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Abstract

The antioxidant activity of methanol extract of Lophocereus schottii was determined with three different tests: 1,1-diphenyl-2-
picrylhydrazyl radical (DPPH) scavenging; trolox equivalent antioxidant capacity (TEAC); and ferric reducing antioxidant power 
(FRAP). The extract showed significant activities in all antioxidant assays, in DPPH radical scavenging assay the EC50 value 
was found to be 132.6 μg/ml while catequin had the EC50 value 111.2 μg/ml. Phenolic and flavonoid contents of the extract also 
determined and the values were 73 mg (gallic acid equivalent/1 g extract) and 5 mg (catechin equivalent/1 g extract). This finding 
indicated that crude extract of L. schottii was a starting material for the isolation of compound(s) with effective activities as 
radical’s scavengers.
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INTRODUCTION

A free radical is a compound with one or more 
unpaired electrons in its outer orbital [1]. Such unpaired 
electrons make these species very unstable and 
therefore quite reactive with other molecules due to the 
presence of unpaired electron [2] and they try to pair 
their electron(s) and generate a more stable compound. In 
living systems, free radicals are generated as part of the 
body’s normal metabolic process, but a bad lifestyle and 
environmental polluting agents, can result in increased 
radical activity and damage certain biomolecules [3]. 

Plant phenolics provide protection against the harmful 
effects of the oxidative stress, which has been related to 
the risk of coronary heart disease, cardiovascular disease, 
atherosclerosis, inflammation [4-6], certain types of 
cancer [7] nd other neurodegenerative diseases [8].

The Cactaceae is an important phytogeographic 
element of the American deserts and the second largest 
plant family restricted to the New World [9]. In Mexico, 
several species belonging to this plant family have been 
used from pre-hispanic times as food and medicinal 
plants. Lophocereus schottii is a cactus that grows mainly 
in the south of USA (popular called senita cactus) and 
north of México (commonly called músaro), this cactus 
is used as a folk medicine for the treatment of diabetes 
and cancers [10- 11]. Phytochemical investigations have 

led to the isolation of alkaloids pilocereine and lophocine, 
and terpenoids  like lupeol,  lophenol and schottenol [12- 
15]. 

A review of literature did not reveal any information 
on the antioxidant study of this cactus. Therefore the aim 
of the present study was to investigate radical scavenging 
activities of L. schottii by DPPH, TEAC and FRAP 
assays.

MATERIALS and METHODS

Cactus sample and preparation of the extract
The aerial part of Lophocereus shottii used in this 

study were collected in July 2003, in Sonora, Mexico, 
and was authenticated by Dr Marcela González Álvarez. 
A voucher specimen was deposited in the herbarium of 
the Facultad de Ciencias Biológicas de la Universidad 
Autónoma de Nuevo León. (voucher specimen number 
024185). The aerial parts of the cactus were dried at 
room temperature and 100 g was extracted with 500 ml 
of MeOH (3 x 24 h) by maceration. After filtration and 
concentration under reduced pressure, 16 g of the dark-
green extract was obtained (w/w yield 1.6%). 

Total phenolic and flavonoid content 
Total phenolic content was determined using the 

Folin-Ciocalteu reagent as described by Singleton and 

Received: November 01, 2009
Accepted: Januraary 29, 2010



70 E. Viveros Valdez et al  / IJNES, 4 (1): 69-72, 2010

Rossi [16] with some modifications. Samples (100 μl) 
were placed into test tubes, 250 μl of Folin-Ciocalteu’s 
(1N) reagent, 1250 μl of sodium carbonate (20 %) and 400 
μl of distilled water were added. The tubes were mixed 
and incubated for 2 h and the change in absorbance was 
measured at 760 nm. Gallic acid was used as a standard. 
The total phenolic content was expressed as mg of gallic 
acid eq./g of dry extract. 

The flavonoid content was determined by the 
aluminum chloride colorimetric method according to 
Chang et al [17] (+) Catechin was used as a reference 
for the calibration curve. The absorbance of the reaction 
mixture was measured at 415 nm. Results were expressed 
as mg (+) catechin eq./g extract. 

TEAC assay
The Trolox equivalent antioxidant capacity (TEAC) of 

the extract was determined by the ABTS [2,2′-azinobis(3-
ethylbenzothiazoline-6-sulfonic acid)] cation radical 
discoloration assay [18] and the values are reported as 
mM Trolox. The method is based on the consumption 
of the preformed ABTS•+ in the presence of potassium 
persulfate followed at the maximum absorption of 734 
nm. Addition of antioxidants to ABTS•+ reduces it to 
ABTS. The assay was performed on 96 well microplates, 
the absorbance of ABTS•+ was adjusted to 0.70 ± 0.02. 
The decrease of the absorption was measured after 6 
min. The results are presented as mean ± SD. Each 
measurement was performed at least in triplicate. 

