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¢ Response Surface Methodology (RSM)
7 Face Centered Design (FCD)

@La.u.s ‘u:\:\_..u US_A.T.:_)e (L;_)l_a.u EVITEN ‘L;_}Lu.lc.ls BE)
l_.' .(\Ya\\ ub\S.a.A K (534'5) .A_)‘d J‘):'_)ls LST'."‘\'E' C:'L\.‘AJ
990l w8 (plie alad s Hs oS sk Jls ol
salai ) KBRS dmﬁ UT—HLJ&JCMM avile
505 plBL(WYAA GILLSen 5 (saans) ol 458 S )3
é.au.ai:.‘Ua.o L.)ﬁ‘JJ 33 gad dallls ‘Jﬁd‘}é..u.a(s\g‘.;
J‘ABAJLAAS:G&JJg Li"LA b&})ﬂ)‘duﬁa.‘o):\ﬂ'ua.\}
Sead Gk 5 ) Sy oy ol adallil
(\Vﬂ\) Q‘J\S.ub 3§ (89S c:.s_ﬂ\:v KR YVEREED) tc..‘a JfB\S
9 S5 la (Sh ((JoSIse 055 colaS 5
L ol GaiSla 58U s aalllas ool 31 s
Ol 58l 3ol (555 4 s Bulss ) Juola ilie
" 99 S50 5 S Gelsd s 595 pae

sl

Lagdig, 9 9l 9o

al g0

s ao gl oSy SIS Bl wlia sy o JolS ala ude
YV Josa oo ol 5 JolS s aladie ass S

s_':.u.u‘ sl GJJJT

Glieys g ala pud laddio -\ Jgua

oSy ol pH ‘w-\w‘ il opSen 2 Hg0)
(/) Sz ( D) * )

- WiEA S5 Yl VYA ¥ \7AS %

1A} oy £l \ MYy At . CATOS

Ak ol e gl sl (solae Bl g paiam



avy £90 (&S S Shy » 93) deve g Gomel il (ho)y 4 b Ldis | Jols Sl jledlitul 136 adlllae

99 s

o olol s o) ad o 5o pae 5 S T Lsla
80t i80S Sae g wa S dlsl cule sla G g
sl b 5o Gup 30 8 SRS 5 (5508 B ad
(WISl a5 8) Jlads Ha5 923 S sy Ja il
ad gleg&s

pot el

Wiy, ol e 0r sla ok 5o fas sl Gga
By PN olelaa Hlade aulas (gl s 0
Cogas gl S ana 5 g 818 AlE s slas
S LS oAl ¥ S 5 (S ad Gl as o
(ASAREPE

S AW ddu S g

SesSuy 5l saliinl L e & gs s 5alls i) S
(DV-II+Pro, N0.M/03-165-b0707) + 1<y s
ol e Yoo plafe bl fusad (558 8l
) S 5 by LSS WY o land Jaipal 5 45 50
WS Bl da 50 Vot gloa o la & sa sl (5 5alls
0 8+ ¥e Yo Ve AIPM sldie gla e yuu o
A gS a5lasl o

band aldule i

3 L O sal 535 3ok 5l £00 (sla 45 g il
oullS Miamss ie PH 31 ssliid b pH Jloss /A
i 5K o 3lasl pH=E V pH= € 5la3 80 L sass
Capa VoV EY ol 5o oS Sad Gk 3l b
A Gl e ¢3S0y 5l suliial b aiaaals 5 ol S il
(YAOY slads el Lo o 5luili)

3y

-0, sl siSB s b fgs slad g S5 (b))
A% (i U5 alos (iubs suian i) L* Joliss s
suias Ls) D7 (5058 B e (S, b saian ol
s S5 Ghgs Sl sl b (4,5 B o (S5 i
D18 s o JuSal&e VY o gapall (an g0 b (Jlass
s 5o L s 5l g5l peSe adi alaslimage J

£Y loo L las 8 juy asa S slsl o suvle
glot [V aupH L ad sols L1538 ol £ il 4a 0

&MGJ‘A@&J‘%A:'JJJJJMLAM&MWMJJ

RSM g b &b Glale T sl slajlasi —Y Jgaa

Run 395 fasa ol ol oo
(aa0) (aa)9) (5s0)
\
Y Y.
Y 0
¢ o- Y
° /¢
1 -/t Y
\ /¢ 0-
A /¢ 0- Y.
a Yo Vo
\- -/t Yo Vo
AN A . Vo
\Y - Iy o- Vo
\Y - Iy Yo
Ve Iy Yo A
\o Al Yo \o
1 Al Yo \o
\V Al Yo \o
\A Al Yo \o
VA Al Yo \o
Y /Y Yo Vo

