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Fig 1 Effect of drying condition on moisture of foam mat dried orange beverage powder.
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45 0.05299 0.9829 0.9786 0.1151 43.3 0.8796
3 60 0.0042 0.9961 0.9951 0.0324 81.48 1.044
80 0.003197 0.9985 0.9981 0.02827 65.42 1.254
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Table 2 Constants and statistic parameters obtained from Midilli distributionmodel for all drying
processes.
Thichness Microwave SSE R? Adj-Rz RMSE K 0 b a
(mm) power/W
360 0.08359 0.9656 0.8623 0.2891 0.9318 0.4978 0.8879 0.3024
3 600 02132 0.9685 0.8741 0.4618 0.1731 0.5354 0.03228  4.487
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360 0.4236 0.8113 0.7484 0.3758 0.2456 1.096 0.1768 0.8092
5 600 0.2294 0.9307 0.7227 0.4789 0.8727 0.8095 0.2325 0.6916
900 0.003633  0.9947 0.9787 0.06028 0.821 0.1987 0.8314 0.01476
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Fig 4 Effect of drying condition on water activity of foam mat dried orange beverage powder.
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Fig 5 Effect of drying condition on solubility of foam mat dried orange beverage powder.
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Fig 6 Effect of drying condition on water binding capacity of foam mat dried orange beverage powder.

GRS 4 e Ol 5 SRS s S e
S 358 o 5o g okt N s IS o Sasn
ST Ol b5 @l 358 o 535 D3 o 53
el 0 63,51 (7)) JS5 53 S5 sl €303 35y Sdme
Gl Ul Sl oslize sk das o 0L il
slabes 5355 (PSO0/01) (cls me 1 6hils Lag sume
G canl S W5 edalie a8 Ky, 005 Sax W

Bl e ol Vs 5l St s Shaas S ksl

247

BEE L ng.iai 5-3
a wse Sl Gk 3l Ol 358 5 ol S5
b opln (S50 5 A asl o 35 03 0553
o w85 o b sl JS 00 5l sl
s shesd o slas e Al 4 e Loy il [29] 555
S a3 5 o e S VL] S
4 e o> (Il e dle 1335 (a3 DS 5 0L

e G35 Sy b UT Sles gzt 53 S

350 Ol



wdg S Shs b S 038 Sis Layll Oer 5 e bl

S ol O Lgd akiS1 L O s o1y 4 Al b ol e e (6T gl (slass g AL s AL
L3055 LS gl e yls Oly o5 obsS L3 ilsm b Ly & col me o

lA)Jﬁ_‘ 43)\}4 w\)tS)J.J;}LA{)}quJ} Ju}.& u‘}laje

Rehydration

4.5

a3 a
35
25
15
0.5
0
el 2] b b

g & & S S S
I bt s} o) ‘b
F & & &

iy

w

(%]

=

0;'5 @OPCP
S é\“" @*‘* & &

Fig 7.Effect of drying condition on rehydration of foam mat dried orange beverage powder.
P 2 Sla gl sKs Son Ulge (B) IS5 o 35w 5 S 6-3
S gles 45 sl 0L s gt el ol esls LA
Cosby w0l (P <0/01) ooy e o5k w058

sl Sige Jeol glaa g 5o

bV e Sasby s Ol Gl bl (Ssb )l il
S L o W 4 e Ly bl das e olES
oS pame Sogby 4 a A3 S i Susky ol
B3 a1 5 Sy Sl sl bl 220

hygroscopy

0.005
0.0045
0.004
0.0035

0.003
0.0025
0.002
0.0015
0.001

0.0005 I
0

e ”» 97 KN

% o

%9 q:° & @

Q Q o5 ’b

Q 3 0 > s\x\ sé ;\sl ;\»‘a & §

Fig 8 Effect of drying condition on hygroscopicity of foam mat dried orange beverage powder.

da.«:)\: Srzs b &S Jpama 338 o (6t uT o 03 8 b asl il S S oS ple e s

Sl @ e b opd e min 5,8 e 13 L

248



1401 515, 19 o, 55 426 ojle

JB (HR) il s U oy (Stsmnpd o 5 honsd
JUl S S olre Ulse 4 & il o il
ol L3y (St G 33T (6 0L > 52
Slhee Sl bl B s i Ol 55816 il b b
D I AL RS K SRt SPI
53 S Gl g pedle Cod 5 OB el sl s 0l
Sl sl e L el el LS (10 9) s
(PSO/0L) s ono S glils 5350 60y OL> Ol 5
Wsad a8 el jlde p xaS a8 sl OLAS Laasly sy
S el olal 900 5y 5 e e 3 cules L

e 3 e 60l sasOLis

$lp d gl ol slaas cpl by 5 55l (g rin oled

[32] bl o il 3l O s

25 Gpdy 0 7-3
300 5 035 b gl > et i S5
Gl Ol B syl il Camal el e
Sl (S ol e sy (s Soo st 4 Vs
s (Sasby U ey s w)d adl (lan
Sk Ol bl s (Ko o s S ol
b oastls cpl 5358 o st (C) SIS Lol b oy
o S ok a ol S daly 0L Sl