FRAP assay
The ferric reducing-antioxidant power (FRAP) 

assay uses antioxidants as reductants in a redox-linked 
colorimetric method. The antioxidant activity was 
measured by the sample ability to reduce the Fe3+/

ferricyanide complex by forming ferrous products in a 
96 well microplate reader. Absorbance was measured at 
595 nm exactly 8 min after mixing the FRAP solution 
and the sample. Twenty five µl of MeOH were used as a 
blank. The FRAP values are expressed as mM of FeSO4 
per milligram of dried plant [19].

DPPH radical - scavenging activity
Serial dilutions of the test samples dissolved on 

MeOH were mixed with DPPH• (1 mM) solution in 96-
well microplates. MeOH was used as a negative control 
and (+) catechin was used as positive control. The change 
in absorbance at 517 nm was measured. Mean values 
were obtained from triplicate experiments. Inhibition 
percent was calculated using the equation: % inhibition 
= [(A0 –A1) / A0] x 100 where A0 is the absorbance of 
the control and A1 is the absorbance of the samples [20]. 
The radical scavenging activities were expressed as the 
median effective concentration (EC50). The EC50 was 
calculated from the log-dose inhibition curve obtained 
by a nonlinear regression algorithm. 

RESULTS and DISCUSSION

The results of the phytochemical analyses revealed 
that the methanolic extract of L. schottii has total 
phenol and flavonoid contents of 73± 12 mg gallic acid 
eq/g extract and 5 ± 0.56 mg catechin eq/g extract, 
respectively. In this present study the antioxidant activity 
of the methanol extract of L. schottii was investigated 
by using DPPH scavenging assay, trolox equivalent 
antioxidant capacity and reducing power of the extract 
by determining total antioxidant capacity of the extract. 
The DPPH and TEAC assays are based on the ability of 
DPPH or ABTS radicals respectively, to decolorize when 
accept an electron donated by antioxidant compounds 
[21]. The antioxidant activity reported in the Table 
1. The extract was capable of scavenging the DPPH 
radical in a concentration-dependent manner (Figure 
1). The estimated EC50 of the methanolic extract was 
similar to that of (+)-catechin (111.2 ± 12.), used as the 
positive control.  On the other hand the reducing ability 
of a compound generally depends on the presence of 
reductants [22], which have been exhibited antioxidative 
potential by breaking the free radical chain, donating 
a hydrogen atom [23]. The presence of reductants 
in L.schottii extract causes the reduction of the Fe3+/ 
ferricyanide complex to the ferrous form. Therefore, the 

Table 1.  Radical Scavenging Activities of  L. schottii

Data were expressed as the mean ± SD of  three replicates.
*equivalent/1 g extract
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Fe2+ can be monitored by measuring the formation of 
Perl’s Prussian blue at 595 nm (Table 1). Based on the 
results described above, we conclude that the methanol 
extract of aerial parts of L. shottii shows strong antioxidant 
activity, and can be used as an easily accessible source of 
natural antioxidants. The components responsible for the 
antioxidant activity of the methanol extract are probably 
the phenolic compounds, particularly the flavonoids, 
which have been isolated from Cactaceae species, and 
may contribute directly to their antioxidative action [24]. 
It has been suggested that polyphenolic compounds have 
inhibitory effects against oxidative stress. The methanol 
extract of L. schottii is a promising source of antioxidants 
compounds. The isolation of bioactive compounds in the 
extracts would help to ascertain the individual potency of 
the compounds.

Acknowledgments
This study was financially supported by UANL-PAICYT-
SA-999-04.

REFERENCES

[1] Halliwell B. 1993. The chemistry of free radicals, 
Toxicology and Industrial Health, 9: 1-21.

[2] Ballester M. 1996. Anti-oxidants, free radicals, and 
health. A chemical, organic, and physical approach,  
Medicina Clínica, 107:509-515.

[3] Halliwell B, Whiteman M. 2004. Measuring reactive 
species and oxidative damage in vivo and in cell 
culture: how should you do it and what do the 
results mean?, British Journal of Pharmacology, 
142: 231- 255.

[4] Youdim KA, McDonald J, Kalt W, Joseph JA. 2002. 
Potential role of dietary flavonoids in reducing 
microvascular endothelium vulnerability to 
oxidative and inflammatory insults, The Journal of 
Nutritional Biochemistry, 13: 282-288.

Figure 1. Dose inhibition curve of the crude extract of L. schottii.

[5] Andersen LF, Jacobs Jr DR, Carlsen  MH, Blomhoff 
R. 2006. Consumption of coffee is associated with 
reduced risk of death attributed to inflammatory 
and cardiovascular diseases in the Iowa Women’s 
Health Study, The American Journal of Clinical 
Nutrition, 83: 1039-1046.