39) fae g S o b glas s
i swldiga 4880 Y cae 4 S VA gla O
Glal Ko T ¥ Jgaa Gk gu) fois Gups
b lide (5an gl 5Raa (555 0 bl s S
AS slod 53 Guen 558 Ja YolS 5 it sl oyloa
S 850 shely 4880 ) ey oS Bl 4a 0
S (551 st 4 5 e 5 500 G sl
610655 (WS Bl da 0 8) Jlads Lo o SO

(Yo Ve palae 5 LS (650T) wo S



WAY Jlo /¥ oplads VY als / olie mlio slajimghy & pis

w9 J.»ol L;&a‘.w9).m> ;b.)l)' s oYy

29 pamis 5 50 g3y Sl J3 )l 3T (sla
(ol sla ool 4o 0 ol ) aldl ol slales
30 5 w58l (e FLEB) it Lo sanly s s (S
OseaieSas 5 (enlie) 3ot (o 4lAS 55 Ll Wiy

nay

= serum
48+ / -
40 /10 -
15
< 32 -
2 20
5 25
® 16- -
. 30—
0_ (—

Time (day)

ol (l3ae g3 Oilss gy 9 99 oo 550 - ISl

pows
| | | |
- SErum
48- -
\5
40- NF
_ 321 \9 -
=
% 24_ \ \_
@ 167 15 \_
g \13\_
}21 \

0 0.06 012 0.18 0.24 0.3 0.36
Zedo (%)

S ya (5,1agS0 (Lo 9 alueyy Juldie 51 -Y Jsui

P

sl b i Sl 0nxonxor sl 4 glaas
(WYY sase)) @b S alasl wis S5,

e b))

0 Siga gy pulel 5y als8 5 aab Sl 51 e 4 g
b 53 (20 ootlaels N 5 (a5 csllas 10 ) (gl 4l
SLS) B A8 8 5ad Jgmane b Lsl G5, L8 Y-
(YN oKaa

b g G

pot §beulan

Shaiie HBG (Y Jgaa) piliols wiad Jsua e s b
g soluulan 5o (5olagSs Ly 5 las sy pas
u_ﬁJ: a Y K \ L;LAJ&.L B (P<005) 393 J‘Ju;\:_n
oS3 gl g bae iy Jallie A 5 slae sy 5 95 530
Ol >8] oIS Gl Gl Lo GhalS sl sy
=il

Gleble o 65y 4 oud Ll ud 4S5 5uua Ylaal
ISR SRSV ESISR PRV SRR LSV {0
Jbél_-\.%‘ ‘1‘444.;45:\4.:&&:\‘)4&&&:\;‘5\99]‘454‘)\5‘[
S5 o oS sla o (s)luulaa Sl o
o Laa s g (B s (VAR GolSen 5 )
Lo Sl (s 55108 Gial58) Y¥s 4 ¢ g0 (ol sl
sa oLl b cpdiy olallas Ho Ol Lia 5 i)
.(V'\' O‘\)SAAJL;I[—:S ARAR Ls_‘..,lfnc\,l:‘SL;‘)ST) C.u.u‘
JJ:) _&Sl_*\ adllae od _}f.! (\\—"/\c\) u‘_)lSAA I 0% ‘A.A.ul;
L

OBl S Juda 1T (Y A ololsan 5 Ll se) ol oo
Ol 81 531 5 3l 5 o lae sy (9538 S D9 e e
Jo¥o 5 oS Ylaiad faigan wdl o Sl sole

Ol s 81 Lo (ol b Lu ol (als



avy £90 (&S S Shy » 93) deve g Gomel il (ho)y 4 b Ldis | Jols Sl jledlitul 136 adlllae

