\VQV:‘JJAL\O o)jbg\//\o)[_«..ir d_i‘.)&dlmﬁjr}.l&

93 4 Loy 0 i (S9 (uwig 9 — (N yd g3 )5 (Swigd 3099 W g8
Ologad p o 5SS b ol Jf w9 S il (90 5SS
Sig 9999 (K9

YQ\.;é.st Lo e c*YJUA.;Ki | o ¢ \L;Jﬁdu\.;‘j dobld

U‘f«‘ g_L&.i.ﬂ c&U& GL..&} rjl& a_b/vi.&j}"_ ‘&U& :‘}a L_g)jifé ajjf “ITSA L_gjz-.;a‘:—\
Ol gt lE mlio 5 o e 0aSCia s (ol 3l e sl os S kokiul o S5 -Y
QVANY 2 S pdy )b 80 VY il 5 5o ,b)

o S~

e Cmino 53 a5 3550 Slides gladine) Jl (S Slols Sl ang oslital Gua b 5 o SNV pmme Gl 5 oodise ooy sl sy 5
310 /0 YO T NOe ) e L) o8 keo 5 0p S0 sl sl Ll SaS by il (Sl Sl eslinal b Gaas ol 53 AL e
or 8 anpedls Jald (Sozb GlaSius » ol g5 5 Sl Sl W T G s Lt et el A o g g (/Y0 Ve
Olwe 2 AVL gl o S e (555 /355 TNV (gsl= 535 by OLES s .8 515 b5l 2050 25 S dell > 5 sl el
2100 Gl Sagas iy gy SAS| Ll g 6 5 0b a5l sl w5 | S o 5eS Al 4ged &S Il 5 SN Aoy
o Jol 035530 002 (6,8 0311 (gl Il glos 381 il S ol Sl eslinal b odls 1) kS 0 5V 058 koo = 0 S5 50l 100
oo a2 53 VE (Glas a0 Aals (40 gad 55 oo medes 4333 09 55 Sles 31 aS Gl S W s S S5 s gladas JLEl gl ls gae il 5
ozt gl 4 a5 L (P < /00) Al ok W5 5 61380 bl 5 65IL Rl Getims Ol &S ey (oS 5 el (55l (g8 ge5 2
S Sl par J ahl S VL ChS b St o g e 2 et oS3l VO Y0 o el Sl S 5 eslinad el

A3 glalnd JWl Gles 5 es g RS a8 s (g pAu0k el

laied Jsl glos (il (SSas (S Slao gast b 2t (g0 el 108515 AJS

s.yeganehzad@rifst.ac.ir :clike Js”

AN



wbo o nd ol Sl Shdea s S Shd s e S

0L 5 (3500 dabld

3wl (2le Va5l ol 5o (08 k5D
DB L gais 05 S Jl ol b gad eslenal alig
s ) SlS 5 onl ol gladed Jasl sles e ST
e s (T gladad 5 ol 58050 035 b slaaid 52
Jgama ool o 3V cI 5 ol osb alas Vb sb,
iy 4) O3 SSES e 53 el G55 S w
S gzl s sl o3 500 s (3L 05 S
VT ol oy Sl T3 S 5 23l 03 S
Do e SES el o Ml AL 05 S IS b
Sl bl bl ooy nl s O8 4 G 5 oese
PR PRy (PR o SV VR | PR W - S W N
Jolome 03 Six T3 e 3 il atw e Slles
238 o el Ele slen Ol 5o Sl aE g w5
L3 mle Sl S ccnlis o JlE! 5 LS sl S Wse
iy Soge 4 MlS e olg Jpame 05d e SUE L
Jas B sl 0s S anlp sl o 8T L 1S
S5 Ol My slp O 5l Olg e S sS4 ol
Ly paseie D3 o3l o 28 b p a0k o b 5 ol o
S osbial a3 VL ld slos s 0 i 52 3 5ad A g
SlaShs S L 5 ) o Sl (S 2
5 e OS5 Sl b £ s i 4 A4S 5
S VL 3 (gl sle s 03 S 05Dl 4133 5 el
b oog dal 3K OF (gl DS 5 s Lo (ot
OSSN ol 4 S 4 Joled LS 5 pl Jle b
GS o ool 4 O 31015 00 Ba) 53 sy il
e VoSl 5wl gles e 05 S ol s o5
il Sl DS Sl el ps oy il eseda
JUzl gles 032 Vb VU J S50 055 oa SLS 5 0l

