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Introduction

Oxidation of lipids results in changes that may affect the nutritional quality, wholesomeness, colour, flavour and
texture of food. The aim of this study was to investigate the type and amount of phenolic compounds in ethanolic extract
of aloe vera gel as a source of natural antioxidant and its effect on the oxidative stability of soybean oil.

Using synthetic antioxidant due to the possibility of toxic and carcinogenic effects is limited. Thus, it is important to
find an alternative to synthetic antioxidants by natural antioxidant. Different intrinsic and extrinsic factors may initiate
the oxidation of lipids. The initial products of oxidation are tasteless and odorless and after degradation and production
of secondary products, the off-flavors and off-odors will appeared in edible oils. This is a great concern in food industry,
because it decreases the shelf life of food products. Free radicals are produced during chain reactions in lipid oxidation
process. To avoid this, synthetic antioxidants are usually used which are sensible to heat and are hazardous to human
health and may cause cancer. Polyphenols have antioxidant activity and absorb free radicals. Thus, the vegetable oils rich
in polyphenols can affect human health. In this research, we aimed to investigate the application of natural extract of aloe
vera gel as a natural antioxidant to avoid soy oil oxidation and to compare it with synthetic antioxidants.

The rate of oxidation reaction can be delayed by adding antioxidants. Consumers today tend to use natural antioxidants

instead of synthetics. The overall purpose of this study was to investigate the effect of adding ethanolic extract of aloe
vera gel as natural antioxidant on improving the stability of soybean oil.

Materials and Methods

The compounds in ethanolic extract of aloe vera gel were determined using GC / MS. The antioxidant activity was
evaluated by the method of DPPH. For this purpose, ethanolic extracts of aloe vera gel were added to soybean oil in four
different concentrations (500, 1000, 1500, 2000 ppm) and peroxide value, acidity, thiobarbituric acid, total phenol,
oxidative stability to Rancimat method, fatty acid profile and sensory evaluation were performed on soybean oil samples
and compared with the control sample containing 120 ppm BHA and soybean oil sample without adding antioxidants
during 30, 60 and 90 days of storage at 25 ° C.

Results and Discussion
The results showed that by increasing the concentration of aloe vera extracts from 500 to 2000 ppm, the oxidation
rate decreases during 90 days of storage, the amount of peroxide, thiobarbituric acid and acidity of soybean oil containing

1, 2 and 3- M.Sc and Associate Professors, Department of Food Science and Technology, Varamin-Pishva Branch, Islamic
Azad University, Varamin, Iran, respectively.

(*- Corresponding Author Email: leylanateghi@iauvaramin.ac.ir)

DOI: 10.22067/ifstrj.2022.77602.1189


https://ifstrj.um.ac.ir/
mailto:leylanateghi@iauvaramin.ac.ir
https://doi.org/10.22067/ifstrj.2022.77602.1189
https://orcid.org/0000-0001-8937-8728
https://doi.org/10.22067/ifstrj.2022.77602.1189
https://ifstrj.um.ac.ir/journal/about?lang=en
https://ifstrj.um.ac.ir/journal/about?lang=en

V¥ T =y oF o)louds 98wl eyl (210 @iluo g pole sleingh 4 pii  OFY

2000 ppm ethanolic extract of aloe vera gel was lower than the control sample containing 120 ppm BHA. The total phenol
content and free radical scavenging and stability to oxidative degradation by Rancimat method in soybean oil sample
containing 2000 ppm aloe vera ethanol extract was higher than soybean oil samples containing BHA120 ppm. Evaluation
of sensory properties showed that no significant difference was observed between the sensory properties of the oil sample
containing 2000 ppm ethanolic extract of aloe vera gel and the control soybean oil sample of BHA120 ppm.

Conclusion

Considering that the sample of soybean oil containing 2000 ppm ethanolic extract of aloe vera gel had higher phenol
content and free radical scavenging and more antioxidant properties than the control sample, it did not differ significantly
from the control sample. Qualitative and health properties were selected as the superior treatment. The results of this
study showed that the ethanolic extract of aloe vera gel can be used as a natural antioxidant instead of conventional
synthetic antioxidants in the oil industry and to prevent oxidative spoilage of the oil in a desirable way. Therefore, it might

be employed as a natural antioxidant in foods, particularly those containing edible oils.
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Table 2- Investigation of antioxidant properties of ethanolic extract aloe vera gel
Total phenol (mg/g)

192.667+0.025

(oas 5 53 SIS sl 5 L) IS U3
DPPH radical inhibitory power (ug / ml)

(s 2,5 9,548) DPPH IS0l (53258 ) oo )05 )l

86.533+0.451

The amount of flavonoids in aloe vera gel extract (mg QE/g)

()5 3PS ke) 1y Bl J 0jliac 53 asgigMé i

151.900+0.361
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baigel dod (gipl e Glie ()RS5 0)93 (b 5 35 (e
9 d¥baawl piccen .(Salehi et al., 2014) cél )38l
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Table 3- Evaluation of MgKOH / g acidity changes of soybean oil containing different concentrations of ethanolic extract of
aloe vera gel during 90 days of storage and control !