£9° SSHF 9 mhasd (K38 $laS 9 (S8l pilbily i i Y g

Gl sk pH Gl ) sSew eolulaa 400 e
sl po IS A
4/1v4E-V /A Ao NEERIN [V Vot A\ YAYas s \ 4
feeeeva VAo [V <[-Y\VoYs FYVA/AY s YYY/AYV \ P
\/VASE /-0 <[~ 0\Aw S[NEY o LAYARE $ee/ssstn \
Y/AAAE-Y < [roqy [eeYeo NEERAAN YUY/AAE YAV AN \ z*Z
Y/\\YE-V NARES R YRR A 4/YVAE-1 AYVYANY % \VATAGIY? \ Z*P
V/AVAE-V NEAREA NEERAR NERREA 4/4-\Yo Y/£18 \ Z*T
\/o\VE- AT NEERYN ofeeeeV Voo/Y- Y V4V YAA \ P*P
AIYAE-V [Ny AR AR ERERS\1 Y/eY\Yo ARVATAGIY? \ P*T
T/-E-n ML VR ALTY NERRYNY ¢ LYACS¥A YY/VA- & \ T*T
< INAAYY </aNYea ¥ -to SLYeY < /+aYVVA AoV 0 Lack of fit
N¢/-0 Ae/AN AA/-4 AV/Ae aY/A4 a0/VV R-square
YAV VY/AY VV/YY To/V- AAIYA 4\ /4y - Adjusted
R-square

636K ey T 5 a0y fo L loys 1 Plaal o Hla 2o clocs 0%

£99 S5y Lo il 5 o Lo S5y (aSilae puils g au el gl ¥ Jgua

ol g3 pabs b* a* L* Aoy e
al3) ol
L NG VAAYE A/VETIN L[eyYYay \
ATV [AYALES o/agse /YL YarY ST \ P
V/YYAYV NN NAtTI o/AY A Y/\a£44YY % \
<[+ oYYY YEAMSE S/ANYYY SIAYYASA /YYeso \ z*Z
o[+ +AN AN NALEILY Y/AY- YV YAy \ Z*P
<JoN AL s [-A NIRRT N aal% SIYEVAN \ Vil
L/YoYVEt </\VEAS NN Y Y/00\YYA% SINAAESE \ P*p
[+ANA- JeYoo0\s [-¥YVOY <[+ £VYVA NAAVZIA \ P*T
< /¥YV-VA \/EVAA SJgany NASSTAY [eve-sa \ T*T
ANV EAA LS AN S/-YAYEN SJEYAVVY SJAYEA-Q ° Lack of fit
va/ve AV/3 wv/-¥ AY/VY VV/A- R-square
oy/1a Ve /oY ol/Ye WA 00/4) - Adjusted
R-square

6olagSs ol T 5 505 fa ) VAPCH TPUEY VA P RPN/ o o

o9 o9 solul Gl e sad Au Gl Jae o ps aslie ¢ Guil,ls SIUT Joas e s b
el sl s La suls (B3l ule! Yo are @olalia sad ol Gud urs

ot 55 ol Jae G5 pae Gloae s adly g

[\] dalas ;&LI-AJ JJ.la:\ | JJG ‘;3.\“\9 L.J"..‘ (R | ‘)‘J

Serum= 25.51515- 14.82323*Z — 0.600808*P +

oS a1y o ses] o 5 ol i b
0.661616*T — 16.41414%72 + 0,388889*Z*P + 25 L 00l ose leShs Slwds i



WAY Jlo /¥ oplads VY als / olie mlio slajimghy & pis

BlS 5 eSS il Sadly s SIS s Gl
o2 Lad sl s 0 530 5 wsa dalllas 5o 50 (Y- £)
GRSy ik 8, fas (Si34) oales
S 2l Jolas 5o Sy i B ale il sa g
Dl 5 o3 A8l cga el sud 80 9580 saiiS Hlsly

(VAAY LKaa 5 pSB) wil oo (S38L aa s

|

|

viscosity (cp)

|

100
permeate (%)

(AL i) gSus g g3 Oibse g3 9 99 faro I TS

2000 -
1800 -
S
‘j 1600 .4
=
5“ 1400 &
X100 {3
[=9
S 1000 g
800
500 1%
400 -
200 - | 4] m - )
u L MO
0 . ;
0 10 20 30 40 50

(rpm) Juind oy

L £ 99 sladi gad 4o din )9S g Ol yadd —F Jsud
Japeal Cae s il 580

PH 5 diaual
(1S Gle) BB Sl Glas Guilioly wiad il

sad bl GiulHEl 4 sate 5 SB 4w,a (p<0.05)

0.185185*Z*T + 0.004283*P? + 0.005185*P*T —
0.012795*T?

