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ABSTRACT

On the Chilean mistletoe “Quintral”, there has been limited literature, despite the fact the numerous uses and ubiquity amongst the Mapuche natives in Chile and
Argentina. Therefore, our research group has carried out an exhaustive extraction with solvents of increasing polarity to Quintral flowers and leaves hosted in three
different host species. With the extracts of different polarities, a phytochemical screening was performed, finding the presence of glycosides, sterols, terpenoids and
quinones which are documented to convey different applications in cardiovascular or gastric afflictions. Likewise, the content of total phenols, total flavonoids and
the reducing power of all the extracts were determined, displaying significant differences for the three varieties. Leaf and flower of the “Huay(n Quintral” in methanol
extracts gave the highest values of reducing power, while leaf and flower methanol extracts of “Maqui Quintral” showed the highest values for total phenols. Also
observed are the lower polarity extracts from Quintral, contributing to the reducing capability by means of non-phenolic compounds.
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1. INTRODUCTION

Well-known is the primitive use of natural products, mostly as medicinal herbs
by the ancient European or Asian civilizations[1], in addition to archaeological
findings showing the use of medicinal plants in South America since
approximately 14,500 years ago[2]. In Chile, the Mapuche people have stood out
for their vast knowledge and use of plants, initially reported by the Spanish
conquerors[3]. The ancestral knowledge of nature that the Mapuche people
possess focuses on two spiritual authorities: Lawentucheve and Machi [4], and
they are who have established in time the uses given to a certain plant, according
to different conditions or diseases. At least 15 general uses have been described
for more than 150 species of Mapuche plants[5], amongst where Quintral
(Tristerix corymbosus (Linnaeus) Kuijt) stands out belonging to a hemiparasitic
mistletoe that grows in association to the native forest as well as in some
introduced species, and is used to treat stomach ulcers, high cholesterol and
nervous disorders [6]. The genus consists of 11 species described, two of which
are preferably found in Chile [7]. Tristerix aphyllus grows on cacti and is
normally distributed between 30-34° S of Latitude, while T. corymbosus does so
between 30-40° S. The latter also grows on a large variety of hosts, among the
most common are Poplar, Maqui and Olivo. In Chile it is considered an
agronomic pest in olive crops and is often eradicated through the pruning of the
infected branch, generating economic losses to the industry [8].

In recent decades, the use of natural products in drugs has been rekindled in
order to aid against a wide variety of diseases[9]-[14], mainly associated with
the deregulation of reactive oxygen species at a cellular level. This imbalance
has been shown to favor both the development, growth and migration of cancer
tumor cells[15]. Likewise, vascular inflammation, hypertension and
atherosclerosis are directly related to endothelial dysfunction caused by oxidative
stress [16], [17]. Other common diseases linked to reactive oxygen species are
asthma [18] and diabetes [19], that together with the previous ones, show a high
incidence in the causes of death in Chile [20].

There are currently very few studies that describe the phytochemicals present
in Quintral, highlighting a research on the phenolic compounds of Poplar
Quintral [21] and its antibacterial activity [22]. Considering the traditional use of
this plant and the ethnopharmacological approach, our interest focuses mainly on
obtaining extracts of different polarities, as well as a phytochemical analysis and
the reducing power of Quintral leaves and flowers (T. corymbosus) which
parasitizes three different hosts: Poplar (Populus nigra), Maqui (Aristotelia
chilensis) and Huayun (Rhaphitamnus spinosus).

The present research seeks to contribute to the knowledge of the previously
mentioned plant establishing the presence of compounds that account for their
traditional uses, to guide their future isolation and seek potential medicinal or
food applications for the complementary use by Chilean population.
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2. MATERIALS AND METHODS

2.1. Plant material

The plant and its flowers were collected in Ranquilco. Bio-Bio Region
(37°37'00"S/73°39'00"0.), and Puente Alto, Metropolitan Region (33°36°36”
S/70°31°25” W). Vouchers of each variety were deposited in the Herbarium
CONC of the University of Concepcién with the numbers 185661, 185662 y
185663. The plant material was separated into leaves and flowers. These were
dried in a stove with an air current at 40°C for 72 hours. Once dry, the samples
were crushed with mortar and pestle, stored under vacuum at -20°C until
extraction. The authors keep samples for possible consultations.

The extraction was carried out separately on 20 g of leaves and 20 g of dried
flowers, using 200 mL of solvents in an increasing polarity: hexane,
dichloromethane, ethyl acetate and methanol sequentially, in a Soxhlet apparatus
for 8 hours. Four extracts were obtained this way per leaf sample and 4 extracts
per flower sample, giving 24 extracts in total. The obtained extracts were vacuum
filtered, dried in a rotary evaporator under reduced pressure and kept under a
nitrogen atmosphere at -20°C until further analysis.

