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2. Trichloroacetic acid
3. 1,1-Diphenyl-2-picrylhydrazyl
4. 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)

\YY

dsdae —\

Wl Wl cilits lagslen Ss 4 ax Sl ool
Mg s eslial osas s (godate Dlidsd (35 e
3l g sl (aL?L:l Jb s and e S s LS 5
sladel ol g) Ld S wus 50 4 b caw
ladenl dad g3 L« ALS slads il e 55 5,8 «o x
(S sms ) oy ladshe 5 (LoSsn 5 iy sl
Sty b s OS5 gl gm 5> D] Lpd o pemds
b oo odd sdosds ol o 2ol VL
G alliE el S Olgea [ SLS 5 cpl O Siagy
5 M ilshe (050 b 55 e ol S SO
S 055 b sl 5 o SlS Sl [YT LS s
SE 263 5 Coon 5 Vb sy eln 51 S 03 Sk
4 Olpelll (S ool sl Ll
O LEb skias JialS (S 3T lst 5T s Sl
s5a5 olal 0T (o3 Shas 5 Sledis Sasl was Skt
[E5Y]

LS 5 e Olsmean los S s b i glats
5l Jbad e sladzy Sl 28 5 | Shes (sdie
sl as2 sl (Sie 55lS fws . Lsd e oozl
Oy o 53 505 &l e 5 L2l o 38 IS
o0l 485 ool sutate Sligions [0] ol i slise
o35 n et sl GlainSsn el Ll ar s LB S
NI ] JCHR [P | W RCIE - PR E RIS P PIETc
Tl Lol o Sesds slacdles 5 oy Llis Saals
g pomie 45) L5l O3 sasb Jlodlr ile lee Ll
tboad S 2815 55 (IS Usb s (b ol
Sla Sy i) Sows Sl anlg 5oy s Soe slad
S OS5 opl G b e 5 (W30 Ao oDl
S ol o ge 25l o Jlpdn ) olIe OV same (g3l 22
s lalsuYge 3 s LS 5 ol sleslanad ¢ LB
V] 5,8 5 5 o lalimsle LG JKda ilise
asles pl Al gl golasl 5 LS gl 5l S
3 Ao 3 el Jebcans SLS S Glin g,
Slr ol 355 cpmen T3l e

1. Functional


http://dx.doi.org/10.52547/fsct.17.107.131
https://fsct.modares.ac.ir/article-7-25342-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.17.107.131 ]

\va4 L) AV 092 NV b)l.q.::

DOI 10.29252/fsct.17.10.11

e oo 5 o le

Sy Al B -2
AT lide 53 3l St S Gaiow 3
Syt s ‘;,5&1_7'- PUCY RN Ju}; oalaul (Qlﬂl L ys)
Cad ;3 L S0 by e Sl a3 L sl g2l
S e Sla A dbisa IS Cujj\ 5 e Sl YA (glal gl
o b Sl e 0 oy S e oS
el B3 ST Jlsl gl o ) SLES L ke i
C B Y em dad L g5l [l ey Rl T
O3l 3l oslizal Lo 8 g dsp g raS Loy Jas
sles Ly 60555 Sl 3l edd plasil adyl slallas
i g 3 5l GLSL s L g oa Sy 5 (OF27C)
Shs oo dbaslad aan gl ealial 055 S 6l
Al s s slen sles 5 s 53 ke ¥ 53555
aboien 3 0l o Slas g Lds anshaS o ve °C
Cosb) Dl 3 Calas 5 Col Glos 4 Oy B gl
S FUTRCE P S VIR BTSN PP LTS
SLalasl plnil Obo3 B 550 31 555 5 05 Glaated 53 ol

DE] s 3 e

i s S s b)) -o-Y

Sl 5 sy Slada -0

el 5 Ko 5 sl 4 (Ssd sla S5 oLl
V0als 3 Sl e Cash) e s (G ol g3 238
v oodeas 100 °C gles L 0l s Wges o 3l g (vf
Sl lie [IV] A5 sl 035 S| alone 5 sl
(Decagon I <l s olKzws Sl eslizal L
A s laee les 3 5 Devices, USA)

@ 0 ddld g 0345 Alndls —Y-0-Y

2 oo SV g Sl e S g andls sl
53 ot il oz 4 035 S alons 5 Ve M il 2
58 ab (i e 08 Soson e Sl
ol 4 wmal Slps 035 3ls 5l o 4wl
KUX P RCIIUFPURCO S| IOV SRS N RCIE PPURPH JES
[VV]

Sl Nl —¥-0-Y

o R P I S B INT-JYR U, E R UV
3 obliin D3mn L 035 b il oo Jlade O 2

\YY

ST WS Kl b el (S S
‘U"J"’J:i NSl Qw}’“" ‘u")ﬁje ‘JAI J"ijlsksé [BES)
Nl S sliss 5 el S Sl (s IO
2251 0bs) o AeSsglle s gl 5 LS 51 (TBA)
foo 3 (g 1S5) Samy S1s W (Olghol Olal
Lds 4 (us KBR) 51 e

