(T2) % (T) %
(To) (Ts) %

leilazirjani58@gmail.com :



.(Dandamrongrak et al., 2002)

mm

.(Budhiroua et al., 2002)

(Chua et al., 2002)

(Azharul Karim &

Hawlader, 2005; Fabiano et al., 2005; Imtiaz et al.,
2004; Lee et al., 2006; Sankat & Castaigne, 2004;

. Sankat et al., 1996; Talla et al., 2004)

.(Maskan, 2000)

)
% %
(% mm
0 0
°C
( )
(Turhan & Demiral, 2002)
- ° C
[ mis °C
3. Page 1. Dwarf Cavendish

4. Two termexpantial 2. Gros michel



/
(Ty) %
(T2) %
kg w/kg dm) (T3) %
(1 -1
)
(
‘T
%
OF- 02G JEIO TECH
°C
T,
. %
NN- S651WF T
%
°C
=(( - )/ ) X
M;(1-X1)=M,(1-X;)
M,y
) My
( Xy
' X,
kg

[ wikg dm



.(Parvaneh,2000)

.(Mirzamani, 2005)

:(Mirzamani, 2005)
RC = Wr/wd

kg w/kg dm )

mm

2. ANOVA
3. MSTATC

.(Hernandez et al., 2005)

"RC

“wd

4 . Microsoft Excel 2003 1. Loviband
= = 4
£ 4 £
o 'E’,, 354
D 351 ~ [y
= T 3k
Ev 31 o > at,
< 5]t T 25 At o 300w
= S 2 A% u 500w
o 2 A b= A %
S 5 o o 15 A, oee 4 700w
S 7] s S 1 ey M,
14 3 5 A <><>.'l
o 2 051 44,7008
2 05/ o R B EIVEE L 1T T
@ N . S o ! ! !
: : ; =
s 0 0 10 20 30 40
0 100 200 300 400
) . Time(min
Time(min) (min)
(T2) mm -
W (T) mm



(T2) mm
'
305
30 2
295 | b
294
Drying Time %51
min) 281 .
274
26.5
26 1
300 500 700
Microwave Power Intensity W
mm
To T3 T, T, °C
a )
W mm
To T3 T, Ty
(b )
e 4
S 359
3
= 34
- ¥ oTL
- X T2
j=
2]
£ - aT3
o 157 ? x xT0
O *
@ 11 A X
2 I
2 054 a0ty
K2 n ¥y ox
o 0 T T T
= 0 100 200 300 400
Time (min)
e mm
To T3 T, Ty w mm

Moisture Content(kgw/kgs)

Drying Time 150 4

(min)

mm

300

250 4

200 4

100 4

50 4

0+

60

70

Hot Air Drying'C

80

%

X
XX
E$xxx

xT0
0Tl
T2
AT3

Time(min)

40

To T3 T Ty



/

mm

Moisture Content(kgw/kgdm)

Drying Rate(kgw/kgdm.min)

°C
/ /

mm

(T)

(kgw/kgdm/min)

(

mm

(Ty) mm
(kgw/kgdm/min) w
( ) 1. Hardening
= 4
4 £
35 k=
<
34 3
254 p— g *3mm
< 5
2 q o5mm E °omm
159 a 2 10mm S 410mm
8 ()
19 ] 8 o 4 %028
1 5 054 4.,.080
05 L 884, 2 440,202%2%00g0,
0 T T T - > 0
0 100 200 300 400 500 = 0 5 10 15 20 25 30
Time(min) Time (min)
°C (Ty) mm - -
(T2) mm
0.035 2 05
£ 045 .
0.03 a £ 04
0.025 - o Eﬁ 035
Ao - - 3 o3 A A
0.02 o . - *60°C 2 oz . o .
0.015 4 - o70°c T o2 oo
. A80'C g o1 AAAADQD.DQ.
> o1 CGE
I b
E 0.05 W
&} 0
0 1 2 3 4 0 1 2 3 4
. Moisture Content(kgw/kgdm)
Moisture Content(kgw/kgdm)
(T) mm -
(T) mm - °C



0.035
a
0.03
a
0.025 a
Drying Rate .02
kgw/kgdm.min
0.015
0.01
0.005
0
60 0 80
Hot Air Drying'C
(' mm)
- ) mm)
(T2) -
= 0.3
£ K
é 0.25 At xox
o Ax ¥ &
4 X
H 02 Xk‘x‘;‘;g %" oT0
X
g 0.15 1 xf&‘ozoolnl. =Tl
@ *I‘o°° ..-' AT2
g 0.14 ‘)° .'“ x T3
2
E‘ 0054 m
e 0
0 1 2 3
Moisture Content (kgw/kgdm)
- To Ta T, T, W
To Ts T2 Ty W

Drying Rate (kgw/kgdm/min)

0.35

03

0.25

Drying Rate 0.2
(kgw/kgdm.min)

0.15

0.1

0.05

0
300

500

700

Microwave Power Intensity W

/

°C
( kgw/kgdm/min)

L)

