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Introduction: Aloe vera (L.) Burm. f. (Asphodelaceae) is a
tropical, drought-resistant, and perennial succulent native to Africa
that later spread to other parts of the world. Aloe vera gel and
extract have many biological and physiological properties. Aloe has
shown antitumor, antimicrobial, antiviral, anti-inflammatory,
antioxidant, hypocholesterolemic, hypoglycemic, antiulcerogenic,
immunomodulatory, analgesic, dermal protection, wound healing,
burn healing, and frostbite healing activities. Aloe is widely used as
an active ingredient in laxative and antiobesity preparations and as a
moisturizer, emollient, or wound-healing agent in pharmaceuticals,
sunscreen, and other cosmetic formulations. Due to the climatic
conditions of Iran, in most regions, plant species such as Sabrzard
with important therapeutic properties, it is necessary to conduct
plant studies and understand their mechanism of action. Therefore,
the aim of this research was to determine the amounts of total
phenol, total flavonoid and total tannin in the hydroalcoholic gel
extract of Aloe vera medicinal plant and the antioxidant activity of
Aloe vera gel extract was measured by three methods.
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Materials and Methods: In this study, in order to determine the amounts of total tannin, total
phenol, total flavonoid and antioxidant of Aloe vera L. hydroalcoholic extract, an experiment
was conducted in a completely randomized design with three replications in 2019. This
research was conducted in a greenhouse located in Dehshak village of Mashhad, Razavi
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Khorasan province. The leaves of Sabr Zard medicinal plant were collected from the
greenhouse. The leaves had a green, fleshy appearance, with jagged edges. In order to improve
the sanitary conditions in the laboratory and the disinfection process, first the leaves were
washed with 25% chlorine solution, and after drying the leaves, the gel extraction stage began.
The outer skin of the leaf was cut and separated by a sterile blade, and the middle gel attached
to the lower layer of the leaf was identified. Then, the pulp along with the colorless mucilage
gel contained in it, was separated from the lower shell that was attached to it by a sterile razor
and also a sterile spoon. It was homogenized by a centrifuge (3500 rpm) and to prevent
oxidation and spoilage, after weighing with a scale, it was poured into sterilized and

autoclaved dark glasses. Inside the refrigerator, the temperature was kept at 4C until the tests
were performed. Methanolic extract was prepared from yellow aloe leaf gel. The amount of
phenol and flavonoids was measured by spectrometry and the antioxidant activity of the gel
extract was measured using DPHH free radical. Based on the results of determining the
amount of secondary metabolites and antioxidant activity, the amount of total phenol in the
hydroalcoholic extract of yellow aloe vera gel was 90.04 w/g gallic acid per mg/ml dry weight
of the gel, the total flavonoid content was 66.25 pV/g Quercetin per mg dry weight of the gel
and total tannin content were 87.43 pg/catechin g / mg dry weight of the gel. Hydroalcoholic
gel extract of yellow Aloe vera gel with IC50 index of 31.31 pg/ml has high antioxidant
activity. JMP 8 (SAS Campus Drive, Cary, NC 27513) and Sigma Plot 12.0 software were
used for statistical analysis. Mean comparison was done with LSD test at 5% probability level.

Results and Discussion: The results of antioxidant activity in FRAP and BCB methods also
confirmed the high potential of this plant in inhibiting oxidants. The correlation between the
measured levels of antioxidant activity of extracts with other measured factors showed that the
measurement of antioxidant activity in the three methods of DPPH, FRAP and BCB with the
content of total phenol, total flavonoids and total tannins had a significant positive correlation.
Results of this study showed that yellow Aloe vera gel has high antioxidant activity and is also
directly related to the amount of phenolic and flavonoid compounds. As a result, by
identifying and using more bioactive compounds of yellow patience gel, it is possible to avoid
wasting large amounts of natural antioxidants of this important medicinal plant. Most
polyphenols are very important among antioxidant phytochemical compounds due to their
reductive property and free radical trapping action. A large number of natural antioxidant
compounds in yellow patience, such as ascorbic acid, carotenoids, flavonoids, glutathione
peroxidase, phenolics, superoxide dismutase, tannin, and vitamins C and E. Mechanically as a
reduction of oxidative stress, cell destruction and Physiological reduction and biochemical
changes also work. Because tannins have benzene rings in their molecule, they have some
kind of hydrophobic properties, so it seems that the most suitable solvents for extracting
tannins are those that have hydrophilic properties. Meanwhile, in order to extract maximum
compounds containing tannin, methanol and acetone have the highest efficiency compared to
aqueous solvents.

Conclusion: The type, amount and percentage of polyphenols is a sign of the desired quality
of plants. These compounds have the role of defense against plant pathogens, influencing the
metabolism of carbohydrates and also have a possible role in photosynthesis. The medicinal
effects of yellow patience plant gel are mainly related to the amount of their phenolic
compounds.
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Table 1- Absorbances related to different concentrations of gallic acid at a wavelength of 725 nm

Tube number 1 2 3 4 5 6
Gallic acid solution concentration (pug/mg) 5 10 20 40 80 100
Absorption at 725 nm 0.10 0.14 0.25 0.43 0.72 0.90
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Table 2- Absorbances related to different concentrations of quercetin at 430 nm wavelength

Tube number 1 2 3 4 5 6

Quercetin solution concentration (pig/ml) 10 20 30 50 60 80
Absorption at 430 nm 0.22 0.70 0.41 0.60 0.33 0.85
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Table 4- Amounts of total phenol, total flavonoids and total tannins of the hydroalcoholic extract of yellow
patience gel

