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3. Roselle
4. Turnip

AAR

dnds —\

el Cgr e Glaes S e s B 5 Lo e
sl sl Laa s s cdw g landis glasls
Bl L (G Ol Il s S S Cilise gla 2,
S d g s SlB J pazme O35 5 o A (G uatn
Gl Il J g b aan 3 0l 2SS ooyl OLLS 5 lie
s ol s Fls sl b 0s S ol oS [ ]
5 SR e sla S5y e O3 S Y5k Ol
Jsdoms slye s 2 5 (SAS5 2 il i Jpamee (S5
f b 0as o ol 8 ol mhan 4y J s 51
Olgme & ol Slos 5 aupn oS b iss Sess el [V] 5550
el Al 3 (VT 50 e esliad 05 S SEs gl bl i
Sl Al e T sl (6 KT Ayl 5 S Ol
e el sl gl Jalos 53 olie ole 0315 13 L (g e
Jgaomn 355 51 208 Ol b 5 5V (5 pol 5L2S 5 0l

[8]5,8 o s
s r il $lr s JB G 5S S el Al
W55 4y i oS (ol a3 gl p S 5 51 ag s 5 L s
o e ol glacis Bl 5 o g e sl B glalds
Jols aules e 358 ol esle 3 gzl oS LS 5 0] 552
25T gl s (a0l S| 5T an 3l5m J g5 LS 5
L a5 0 5 Le Sigms n Ol il Jue 55
Sl S s el 5 das o Wl 1 bl des sl 3 glalie
sy s o ol o Wk e DLl 3 (ke Ol 55
Llie ol JS,sba [V] ol ol a3l 3 ol (gdae 3l4e
Al Il (S5 s S 5l e 55 B e sl
La ol 5l 5 Lol 535006 dla b ol Lassln s
LS 5 AT Rmil e i e Ol (gl S cdaan
Ll 55 ol esle Gl bl Jylowe 53 45 Jlab S35 4 5m
S e 3 sk Lad sk & sl jaes 2Ll Gy b 515 558 ek
AT sl SLS 5 pl 358 Ol 0liS pand J ok 0 sL28
Glosgd L2l o)l iy s 1 2alS Esl (6 seml (6T

33,8 o gdhe lge Laim 5 JS 50 Sl e sl 00

1. Case Hardening
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5. Water Loss
6. Solid Gain
7.Weight Reduction
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Table 1. Hot air drying mathematical models fitted to the moisture ratio values

no. Model Model name Model equation
1 Newton fx) = exp(-kx)
2 Page f{t) = exp(-kt")
3 Henderson and pabis ft) = a exp(-kt)
4 Two term f{t) = a exp(-bt)+c exp(-dt)
5 Modified Henderson and pabis f(t) = a exp(-kt)+b exp(-g t)+c exp(-ht)
6 Logaritmic f(t) = a exp(-kt)+c
7 Wang and singh f(t) = 1+at+bt’
8 Appromiximation of diffusion f(t) = a exp(-kt)+(1-a) exp(-kbt)
9 Midilli f{t) = aexp(-kt")+bt
10 Weibull distribution f{t) = a-bexp(-kt")
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Table 2 ANOVA evaluation of linear, quadratic and interaction terms for each response variable and
coefficient of prediction models

solid gain Water loss source
Mean Coefficient Mean Coefficient
F Value Square Estimate F Value Square Estimate
<0.0001 34.86 1146 <0.0001 230.58 39.75 model
<0.0001 154.12 2.93 <0.0001  1167.09 8.05 (/) A-Brix
<0.0001 1945 1.04 <0.0001 172.92 3.10 B-Time (min)
0.0368 0.25 0.12 <0.0001 15.40 0.93 C-Temperature (°C)
0.0005 233 0.44 AB
0.0829 0.16 0.16 <0.0001 25.11 2.05 A?
0.0453 0.62 0.32 B’
0.0191 032 023 c?
0.049 0.14 Residual
YYo
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Table 3 ANOVA evaluation of linear, quadratic and interaction terms for each response variable and
coefficient of prediction models

Phenol weight reduction source
F Value Mean Coefﬁment F Value Mean Coefficient Estimate
Square Estimate Square
<0.0001 48.05 25.96 <0.0001 97.43 28.41 model
<0.0001 108.73 -2.46 <0.0001 47299 5.13 (/) A-Brix
<0.0001 78.63 2.09 <0.0001 76.38 2.06 B-Time (min)
0.0032 2.82 0.40 <0.0001 11.76 0.81 C-Temperature (°C)
0.0129 1.39 034 AB
0.0107 2.00 -0.58 <0.0001 21.22 1.88 A’
0.0438 0.86 038 B’
0.26 0.19 Residual

LS 5 ol o 07 28U Loy les 3l eslizad s 535wl
LA ] el Joho Lie 36 s a Js

&
L5

3
5
)
i
O
R

e
X

'o
&
QX%
oo
A0
0

- Brix (%
B: Time (min) A: Brix (%)

45 30
Fig 1 The interactive effect of the osmosis time and .
the osmotic solution concentration on WL
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Fig 5 The drying curve of the turnip samples at 60, 70 and 80°C.
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Table 4 Effective influence coefficient at 60, 70 and 80°C

Temperature (C))  Effective influence coefficient (m?/s) Equation R squared
60 1.83x107 y=-0.0002x + 0.0701 0.9971
70 2.03x107 y=-0.0002x - 0.0421 0.9974
80 3.04x107 y =-0.0003x - 0.2305 0.9569
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Evaluation of Turnip slice phenolic component increasing by
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drying Kkinetics
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In this study, turnip slices was osmotic dehydrated in rosella extract for polyphenolic enrichment purpose
which further dried using hot air drying technique. Osmotic process variables were the concentration of
sucrose solution (30, 50 and 70 %), process time (40, 75 and 105 min) and the solution temperature (60,
70 and 80°C). The quality of osmotic dehydration-enrichment step was evaluated by measuring water loss,
solid gain, weight reduction and phenolic compounds absorption. All variable were effective on measured
parameters. Optimized osmotic condition were 35% of sucrose concentration, 105 min for process time
and temperature of 80°C to reach the most desirable responses including maximum water loss and weight
reduction and phenolic compounds absorption as well as minimum solid gain. Processed turnip slices at
optimum condition were then air dried at 60, 70 and 80°C. Moisture ratio during drying time was
measured for every temperature and used for determination of best drying kinetic model. 10 models were
fitted to experimental data and the fitting quality was evaluated using statistical parameters. It was found
that two term models predicts the moisture changes well. Effective diffusion coefficient s were 1.83E-9,
2.03E-9 and 3.04E-9 for 60, 70 and 80°C drying temperatures respectively. Arrhenius model was used for
activation energy determination and it calculated as 25.12 Kj/mol.
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