Sy s gSeas g

Al oo Olisa Bl 5o sale caeglie 4 S
cbile congh Hlate 4 gub) (S ol se ) Sam g
2 (WAL Sl 5 sa)) s Ll ol s
5 obiey 586 € ol las dalllas ol o suel cuwws
oo o850 fee 5 Sl LB 536 (905 fes
IS5 (P<0.05) sl ls fae 435 S5 50 Sloo sy
o OLEs Gl sSamy 5o 1) oliey 5 595 foe SIIY
S sad L) S g QiulHEl Gels Jole g5 .aa
SSes olalllas 5o G5 sSeny il 5 Laad 5K 5 5u0a
3 eSS YN GlKaa 5 SUS) ol sad GBS 50
(Ye 8 gl

2 3l b GESls @ oS oo 1y 595 s 50
Osaeulpana Hlale (Lul8l dants 5o Ll g5 auile
(VAR 1K 5 550 awld) 0ls e

Ol >8] i £ g0 SBA sule GIHSEIL 50 ol
olds cauleyl sla suls HIUT Lol sud 4l Sew
o Lba sl Hu goalls 4y Sy Hlude oS uly
WS Ao g ) dalae b ol

Iv] dolas

Viscosity= 100.3734 + 88.55227*Z + 2.532418*P —
0.236636*T + 244.4318*Z2 — 2.0325*Z*P —
0.370833*Z*T — 0.026516*P?— 0.0015*P*T +
0.008343* T2

ey Gl 38 b ) S s SlondS pass Gxines
L oysSans oS ola plas (00 1PM B Y 5) Juipes!
b oo palS s G alad o Jaipl o e Gl 530
OB (8 JSE) el (80 st OB, ewias plis oS
0% g9 Glioa LU, LS Ho Laad IS ghaaa a5l
mbie 5 LS 653) el sud (318 55 Ko olalles
(XA SlSan 5 ol Yoo g€ 5 (55uSS Y11

SIS oo e @esm Gl b ) Sen s lals



ava £90 (&S S Shy » 93) deve g Gomel il (ho)y 4 b Ldis | Jols Sl jledlitul 136 adlllae

L™ ot b 5o 59 pase 5 oliosy BilEe 515 oo
Joliie 5311 U8 (p<0.05) el 80 5 Lo e

By o s L Gl 5315 50 pas 9 clie s
Lads oy 5 amsl Gruly sl LY eals by XX L
suls cni& 55 (sl g5 5 JS Hlade casl sad )3 g
DlaSe o alnd) s sl o pediie LF edla b osus
La 40 5ad (sbun 5o Gl sl el (338 5 sla, g
L Yl (Yoo o 0olSan 5 gual) b o alsa
o oaed3 gl aS YLl 5 Jad 31 50 5 Ole) X
Olome ol sud S0 J oS50 S oS 0 5 suls
Ll Ol>8 La s gudn 5 Sl 558 Sl

e

93.75"
=
H
E 93.12
o
=
92.5- .
0 0.4 0 50
0.20 25
Zedo (%) Permeate (%)

> 99 fao § Oiluo y & gldie sla Cldle WGL -0 Jsud

Cagb luds

| | | | | | |
-L
48 \ \ 61
61.4
40 -
61.6 \
> \_
61.8
N \—

62
87 k_
T T T T T T T

0 0.06 0.12 0.18 0.24 0.3 0.36
Zedo (%)

éamg&&tcﬁxﬁlﬁ&aﬁL*wﬁlebﬂuﬁ—fd&ﬁ

Permeate (%)
N
A
|

999

S P TV S ¥ BN AET B L B
crale 5olul b 88 150033 5 55Y wsm g 0 O3
b oo S en g (LIS (Y00 SLLLILS uls e
o oSl LS (g5l
o Jlads los Lo (Aa Lupld po sT oS 68 5D sical
el g5 SSY el O SSY 5uak3 L iieas Jla

< s o sls

ol (o GRalS PH 5 (al 5380 dhanl 4ai 5o S
A B P PONR UV o | IF-¥ Y B QUUIPCH VSRRV {
.(p<0.05)

