LAl 5o g sdiboln

IFAY (pudo dusg 0w 916 55 sl

o9y Jol plgie 4 (50 oo g iy OF iy Slb uSpeS 95U 41 o0 Lisu!
Sz 5 Sigmgy o0 e b 50 (plo

h G Byt - ol pis oDl L ) a5 il 3 sl e glainnl g5l ale oy2s,
5 S5l oo O 5 shalamdle BB (i 958 (o0 s sl @ (T sl il il
Ll Jlao o o cbli> Baa b oS5 cnl Glasi, gl 5logy Cass 5l (2liolse 55l
0 5luiS 5 gy Eewo 31285 I8 aslllas 550 (golazsl (0,5 SiS g, Sl eolatul b e
oolisl (ole (185 (13,5 g SUlgili (sl onims (idgy Glsis 4 Sglite lo Condly 1y ST Geisn
Oy 2oy 6 ssl> 129y 10 Ol Gardsal jslaie (l 4y .09: 80 (y5g5 ooliisl 090 pliadgal 5 0y0 )5
Elyel 9 9l angd Wgul sl SaS 4y 0,150 Slge J5 S 5 00,0 20 925 ol (ol Jslme o (ol
Loy oah g (6lo oy gal ka3 b 0t Jlacl 4l 120 Sote 45 5 ,m6leS 24 o b Sgal 3
i 5 223,5 Si solazl ) St Lng s 4 (6,05 03l el o5l 5 uloos olK
95 32 Ol ;53U 5 03938 pg LMy uskeasligiSY (ool Sidgmgy 00l yoast 5ol 1) b S 5l
2 o)l olsis 4y oslictul 350 SIS 5 S 5 £55 8 ol (LS @l 0,8 e o] Sl (T
100 (g5l 0,520 oS 5 b ypmmdgol ,0MMS0)EI 13 651l 7S 2092 Sige 1o JomuS il looguns
S e Eeeo 200 100 bl jo Slagy sy Hlewsly o it (raizred sl Ceso ) ()8 Fowo B0 )0
PH (58" b el 0 fiion o (89) Ol (2 yeS (nl p2 ogdle ol Jol> o)l oS 5
55U pley Gl L yizmed 09 258 gowe Ao,y 100 cdale 4y by e jud Cogb,y e o s
5 Loyl g 030 e SIS Spdy oz 5l sle (Shs » Slosis, 53U GayeS ik (oo (18l Sy )
000 20 (g5l ool s, o JsraSil 5l sla digas ,o DHA 5 EPA oz (gl dl oo 5 il
dhoz 5l Sligy i,y y3U (p s &SIl )0 g 0 placdsel 0o y0 2 5 ((0)e Eao)o)lgns JS oS 5
> DHA G EPA © 2 slo anul (lie 9 (5 (ondy 5 29,00k (oshowligSV (Slo ouy 9o )s (Shg
Soy3 4y (25 Eeo)o)lns S5 oS 5 a3 25 ol ale (89 00l JoaSSl gl sl diged
S92yl gl

b 6L Slo 0k egymedS b o 2Ll Y g Slgil c Ble (529, 0 Slgunls

VYYD FIAGEY - ¥ raalipll g0 ylod
VWAV AV g Bs gyl



LAl 5o g sdiboln

Gimra‘é 9 6))3&5 :OM‘Q
A5 S350 Loy 6550 5 5350 oyl S yabiin (sl

Ph.D. Dissertation:

Use of nanocomplexes of whey protein concentrate
and Arabic gum as carrier of fish oil in probiotic low fat
fermented milk

Fish oil consists of omega-3 fatty acids which play an important role in retaining
cardiovascular system health. Its susceptibility to oxidation causes it to be considerably
degraded during the processing and storage of food products. Therefore, encapsulation of
this ingredient through freeze drying was studied with the aim of protecting it against
environmental conditions. Gum Arabic (GA) and whey protein concentrate (WPC) were
used at various ratios as the wall material for fish oil nanoencapsulation and Tween 80 was
applied as the emulsifier. To that end, a water in oil (W/O) emulsion was prepared by
sonication, containing 6% fish oil dispersed in an aqueous solution including 20 and 25%
total wall material. The emulsion was sonicated at 24kHz for 120 s. The emulsion droplet
sizes were measured using a particle size analyzer. The emulsion was then freeze dried and
the nanocapsules were incorporated into fermented milk and their effects were examined on
the milk. Results showed that the type and concentration of the compounds employed as
wall material were effective on the nanocapsule properties. The smallest droplet size (50
nm) and the highest encapsulation efficiency belonged to the emulsion containing 100%
GA. Moreover, the lowest surface oil content and pH, and the highest zeta potential and
moisture content were related to the same emulsion. The encapsulation effect decreased
during storage. In addition, the smallest effect of encapsulation on total acceptance, taste,
aroma, texture and the content of EPA and DHA was observed in the samples encapsulated
with 20% total wall material (GA) and 2% emulsifier. On the other hand, the biggest effect
of encapsulation on Lactobacillus viability, total acceptance and EPA and DHA contents
pertained to the fish oil encapsulated with 25% total wall material( GA) and 4% emulsifier.