— 003
£
£ oo x
_g a
& om x o0
3 s o
& 0.015 . 4 w Tl
2 x =
> A mh Ao A T2
= 001 X o 0
S B x T3
P 0005 pie
>
a 0
0 1 2 3 4
Moisture Content (kgw/kgdm)
mm -
To To T, T, °C
0.3
0.25
0.2 1 *TO0
oTL
0.15 AT2
0.1 1 xT3
0.05 1
0 T T T
0 1 2 3 4
Moisture Content (kgw/kgdm)
mm - -

mm



T 0 " < 08
£ E
£ 0.025 oa g 051 N
= °
> 0021 . .
- oA o3mm 2 3
= a A E *3mm
> 0.015 A o Ao L} =5mm = . o 5mm
= 3
@ 0011 . 4 10mm < A 10mm
< A\ z
o 4 ©
0005 { L& @
2 'A =
£ c
> 0 T T T S
o 0 1 2 3 4 o
4
Moisture Content (kgw/kgdm)
(Ts) mm R
W (T2) mm - °C
14 0.46 a
a
12 ab 0.44
10
Sugar b 0.42
Content 8
(sucrose) 6 Total Color 0.4
(mg/100) Index b b
4 0.38
2 0.36
0 ' ' 034
60 70 80 . ' i
Hot Air Temperature*C 60 70 . 80
Hot Air Temperature’C
7.2 - 0.45 N
0.4 b
7
035 ¢
6.8
Sugar 0.3
Content 6.6 0.25
(sucrose) b b Total Color
(mg/100) 6.4 Index 2
0.15
6.2
01
6 0.05
5.8 T T 0 T T
300 500 700 300 500 700
Microwave Power Intensity W Microwave Power Intensity W
12 a 06
a
10 0.5+
Sugar 8 0.4
Content b b
(sucrose) 6 Total Color 3 | c
(mg/100) Index
4 c 0.2
. |:| ]
0= ' 0 T T
m T2 = i T2 3
Pretreatments Pretreatments

mg/100



[ mg/100

2.7

2.65

264

2.55 4

Rehydration 254
Ratio 2.45 4
244

2354

2.3 4

2.25

70
Hot Air Temperature*C

25

20

Vitamin C
Content
(mg/100) 10

b b
60 70 80

Hot Air Temperature'C

25

2

151
Rehydration

Ratio 14

0.5 +

300

500
Microwave Power Intensity W

700

Vitamin C 8

Content

(mg/100) 6
4

300 500 700
Microwave Power Intensity W

2

1.95 1

1.94

1.854

1.8+

Rehydration 1.75 -
Ratio 1.74
1.65 4

1.6

1.55 1

15

T2
Pretreatments

25

20 4

Vitamin ¢ 151
Contant

(mg/100) g |

i .

c
Tl T2 T3
Pretreatments




(Dandamrongrak, 2002)

(To) (T
| mg/100
mg/100 |
%
[ mg/100 | mg/100

(Maskan, 2000; Garsia et al., 1998)

°C

REFERENCES

Azharual Karim, MD. & Hawlader. M. N. A. (2005).
drying characteristics of banana: theoretical
modeling and experimental validation. Journal of
Food Engineering, 70(1)35-45.

Boudhrioua, N., Michon., Carelier, G., & Borazzi. C.
(2002). Influence of ripeness and temperature on
changes in banana texture during drying, Journal
of Food Engineering 55(2)115-127.

Chua, K.J., Mujumdar, A.S., Hawlader, M.N.A., Chua,
S.K. & HO, J. C. (2002). Batch drying of banana
pieces-effect stepwise change in drying air
temperature on drying Kinetics and product color.
Food Research International, 34(8)721-731.

Dandamrongrak, R., Young, G., & Mason, R. (2002).

%

I (kgw/kgdm/min)
I (kgw/kgdm/min)
%

mm
(1998) Garsiaetal. (2000) Maskak

Turhan & .

(2002) Demiral

Evaluation of various pre-treatments for the
dehydration of banana and selection of suitable
drying models. Journal of Food Engineering,
55(2)139-146.

Demiral. D. & Turhan. M. (2003). Air-drying behavior
of Dwarf Cavendish and Gross Michel banana
slices. Journal of Food Engineering, 59(1)1-11.

Fabiano, A.N., Fernandes, S., Odisseia, R., Gaspareto,
C. P. & Olivera, E. L. (2006). Optimization of
osmotic dehydration of banana followed by air-
drying. Journal of Food Engineering, 77(1)188-
193.

Garcia, R., Lean, F. & Rolz, C. (1998). Drying of
bananas using microwave and air ovens.



International Journal of Food Science and
Technology, 23(1)73-80.

Hernandez, Y., Labo, M. G., & Gonzales, M. (2005).
Determination of vitamin c in tropical fruits: a
comparative evaluation of methods, Journal of
Food Chemistry, 96(4)654-664.

Imtiaz, H., Igbal, M., Shakir, I. & Ayub, N. (2004).
Effect of sucrose and glucose mixture on the
quality characteristics of osmotically dehydrated
banana slices, Pakistan Journal of Nutrition
3(5):282-284.

Lee, K. T., Farid, M., & Nguang. S.K. (2006). The
mathematical modeling of the re hydration
characteristics of fruits. Journal of Food
Engineering, 72(1)16-23.

Maskan, M. (2000). Microwave/air and microwave

finish drying of banana. Journal of Food
Engineering, 72(1)16-23.

Mirzamani S. (2005). Apple drying process with hot
air. MSC Thesis. Sabzevar azad university (In
farsi).

Parvane, V. (2000). Food chemical quality control (4"
Ed) Tehran university press (In farsi).

Sankat C. K., Castaigne, F. & Maharaj. R. (1996). The
drying behavior of fresh and osmotically
dehydrated banana slices. International Journal
of Food Science and Technology, 31(2)123-135.

Talla, A., Puiggali, J. R., Jamaa, W. & Jannot, Y.
(2004). Shrinkage and density evolution during
drying of tropical fruits: application to banana.
Journal of Food Engineering, 64(1)103-1009.