Golsne sk 505 pae GRIHIL L8 &g sl
Sl e ol ,is pH s (p<0.05) wsb izl sl
G L8l ool ity olallas 0 .(p>0.05) el
o Sda sule (il 58 31 Hu g5 pae (5580 b
ol s s0ls cud La 05 5 (s 5 58e] cusld
Codaal Hlade G i (WAL OLLSer 5 5 9y ald)
Cigad 4 bsa e (50lgS0 555 70 D) g (wm 0 - /1Y)
adly oo lie sy 5 fase Hlale Gy YL sl
diaeaila g S g

Gils g cmsby Hlade o (5ols e 580 ol
oialS 53 (p<0.05) Lls pae 580 Lads jaias Lol ol
9 ol 5806 0 UK (Y Joaa) cadils gy s 5o
a0 o (LIS cshay Hlale 5u ) g0 fae

sad cshey (BAlS el OF Gis s © 995 s
el

2 eyl JS Sl sule ooy raas 2l 331 L
ol 48l GRI5E Gl 5 GRAIS c b, aah
e 5 e s O onby dals 4 s e
ey (sl rulin 35S Gl Jos sud sl

NI

S35
b U5 sl il 5 bt g s ol L* jaulie
b* 5 58 L5 s i@ e+ B s sugans o

s sl o+ sugaae o JJJUGJ



WAY Jlo /¥ oplads VY als / olie mlio slajimghy & pis

w9 J.»ol L;&a‘.w9).m> ;b.)l)' s Nt

355 8 e S5, 5e¢h 55 (Y0 A) GlLKaa By
l_)t_,ew._"):;_.iy\,_gyol_y#_}luul.djly

a8 GBS

s b))l
s 2Ll sl suls Gl sl wias 5 Jeola il
Ol s olae sy Joliie 53U 4S uls LS (£ Jsaa)
= S Gled 5 5a) fare (e 5B 5 (LIS
Ol >3 b (P<0.05) cecal w053 Lls (Sre aabs L5
LS s 555 ol o wlsa sy 5 90 foanm iile
e 4 b ye (V1) pabs 5Ll a8 cadly
35 s SYL) 593 famo am 0 /8 sula
Sl OF 3 a5 ol Slie g aem 50 YOy (aalllae
99 fae wo o 218 (glols (6 B 4 b e 50 VA
Sl sy Biliie HEGA JS& ol lie sy wops 00
Loaas oo ol La dpad pabs 3 15 (550agS5 (Lo
Olae sy o (il 381 Sl sladss Do A Sd 4 aa s
ST lass, 5o (Hy ol Gl s ol (5,80
38l ualS aab Sl le sy Gl 581 L (Y2 55))

el

| | | |
= Flavor
48 - 35— -
40- / -
= 327 3.6 i
2
S 24- =
E 3.7
16 B
8- 38 3.9 B
4 41
0- / / s L L
I I I I I I I
0 ] 10 15 20 25 30
Time (day)
el o sl Gley 9 Sabae y Jaldie AL A JSud

asls

Sl e 5o 5 olaesy clle Gl 8l G Yiaal
oSl oS IS5 ) 5 L 088 55 o s 5 Gl
OblSen 5 (ubie) by sbabes Ko fao 5 9 0
Joliie 51 ot ol sud 555 LulSas) s (Y-
el 33 K (sashen (IS ey 56 5 0l

Sl ol 5 59 fae ol S5 (55l Lo 3
I B KL PO oo H S VS VP PV
il Gal<a* jedla ole) ooaX L .(p<0.05)
fome Omly gl alile oV S G s b ol
sa (530 08) 8% (RalS & jaie wlie sy (il 3l (ga)
S el 5al3 S B el e Jadas o
Sl sy S35 wnles e ol ALl slalis
sl able o b adly (oo 905 o dibe Suu
ol Golae 4o L a® GralS sl 505 fass Gl
oo YL slacBle L Ly ol s Saes il
Ol 38l tiels g ou g 5 Qe g0 g 0955 K55 )
ol sk a*

L (p<0.05) (s,ls (s s pa (5905) * paals
sSilen ol sad uby ol 5 995 fas Gl
o dole e K Jadas Ylaial cleoyy w55l oS
ke 8 gs 95 gss O 4l i 595 905 fae 5 905
Slead D* (a8l

so ::.5’ // I
NSl
/ 5.2 5.4\

16 B

Permeate (%)
()
=
|

0 0.06 012 0.18 0.24 0.3 0.36
Zedo(%)

a* ol 43 g fawo g Oilae ya Juliie IV S



ovy £90 (&S S Shy » 93) deve g Gomel il (ho)y 4 b Ldis | Jols Sl jledlitul 136 adlllae