2.2. Reagents

The Folin-Ciocalteu (F-C), Butylhydroxytoluene (BHT) and (L)-Ascorbic
Acid reagents were purchased from Merck. S.A; Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid), Quercetin and Gallic Acid, were
purchased from Sigma-Aldrich Co; The spectrophotometric measurements were
made in a UV-Vis spectrophotometer, Rayleigh UV-1800, China.

2.3. Phytochemical Screening

The crude extracts of leaves and flowers of the three varieties of Quintral were
analyzed qualitatively to determine the presence of cardiac glycosides,
sterols/triterpenoids, saponins, alkaloids, tannins, steroids, quinones and
flavonoids using methods well described in the literature [23]-[30]:

2.3.1. Test for cardiac glycosides: 2 mL of glacial acetic acid containing 1 drop
of iron (I11) chloride 5% w/v and 1 mL of concentrated sulfuric acid were added
to 2 mL of the extract in ethanol. A brown ring at the interface indicates the
presence of cardiac glycosides [31].

2.3.2. Test for sterol-triterpenoids: to 2 mL of the extract dissolved in isopropy!|
alcohol, 1 mL of acetic anhydride and 3 drops of concentrated sulfuric acid were
added. After 5 minutes a ring is formed between the two phases, blue for sterols
and pink-violet for triterpenes [25].
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2.3.3. Test for saponins: to 10 mL of water, 10 drops of the extract dissolved
in isopropyl alcohol were added and the mixture was stirred vigorously until the
formation of a foam. This mixture is allowed to stand for 10 minutes and the
height of the foam column is measured [25].

2.3.4. Test for alkaloids: about 10 mg of the extract are dissolved in 2 mL of
5% hydrochloric acid. The mixture was filtered and divided into three portions.
To each one, drops of the reagents of Mayer, Wagner and Dragendorff were
added. The formation of yellow-white, red-brown and red-orange precipitates,
respectively, indicate the presence of alkaloids [25].

2.3.5. Test for tannins: 1 mL of the extract dissolved in ethanol was mixed with
2 mL of distilled water and 5 drops of Iron (llI) chloride 10% w/v. The
appearance of blue or green indicates the presence of phenols [25].

2.3.6. Test for steroids: 10 drops of the extract dissolved in isopropy! alcohol
were carefully added 2 mL of chloroform and 1 mL of concentrated sulfuric acid.
The presence of a brown ring at the interface is indicative of sterols [25].

2.3.7. Test for quinones: 1 drop of concentrated sulfuric acid was added to 1
mL of isopropy! alcohol extract. The appearance of red indicates the presence of
quinones [25].

2.3.8. Test for flavonoids: to 1 mL of the extract dissolved in isopropyl alcohol,
3 drops of 10% w/w sodium hydroxide were added. The formation of colors
indicates the presence of various types of flavonoids: yellow-red for xanthones /
flavones, coffee-orange for flavonols, purple-red for chalcones and blue for
anthocyanins [25].

2.4. Content of Total Phenols

The content of total phenols was determined by using the Folin-Ciocalteu
reagent, [32] with a few modifications. In summary, (500 - x) uL of reactive
grade water was added in a test tube, together with x uL of the respective solution
of extracts or standards or blank, followed by 2.5 mL of Folin-Ciocalteu reagent
diluted 1:10 and finally 2 mL of sodium carbonate 7.5% wi/v. The mixture was
allowed to stand protected from light, at room temperature for 60 minutes. After
the resting time, the absorbance at 760 nm was recorded in glass cuvettes. Gallic
acid was used as standard and the results are presented as mg gallic acid
equivalent for each 1 g of dry sample. All trials were carried out in triplicate.

2.5. Content of Total Flavonoids

The content of total flavonoids was determined by the formation of the yellow
complex between aluminum and the carbonyl groups at C-4 and hydroxyl at C-
3 and C-4 of the flavonoids [33] with some modifications. Briefly, in a test tube
(x) puL of methanol solution of extracts or standards or blanks was added,
followed by 500 uL of 2% m/v aluminum chloride in methanol and finally (500
- x) uL of reagent grade methanol. The mixture was allowed to stand in natural
light and room temperature for 60 minutes. After the resting time, the absorbance
at 420 nm was recorded in quartz cuvettes. Quercetin was used as standard and
the results are presented as mg equivalent of quercetin for every 1 g of dry
sample. All trials were carried out in triplicate.

