LAl 5o g sdiboln

WA . il,b adble ;g 55 callu,

9929955l g Wguol 8 slowd pion Alewgy S oy S5 Dhwge gl youiw! (65w diuge
Ol R385 )8, 9 (b JLSle (o)

o 18 oolitul 990 138 Curio ;0 LuieS Sorte > (sry ok @ 4T (S99 Slge alex
Ji eSS Ok ((Sows Lle L8 5l (ke ledds sl a5 il (oo LaadslSs om0
o Soe (plo b loadslSs e sl Lol 1 ansl (oo Lalid ;o b (SuS Mol 5 (Sases
oo ooliul Ly caslin ol b e deo wpaz mlie (8Ll by ol a8l (381 o5
Sbod G oSty 5 lewge gliFinl 53le aige Ban Lo Baiod cnl Sl 51 50 0000 sl oy oen
5 (01,5 5l 43 )0 30-50Les caiaBol 20 olej elg 100-160 ols KHZ3T ol LuilS ,3) Sl
IS (5 50 530 US 59 035 5 4ie30 10 55 e eoly 540 b 180 1ls5) gugs,Solo Lo (i
3 s 4 3eSns Bl 5l g g n Ol (S Gl Dol L glpeial ols plis mls ok a8
shls 4z 5 g99,50ke (e, aSle jo0)ls B 5586 ol Oliee (nitien p9s 45 )0 sa99,50ke by
oo a0 el oog yiiny 55 Jglate jland ) (g (] Geig Lol el a8y o 5L
Plowge ghvial ange by Olie & Sgol B b glFl () cng9,50ke L gl il (g, Yo LalBU
390 e Jglaite by 4y ool glpStul Sty S Dhowge (it pgo 51 0 .m0 S Ol Sy IS
a5 ols las @l cd )5 )8 oo ,Shee SlaShs 5 ailbord JLSle plulid cuz Gl gl (505
ol Gl S5 Jeily 5 (S s b L S DL s Sy 5 Dhewge (gemilig
aded JUil glos (09 YU (pizren a5l (o0 plite SldgilS 9o Cde 4 Plonsso onl Gy (BT
Sl e 0 ldglS Canglin g )il Bl Azt o 5 og e S GYb lime odiawilis gl
yaie (p e Sl @598 SO g (g JSS (59,5 DS esianilis (D)8 (559d88 50 ol
o O Sy I Dlewse 0, es Sloogad l Jolo mls cul pnly Sl jaie 925
Jolowe Sl (oo g 039r (hnd S5 i 9 (TS gdgal Cols s Sy S5 Dlwge o5 a0
az,0 80 U 30) Lo aile olopse S ogh ool pow 30 50 c0ules obwl 4 ,51,5 jLas sl
5 6l 9,55 59, » (il 5 1000 5 0/1 ) by e pos g (4oys 9 b 5 ) il o(o] Sl
Ll 51 Sty 5 5hwge a8 aiols (jLis b adly all (oo Syety S5 Dlewse Jolo (b2 L3,
(SzsS n) cdl Gl Gogr Setdygage VL la Cald o g eog Sedgase (38l
o2 ylolime elS” plgd capo 5 Ol sl 595 2 oo (nl i g0 Sdile g Les Sl ien
YL oS 5 OglS Joe 99 Vb slealale jo 5 Gl (8B Joe b slesdale ;s .(7p 0/05)
5 rreS P5 cdale b Plawse Jolome (izren sl lad 1) Plowge Jolome b il Sud (e
ks s 1)y gles (Suly (p i B9 Zdale b Plowge Jolows

2l ) st Lo c5195,50L w0l o Seislshy i, oS iy U5 lowgo 103lgunls



LAl 5o g sdiboln

VYYD FIARYY + + ) taabig bl (goylos
WWAFN VYA g ls g,

e dlse (65519ST - ali mlio g pole t s (gl
QSi“JJ“'A") 9 6))3L.5 TodSuin ‘L)
bl M zSo 1 ygliee oliwl

Ph.D. Dissertation:

Optimization extraction of malva flower mucilage by
Pretreatment ultrasound and Microwave and evaluation
of its chemical structure and rheological behavior

Hydrocolloids, playing different roles including thickening, stabilizing, gelling and
improving texture of foods are among additives widely used for improvement of quality in
food industry. Recently, demand for hydrocolloids with special functional properties has
grown, so finding new sources of gums with proper attributes is of enormous importance.
In the first phase of this research, with the aim of optimizing malva flowers mucilage
extraction, ultrasound pretreatment (constant frequency of 37 kHz, power of 100-160 w,
time of 1-20 min, temperature 30-50 °C) and the microwave pretreatment (power of 180-
540 w, time of 5-10 min and malva flower powder weigh 30-50 g) were used. The results
showed ultrasound extraction has the lowest protein amount and from the aspect of
viscosity after microwave method is the second highest factor. While microwave method
has the highest viscosity but also protein amount is even more than conventional method.
As a result, due to high impurity in microwave extraction, ultrasound extraction was
selected as the optimal extraction method of malva flower mucilage. In the second phase of
research, extracted malva flower mucilage to the conventional method, various tests were
used to identify the chemical structure and functional properties. The results showed that
mucilage suspension contains large particles with low polydispersity and zeta potential. Its
low enthalpy is due to the presence of ordered granules. Also high glass transfer
temperature indicates a high crystallization rate thus a stable structure and heat resistant
granules. The morphology of particles indicates polyhedral monodisperse particles. The
predominantly present element is potassium. The results of the functional properties of
malva flower mucilage suggest that their emulsifying and gelling properties are weak and
cannot provide very viscous solution. In the thired phase of research, the effect of variables
including temperature (30-80°C), concentration (5-9%) and shear rate (0.1-1000 s-1) on
apparent viscosity and flow behavior of malva flower mucilage solution. The results
showed that malva flower mucilage was rheologicallypseudoplastic with this behavior
being enhanced at higher concentrations (<n). Also, the effect of temperature and
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concentration on flow index and consistency coefficient was significant (p?0.05). At low
concentrations, power law model and at high concentrations, casson and bingham models
best fitted with mucilage solution. Also mucilage solution at 5% and 9% concentrations
showed the lowest and the highest temperature dependency, respectively.



