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Fig 2 The effect of ultrasound time on the amount
of total phenolic compounds
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kil Ol Slkes gla el S0 -0

Lsw o) STy
osba 5 el O alse O gealdenSTad sl Jame AonS1 5
b P Ll 2l b, plil e ar s a5 508 S
S By sl OgpaldnSt glp g i L;;LJ o ol
Coge e Dk Aoy Gore A 4 eS| Ol
sl 53 S e ol S S 5 G ASWT 15 slge 5 a8 S
At [ wale S o sl kel b
denS|y Ol oS Oles s ST ol clale i
oaseia &S 5 sbilen (ol ol o351 ) iz s ek el

Yq.

T P U |

DPPH 151 JISesl, (s51lpls
&Ll (l; 4 Aoy gl odal s 4y (laesls 63 sdoee
anlis g Aoy 0VEY-FAYV -, DPPH si51 UG,
sl Os) dals (gases a5 by Ol baesls - SKle
DPPH 51 JGasl, (g5l Pl 4 Ao 5l (sl 5
ol Ol sald Oley Sl Lo s SR S
R SoSeslkl (F JLa) il il jesls
2 5 pme 033 S Olsea DPPH 51T Ul (310l
Sl sy S xS sbe wle J e
33 3,8 o S5 eslizals ) ge aLS slasslas SluS| &
1 @305 @35 sl S| 5T s 015 o 09031 ol
(ol pesdle syl 3 sbosl sy WS Ol e b s
Lo Cdl cpns O DPPH e dIGsly (oYL sl
w2l 5 L eS| ST LS 5 ol glachile s,
ST Jsl, g5l pls 4 doss il e [YA] Wl
ol Ol e e |y gl b 0l il L DPPH
23 e GMeaSt B SlSs sl s s olss
Lo ol ol Cond Ol S eidy 1 5 ojlae
(T2Y1) OLen 5 Ugdlsmleals 5 (Y04) bt 63 il

LYo 5Va] cusls s

a
b
c
d I I
0 20 40 60

Ultrasound Time (min)

= P
=} =

w
=]

w
=}

DPPH Scavenging Activity (%)
[ 4
= =

—_
<

=}

Fig 3 The effect of ultrasound time on the DPPH
R o e |
ol Sasi
oal bl sl 1 T Uy daelas  SausStsl o
Aons e OIS 28 B s sl OF bts 5 2 b
ol & oylas s (LotsSlal) Laolins! 5T 4o

5 Al (6, 6LAJ&1?J Sl 4 e L O S


http://dx.doi.org/10.52547/fsct.18.118.285
https://dorl.net/dor/20.1001.1.20088787.1400.18.118.28.6
https://fsct.modares.ac.ir/article-7-52843-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.20088787.1400.18.118.28.6 ]

[ DOI: 10.52547/fsct.18.118.285 ]

VErr 53T A 6,95 VA oyl

Ol ol mlo 5 psle alone

St g1 Col alS slasslas 5l ae 45 Lol
salie Ll g LOSI ST 4 cond o5V
5o (VWY) 0L 5 el 5 (Y018) O 5 (655 48
Sowbsl Slest g1 elas A Wl Ol
Lt V0 BHA 5 BHT (gpme slaolins o
LS wsls 5yl8 (Vo) ohles 5 LIS [TV 5 7]
Ll Sl ek sad A1y Ol (51060 Oles a3
0k ;g O gt lonST oy b (YY) Y 5 s [TA]
w5 el SeS| ST ojlae ol L i,
O3 53 55 YV B (e by Saall b &S amsls oly
03550 8 23l alsl Ay meqOy/kg b ast sl
S 1 R ) Ol L 855 4 0S| 5T )
03380 36 s L (YY) OLes 5 Jlage [Y4] sl
Oly 43 Hkir 5 wdonw oy SIS ST ojlae
Wt gos dawSl o Oliae (S 0Ly Jialsdl L oS dzils
Olges A3 i SlenST 5T o jlae 03559 5 s 53l
Lo [£0] il als tals 4 sad & ol Ladi sa ST,