Type and concentration of antioxidant

Storage timeat25° C
3,5 (w4253 Y0 glod ;3 (5l ploj e

Ol | 51 clils g g4 Day 30 Day 60 Day 90
\RTY! £ 39 A+ ey

500 ppm extract+ oil 0.200 + 0.000°C 0.326 + 0.005"® 0.573 + 0.005PA
1000 ppm extract+ oil 0.170 + 0.000¢¢ 0.266 + 0.005¢B 0.503 + 0.005¢A
1500 ppm extract+ oil 0.163 + 0.005¢¢ 0.240 + 0.000¢%B 0.453 + 0.005¢0A
2000 ppm extract+ oil 0.146 + 0.005%C 0.226 + 0.005¢B 0.413 + 0.005%A
120 ppm BHT+ oil 0.160 *+ 0.000¢€ 0.246 + 0.005% 0.496 + 0.005¢A
Oil (without antioxidant) 0.373 + 0.005°€ 0.693 + 0.00528 1.133 +0.057%4

We ppM BHT (5> 5 a1l g0 Lgw (29 2 Sals

sl 035 0305 L Jlne Blppil E 3 Sols &g & gl

Al ge gy e BB (Sl S48 wiglate By >
Al ge cady by me M) Sl S5 gl gy

Control 1: Soybean oil without antioxidants and containing 120 ppm BHT

Results are shown as mean * standard deviation.

Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 4- Evaluation of MgKOH / g Total phenol changes of soybean oil containing different concentrations of ethanolic
extract of aloe vera gel during 90 days of storage and control !

3,5 w423 Y0 (5lod 53 (6 )laeSS ploj e
Storage timeat25° C

Ol 5T clalg g £o9

Type and concentration of antioxidant Yo 50y LYY e 39,
Day 30 Day 60 Day 90

500 ppm extract+ oil 103.333 +0.5779 98.67 + 1.53°8 72.333 +0.5774C

1000 ppm extract+ oil 125.333 £ 0.577¢A 111.67 + 1,538 93.333 £ 0.577¢

1500 ppm extract+ oil 137.667 + 0.577PA 126.67 + 0.5838 99.333 + 1.155C

2000 ppm extract+ oil 140.333 £ 0.5773A 129.00 + 1.0038 102.333 £ 0.577%

120 ppm BHT+ oil 137.333 + 1.155%A 127.33 + 0.5828 99.667 + 0.577%C

Oil (without antioxidant) 0.000 + 0.000%4 0.000+0.0009A 0.000+0.000¢A

We pPM BHT (ol 5 olapnsliil g bgw 85,2 S0l
sl 01 033 (L5 Hlne Byl (1 Sile S pg 4 ol
Al ge gy gme BB (Sl 68 wigliie By >
Al e () yp ) I gime BB Silis S5 glie gy
Control 1: Soybean oil without antioxidants and containing 120 ppm BHT
Results are shown as mean * standard deviation.

Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 5- Evaluation of DPPH (%) changes of soybean oil containing different concentrations of ethanolic extract of aloe vera
gel during 90 days of storage and control !

3,8 Slw a3 Yo slod 43 (5,1 loj oo

Olw‘uzi s 5 g4

Storage timeat25° C

Type and concentration of antioxidant A ISTY) e ey e 39,
Day 30 Day 60 Day 90

500 ppm extract+ oil 49.000+0.0009A 32.333+0.577% 17.333+0.577¢C

1000 ppm extract+ oil 53.333+0.577°A 43.000+1.000°8 28.667+0.577%C

1500 ppm extract+ oil 61.000+1.0000A 51.667+0.5778 37.333+0.5773C

2000 ppm extract+ oil 63.000+1.00024 54.333+0.57728 39.000+1.000a¢

120 ppm BHT+ oil 60.333+0.5770A 52.333+0.577%B 38.333+0.577%C

Oil (without antioxidant) 0.000+0.000°A 0.000£0.000°A 0.000+0.0009A

We ppM BHT (5l 5 olnsTil (gt Lgw o) 2l
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Control 1: Soybean oil without antioxidants and containing 120 ppm BHT

Results are shown as mean * standard deviation.

Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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.(Rouzbehan et al., 2008)
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Table 6- Evaluation of Peroxide (Meq/kg) changes of soybean oil containing different concentrations of ethanolic extract of
aloe vera gel during 90 days of storage and control !

3,5 (Gl 42 )3 70 (5lod 13 ()l (loj e

Ol ST CE g £99 Storage time at 25 ° C
Type and concentration of antioxidant Yo 59, e 39, Qe 39,
Day 30 Day 60 Day 90
500 ppm extract+ oil 3.0660.051"° 5.966+0.052%8 8.3660.055"*
1000 ppm extract+ oil 2.766+0.115% 5.500+0.000%® 7.833+0.056
1500 ppm extract+ oil 2.4650.052%C 5.033+0.054% 7.266+0.052°4
2000 ppm extract+ oil 2.200+0.100%¢ 4.766+0.057™® 6.833+0.055"
120 ppm BHT+ oil 2.46620.053% 5.266+0.059%8 7.6330.051%
Qil (without antioxidant) 3.566+0.057%° 7.566+0.058%® 11.166+0.058*

We pPM BHT (s 5 lapnsliil g bgw 85, 2 20l

Ll 005 03> UL"'"’ jiress dl).'ml + u,.i:t.e Sygo & CJLJ

Al ge gyl gme BB (Sl S8 wiglite By >
Al ge ) yb ) I e BB Silis S5 glate gy
Control 1: Soybean oil without antioxidants and containing 120 ppm BHT
Results are shown as mean + standard deviation.
Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.

3y idand amollnST 45l Jaame JSiS 5 STy
.(Mohammadi et al., 2016)
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Table 7- Evaluation of mg MDA/kg TBA changes of soybean oil containing different concentrations of ethanolic extract of
aloe vera gel during 90 days of storage and control !

Ol 5 B g £95

3155 (Flw 42370 (5lod 13 ()l ploj e
Storage timeat25° C

Type and concentration of antioxidant Yo 39, A LTY) e 39y
Day 30 Day 60 Day 90

500 ppm extract+ oil 0.216 + 0.005°¢ 0.566 + 0.005" 0.743 +£0.011°4

1000 ppm extract+ oil 0.170 + 0.010%¢ 0.426 + 0.011°® 0.620 + 0.010%A

1500 ppm extract+ oil 0.136 + 0.005% 0.363 + 0.005%® 0.553 + 0.005%

2000 ppm extract+ oil 0.126 + 0.005% 0.356 + 0.011% 0.513 + 0.005A

120 ppm BHT+ oil 0.126 + 0.005% 0.363 + 0.005% 0.540 + 0.010%

Oil (without antioxidant) 0.340 + 0.010%¢ 0.920 + 0.010%® 1.200 + 0.000%A

We pPM BHT (ol 5 olapnsliil g bgw 85,2 20l

Gl o 03> i Hlme Bzl E Sk &g 4 s
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Control : Soybean oil without antioxidants and containing 120 ppm BHT

Results are shown as mean * standard deviation.

Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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Table 8- Evaluation of rancimat changes of soybean oil containing different concentrations of ethanolic extract of aloe vera
gel during 90 days of storage and control !

3,5 (Flw 42370 (5lod 53 ()l ploj e

oS8 S 5 £

Storage time at25° C

Type and concentration of antioxidant \EBTY e 39, e 39,
Day 30 Day 60 Day 90

500 ppm extract+ oil 5.640 + 0.010%* 4.363 + 0.005%® 2.643 + 0.005°%¢

1000 ppm extract+ oil 6.303 + 0.005% 5.420 + 0.0108 3.223 + 0.0054¢

1500 ppm extract+ oil 7.126 + 0.005% 5.903 + 0.005°8 4.116 +0.011¢

2000 ppm extract+ oil 7.520 +0.000% 6.240 + 0.010%® 4.430 + 0.010%¢

120 ppm BHT+ oail 7.233 + 0.005A 5.916 + 0.005°8 4.143 + 0.005°¢

Oil (without antioxidant) 3.403 + 0.005™ 2.166 + 0.057°8 1.106 + 0.005%

W ppm BHT (g5l 5 a1l gt Lgw ooy, a0l
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Control 1: Soybean oil without antioxidants and containing 120 ppm BHT

Results are shown as mean % standard deviation.

Small lower case letters indicate a significant difference in each column.
Different uppercase letters indicate a significant difference in each row.
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