\2".“.‘jn.‘/\a)j.“\\ib)wf\l :_‘ AL\;GLJ;UJ\;M

AN

ol 9l S8 &l g pols dloxe

www.fsct.modares.ac.ir :dows Colw

b S Ol Sles i b Ails g K855 00 5 e e s OLS 5 2l Al (g5luag

Yaslidedy 0Nt M gall it (sl b acbls

Q]ﬁ] «Qg;«fl.w L;"Lﬂ.:.!‘ﬁ" el_<.i.;‘.> ‘Lﬁ':U& GL«D}?}:\& o‘jjf—\

0 K>

. o

dlae SleMb!

Lyl 3 gileang 5 Rl (S35 05m IS oslas gl Al Wl S (laang s sina Gaios ol 5o
Sk i ¥ 51 el (K A Ol e ey KaS 4 I Sy DS 5 5 Wil 5T 2 i
A oaliul (£0 5 ¥ (V0) Ludly sliad gmhas ¥ (in Sl 5 S g kS ¥ 5 V/VO 0/0) (S 2SUN Ol
ol 5T S g g Ol 235 15 eslinal 3,50 J I I (gl ojlas gl Sl (gl e
Oljen AT (Sl 508 o JS 5 DS 3 Olen DPPH iy 4 (S0,8 JSesl; cdles o Js
A Rl bojlas JS I8 gl gome oS 13 LS s 38 15 s p3) 50 andel 5 € il
Ol ol Sl Bl ialS Wses a4 sdddles! b S Olde Sodd RalS b
o 0g SxStol o,k s DPPH (S 550 Ol i3l 4 e 4l s b b i 5 S 2SI
Ogee W 205l cpl Sl 31 b cpiman Bl 2alS ol )b aw cpl o i ol i Eal5I b Jg W S
5 SO Ol ks SRl b & ged abdel Ol 2Bl SRl C el gl 5 ol g1
Ok Olge Ml laaig b 4 a5 b C3b GBI e 5 2l Il skidlest L sles
P il cmge (ol YA Jlesl 5 e Sle IS V¥ Sl Olde Sdd 4S5 ged

s dald 4 ged 4 s 0I5l 5 I gmaze 45 SldemST T

Pllie gla b

AV /V/\Y ZQ‘J_JA é)u

WINNY : Spdy gl

IS Slds
(ol 51

S5

ol S SOl

10.52547/fsct.18.05.25

(s J ss *
h.bakhshabadi@yahoo.com




Qb&.«.ﬁj)b&:]ﬁwb

R e R I R SRS
5oekd bagla sl 3l Zol ol S olas
das e ialS |y Sy ojlas Slest sl slae e
[Yeo]

G 3l b oo )1 5 s ooyl 5l ple
on Qo l e 5 0L e s 4 DS S as
L oreb Jld SLS 5 ES wnpn 03 208 sla s o
LSl als oy S Ao 5 SISl sl ol
Gk Ol M s IS as Bl 4 36 b
Sy oS Al 5 055l SlaneilE s SKn iy (SH1550
ool 31 36 gl 31 10 e cblis 55 5 olie
Gl sl 51 S5 ares b SUS 5 andl e 45l0S)
51t Lol Slaws| T Uy &S b e alS 5t
3 Sl Okl s St slaes S sa
L sl Gl a5, 108 G 55 b gls 305,08
5wl 2l g L b eS| g LSS
S bl sl Gladis sl s cdS sl
@ U5 S gadle s LG s
Ol b Rl nl e s 5SS bS5 cpl 158
B> e (S S O S DS 5 el ke 3Ll
]