395 e Gliae s ya YY/00 ohieyy [late dugs
0% a8 ol 595 Ve 60l gle) 5 sy /A
pome Slay Bl VIE/AS 5 Saay dalpd o
5 pab alplael 5 WA LY padls cs o YY/AL

S5 daais

(RPN RIPY JENPRSUESES. JEIV SY PR T PN
cmlio dalllan 5 90 sl saaie Gum bLS) sy
OLEs (e Ol O Jeola il ks suls auads
Slae s 5 990 pe—o ol sloa o lile « S uls
Ay o 518 580 @A | g8 A4S olus paa
oda b 5u) pao o IS S sole Glul b ol
5 oMol Ghalsdl m e Lol g b Jlail 5 O]
9 sl sas cshy oo (HALS 5 ) S
568Y 5edS 5 sl sy 0u 58 S o sl
LpH s ol GalS pH 5 G380 T 5o 59 50
OS5 (518 (P ST 985 fae il

Jolie 31 Lol sl (ialysl oley e L LY jadls
dalo s SLF ralS 4 saie wlis g 5 59 fanm
1t 0l (oo 005 4 dile Daes S35 (slols ooy 4yl
s K A% Guwasl (aalS o DY Guas) Giul3s) Ga ge
S ble o a s DY Lusl (Al ca e 58 g9 pas
15 8% Gusash ol sy Gaalidl (50) fams Gl sla
ouSe 536 595 pae YL sla chile ol hals

eadly

ol slalss oo s ol mld waas b
09 s el aals 5 (5080 Sl sy s Gl 33
oialS aabs Sl wbae sy GuINI L (SLL slads
395 e il 531 Jol slals) o9 Gataas ol
L ohk sladss oo o conilas al 8 SLiel 5y (5580
w28l Ol al 8 5Ll g0 fas Gl 530

Sel ale sladss o8 Gl mhais (a3 a3l 5o
C)‘—_\Aﬁ‘ﬁ‘X‘_ﬁM(SJlALsLAM\}Mﬁ@-H‘QM

waulad S (6518 paals LA
J=lEie 31 5 (6,106S ooy LG Las (p>0.05) cutlas
Joan) ol su g Dl Jae (0SS Gley 5 5u) fano
Sae 4 sad (5,0 sla G g L OLG ) Sole )y (¢
La 40 gad S aiu S Leol ais gad slud,l 1, 5, ¥
ﬁuﬂ@.@u‘béxjdj&n%&wb%é
Olds La a5 sad al 8 5 1) gu) gass 5 (5060 Gl

pev. ) s

g Consistency score

[ 2]

0.36 ' - Time (day)
Zedo (%) 0

2198 jliial y3 9u) fass 9 (5,1a¢55 Glo 5L -4 Ui

Sl disg
)5Sy o0 59 (b culas G iage Salasl
el fo0 g ol (55lagS0 (s g s (ollan 5 oS
Gals colhe Slas pulaal cga Vb ) S
4 obe dug sl 1 (Yoo f @S 5 5 5usS) waly
ouleanl 53 (B0 580 G s ) S s Gl Slaa
9 plsd s pab Sl pule, Sl @ 5 Slay
S sl gy Sl iy Jilaa & 5 L* padls
SE G RIM gl ol 55 o glaie win (5l dinge
Lol yi 50 o /WY S csllhe Hlais ad sy



WAY b /¥ o)l Y als / olié mlio cla iyl 4 pii s Jeol alig s wdly 5 OVA

G oot Olaalndl b mlie 5 s5oliS olREas (Hhaya8 g pSuis
olage adlel aliule 3T SUIKa! guls 513 Jals GolSan 315 a5 el e Al ool 8w,

_}S‘).a u_..u.A.s.e_a K u_‘.é L)Ilé‘_l LST'."‘\'E' @L\m a&ifl.o_ﬂ

ouldicyl u,y 90 c.;ll.a

g O 3e5) OBy — PH 5 sl fuad — 5T sla sus5158 5 sad YAOY solad (olnl (o wslilind AYAC b o
Ol Faie @lidas g o Julbl

