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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 Ol o (ko o33l as 2 e o
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 s
Total

Dgnast T o> Vg O Jlaisl pdaw 13 5 i cai i 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 Olagpe (055l 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
Total

Dgmapt ™ o Vg0 Jlaisl pdaw 13 5 i cudih s

T

*"* Significant at 5% and 1% of probability levels, respectively, " Non. Significant
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Fig.3. The effect of vacuum on shrinkage

P Ed Glyn by Ll ladils ()5 Siis (b > (izren
e 20l 3, 5 o do 3 4 g Ar Ve v Gilise slalo
Abbasi et al., ) sl cowdds 330 (6 u30] p lod Sl joguad 4
Cemge (19,5 Sid Lo ialisl a3l ol (2011
Same Sl e ity 9 3580 S0 (£ Sl ke Sl
A edalie o )8 ol as 0 Ar glod b ods Sl sladiged jo
Sl el cage 0,8 S lod Glil ea)lpe )3 S
Oy Sis pn by iolial oy )158  dudisesianl sl i
Miranda et al., ) 395 0 3350 (¢ pSol LinlS & oo |99l
sl gt sln Sy 5l b e M oyl (2010
O 3l yomie Wlg o YU (slod jloslatw] il Led 4 Y guames
5ams Gials 1) suse (6,0l 9 33,8 ol Hb3 e g b Jghe o433,
o ials 1y ]y glos 38 SWis sles Liliél Kos 8L
S5l dge g 0 o)A (0350 5> Wl oo bl ol 2 g
23,5 oo
sl oy 5 sl anjmn Ve lod aS a0 LS Y Jois
CpiaS ghyls o1, 8 Bl s )3 B+ (clod g dumme (6 Sl oy
ot s ke, 40,8l plgie g Al e S (S
39045 (6 S0l dod il 381 L x> Do g Lod 5 duzme (565!
551 5395 osnLio A Jpio 5 45 bolen b (il
Sl 1 205 A0 a3 Lod {1 5 o )3 A% a3 M
s ;M8 g Lo e p 51 il o I ine 305
330 655l 33 ot b M g Lod ol pls o o ine oy A0

iz zolaw )3 (53S9 GeSbe dulie @i -0 Jgaa
LSD g, 4 W 5 Lo

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)

b re OS] itk S o By b B> ()b &S oo Sle
Means with the same letter or letters are not significantly
different.
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(Vega-Galvez et al., 2012) 5y coillas 555 ol ol b


www.sid.ir

V¥ Slg sl o ndy ot (S (51 13l 9 (5551 B puan 1 30 )5 SUAS (95 90 dumn Lo

1 slop (S Siid 5 il duome (£l Lo I il g s gl = Jyua

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
* LO
5.64 0.18 0.36 2 >
Temperature
folol ollas
- 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

0l ire OS] itk S o By b s ()b &S oo Sbe

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 Slaspo (il ©lay o Egoora @313l a2y 55 e
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
. loxx 5.
0.3600 3.220 0.93 4 ’
Temperaturex Vacuum
s
- 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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s lgn (S Sis > (Bpae (SGSIl (6550 pales Bl puilyly 458 ol — Jgua
Table 9- ANOVA results for the effect of temperature on energy consumption in hot air dryer
F ©lapo iS5k ©laypo ggoome @3l a2y P o)
F-value Mean of square Sum of square df Source of variation
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Table10- Comparison of energy consumption in hot air drying by LSD method

el BIY
Means (kW kg'l) Treatment
32.26" 50
30.50° 60
23.77° 70

b e M) itk S o By b B> ()b &S oo Ske
Means with the same letter or letters are not significantly different.
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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 B
F-value Mean of square Sum of square df Source of variation
28,69 87.42 174.85 2 y

Temperature
e SA&
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Vacuum
X M3
411 12.52 50.11 4 L
Temperaturex Vacuum
s
- 3.04 54.58 18
Error
0.00017* — 452.93 26 5
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", Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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