Total phenol Total flavonoid Total tannin
Sample (nEquivalents gr of gallic (nEquivalents gr of (nEquivalents gr of
acid per mg of DW) quercetin per mg of DW)  catechin per mg of DW)
Hydroalcoholic extract of 90.04 66.25 §743

yellow patience gel

plp VItC s DPPH by, ;3 ICsp (a3 ls ol goli bl 13 yJuibiw]  olimnS | 5T Collad cpnns

Callad o) cnl 5l pdle 32 p)5 9500 AMNB) L8l (oo BHT 3l 1 eyl o 039 jid e 2 p)59,50e V/-¥
SYL VitC s libiwl j> olans] 5] clled 55 FRAP b9y 50 g 5 i BHT 5)lxbul 4 cons VItC a5
U9y 5 VitC 5 )sibiusl e 5T cullad ol Cassay (5,552 g0 o VYV +) BHT 1 (5,5 1 ;Yoo ko VE/Y+)
d9 (oo p)59,5we VOIFY) BHT I (il oy £35S0 VAY+) S 35 (BCB) sl Sllgid (59,

(6 Jg2)
Vit C s BHT (slas jldibil glamST 5T Cudlad —0 J gt
Table 5- Antioxidant activity of BHT and Vit C standards
Sample (BCB) (FRAP) ICs, (DPPH)
BHT 15.62 12.10 8.15
Vit C 19.40 14.30 7.04

Jsbas b S g 63 BHT il hn 085, BCB (¢ 8 5 ¥ e (o : FRAP ) s ¢ 875 S tCsg
IC50: pg per ml, FRAP: mM per gr, BCB: pg per ml, BHT: diphenylpicrylhydrazyl

(diden 3 p)55)5we) DPPH (g, 53 1) dige5 (5513} duoy> DPPH (539 4 (SlumnsS T 51 Cadlnd punni
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Table 6- Examining the inhibition percentage of the samples in the DPPH method (pg per ml)

Sample 2.5 5 10 20
extract 0.10£13.5 20.12%+1.2 35.10+1.4 50.80£1.1
Sample 40 60 80 100
extract 68.5£1.04 82.50£1.20 90.01£2.03 98.12+£2.03

Aol | ol zuls .ol oads odly Lis Y S 0 DPPH g, 50 diged (5)b3k oyd ks a5, e
D905 65k doyd dn ya el okl ¥V Jgan 53 (o)05b Aoy b ygmw S, gxie wlul p DPPH 3, ,3 ICs

Doyl p pxS9)See VYN 1l 355 o J5 (S5 0

1 -
’é\ 0.8 - y =0.0113x + 0.0404
£ RZ=0.997
5
=] 0.6 -
g* —p— Seriesl
wn
‘:E 0.4 - Linear {Seriesl)
0.2
[} T 1
0 50 100
ICs cpoens sovn =\ K3
Fig. 1- IC50 determination curve
DPPH 55, 15 ICs) awlows 31 fool> cu -V Jyi>
Table 7- The results of ICs, calculation in the DPPH method
Sample IC50 (DPPH)
Hydroalcoholic extract of yellow patience gel 31.31
Az ¢85, 1Cs

o J5 gy ojlas (i35 aops A Josa slaaisl, olul p FRAP by 4y Slapas] ool cllad
255 3 Yse e AD NNY & ANNY | &g (s)bjb dopd wwlale ()8l b S (gyebdas g clale & dtuwly o)
L8l i3l

4 dtaly Wged (503 20> (LB dgy 9 Billae pa dgy cpl 3 BCB (ydgy 4 SlanwSl 3l cllsd s
YL 9 ONVY clale (pimly > dsed (s)jk oy o5 (gygbar bl Rl cdale (Ll L g o chal
(A Js) 392 pdidlee g )59 )50 ANY clale
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Table 8- Examining the inhibition percentage of the samples in the FRAP method

Sample 2.5 5 10 20 40 60 80

Hydroalcoholic

extract of yellow 9.2+0.2 141204  23.1%0.1 40.1£0.3 58.2%0.3 773202  95.1%0.1
patience gel

FRAP: mM/gr
BCB i, 53 b ged 5,155k )3 (o) -8 Jgr
Table 9- Examining the inhibition percentage of samples in the BCB method
Sample 2.5 5 10 20 40 60 80
Hydroalcoholic

extract of yellow 5.3%0.2 10.2+0.1 16.1%0.1 41.5%0.3 56.3%0.1 68.2+0.1 89.1%0.3
patience gel

BCB: mM/ml

034l (§ 025 01351 Sl Jiolyly (yar SFamred () 22
4 s o OLES 0 (5 xS0 (gla, S Kuo by baojlas gl (ST Colad homis olin (g (Kot (g
et S 56 5 IS A5 55N (IS b (gl gime 4 BCB s FRAP DPPH i) aw 3 lbeST T Cdled iomin
ARP=0.985) 315 4o 53 0 o )3 (5,13 fme usto
355 o 5 SN g 0 05las 53 odd (g S5l ilises (sla )l o (Koo —V+ga

Table 10- Correlation between different parameters measured in the hydroalcoholic extract of yellow patience gel

Total phenol Total flavonoid Total tannin DPPH  FRAP BCB
BCB 0.032* 0.010* 0.022* 0.136™  0.204™ 1
FRAP 0.041* 0.031* 0.040* 0.112™ 1
DPPH 0.011* 0.042* 0.013* 1
Total tannin 0.030%* 0.025* 1
Total flavonoid 0.015% 1
Total phenol 1

BIEREEVIN WY CL..»)A s gme 5l gae o LS 5 A{Q%}ns
" and * are respectively non-significant and significant at the 5% significance level

- -
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ol 423> 58 S ) dw yb slizee b (g)b e Cute  Siwod DPPH i) jl oolatwl b 35 joo J5 (JSJlg,0un
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