2.6. Iron (111) Reducing Power

The reducing power of the extracts was evaluated by their ability to reduce iron
(11) to iron (1) and thus form a colored complex known as “Prussian blue". A
modified method was used to facilitate the measurement of lipophilic reducing
compounds, with minor modifications [34]. Ethanolic solutions of the extracts
were used in final concentrations of 70-80 pg / mL. The following reagents were
successively added to test tubes: x mL of standard or extract, (1 - x) mL of 96%
ethanol, 5 mL of water reactive grade, 1.5 mL of 1 M HCI, 1.5 mL of potassium
ferricyanide solution 1% m/v, 0.5 mL of sodium dodecyl sulfate 1% and finally
0.5 mL of iron (II1) chloride. The mixture was incubated in a water bath at 50°C
for 20 minutes protected from light, allowed to cool to room temperature and the
absorbance was recorded at 750 nm in 1 cm glass cuvettes. Three separate
standards were used: Ascorbic acid (AA), Butylated hydroxytoluene (BHT) and
Trolox. The results are presented as mg equivalent of AA/BHT/Trolox for every
1 g of dry sample. All trials were carried out in triplicate.
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2.7. Statistic analysis

All determinations were made in triplicate and the results are presented as
mean + standard deviation. One-way ANOVA and Tukey test were performed
considering significant differences for values of p <0.05. All analyzes were
performed using Microsoft Excel 2017 software (Microsoft Office 2017) and
GraphPad Prism 6 (GraphPad Software Inc).

3. RESULTS AND DISCUSSION
3.1. Yield

In order to obtain extracts of different hydro/lipophilic affinities, a
conventional liquid solid extraction technique was used, with a Soxhlet apparatus
and solvents of increasing polarity, such as hexane, dichloromethane, ethyl
acetate and methanol[35] consecutively. The yields of the extraction are
displayed in Table 1.

Table 1. Extraction yields for the leaves and flowers of the three varieties of
mistletoe studied.

Variety of Quintral Solvent ID Extract!| % dry mass yield
Hexane HHQM 2,46 + 0,132
Dichloromethane | HDQM 0,68 +0,05"
Maqui Quintral Leaves
Ethyl Acetate HEQM 1,30 £ 0,08°
Methanol HMQM 24,31 +1,02¢
Hexane FHQM 10,68 + 0,91
Dichloromethane FDQM 0,77+0,07°¢
Maqui Quintral Flowers
Ethyl Acetate FEQM 4,07 £0,33f
Methanol FMQM 34,78 + 3,159
Hexane HHQH 2,69 +0,132
Dichloromethane | HDQH 0,72 +0,06°
Huayun Quintral Leaves
Ethyl Acetate HEQH 0,93 +0,08¢
Methanol HMQH 21,86 + 0,65
Hexane FHQH 5,40+0,38
Dichloromethane FDQH 0,55+0,05¢
HuayUn Quintral Flowers
Ethyl Acetate FEQH 4,98 +0,19f
Methanol FMQH 37,23+1,109"
Hexane HHQA 1,69 £ 0,09
Dichloromethane | HDQA 0,76 +0,04°
Poplar Quintral Leaves
Ethyl Acetate HEQA 3,05+0,09
Methanol HMQA 15,62 +1,31
Hexane FHQA 2,47 + 0,06
Dichloromethane FDQA 0,79+0,07¢
Poplar Quintral Flowers
Ethyl Acetate FEQA 1,47 +0,13
Methanol FMQA 48,35+ 4,28"

1, The identification of the extracts corresponds to the following order: The
first letter represents the part of the plant, H for leaves and F for flowers. The
second letter corresponds to the solvent used, H for hexane, D for
dichloromethane, E for ethyl acetate and M for methanol. The last two letters
represent the variety of Quintral, QM for Maqui Quintral, QH for Huayln
Quintral and QA for Poplar Quintral.

abedefoh Equal letters indicate that no significant differences are observed.
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The results in Table 1 suggest that for the three varieties studied, both in leaves
and flowers, the methanol solvent produces a yield at least three times higher
than the other solvents, accounting for a high prevalence of polar compounds in
Quintral. Moreover, a pattern is observed in which the flowers show higher yields
than the leaves and the solvent dichloromethane presents the lowest yield values.
Likewise, the yields for hexane solvent could be accounted for the lipophilic
compounds that may be responsible for the capacity to reduce cholesterol levels
attributed by the traditional Mapuche customs[6]. Flower Maqui Quintral
contains about 10% dry mass of lipophilic components, including cardiac
glycosides and sterols. These results, together with its wide distribution, allow

Quintral to be viewed as a high availability source for obtaining compounds with
biological activity.

3.2. Phytochemical screening

For a plant such as Quintral, with only very few phytochemical studies,
establishing the presence of compounds with biological activity in order to guide
separation methods and correlate the observed antioxidant activity has become
interesting. The results obtained for the qualitative phytochemical study are
shown in Table 2.