S COPNEH SR PPRWER A

N OV NS PN U PR WA
T sl D8] 088 el (oS 5 SVSID
10 (WIV) e 53 (N= 95%) 55 a3l s e
pH= 8,50 ) ;YT (g1, SV 50 /Y Sliws 3L s o S
wis ai = QH= 7.4, 37 °C) .21 5 (C
538 S 0 S sl gl aids b Sdew 02508
) g LI (WIW) Sl 53 ey 3T s ol
e Do ol 3 s5es AT 3 LS 03533l Jaea
pladl 31 223 S plonil 4i3 VY Skety 5T 8 6l
BRI e g BTSN [ N PR PER WA
O g o 0303 13 4235 10 Daes 40 °C Of plam
Sost o gls B (8 °C) s, O Sl eslizal L ol
Voo Voo X g s 558 el s e S
Lo M oss Jslome il 5ot Sl e los s adds
5 =Y °C Gl s (OWIT Christ) gsbsl S as
°C los 55 eslizal Olo3 b 5 oskdsd U ke /) Lis
DE] a8 5ol A

Sy Jglows ags —Y-Y

P Slaedd sl 51 pa (Sl e a8 Sl
Sl (e pee) oplpd esle LTI 4 b Dol 3
o A e Jhde OF 53 (53l 31 GG bsdsa b
LS o ol S VA L sl Sl S VT sk
4is Yo deny 5 ke OF 1) e Yo s s bl oS5
JS 0iahden gl S dslme Ll = LS sba,
e glos o cele ¥ Sl 4 o)lps 5 ws DS S

D] as ol

diammonium salt
1. Thiobarbituric acid
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Table 1 Effect of carrier type and combination on the physical properties of spray-dried casein

hydrolysates
Enzymatic Carrier Moisture Water Bulk density ~ Tapped density

hydrolyzed type content (%) activity (g/mL) (g/mL)
Casein - 2.22+0.11d  0.319+0.01a  0.717£0.01a 0.868+0.02a
Pancreatin120 MD 3.2340.19¢  0.264+0.01d  0.250+0.01c 0.329+0.02cd
MD-GA  3.71+0.17b  0.289+0.01c  0.222+0.01d 0.299+0.01¢
GA 4.26+0.08a  0.307+£0.01b  0.216+0.02d 0.268+0.01f
Alcalasel20 MD 3.19£0.21¢  0.273+0.01d  0.2734£0.01b 0.358+0.01b
MD-GA  3.82+0.09b  0.291+0.01c  0.251%0.01c 0.333+0.01c
GA 4.27+0.14a  0.305+£0.01b 0.232+0.0lcd  0.311£0.01de

Different letters in the same column indicate statistical significant differences (P< 0.05).
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In this research, enzymatic hydrolysis of casein was performed using alcalase and pancreatin enzymes
under optimal conditions. Then, the effect of type and combination of maltodextrin and gum Arabic
carriers on physicochemical properties (moisture content, water activity, bulk density, tapped density,
solubility, hygroscopicity), maintaining antioxidant activity (ABTS, DPPH and hydroxyl radical
scavenging activities, reducing power, Fe’" and Cu®" chelating activity), morphology and mean
particle size of spray-dried casein hydrolysates was evaluated. The results showed that moisture
content, water activity, bulk density, tapped density and solubility as equally were affected by type
and combination of carrier (P< 0.05). The hygroscopicity value of casein hydrolysates decreased
significantly after the microencapsulation process. The antioxidant activity of the hydrolysates varies
depending on type of enzyme. For example, ABTS and hydroxyl radical scavenging activities of
pancreatin hydrolysates were higher than alcalase types (P< 0.05). The combination of maltodextrin
and gum Arabic showed the best effect in maintaining of ABTS radical scavenging activity (92.72-
94.93%), DPPH (98.47-98.94%), hydroxyl radical scavenging activity (88.59-94.95%), reducing
power (98.94-99.65%), Fe*" chelating activity (98.38-98.61%) and Cu”" chelating activity (82.86-
98.12%). The images of the electron microscope showed the presence of particles with different size
distribution and wrinkles. In addition, the samples produced with gum Arabic had a larger particle
size than maltodextrin. Finally, the results of this study showed the effectiveness of spray-drying
process on the production of microencapsulated hydrolysates with desired physical, stability and
antioxidant properties.
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* Corresponding Author E-Mail Address: zahra.akbarbaglu@yahoo.com

\¢o


http://dx.doi.org/10.52547/fsct.17.107.131
https://fsct.modares.ac.ir/article-7-25342-fa.html
http://www.tcpdf.org