Sladas 5 o Il danuge O 55T Gl iy s L (S3as — ol fou YEOT sjlad (ol o sollul AYAY Bl o
Ol Gaia

i g 9358 olSENS agudie ¢ A2 Sl ge 5 (s5LLAS S ane (Siadan (alsn AYAC O (5S) sa o sS,

slacha sy woid an€ 5l bosad A () ssme cale pun 5 (K315, (b (08 la (S50 AT (B 95
Lot By mladin QJLA.A.:ZA Y .A.‘._: ‘@‘;\1‘- @LLA

995 e Sl 5 K508, LS o JuSle (0 (S5 e ATAN WA LT 5 8 OS50 e Stens (3 s
© solad aida Jlu ol 23E mlus 5 w133 asle 4as (Amygdalus Scoparia) asS alsl cas 51 sasl s
AV GEYY olhis

oluolaly 59 LIS 5 lad 1S sl jae (S5 5 (S5 o3 8B AYAT G Sl gasea 5 o ulie ou LS (2558
Yo Gvo oladn Y é‘)‘.m.:b ‘?\9-\ Jl.a.u ¢Q‘):s‘ @‘;"é c._:tu.a\g <L_s.:\,:1 “.\‘9.‘.2 4..‘.;&\ ..&JJ

9 603158 SN dlas g0 fas ols Sismgsy cle S Ol dag AYAL @ ubla, 5 a salle G sanls
Y. Gov Cala_ia.c“s‘}a.u b\)m&ﬁ\’d_\.‘?(‘ﬁ‘;\.b J‘\}AGJ‘A@s

LJB"’@"AJ&SJJJ-;’JLSL“gsg;iJ‘gsSJ:):‘éLSJ‘A:?L:)?LA%;J]SJJ%&“G.;)?J;’E'\VAR' ‘:JLS‘A:"“;JU“L;"“‘-."“U“CSW

Abbasi S and Dickinson E, 2004. Gelation of carrageenan and micellar casein mixtures under high
hydrostatic pressure. Journal of Agriculture and Food Chemistry, 52: 1705-1714.

Al-Eid SM, Al-Neshawy AA and Al-Shaikh Ahmad SS, 1999. Influence of Substituting Water with
Ultrafiltered Milk Permeate on Dough Properties and Baking Quality of White Pan Bread. Journal of
Cereal Science, 30: 79-82.

Atamer M, Gursel A, Tamucay B, Gencer N, Yildirirm G, Odabasi S, Karademir E, Senel E and Kirdar S,
1999. A study on the utilization of pectin in manufacture of long-life ayran. Gida, 24(2): 119-126.

Azarikia F and Abbasi S, 2010. On the stabilization mechanism of Doogh (Iranian yoghurt drink) by gum
tragacanth. Food Hydrocolloids, 24: 358-363.

Aziznia S, Khosrowshahi A, Madadlou A and Rahimi J, 2008. Whey Protein Concentrate and Gum
Tragacanth as Fat Replacers in Non-fat Yogurt: Chemical, Physical, and Microstructural Properties.
Journal of Dairy Science, 91: 2545-2552.

Fox JE, Ingenpass P and Zachow S, 1993. Stabilizers. Encyclopaedia of food science, food technology, and
nutrition, London: Academic Press.

Hansen CL, Berg F, Rasmussen MA, Engelsen SB and Holroyd S, 2010. Detecting variation in ultrafiltrated
milk permeates — Infrared spectroscopy signatures and external factor orthogonalization. Chemometrics
and Intelligent Laboratory Systems, 104: 243-248

Janhoj T, Bom Frost M and Ipsen R, 2008. Sensory and rheological characterization of acidified milk drinks.
Food Hydrocolloids, 22: 798-806.



ova £90 (&S S Shy » 93) deve g Gomel il (ho)y 4 b Ldis | Jols Sl jledlitul 136 adlllae

Kailasapathy K, 2006. Survival of free and encapsulated probiotic bacteria and their effect on the sensory
properties of yoghurt. LWT, 39: 1221-1227.

Kiani H, Mousavi ME, Razavi H and Morris ER, 2010. Effect of gellan, alone and in combination with high-
methoxy pectin, on the structure and stability of doogh, a yogurt-based Iranian drink. Food
Hydrocolloids, 24: 744-754.