Ldor 2l Jshee leled
O3St L 28 foo 5 S35l 5l dpane [ sba
ol e sgd e eslinad YU A g5l LS 55 besmec]
e o sl sladsls ol a5 5K 5 YL >l
03 SSEE Al s e Jelse 3 S S il b Juls

2.Glass transition temperature (Tg)

£e

aode —)

Lt Ose¥snp 53 S5 (piedes odiSin il
Gl 03 S et F D e Ol 4 0L 5 AL e
2 A Jelse 5L S Ol 4 SO sl e atll G
Congd il el ol il Sl 5 ol (o lew 3l
Sl eslizal 4 bles 0T 035 3l 5 5080 Jlexr
J.}: PP VRNGIW S P ST B sA8 VS L;Laaw}f_:l;.-
Sl Sl sl old (sl 3 SN s W5 6l Lol
Gl b OB US G pze o dle a4 sl Jiulsbl a5, 55800 13
b s Gt GGl Oae 4 635 Sl L1
51 Olesle i8S el V] Wles S g SIS
o Osehes VA 0l3e Yo 8 Il 53 (FAO) ' Siler 55,528
Fole 5SS b s ol s S Sy Ol s L
Wil Jpamme cpl godiS U5 gla, iS5y SOl
S b SIE 5 5855 glad 5l b Lo & o s [T4Y]
Loy 53 35 5e odas J3 )by oS 5555 5 o Ol
558 o cde Slage 4 0Ll O s oS ol sl slans
‘VMLJ oo Sdrae slse 51 (goly 3 ol & L= [¢]
omes b ke edS s el e e i
GS P i s S wab e SlanS] 5T olS 5 sl
e Sl ((Bye - B glagley Ol 5l oS
sldle 53 [V 5 0] wil o saslill 5 O5nSl olon Joe
il NV pame o5l Sluls VU e s 4 o)
R O TS NS BT PR R N PR R Ry
Jola plie OV e a)y wey ) s ol s,
Olge 4 Loz b OVpeme Sl oslanal 5 by judy
Sooml Cwd b Sl Sl s b eiS o d

Al e Lyl B
TG aglie 53 5 e 03] S5 S G5 50
5 e Sl O e S sl VL s (ol s )
36 5 JB 5 e S (st OLESE S WO
o 3 S Dl ede il e YL (6580

Ol reb Il S5 S Ol 4 OF 51 Ol oS 555

1. Food and Agricaulture Organization



\yav J‘JJ.O Ao 093 VA o)Lo..i:

d_i‘.l_é GL«ﬁjr}-L"

el V(DE) 552085 0¥ St az s b oy zaSs gdle s
Sigma =S 5 el e e 5 OWIMERCK o5 2
550 e Fufeng o5 o el Ol o s Aldrich
255 3 eslinad

s 2g,-Y-¥

oSSt adgl Sy A5 VY-

Jola Slyss Olpe 4 oslinal 5y iyl D o 50 3
a sl o Bl 5 05 5 e O e 0 BlS e o
5 8 Sosh IV 5 TANG CTIAN SNNO Ol 4 S S
Orr 5Ty S A e s el S Ol i es
Olye & o5 poo 5 oeSosdle s 2 5o 08 ke
Saahs 1.3 S 5 eslil sy 05 SSKas (gl ol
oslizal Jul= il Bl 5l el zg olg Jgams oS
3k s e S L e (Shs S ol s S
SIS Gy o ol I8 30 g U pame SN
05 S 5SS 5l S eslanal ol ol bt Ol Sl
S 3sd o pKen g SIS o)l 5l dsame 035 1A 5
Sl Al s S ole 3 S0 s
o Sl 53 oS A ool el B x50 S
DS sl VO
2o V(S5 5 (R) ol Ol Ad o 09 G
bl ol Gl s S s Gld s SO el
Slaaisad a4 s a3 00 Glos 3 e el glackale

Opd Sy 2 ool Kl a5 Lo 5 wlsl Jus s

VYO /0 1 /0 /YO 1 v /VO o o)

byles o 55 a3l A 03 3n Gl (slos s bolits
Sl e oS5 5 fe CPl e (W30 Do ) 05 S
DYT s 5 05 SSat 5l Jd 050V 50 2