ol calas sl CLJ

2GS dl a3 star S oslas el o Ve
LS|y el g S 0Ly SRl L 5 s s O
o b oSt s chle 21l bos il (il baa gas
GRIA L s il el badsed 481 Ol flne
AeSly Ol bgw o5y L3 OS] ST chle xoy
2prs a0 LSy ekl el oSl IS0 e el
olas 3 sy Koo Jb e s s oSS
@B Lo ol mlB e sl bl R ]
Sl b Loy ails Oy & (VYY) 2 5 Mgy le
bsw 00 LSl bl Olis S5l gy ojlae le
ekl Gl cle [YE] el calhs Al s LialS
Dls 4 Oy o 5 1y OlanS| T clale 213l b A4St
3 me SLSS b GlSly Ceels O3p
oS 3l e S10S| 5T LS 5 ol enay alS glas las
Lf u':’” Q-i‘ < "UJ" b ’bT 6"‘“"\:‘“5‘;3))*\:."‘ "\"S)‘ g_fiu‘}:
() OLen 5 g5 5 (Y))) OLSen 5 0 8
sl sl Lsw Sy Sl Cwslie oS o4 &S
D3 s 3o 1y sl Sliad 5 b S ojlias gl

OLLS a5l & 5 LYo s A] cusls las (s g ol

Table 1 Effect of antioxidant concentration and storage time on peroxide index (meq O2 / kg)

Type and concentration

Storage time (days)

of antioxidants (ppm) 1 8 15
Control 2.75 +0.02°* 30.00+£0.51°* 62.00+£0.51**
200 1.50 +£0.03° 19.00+0.07°¢ 41.00+0.09°¢
600 1.30 £0.02°F 18.00+0.05"P 39.00+0.07%
1000 1.90 £0.01°® 23.00+0.04%° 47.00+0.05*®
BHT 1.724+0.01 17.00+0.03°F 40.00+0.32°°

Data are mean + SD and numbers with different uppercase and lowercase letters show significance in row and
column at 5% level, respectively.
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Table 2 Effect of antioxidant concentration and storage time on thiobarbituric acid index

(mg malonal dehid/Kg)
Type and concentration Storage time (days)
of antioxidants (ppm) 1 8 15
Control 0.0205 +0.000°* 0.105+0.001%° 0.611+0.020**
200 0.020 +0.002* 0.155+0.002°* 0.411+0.003*5¢
600 0.0195 +0.002¢* 0.0905+0.004°8 0.285+0.006"°
1000 0.0190 +0.001¢* 0.160+0.005** 0.5104+0.004*8
BHT 0.021+0.000°* 0.105+0.001°8 0.315+0.009*P

Data are mean + SD and numbers with different uppercase and lowercase letters show significance in row and
column at 5% level, respectively.
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Table 3 Effect of antioxidant concentration and storage time on conjugated dien value (mmol/L)

Type and concentration

Storage time (days)

8 15

of antioxidants (ppm) 1
Control 7.15 £1.20%%
200 7.15 £0.98°*
600 7.20 £0.89*
1000 7.20 +0.79°*
BHT 7.12+1.13%*

30.50+2.91°4
23.50+1.39°C
18.2542.57°P
26.35+2.23%
19.50+2.32°P

51.00+3.99**
40.50+1.40°
36.50+1.46"°
47.45+2.77%8
36.50+1.51%°

Data are mean + SD and numbers with different uppercase and lowercase letters show significance in row and
column at 5% level, respectively.
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One of the major changes that occurs during the processing, distribution and final
preparation of food is the oxidation of fats and oils, and due to the production of
undesirable compounds in the oil, it has adverse effects on the health of consumers,
so prevent or delay in oxidation process under thermal and storage conditions is
necessary. In this study, ultrasound was used to extract the antioxidant extract of beet
leaves and the best extract in terms of antioxidant power was used to increase the
oxidative stability of soybean oil. In this study, 4 ultrasonic time levels (0, 20, 40 and
60 minutes) were used and the best extract in different concentrations (200, 600 and
1000 ppm) was soybean oil which was accelerated for 15 days under oxidation
conditions (temperature 63 ° C). was maintained, added, and tests such as peroxide,
thiobarbituric acid index and conjugated dien value were performed on the oils. The
results showed that with increasing ultrasound time, the extraction efficiency of
antioxidant extract, total phenol, percentage of free radical scavenging DPPH and
iron reducing power increased and finally the sample obtained from 60 minutes of
ultrasound was selected as the best sample. On the other hand, the results of tests
performed on soybean oil showed that by increasing the concentration of antioxidants
to 600 ppm, the amount of peroxide, thiobarbituric acid index and conjugated dien
value decreased and with increasing the concentration of antioxidants and storage
time in soybean oil These features increased. Finally, it can be stated that the use of
600 ppm of antioxidants obtained from sugar beet leaves extracted by ultrasound can
compete with the synthetic antioxidant BHT and can be used to stabilize soybean oil.
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