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Fig.1. The turnip varieties; (a) Purple top white globe, (b) Snowball, (¢) Golden ball, (d) Tokyo Cross
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1- Purple top white globe
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Fig.2. Vacuum dryer equipped with temperature
controller and absolute pressure sensor (Kamali, 2011)
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Table 1- Experimental design for hot air dryer

Los ool o,lowd
Temperature (°C) Test No.

50 1

60 2

70 3
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Table 2- Experimental design for vacuum dryer

L s ool o,lowd
Temperature (°C) Vacuum (kPa) Test No.
50 30 1
50 20 2
50 10 3
60 30 4
60 20 5
60 10 6
70 30 7
70 20 8
70 10 9
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Table 3- ANOVA results for the effect of temperature on shrinkage in hot air dryer

F Olrg o puSilo @3l ey R Je
F-value Mean of square df Source of variation
420 45.63 2 .
Temperature
- 10.85 6 lesl sl
Error
1.80 19.55 8 £
Total

Dgmast ™ oy Vg0 Jlaisl pdaw 13 5 e cudih s

T

*"* Significant at 5% and 1% of probability levels, respectively, " Non. Significant
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Table 4- ANOVA results for the effects of temperature and vacuum on shrinkage in vacuum dryer

F Olagpo (0o Olayo ggome (53151 aa JWE PN
F-value Mean of square Sum of square df Source of variation
2.66° 15.72 31.45 2 L
Temperature
10.86" 64.13 128.26 2 .
Vacuum
x s
0.49™ 2.94 11.76 4 L2k
VacuumxTemperature
s
-- 5.90 106.27 18
Error
-- -- 277.75 26 S
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*"* Significant at 5% and 1% of probability levels, respectively, " Non. Significant
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Fig.3. The effect of vacuum on shrinkage
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Table 5- Comparison of shrinkage in different
temperature and vacuum levels by LSD method

(30 3) cruSileo (45) L
Means (%) Temperature (Vacuum)
46.83° 50 (30)
44.18% 70 (30)
42.27% 70 (20)
42.18" 60 (30)
41.99% 50 (20)
40.23% 60 (20)
39.77° 50 (10)
39.10° 70 (10)
38.12¢ 60 (10)
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Means with the same letter or letters are not significantly
different.
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Table 6- ANOVA results for the effects of tem

perature on dehydration in hot air dryer

F Ol o (Sl ©lagpo Egoore NZJETSE PREFI
F-value Mean of square Sum of square df Source of variation
* LQ
5.64 0.18 0.36 2 >
Temperature
lojl (sllas
- 0.03 0.19 6 el
Error
0.04" - 0.55 8 S
Total

Dgmast ™ o Vg0 Jlaisl pdaw )3 5 e cudih s

T

*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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Table 7- Comparison of dehydration in different temperature levels by LSD method

Mean Temperature treatment (°C)
4.94* 70
4.74% 60
4.45° 50
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Means with the same letter or letters are not significantly different.
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Table 8- ANOVA results for the effects of temperature and vacuum on dehydration in vacuum dryer

F Ol po (ile Sl o g900m0 @33l @y B
F-value Mean of square Sum of square df Source of variation
0.0140° 5.400 0.78 2 -

Temperature

£ 345

0.0001 52.400 7.59 2
Vacuum

. loax s

0.3600 3.220 0.93 4 °
Temperaturex Vacuum
las

- 0.072 1.30 18

Error
0.0001%* — 10.63 26 &
Total

Dgmant ™ oy Vg0 Jlainl pdaw 13 5w cudih s

T

*"* Significant at 5% and 1% of probability levels, respectively, " Non. Significant
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Fig.4. Interaction effect of temperature and vacuum on dehydration
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Table 9- ANOVA results for the effect of temperature on energy consumption in hot air dryer
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*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
g9 &1 g (S ) (e s 9 ugd 59y &S Slinios S s (S ISl (55 53

g5 ey o e 5 385 s on 01 plol S e o
(Aghbashlo ef al., 2009) > 5" L S Sis oK
31)8 il dz 3 0+ glod (o &S g o0 odaline Vo Jado j0
a0 lod 0yl g by dxe MBI SI,S Sl a5 2 Ve
oS gl ol )3 ol as p Ve (glod g oy s (gl 0)5 5l
oy ) ol ede a8 il oo (a0 (55
a0 Ve gled 9350 oylil s Sid Lo i (gym
d )0 B glod 4 Cund (6508 b S o shyld o5 ole

il e 3,5 e

P La S St ) (dpae (S Sl (55l lod 45516 56

A Jsds j0aS jablen cul odds ool (Lis Ve 9 ola Joi>
M me 3o )d A o w3 Ljlass oy BB 255 o odnline
lod Gial33l b g 0l 5t L peae (S Sl (g5l 5o Lod (st e
Cudeay ool & Wb oo Rl (SIS > (Bpae (Sl 655
G0 gl b domd cpl Ml oo (8 St loj (8 obsS
Slop (S Sis 5 505 (69, 45 (Colak and Hepbasli, 2007)
Cd)S aom (S oe W )ls Sloben b plon] Cobi i
2 Eran So sl G5l g (S St (lod (m (woSae (slalal
RlE L 8 ol @l o5 2 292y S Sts g4 ol



VOV Slgyl o oBy pithid (S (51 013y 9 (5551 B puaan 9 (30 55 SUAS (95 90 damny Lo

LSD o5y 4 &l glep (S Siid )3 (Bras (SO Sl g5l sl pnSile dunlio uls -y + Jodo
Table10- Comparison of energy consumption in hot air drying by LSD method

el BIY
Means (kW kg'l) Treatment
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Table 11- ANOVA results for the effects of temperature and vacuum on energy consumption in vacuum dryer

F Slasye (b ©laspo ggooze &3l a2y 55 Eio
F-value Mean of square Sum of square df Source of variation
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