058 el

Ave 5o S W‘ 6[.&;)\}5 BEEE aslis Cjﬁﬁ) dji


https://fsct.modares.ac.ir/article-7-909-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-03 ]

kS st o OS S ke gl S o

ub&m 9 u.:LcLN aJU e f‘fé"

3 St O g S

9 v;»lj..a )‘.XE.A ol alslee DL 4:.‘.3) )lS 4 6[.&&,\;[3 Slaas

ooy 4 e glales js (Mdsdr sbadie slacu

Table 1 The models of thin layer drying method [25]

Row model name Model
1 Lewis MR=exp(-kt)
2 Page MR=exp(-ktn)
3 Modified Page MR=exp[(-kt)n]
4 Henderson &Pabis MR=a.exp(-kt)
5 Logaritmic MR=a.exp(-kt)+c
6 Logistic MR=a/(1+b.exp(kt))
7 Two term MR=a.exp(-kt)+ b.exp(-kt)
8 Two power MR=1+at+bt2
9 Diffusivity MR=(8/r2)exp(-2Defft)/I12)

MR=moisture ratio, t=time, n,k;k;=constant
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Fig 1 Drying trend of Bakhtiari savory at different

microwave powers
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Table 2 Amount of R, xz, RMSE in different models of drying treatments

800W 600W 400W

RMSE x R’ RMSE X R’ RMSE X R’ Model
0.0334 0.0736 0.9848 0.0503 0.1768 009689 0.0378 0.1256 0.9809 Lewis

0.0l  0.0065 0.9987 0.0098 0.0066 0.9988 0.0123 0.0132 0.0998 Page

001  0.0065 0.9987 0.0098 0.0066 0.9988 0.0123 0.0132 0.0998  Modified Page
0.0219 0.0313 0.9935 0.0325 0.073 09871 0.0265 0.0611 0.9907 Henderson &Pabis
0.0219 0.0313 0.9935 0.0325 0.073 0.9871 0.0265 0.0611 0.9907 Logaritmic
0.0085 0.0046 0.999 0.0082 0.0046 0.9992 0.0104 0.0092 0.9986 Logistic
0.0223 0.013 0.9935 0.033  0.073 09871 0.0268 0.0611 0.9907 Two term
0.0075 0.0037 0.9992 0.0144 0.0144 09975 0.0068 0.004  0.9994 Two power
0.0922 0.5607 0.8838 0.1086 0.8252 0.8546 0.0959 0.8086 0.8768 Diffusivity
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Table 3The values of different compounds of Bakhtiarignessential oil at different drying

treatments
microwave
Shadow RI Compounds number

800w  600W 400W
- - - 0.9 932 a-Thujene 1
- - - 0.8 938 a-Pinene 2
- - - 0.7 950 Camphene 3
- - - 0.2 974 p-Pinene 4
0.25 0.28 0.51 1.46 987 B-Myrcene 5
- - - 0.2 999 a-Phelandrene 6
0.49 0.53 0.79 1.78 1012 a-Terpinene 7
5.16d 5.47c 5.84b 7.9a 1020 p-Cymene 8
0.89 0.88 0.82 0.45 1026 Limonene 9
0.76 0.76 0.87 1.75 1028 A-3-Carene 10
0.61 0.56 0.48 0.16 1029 1,8-Cineole 11
0.97 0.95 0.9 T 1047 (E)B-Ocimene 12
12.13 12.41 12.94 16.2 1057 gammaTerpinene 13
0.04 0.04 0.03 - 1063 Cis-sabinene hydrate 14
T 0.01 0.03 0.12 1084 Terpinolene 15
3.94 3.89 3.82 1.48 1095 Linalool 16
5.63 5.41 5.24 2.45 1161 Borneol 17
0.64 0.71 0.77 0.7 1175 Terpin-4-ol 18
T T T T 1180 a-Terpineol 19
- - - 1.07 1229 Thymol methyl ether 20
T T T T 1280 Anethole (E) 21
13.11b 12.92c 12.71c 15.15a 1286 Thymol 22
43.72a 43.54b  42.63ab 40.4c 1295 Carvacrol 23
0.24 0.23 0.2 - 1310 4-Terpinyl acetate 24
0.34 0.34 0.4 0.49 1348 Thymol acetate 25
1.12 1.17 1.23 1.32 1364 Carvacryl acetate (cis) 26
5.16 5.11 $IAV 1.89 1413 S-Caryophyllene 27
0.21 0.24 0.32 0.35 1438 Aromadenderen 28
0.79 0.77 0.72 0.4 1501 [S-Bisabolene 29
1.34 1.32 1.23 T 1511 Myristicin 30
0.36 0.49 0.58 0.7 1580 Caryophyllene oxide 31

T= less than 0.001, Different letters show sigaificdifference at 5% (Duncan)
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Drying is one of the most important post-harveages of medical plants which has a significant
effect on the quality and quantity of the effecta@mpounds. In order to promote the objectives of
the study, microwave power was selected as an @mtEmt variable so that power variable
microwave was designed and constructed. After ciidle and drying the savory samples in the
shade, the essential oil at different treatments ewdracted in three levels of 400, 600 and 800 W.
The volatile oil was analyzed using GC/MS methodsiits of experiments showed that increase in
the power from 400 W to 600 and 800 W caused actemuin drying time. The most yield of
essential oil was obtained in the shade drying oukthith the essence value of 2.41%. It was also
revealed that with increasing the microwave powvilee, amount of essence decreased, so that the
microwave power of 800 W had the lowest essenagevdlhe highest values of thymol and carvacrol
and sum of them that show the quality of essendihlwas obtained in drying methods with
microwave power of 800 W (5#8%). Overall, when the quality of essence is irtgoty the common

method of shade drying is suggested, while conisigehe speed and quality, the microwave drying
is recommended.

Keywords: Satureja bachtiarica Bunge, Microwave, Kinetic, Essential Oil.
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