Py Sad Ol cB ol Il oy L8 el

Cl
25
20
b b b
15 ¢
d
10
e e
f
5
110
. N
5 B 6 0 H 0 H o 4
% < : ¢ > P P
00&9 00&0 00@ 00@ oQCbQ 0999 \&\"‘@ “\&"’b \‘\&Q’QO \&\&@ @\x&op @4\‘?9

Fig 9 Effect of drying condition on carr index of foam mat dried orange beverage powder.

HR
125
a a
12 b b P
1.15 5
11 .
e f
1.05 .
1
095
0.9
P PP L L LS
o @ &9 & F & & & & &
o°o oo°§’§’$\x\~$°’$°’
SN

Fig 10.Effect of drying condition on haunser ratio of foam mat dried orange beverage powder.

249



OLKa L;wz.’:l:;_j

Sl Gobme o35 andls S e by St talS
5 Sl gl )3 del slse GG 03 08 Slio g S
Sy e S glas = Ol (6 okins DL Jlms (]
5> s bl 5 b3 adls 4 A s ASL e oy
el w53y e

pH-8-3

PH ) ol sad osls oles (11) s 55 a5 shailen
e o il e 425 G4 essase 3 Sudy slasns
LS5 ol VL PH 5 js 5§ e o595 e 53y 352
e &y gais PH s 5l Sass s PH
OLis s plnil @S Slides Gb 3l ol | 5V
o ool PH slie 5o 15l ) Loy (il 31 L A esls
S 2 selis Cil:;2010 S B C O PR W LR W-

[32].).;:}“ S S 35 53

o

PSS

43
4.25
4.2

4.1
4.05

f
4
3.95
39
3.85
el

&

oY o)

o

‘0

’)}
@Q\

Cnt 35758 (S b
J= b sl 3 s Gl slads gl aind S G
ui s Jssdse (Sds s S osbel g.j): s 058
u.?\'b Jlzs! u,:..als-u)z_m} abjg u_,l;f b Qb'b cla.w

Al 2l asle ISy O 5 e 35 OISl 5 eds 3

o Ol WL A3 Olsee 51 50 o3 ¢

Jo o Lol VL lE wsly S glasag asd
@}\)qyw}lcuchﬂ@y@))lw;?uﬂidwl

gy e b
o 0T glab 5 s Olsae 5l e &8 3 g s 5wzl
Ol ajls O e Ols b mie  Sieas ool 3
Sl e JialS (b o3l SR L 0As e
Glas & Ol 348 Co o ilil Eel s 6 Sl3 63l
Ol bl Sl oSl 0pd e basng ) b o
blee &5 lad o layng glad ()0 g_.JY OS5 s
SIBl LS e sy OAE e Ol RalS Csl
W yss OAS et Oloy D3 o3l 2als 5 ules C)la.ﬂ

’b “) o ‘)

&
& &

"7‘0‘0
‘*\@“‘*@“‘\‘@@

<
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Table 3 Effect of drying condition on color values of foam mat dried orange beverage powder.

Treatment L a b Chroma TCD tanb/a
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Production of powdered beverage, especially based on local products
and with the aim of optimal use of waste, is one of the research fields
considered by the food industry. In this studt the effect of different
foam mat drying condition on orange beverage powder was
investigated. In order to prepare the beverage foam, egg white and
basil gum solution were used according to the experimental design
and were mixed with an electric mixer at the highest speed for 6
minutes. Drying was performed under different treatments of the oven
with (45, 65 and 80) temperatures and microwave with (360, 600 and
900) power, with (3 and 5 mm) thicknesses. Some properties of the
beverage powder including moisture content, water activity, solubility,
water binding capacity, rehydrating the powder, hygroscopy,
flowability, pH, color, DSC,FTIR, and sensory characteristics were
investigated. Almost all properties indicate a increasing trend with
increasing the drying temperature.
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