Lol oUls o5 godaze Slalllas @3S sladle 53
2R ol DA s el 4 Sell 68 b slaole
ok gy g 0l sl SV gz (5B WL 5 O35 el Olsee
SR e SIS SE iy el laaas s ol
(Sl Dsos GlIE slse 518 50 8 L
50 53 anllas Kol 5 Slids g glans 5l S
SN Ol [V] il 03 S (5351 dalLlS glas s
el Olgea 8 i Sopd he) Sl
03,5 Slwl) g S w5 GSGSS 6l 2L
e N P
gl Shles (B3 sk i LS5 s ST e m
> 2SS oue s alS slacsl SPEF L s ol
SIS VB e D b (S S la L 5 e
(S AS 2 Js3shsS V=) 55 o8 b 5 Crasla )
(Oseelyss S Jsho gl 5 Bk sbwl o

8. Pulsed electric field

dode —

R P Rt T CE ey O R ST QT 3
ylas Jod Sl sdate glas )8 5 Gl s 4 S s
Ol s Ll Sledis Cenl Sl g (S
ol S Doen dlpe Siu5 epe sl B
Gl e i 55 OF Gl 5 e 5 54 s
akin 53 g 5 obaBl anng 5 RS Cow ke
la b daxsl 2550 b bS5 bl S5 g 258
S SlS 5 5 & by oS el dapgla 5T S
S a5 OsVse b gl oy, o Ll
D3 s el BOT sls 5 Shs e
S Gl DS 5 el gl gl gl e iss 58,8
Jolim 5 el S L1 Shes oole o 2l Ol
DT el a5 s mnl 51251 s 6
A 5SS Olsea I L alS SlS 5l s
Loes Soyba ol sddaslild gl sla i,
b bl Lo QLS 51l s oS 5 gl sl
iy 3 eslial b5 JT D bl 5 by
Oles [¥] ol 48 5 o plonil Pl 5o 5 TN 2
Lozl sl 6 Congas o5 (2334 ) pd SV b
L b oo Sl eliul o Slles il 5 DD
e s 6 Gy el oS s, i b
Al s DS gl 4SS L s
gl b Sl B e b gl (s St
gl da gy cpl s )8 a3 a8 3505 552 ROPRE
S e Wl DM ey 5 SR 5 S e
Olgsa b iy, ol (I DDl 2eS Gpas 1o 4
gl [F]si o me sl Sl s> sla 25
Ve My 2Ul5 Lol il B 58 s n b
boosgl sty 5 I 35 5 @S gm0 cab
5ol & e slse Ll OSGL gy onl o2 s
L8] A o oal 3 1) L5 o ST 2l 8 LS 5
Ol & Jyeme sl b S5 5l 6,8 esbas Ypens

. Bioactive

. Percolation

. Maceration

. Soxhlet

. Microwave assisted Extraction
. Supercritical Fluid Extraction

. Ultrasound assisted Extraction
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9. Trolox Equivalent Antioxidant Capacity (TEAC)
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Table 1 Choosing the model for the parameters to be measured

