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105



eekied gonl 3 1365 51 St 5 A 55 e OIS

Q‘)El“-"};;"?“wf =~ 2 e

WY em? cla T 3 3 el AL L e
Sl g i oLl )l o s g VoYvem?
53 eds Al slacSy 355 e e3ls s C=C 5 C=0
oo e toTvemt S WY em®t clas e s
o o33 s C=C 5 C=0 slads sy it Slilas
sV\¢ocmt ‘_gLAC}A sde 53 el s Sy s
C- sladisy s olils,)l o g 5w o d0t em?
5 4 S SE 3y 5 e e3ls & i C-O-C 5 OH
SLS 5 5 CLA Glaissas oy by o FTIR slacib
olaid-Y S8 sy K8 el DUl dled ces
Se )3 el B8l LS CLA 4 by o i j5 a5 508
ik s 5 VWY em? s voeer em?t s slag s
o dd w315 (SlacSiy HUI Il s DS 5 g0 4 bgy e
4 Isde 1AY cm?t 5 YE4A cm?t (_;LACJM sAe s
23550 O-H Wsy ois Sl by oS 5
53C=0 Wy i3S 3lail 5 S dn bl
S et ol ol Sl (S 5 S 5l
53 YAYY em? 5 YAV em'? Slag g sde 53 0l &l
Cigas 53 TOA M sl 5 &3y Sy 5 CLA wija
eSSl ey b e 5 5 e DU s
Ly et alasl 5 C-H Glad sy Ol 5 O lizels
S b ol dal ol (ST ks ;3 C=C
o yroy cm?t 5 yvviemt Glag e sds 55 4 S
Jbd sy 5CLA s a0 by o slacal 35 5
Sy ol CH K e il by e U
aVved cm? 4V v emt Slogse 2de 5o a S 13
b 3 5 CLA €5l 0 bg o lacib o 5
Wl C-OH Wy i3S il 4 by je 3 U
cm? 5 A em? Slag s st 53 o3 &l slas,
s VAL emt s Ay em?t ieees s CLA disad ;3 A0
330 S ide dgad 33 4 0 55 LUl Jled S € sl
C- 6L‘”J‘:’)t-;\\6‘°)‘)€§)\.§-95) ol )l a by e
Rl el o Al ol (SO Sl o H

11 -Wagging vibration

106

FTIR b (W50 JoSKi) Jole slaey 8 flows —Y-¥
L o3 0sbe 55, slagi FTIR mew Cib 5o
Sllail pl 5 b oo Geaie Lad 5050 231 (slags5 5
Kigad Lo bolie s 280 a2 (6550 Dl s
oz siamn 53 an 3| SIS 3 s Lopl ol Ay 5 s
Sl 02 S Ll s i (53 053L) s
S ole el s asl alK 01 e s s Jsb
o b by Sl edd Sl sl slad S g baw 8
R R N N
3G cpl Jels glaes S o (sl 00 g 03la
s Nandiyanto (Y YY) ol,5ea s Shahmoradi & lalas
Gholizadeh 5 (Y+YA) O,8aa 5dung «(Y+14) o, e
S [TV ST 0 ] A esli ol (VoY 0) O es
S @Y JS35) 0l3saS aigel 4w by W FTIR b
Sl 4 by YY) OMT = e sie s el i sl
slalrl v s N-H 3 O-H lans,, o =S
sde 3 4 S 13 S il e skeel 5 S s50n
Sl by 5 VNY em™ 5 VT em -
Sl b e S s ol badigy aes e
eM™ gls #0308 53 i C-H i 5 258
LSS zen .l s 13140 em? 5 YAAL
o Vvgyem? Vv em? Glagge 3de s30ad als
C-O 5C-N laigy o8 Clilsla by o 5 5
Y S8 U & 4 by e FTIR i S8 sl e
Sy Ul $sad 4 by wFTIR Cab s o5 sl 0L (b
ol )l a by e Yeot cm? Toe e 53 edd I
Sz ge sde 53 ol AL b, 5O-H WKy 2iS
Ol sl by e o 5 4w YAQ4 em? 5 YAAY em?
Sl el 53 C-H Xy oolie 5 o linel iiS
(ST glaes S olala)l 4 by o sy .ol o3bs
oM™ slagse s 53 i G55V 5 ki S
Ll 4 § I3 VAYA cm? 5 Vel emt (Yo A

10- Rocking vibration



VEvE 3,05 Y 6,55 NOA 6 lead

C)|)‘o‘| &|&@L~03€_y\94bu

cm? yo.0 cm? Slgse sds o fa LSy S
Ly ik saS ol an S 5 Vie em? 5 YY)
sde 3 a S 13 Sy s el sdal i 30 Ul &
0 by g a i VeNo em®t )Y em™ glag s
0335 N-H 50-H glanise i oL Sl )
sde 3 an S 13 S amen Ll Ol 528 bl
wbpe o e AL em® VY et glag e
C- Ly Sols, DLl 5C-0 Ly 1S ilas
03 5 se U gl S ged el s &8 ol H
bkl 555 cpl plo comal 552 50 JU1 Jlad s
el 3 Olsas SLS Ls LU dLed s ) sz e