[6] Luyten CR, van Overveld FJ, De Backer LA, 
Sadowska AM, Rodrigus IE, De Hert SG,  De 
Backer WA. 2005. Antioxidant defence during 
cardiopulmonary bypass surgery, European Journal 
of Cardio-Thoracic Surgery, 27: 611-616.

[7] Neto CC. 2007. Cranberry and blueberry: Evidence 
for protective effects against cancer and vascular 
diseases, Molecular Nutrition & Food Research, 
51: 652-664.

[8] Spiteller G. 2006. Peroxyl radicals: inductors of 
neurodegenerative and other inflammatory diseases. 
Their origin and how they transform cholesterol, 
phospholipids, plasmalogens, polyunsaturated fatty 
acids, sugars, and proteins into deleterious products, 
Free Radical Biology & Medicine, 41: 362-387.   

[9] Barthlott W, Hunt D. 2000. Seed diversity in the 
Cactaceae subfam. Cactoideae, Succulent Plant 
Research, 5: 1–173.

[10] Encarnación DR. 1992. Medicina Tradicional 
y Popular de Baja California Sur. Secretaría de 
Educación Pública y Artes Gráficas.  pp.122. 
UABCS, México.

[11] Bravo-Hollis H, Scheinvar L. 1995. El interesante 
mundo de las cactáceas. CONACYT–Fondo de 
Cultura Económica. pp.161-163. DF, México 

[12] Djerassi C, Frick N, Geller LE. 1953. Alkaloid 
Studies. I. The Isolation of Pilocereine from 
the Cactus Lophocereus schottii, Journal of the 
American Chemical Society, 75: 3632–3635.

13] O’Donovan DG, Horan H.  1968.  The biosynthesis 
of lophocerine, Journal of the Chemical Society C, 
2791 – 2795.

Data were expressed as the mean ± SD of  three replicates.



72 E. Viveros Valdez et al  / IJNES, 4 (1): 69-72, 2010

[14] Djerassi C, Krakower GW, Lemin AJ, Liu LH, Mills 
JS, Villotti R.  1958. The Neutral Constituents of 
the Cactus Lophocereus schottii. The Structure of 
Lophenol--4α-Methyl-Δ7-cholesten-3β-ol--A Link 
in Sterol Biogenesis1-3, Journal of the American 
Chemical Society, 80: 6284–6292

[15] Kircher HW. 1969. The distribution of sterols, 
alkaloids and fatty acids in senita cactus, 
Lophocereus schottii, over its range in Sonora, 
Mexico, Phytochemistry, 8:1481-1488.

[16] Singleton VL, Rossi Jr. JA. 1965. Colorimetry of total 
phenolics with phosphomolybdic-phosphotungstic 
acid reagents, American journal of enology and 
viticulture, 16: 144-158.

[17] Chang C, Yang M, Wen H, Chern J. 2002. Estimation 
of total flavonoid content in propolis by two 
complementary colorimetric methods, Journal of 
Food and Drug Analysis, 10: 178-182.

[18] Martínez-Rocha A, Puga R, Hernández-Sandoval 
L, Loarca-Piña G, Mendoza S. 2008. Antioxidant 
and antimutagenic activities of Mexican oregano 
(Lippia graveolens Kunth), Plant Foods for Human 
Nutrition, 63:1-5. 

[19] Re R, Pellegrini N, Proteggente A, Pannala A, 
Yang M, Rice-Evans C. 1999. Antioxidant activity 
applying an improved ABTS radical cation 
discoloration assay,  Free Radical Biology & 
Medicine, 26: 1231-1237.

[20] Griffin SP,  Bhagooli R. 2004. Measuring antioxidant 
potential in corals using the FRAP assay, Journal of 
Experimental Marine Biology and Ecology, 302: 
201- 211.

[21] Prior RL, Wu X, Schaich K. 2005. Standardized 
methods for the determination of antioxidant capacity 
and phenolics in foods and dietarysupplements, 
Journal of Agricultural and Food Chemistry, 53: 
4290- 4302.

[22] Duh PD, Tu YY, Yen GC. 1999. Antioxidant activity 
of water extract of Harng Jyur (Chrysanthemum 
moifolium Ramat), Lebensmittel-Wissenchaft und 
Technologie, 32: 269-277.[

23] Gordon MH. 1990. The mechanism of the antioxidant 
action in vitro. In: Food antioxidants. Hudson BJF. 
pp 1–18. Elsevier, London. 

[24] Qiu Y, Chen Y, Pei Y, Matsuda H, Yoshikawa M. 
2002. Constituents with radical scavenging effect 
from Opuntia dillenii: structures of new alpha-
pyrones and flavonol glycoside, Chemical & 
Pharmaceutical Bulletin, 50: 1507-1510.


