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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
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containing 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 1- Chemical composition of aloe vera gel extract

OS5 (ww2,3) 500 S5k ploj
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Paraoxin 5.666+0.041 3.10
1, 5 Hepta DN- 4- N 1.366+0.047 3.86
Tricycline 1.166+0.057 7.86
Tridekan 3.200+0.000 8.33
2-Hydroxyethyl propionate 1.466x0.056 11.16
8-Methyl octa-hydro coumarin 1.233+0.050 12.95
Hexadecanoic acid methyl ester 4.033+0.052 16.56
Hexa decanoic acid 9.166+0.054 18.1
7-Tetradekan 1.000+0.000 19.92
Methyl eruption 2.266+0.051 20.43
Lopeol 1.366+0.044 20.62
Pirokaktol 9.166+0.046 21.15
Oleic acid 6.866+0.048 21.96
Cinnamic acid 3.266+0.052 22.78
15,12,9- Octa-de-tri-anoic acid methyl ester ~ 5.066+0.055 23.66
Paracoumaric acid 8.733+0.053 24.82
Skovaln 8.033+0.046 31.67
Octadecan, 2- Methyl ester 2.466+0.040 33.2
Karron 15.100+0.048 36.78
Cytosterol 9.366+0.049 39.2
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Table 2- Investigation of antioxidant properties of ethanolic extract aloe vera gel

Total phenol (mg/q)

(o 5 > SIS sl 5 k) U 3 192.06720.025
DPPH radical inhibitory power (ng / ml)
(e 195 9,540) DPPH JIGol, (SaisS)loe )38 lace 86.533:0.451
The amount of flavonoids in aloe vera gel extract (mg QE/qg)
151.900+0.361
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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 time at25° C
31,5 ilw as Y0 slod 3 (5, (yloy e

Ol T ST Cdile g g9 Day 30 Day 60 Day 90
ARSTY! 55y A 59y

500 ppm extract+ ol 0.200 + 0.000° 0.326 + 0.005°F 0.573 % 0.005°A
1000 ppm extract+ oil 0.170 + 0.000°C 0.266 + 0.0058 0.503 + 0.005¢A
1500 ppm extract+ oil 0.163 + 0.005° 0.240 + 0.000%8 0.453 + 000554
2000 ppm extract+ oil 0.146 + 0.005% 0.226 + 0.0058 0.413 + 0.005¢A
120 ppm BHT+ oil 0.160 + 0.000° 0.246 + 0.005% 0.496 + 0.005A
0il (without antioxidant) 0.373 + 0.005% 0.693 + 0.005%8 1.133 +0.057%

W ppm BHT (gl g (a1l g Lgw (89, ' aalis

ol 0ad 03> i Hlme Blul £ Sl Gy 4 gl

Al e cady g b gre OB SLE S5 cglate By

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 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 !

31,5 (Flwr a2 3 YO (5lod 33 (6,155 (o e
Storage timeat25°C

&‘W‘ﬁi chle g g9

Type and concentration of antioxidant A RISTY) A TISTY) e 39,
Day 30 Day 60 Day 90

500 ppm extract+ oil 103.333 £0.5779A 98.67 + 1.53°® 72.333 +0.5774¢

1000 ppm extract+ oil 125.333 £ 0.577%A 111.67 + 1.53% 93.333 £ 0.577°C

1500 ppm extract+ oil 137.667 £ 0.577°A 126.67 + 0.58%8 99.333 + 1.155°C

2000 ppm extract+ oil 140.333 £ 0.577% 129.00 + 1.00%® 102.333 £ 0.577%

120 ppm BHT+ ail 137.333 + 1.155%A 127.33 + 0.58% 99.667 + 0.577°C

0.000 + 0.000%4 0.000+0.000% 0.000+0.000%A

We ppM BHT (5l 5 o1l (g Lgw g, 2l

Oil (without antioxidant)

ol o1 033 (Lt Jle Byl (4 Solie oo 4 gl
Bl (g o 53 JO g S SIS S sS Cglice >
Al e 3y p 3 I sine M LSl 5 glisie gy
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 S- Evaluation of DPPH (%) changes of soybean oil containing different concentrations of ethanolic extract of aloe vera
gel during 90 days of storage and control !