Koksoy A and Kilic M, 2003. Effects of water and salt level on rheological properties of ayran, a Turkish
yoghurt drink. International Dairy Journal 13: 835-839.

Koksoy A and Kilic M, 2004. Use of hydrocolloids in textural stabilization of a yoghurt drink, ayran. Food
Hydrocolloids, 18: 593-600.

Ledward DA, 2000. Gelatin. In GO. Philips and PA, Williams (Eds.), Handbook of hydrocolloids (pp: 67—
86). Cambridge: Woodhead Publishing Limited.

Lucey JA, Tamehana M, Singh H and Munro PA, 1999. Stability of model acid milk beverage: effect of
pectin concentration, storage temperature and milk heat treatment. Journal of Texture Studies, 30(3):
305-318.

Marcotte M, Hoshahili ART and Ramaswamy HS, 2001. Rheological properties of selected hydrocolloids as
a function of concentration and temperature. Food Research International, 34(8): 695-703.

Paseephol T, Small D and Sherkat S, 2008. Lactulose production from milk concentration permeate using
calcium carbonate-based catalysts. Food Chemistry, 111: 283-290.

Rattray W, Jelen P, 1996. Freezing point and sensory quality of skim milk as affected by addition of
ultrafiltration permeates for protein standardization. International Journal of Dairy, 6: 569-579.

Shrestha AK, Howes T, Adhikari BP, Bhandari BR, 2008. Spray drying of skim milk mixed with milk
permeate: effect on drying behavior, physicochemical properties, and storage stability of powder, Drying
Technology. 26: 239-247.

Smiddy MA, Martin JEGH, Kelly AL, De Kruif CG and Huppertz T, 2006. Stability of casein micelles
cross-linked by transglutaminase. Journal of Dairy Science, 89: 1906-1914.

Syrbe A, Bauer W J and Klostermeyer H, 1998. Polymer science concepts in dairy system, An overview of
milk protein and food hydrocolloid interaction. International Dairy Journal, 8: 179-193.

Tromp RH, de Kruif CG, Van Eijk M and Rolin C, 2004. On the mechanism of stabilisation of acidified milk
drinks by pectin. Food Hydrocolloids, 18: 565-572.



WAY b /¥ o)l Y als / olié mlio cla iyl 4 pii s Jeol alig s wdly o5 OAC

Influence of ultrafiltered milk permeate and zedo gum on qualitative properties
of doogh

F Nabizadeh1*, A Khosrowshahi Asl 2 and Sh Zomorodi 2

Received: September 10, 2013 Accepted: January 05, 2014

1 PhD Student, Department of Food Science and Technology, Faculty of Agriculture, University of
Urmia, Urmia, Iran

2 professor, Department of Food Science and Technology, Faculty of Agriculture, University of Urmia,
Urmia, Iran

3Assistant Professor, Department of Engineering, Agricultural Research Center of West Azarbaijan,
Urmia, Iran

“Corresponding author: Email: Fnabizadeh360@gmail.com

Abstract

The effect of zedo gum (with concentrations of 0, 0.2 and 0.4 %) on qualitative properties of doogh
made from yoghurt diluted by UF milk permeate (at levels of 0, 25 and 50 %) as replacement of
water was studied during storage for one month at 4°C using response surface methodology and
face centered design. The results showed that serum separation decreased with increasing the levels
of permeate and zedo gum and it increased during storage (p<0.05). Apparent viscosity also
increased with increasing the levels of permeate and zedo gum, but it's changes during storage was
not significant (p>0.05). Acidity was considerably affected by permeate, zedo gum content and
storage time. Both permeate and zedo gum resulted in lower moisture content, for increasing the dry
matter and absorbing water, respectively. Density was increased only by permeate. According to the
results obtained from color analysis, L* value increased during storage time but it decreased under
the interaction of permeate and zedo gum. At lower levels of zedo gum, the increase of permeate
caused a lower a* value. However higher levels of zedo gum resulted in a higher a* value. Both
permeate and zedo gum resulted in b* value improvement. The results of sensory analysi's showed
that permeate caused the score of flavor decrease and zedo gum caused the score of consistency
increase during storage. The amounts of 0.19% zedo gum, 32.55% permeate and 30 days storage
were obtained as optimum conditions.
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