AL e DU LB ey lS

SiSan Sl b 5 s DSl )l s
s s DS 5 L S g Al el e
Ogo3l 3l psipnS JSiS Como iy 1 g Sl
Cib 3 & A edalin Lol Cib 5 eid eslind FTIR
AL S (e-Y S 2 p a5 S aised by w FTIR
S Sl by e TN CMT 2 e sie 55 0l S
5 0SSl 5 «S W N-H 5 O-H sladiyy
Gy ol 3 g 50 LUl 55 55 ge Jlad oy LS 5
L YAL oM™ 5 YAE0 M (glag po sde 53 el d all
Lo Ol 5 O lanl 2is Clils,la by e 5 5
s s dl SCdpd Soldl sl s C-H
S el 03528 5 U1 Jld g3 5o 5550 sl bl

5 S (ST laes S Sl slai )l o by e sls

0 A I
o |

T
&

™ //_’—’_JH"- N /\I
. \/ ”ﬁ““/ﬁn

i

| - (
lll fl
I%rl

8

%T
58838
/

\ //\/f\”/\

N
20
20
10 4
o
(B} S000 00 3200 2800 2400 2000 1500 1200 800 <00
Cm-1
90 -
B0 4
70 4
0 | ‘ \ av.
50 1 \ f V2
£y I { \/r :
30 4 | | -
m -
10 | \K("“ {
W
0
(C} 2000 3600 3200 2800 2400 2000 1600 1200 B00 200
Cm-1

107



erdind gl B 56531 G B A 5 e OIS

QIJKAAJJ.&J:JMJ@JA

80 -
a0
:Z N e ,'\-/A\‘
so A A /—\\\ I.- | =
. N, /_/ I'\ \ (/‘\\ /I(/“”
0 - N % \: /Y J '
20 M, v
10 \/ 3 >
. " 000 3600 3200 2800 2400 2000 1600 1200 800 400
Cm~-1
80 -
80 \ /v_,_/"'\
o 4 — "
EE ] A //"“\ \/ 4 IIIII
50 4 \ ' A\
= / \ \ e
. \J’f ! l\.*/ﬂ Ill""//—\\ ;’f
30 4 \
20 4
10 4
(E) Dr.am 3600 3200 2800 2000 2000 1600 1200 ao0 200
Crm-1

Fig 2. FTIR spectrum and approximate areas of different identified functional groups (A): Chitosan
sample/ (B): Pomegranate sample/ (C): Linoleic acid/ (D): Pomegranate aqueous extract/ (E): Chitosome
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Table 1- The results of the physicochemical characteristics of the functional energy drink during 45 days

Shelf-life (Day)
parameter Treatment [Day 45 Day

PH Control 3.81£0.00 A8 3.45+£0.00 B°
Contain chitosome 3.30+0.00 A 3.51+0.03 B2
Acidity (?ontrpl 0.55+0.00 B2 0.71 £ 0.00 Aa
Contain chitosome 0.50 +0.00 B° 0.69 +0.01 A°

*Different lowercase letters indicate significant differences between treatments (p<0.05).

*Different capital letters indicate significant differences between days (p<0.05).
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Fig 5. The results turbidity in the energy drink during 45 days
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 6. The results viscosity in the energy drink during 45 days
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Shelf-life (Day)
parameter Treatment Day 45 Day
L* Control 54.43 £0.2542 53.89+0.16 Ba
Contain chitosome 52.54+£0.324° 51.38+ 0.05 AB2
o Control 14.88 +0.02 Ba 15.12 £ 0.09 A2
Contain chitosome 13.10£0.07 B® 15.469 £ 0.30 A°
b Control 16.56 +0.04 Ba 17.04 £0.10 A®
Contain chitosome 15.77 + 0.04 B® 17.70 £ 0.23 A=
AE Control 0.00 + 0.00 B2 0.75+£0.27 Ab
Contain chitosome 0.00 £ 0.00 B® 3.26+0.38 42
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 9. The results of phenol in the energy drink during 45 days
*T1: control sample kept at 5°C/ T1: sample containing chitosome kept at 5°C/ T3: control sample kept at 25°C/ T4: sample containing
chitosome kept at a temperature of 25°C/T5: control sample kept at a temperature of 45°C/T6: a sample containing chitosome kept at a

temperature of 45°C

*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Nowadays, due to the interest in consuming extra-beneficial foods and
the increasing spread of cardiovascular diseases, the desire to
consume extra-beneficial products has increased. Therefore,
researchers are looking for the optimization of new formulations of
products with practical features in this direction. The study aimed to
produce a functional energy drink containing tannin-linoleic acid-
conjugated chitosome. After extracting bioactive compounds
(especially tannin) from pomegranate peel, they were included in the
structure of chitosomes along with conjugated linoleic acid. The
results showed the significant effect of different concentrations of
pomegranate biological extract on the oxidative stability of linoleic
acid. The results showed the significant effect of different
concentrations of pomegranate biological extract on the oxidative
stability of linoleic acid. The examination of nano-chitosome groups
showed the presence of structures in pomegranate bioactive along
with linoleic acid in chitosomes. The uniformly chitosan spherical
particles were observed with sizes of 77.66 and 79.90 nm. The
addition of nano chitosomes showed a significant increase in pH
(decrease in acidity), increase in turbidity, viscosity, two phases, and
phenolic content. Also, a decrease in the L* value and an increase in
a* and b* values were reported. The present results showed that
biopolymers play a key role in the stability of the liposome membrane
structure. They have a stable release of molecules trapped by a spatial
barrier on the surface. This nano chitosome will provide a potential
platform for the carrier's design for nutrients or preservatives, to
increase the shelf life and safety of food matrices.
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