3,5 ilw as Y0 slod 3 (5, yloy e

Ol 51 ClkE g g9 Storage time at 25 ° C

Type and concentration of antioxidant Yo 9, e 39 e 39,
Day 30 Day 60 Day 90

500 ppm extract+ oil 49.000+0.000% 32.333+0.577%8 17.333+0.577¢¢

1000 ppm extract+ oil 53.33310.577°A 43.000+1.000°8 28.667+0.577°C

1500 ppm extract+ oil 61.000+1.000°A 51.667+0.577°8 37.3330.577%¢

2000 ppm extract+ oil 63.000+1.000%4 54.333+0.577%® 39.000+1.000%¢

120 ppm BHT+ oil 60.333+0.577°A 52.333+0.577°8 38.3330.577%

Oil (without antioxidant) 0.000+0.000%A 0.000+0.000%A 0.000+0.000%

We ppm BHT (g5l 5 olansTil fon bgw o165, 2 als
ol 0 03> i e Blioul Sl g0 4 ls
Aaibe Cudy o b dme MBSl Sy glate Bgys
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 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 (Flw 42370 (5lod )3 (5l (loj e

OIS 5 SIS g go5 Storage time at 25 ° C
Type and concentration of antioxidant \RBTY ATSTY) e 39,
Day 30 Day 60 Day 90
500 ppm extract+ oil 3.066+0.0510¢ 5.966+0.05208 8.366+0.055PA
1000 ppm extract+ oil 2.766+0.115 5.500+0.000¢8 7.833+0.056A
1500 ppm extract+ oil 2.465+0.0524¢ 5.033+0.054¢8 7.266+0.052¢A
2000 ppm extract+ oil 2.200+0.100¢¢ 4.76610.057® 6.833+0.055%
120 ppm BHT+ ail 2.46610.0534¢ 5.266+0.059% 7.63310.0519%
Oil (without antioxidant) 3.566+0.057%¢ 7.566+0.058%8 11.166+0.058*

W ppM BHT (g5l 5 a1l (o bigw (9, ¢ als
ol 0 03> i Hlme Bloul Sl Oyg0 4 s
il ge gt jp 50 )y gxe MBSl So oS glite g >
Aaile Cudy o ) b dme BB Silis Sy gl gy
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 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 !

3,5 (Flw 42370 (5lod )3 ()l (loj e

OloanST T Clls g £ Storage time at 25 ° C
Type and concentration of antioxidant \EBTY e 39, A+ 39y
Day 30 Day 60 Day 90
500 ppm extract+ oil 0.216 + 0.005b¢ 0.566 + 0.005%8 0.743 £0.011b
1000 ppm extract+ oil 0.170 £ 0.010¢¢ 0.426 +0.011¢® 0.620 +0.010%
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 £ 0.005°4
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%

We ppM BHT (5l 5 (a1l 90 Lgw (29, < 20l
ol 0 03> i Hlme Bloul £ 4SSl g0 4 s

bl Ggiw o 3 b gxe BB Sl Ko g8 wilite gy
Sl e ) 0 by gxe OB KL S5 cglate B >

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 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 42,370 (5lod 13 (5 )l (loj e
Storage timeat25°C

Ol 51 CE g g9

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

500 ppm extract+ oil 5.640 £ 0.010A 4.363 +0.005% 2.643 £ 0.005¢¢

1000 ppm extract+ oil 6.303 + 0.0059 5.420 £ 0.010® 3.223 +£0.005%

1500 ppm extract+ oil 7.126 +0.005¢A 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+ il 7.233 +0.005PA 5.916 + 0.0058 4,143 +0.005¢

Oil (without antioxidant) 3.403 + 0.005%

2.166 + 0.057¢8

1.106 + 0.005%

We ppM BHT (5l 5 o1l (g Lgw g, 2l

ol 0 03> i Hlme Blioul £ Sl g0 4 ls
il ge ygiw jp 53 by gxe M Sl S oS glite g
Sl ge 3y y yd by gre MBI Sl I3 cglate B >

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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