Model Flavonoid DPPH Iron Ion Anthocyanin Acidity
Sum of Probability Sum of Probability Sum of Probability Sum of Probability Sum of Probability
Source df
squares level squares level squares level squares level squares level
Model 5 2636.55 <0.0001 533.94 <0.0001 0.21 <0.0001 8651.33 <0.0001 21.83 <0.0001
A 1 48.85 <0.0001 13.89 <0.0001 3.750x10° <0.0001 3776.55 <0.0001 0.21 <0.0001
B 1 39.89 <0.0001 125 <0.0001 1.350x10° <0.0003 3.65 <0.0001 9.6x10° <0.0001
A2 1 861.88 <0.0001 49.14 <0.0001 0.097 <0.0001 3531.27 <0.0001 6.72 <0.0001
B2 1 697.38 <0.0001 301.21 <0.0001 0.032 <0.0001 103.51 <0.0001 6.66 <0.0001
AB 1 32.89 <0.0001 0.54 <0.0001 9.000x10™ <0.0001 80.46 <0.0001 2.5x10° 0.7916
residual 7 6.3x107 - 0.022 - 2.167x10* - 0.13 - 2.2x107 -
Lack of
it 3 1.01x10-3 0.8557 6.7%10-5 0.9996 1.589%10-5 0.9525 0.022 0.8524 1.23x10-4 0.9706
Net 4 529x10-3 - 0.022 - 2.008x10-4 - 0.11 - 2.2x10-3 -
error
Sumof ) 563656 - 533.96 - 0.21 - 8651.47 - 21.83 -
square
Table 2 Analysis of variance of measured parameters
Total Phend Flavonoid DPPH TIron Ionregeneration Anthocyanin VitaminC Addity
Mk Sumof  Probeblity  Sumof  Probeblity ~ Sumof  Probebility  Sumof  Probebiit Sumof  Probebiity  Sumof  Probebiity  Sumof  Probabilty
Squares level Squares level Squares level Squares ylevel Squares level Squares level Squares level
Intercept 46<10° - 59x10° - 551548 - 2565 - 210° - 90041 - 63289 -
W 51439 00001< 874 08427 1514 08660 5%10° 08826 37302 00566 0075 09780 02 09512
S]rrple. 0000 1.000 3289 073% 054 09250 9x10* 08453 8046 07065 1681 00001<  25x10° 09975
polynomial
2 . 66x10* 09% 251492 0.0001< 51826 00001< 020 00001< 47907 0.0001< 9x10° 07373 2161 00001<
polynomials
Third
degree 37x10° 0983 62<10° 07727 L7I0Y 09981 00000 10000  6x10° 08910 00000 10000  IxI0* 08938
polynomials
Residual 053 - 57x10° - 02 - 22x10* - 013 - 95x10* - 2<10° -
Tetel 460° - 610° - 560494 - 258 . 2o - w1 - AT -
Table 3 Analysis of variance of measured parameters
Total Phenol Vitamin C
Source daf Sum of Probability daf Sum of Probability
squares level squares level
Model 2 51438.92 <0.0001 3 16.88 <0.0001
A 1 14198.04 <0.0001 1 0.060 <0.0001
B 1 37240.88 <0.0001 1 0.015 <0.0001
AB - - - 1 16.81 <0.0001
Residual 10 4.591x10-° 1.0000 9 1.031x10-’ -
Lack of fit 5 0.53 - 5 1.108x10-* 0.9878
Net error 5 0.53 - 4 9.200x10-* -
Sum of 19 51439.46 - 12 16.89 -
square
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Table 4 Compare some of the characteristics of the control sample and the optimal

Parameter Measured

Type of pretreatment

PEF Control
Total Phenol(mg Gallic acid/100 ml) 614.745° 570°
Flavonoid(mg/100) 229.100% 193.28"
DPPH(%) 71.890° 58.78"
Iron Ion Regeneration 1.5417 1.25°
Anthocyanin (mg/1) 139.452% 94.32°
Vitamin C(mg/100g) 26.354* 24.7°
Acidity (%) 5.641° 8.45°

* Mean + SD of treatments with the same letters are not significantly different at any time (P>0.05).
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In this research, in order to optimize the extraction process of Ethanolic extract of
barberry fruit, the increase and optimization of the conditions for the extraction of
anthocyanin's and bioactive compounds by means of intermittent electric field pre-
treatment from three levels of electric field intensity (0.5, 1.75 and 3 kV / cm) and 3
levels of number of pulses (15, 30 and 45); then with ethanol solvent was used to
extract their extracts and the amount of flavonoids, total anthocyanin, DPPH, total
phenolic compounds, iron regeneration capacity, vitamin C and acidity compared to
control (no treatment) Was studied. The results showed that the total phenol content
of the extract decreased by increasing the number of pulses and reducing the
intensity of the pulsed electric field applied to the sample. The increase in the
electric field strength and the number of pulses initially increased the flavonoid
content, DPPH and iron ion recovery capacity, but with the increase of these
variables, these three parameters decreased. Also, with increasing of these
parameters, the anthocyanin level and vitamin C content increased. The acidity of
the sample was reduced and then increased by increasing the electric field strength
and applied pulse number. Regarding the results of the process optimization, it can
be concluded that the electrical field intensity of 2.003 kV / cm and applying 29
pulses can increases the antioxidant properties of the produced product compared
with the control sample.
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