Sk g5 539 S5\ e3lel —Y-Y-Y

PSS B b g SIS Gsn Shds 2
535S el B 290 Jue) Buchi aKabsl ol
0ol (03 S Slles £5,8 51 3 A3 4 (G s
Lol 03 s o330 ST 038 ey b aids Yo Sk
e 3 A s VA S S s s S0 sl

LGy e e Shds sl A Gl pdsced

£0

5 SSdsel (Shs Mo fee ol (2L
il 03 S T ol slad e 53 ol a5 S s
oslizad L (Y218) 0L Ken 5 ol [& 5 A] s o 3 5 |
Sl (S el esle A0 ke L) xS gle )
boanslio 5o bt oyl jagy A5 (205 Olpe 5o 700 5l s
5 OBl Slidss 4 ar 5 Lot Lol Sleslina pae
oo 4 Sl 5 o pee Sl eslil UL
) g O 3l e Lo 3 A5 s ST
Py eag a5 - (S sl bl s (bl
W53 S ylle 5l eslinal oS gl Sy s S ek A5
5 LS e Ay SRl 5 el Rl can L oy
(N Coge & Jal Ol 4) e poe Lokl A5 5oy
bl DY s V]l en g Sl S0l kS
(YY) OLes 5 blas Sl 5l ekl covsw =k
Olpea) 2 oo 5 iS5l (oS5 Jol Sl eslina
PSS S e (Sl ol i Sl
Ad S il 0s SKES sy w4 el 4 el o gme]
Sopd Lol (ppd Sty M sladles 0pSU
5 Sl S5 Sl Sl e 5 L2
Sod sl SSan GhA S sy Sl o8 e
s b el b G ol sl el bl Lo
e 5 Sl sl el SWS L L 08 S
Olpea) bz ond sl 8y Ghds 2 (2f

A s (S Sl

L gy 9ol -Y

:|_,.o -\-Y

Agri oS i el (A Lao] oss, gomlS o e

S Lwﬁﬁls BEET )\ u:o.h)}.: u.:\ BL) L ealanal K{.JaTMark
5 oKS gl go i s 8 eslizal OWIMERCK

oy 5o Gbeds A5 0l Uy e Sled e 2S5
s sl sl b oKl L3 il o BlS s (1S

o:l.a] a)'U 4.\.'\ 0 g0 J\\ oala! Ls gf-’-u'; @LJ 9 f}iﬁ am‘j}!



wbo o nd ol Sl Shdea s S Shd s e S

0L 5 (3500 dabld

Ol 53 kb yog S|, asls oYY

Sl o 88 Kis osbe 3l oy lae 4SSl e ls
s a b s OJVAL{(OUJSQL&)'CJJAJ>) 05 S bl
Yoo ie bodlye 5lail e eme Re Lo dLe 5l 05 S
way)\a_uam\ﬂg:;b>6)b\_b)jb44]:.&_5;\:.»
12505 ST sl A ke V00 e 3 (035 gl sl ]
4l V0 Gl 4 e g LS ae (BB by 3) el
LdL,e sl ool iy O gt g S et ol 035 @ LS
55 JUjssl asdS ladisal 5 Ad e3ls Hpe odd 83 e
22 03 S ke w  we) eme O35 L sladed Sk
Gis e b b egmde a0 gl L db
9 Lo U'-Uj: ol JL@:L.N\ ;,<..:,.> osle u\]:ﬁ .-'\-.i-'\-:.«-ﬂ) C,.JU
el Gy SAS1, Laxls (V) dslas ulul 5

W (100 + w)

I= " 100 =W,
"TT100

oo (535 / 535 ) Wa ( Sasl, Laxls DI of 5«
Olee 535/ s M) Wi 035 Jbje 3l e Ko
DNV b o 6503 055 W 5 35 b,

" el V=YY

53523051 0Lz 5 s Sl 5 Sl (et g ls
035 aidls & SRSl adls S ) 358 0 (5 ,S o3I
DV T o s s sde Shid o s

Flaias JUsl glos (g 6 5I0 —A-Y-Y

el S oKws hwg badses gaen glaind Jlanl gl
5525 cxl DSC-100 Juo) SPICO ° il o,
3 a3l K a pfdk,f Yol oSelul (e
dals Olge o J G b 5l esls 15 olas ey Uiy b

U gk a3 Ve B Y glos 51 ilesl o eslizd

2. Dispersibility index

3. Hausner

4. Glass transition temperature (Tg)

5. Differential Scanning Calorimeter (DSC)
6. Pan
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Table 1 Water activity of soft drink powder in
different concentration ratio of maltodextrin
(M): gum Arabic (A). Mean £ SD values in the
same column with different superscripts are
significantly different (p < 0.05).

Ratio of carriers in Water activity (aw)

powder
0:0, M:A (Control) 0.350+0.08°
1:0, M:A 0.282 +0.03 ®
0.75:0.25, M:A 0.251+0.00°¢
0.5:0.5, M:A 0.210+0.06 ¢
0.25:0.75, M:A 0.242 +£0.02

PETISET TR Ep ey

RN TE e N  E  M A A EE
53 S Olgs o 1y el ol s (P <v/v0) (F JSKs) il
G oS S5 paSsglle enp b s b O
S ol 5 il 05 S Sis el B s s e
LYY 55 e eslinal odd a5 53 5 I 20l 58

1]

1:0, M:A 0.5:0.5,M:A  0.75:0.25,M:A 0.25:0.75, M:A

Control

Fig 2 Solubility (%) of soft drink powder in different
concentration ratio of maltodextrin (M): gum Arabic
(A) and control sample. Total career concentration
was 16 % w/w of soft drink solid content. Bars with
different superscripts differ significantly (p < 0.05).
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Fig 1 Water content of soft drink powder in different
concentration ratio of maltodextrin (M): gum Arabic
(A) and control sample. Total career concentration
was 16 % w/w of soft drink solid content. Bars with
different superscripts differ significantly (p < 0.05).
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Hausner ratio
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Fig 4 Hausner ratio of drink powder in different
concentration ratio of maltodextrin (M): gum Arabic
(A) and control sample. Total career concentration
was 16 % w/w of soft drink solid content.
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Fig 3 Dispersibility index (%) of soft drink powder in
different concentration ratio of maltodextrin (M):
gum Arabic (A) and control sample. Total career

concentration was 16 % w/w of soft drink solid
content.
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Fig 8 Porosity of soft drink powder in different
concentration ratio of maltodextrin (M): gum Arabic
(A) and control sample. Total career concentration
was 16 % w/w of soft drink solid content. Bars with
different superscripts differ significantly (p < 0.05).
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Fig 6 Bulk density of soft drink powder in different
concentration ratio of maltodextrin (M): gum Arabic
(A) and control sample. Total career concentration
was 16 % w/w of soft drink solid content. Bars with
different superscripts differ significantly (p < 0.05).
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Fig 7 Tapped density of soft drink powder in
different concentration ratio of maltodextrin (M):
gum Arabic (A) and control sample. Total career

concentration was 16 %w/w of soft drink solid
content. Bars with different superscripts differ
significantly (p < 0.05).
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Production of carbohydrate-protein based soft drink powder
containing date syrup by spray dryer: evaluation effect of drying
carriers on physical properties of the powdered drink
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Manufacturing of powdered products based on endemic fruits and with the aim of waste reduction is one
of the research interests in food industry. In this research five powdered samples drink based on date
syrup and whey protein was produced by spray dryer, maltodextrin and gum arabic were used as careers
(in the ratio of 1:0, 0.75:0.25, 0.5: 0.5, 0.25:0.75). Effect of career type and concentration on physical
properties include bulk density, solubility, water activity, flow ability was evaluated. Sample containing
maltodextrin (16% w/w) had the highest solubility however control sample had the lowest solubility. In
the case of flowability and dispersibility index, specimen containing 50% : 50% maltodextrin-gum arabic
had the best quality. Glass transition temprature was measured using differential scanning calorimeter.
Career addition caused significant increase in glass transition temperature of powdered drink in such a
way that T, of control sample was about 59 °C and in sample contained combined careers was about 74
°C, these results represent increase in stability and storage quality of the powder was produced (p < 0.05).
According to physical properties of powdered drink, using mixture of maltodextrin and gum arabic (0.25:
0.75) could produce high quality powdered drink in the case of flowability, bulk density, bulk porosity
and glass transition temprature.
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