Table 2. Results of qualitative phytochemical analysis of Quintral leaf and flower extracts (T. corymbosus) hosted in Maqui (A. chilensis), Huaydn (R. spinosus)

and Poplar (P. nigra).

ID Extract Cardiac glycosides Tannins Flavonoids Steroids Quinones | Saponins | Steroids/Triterpenes
HHQM - + Flavone/Xanthone + - - -
HDQM - + Flavonol - - - Sterols
HEQM - + Flavonol + + + Sterols
HMQM - + Flavonol + + - .
FHQM + + Flavone/Xanthone + + + Triterpenes
FDQM + + Flavone/Xanthone + + - -
FEQM - + Flavone/Xanthone + - - -
FMQM - + Flavone/Xanthone + + - -
HHQH + + Flavone/Xanthone + - - Sterols
HDQH + + Flavonol + + + Sterols
HEQH + + Flavonol + - + Sterols
HMQH - + Flavonol + + - }
FHQH + - Flavone/Xanthone + + + Triterpenes
FDQH - + Flavone/Xanthone - - + -
FEQH - + Flavonol - + - Triterpenes
FMQH - + Flavonol + + + -
HHQA - + - + - - Sterols
HDQA - + Flavonol + - + Sterols
HEQA - + Flavonol + + - -
HMQA - + Flavonol + + + Sterols
FHQA - + - + + - -
FDQA - + - + + - Sterols
FEQA - - Flavonol + + - Sterols
FMQA - - Flavonol + + - -

All the analyzed extracts reveal the presence of flavonoids, which in this
analysis are restricted to flavones, xanthones and flavonols. The presence of
steroids, quinones and tannins in leaves and flowers of all studied varieties
becomes something outstanding. Despite being present in fewer extracts, cardiac
glycosides are interesting metabolites with properties well described in the
literature [36]-[41], showing Huaydn Quintral leaf extract has a strong response
to the presence of these compounds, mainly in the less polar extracts, this being
consistent with their chemical structures. The hexane extracts of Maqui and
Huayun Quintral flower also show the presence of these compounds. Finally, the
presence of saponins was evaluated, being present mostly in Huayln Quintral
extracts.

Studies in other species of the genus show the presence of apolar compounds
with hypocholesterolemic activity, or as gastric protection [42], [43], which
positively correlates with our results, being the hexane extract mainly the source
of these compounds. In this way an agreement is observed between the results
and the traditional use of T. corymbosus.
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3.3. Content of Phenols and Total Flavonoids

The properties of phenolic compounds and flavonoids, as well as their possible
applications have been extensively described [44]-[46]. In this study the
colorimetric method with the Folin-Ciocalteu reagent was used to quantify the
total phenolic compounds of the 24 obtained extracts, showing a great variability
in the results, ranging from 0.02 to 150 mg EAG / g dry sample. The results of
all the extracts are shown in Table 3. In the three Quintral varieties studied, it
was found that the content of total phenols tend to increase with the polarity of
the solvents used in the extraction, being always higher in the methanol extracts.
Within this last group of extracts, those corresponding to the flowers were about
twice as large as the leaves in the Maqui and HuayGn Quintral, while in the
extract from Poplar Quintral this difference becomes almost 20-fold. The Maqui
Quintral flower and leaf stand out as having the highest total phenols, with 150.09
and 89.18 mg EAG / g dry sample, respectively. These values are similar to those
obtained for ethanolic extracts of Murtilla [47], a Chilean berry with a high
content of antioxidants, and even higher than those reported for leaves and fruits



of the same Maqui [48]. The extracts of ethyl acetate for Maqui and Huaydn
Quintral flowers show a content of total phenols more than three times greater
than their analogue Poplar Quintral. Our results show that Quintral flower
extracts have higher total phenols than leaf extracts, unlike the only published
results for this species [21], which could be attributed to the different extraction
methods used. There are reported data for Viscum album, a European mistletoe
used in oncological drugs, showing lower values of total phenols than those
obtained for the Chilean mistletoe varieties here-described. [49].

Table 3. Content of phenols and total flavonoids of the different Quintral leaf
and flower extracts.
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The content of flavonoids in leaves and flowers of the three varieties of
Quintral is statistically different in all the solvents used. As in the case of phenols,
there are also pairs of extracts that do not show significant differences, as they
are HHQM-HHQH, FMQM-FMQA.

Considering the same species is analyzed residing in 3 different hosts, the
variances observed in the content of phenols and total flavonoids, could be
explained by a transference relationship of parasite-host solutes [51], showing a
clear influence of the host in its content of phytochemicals, as has been
established in studies of other hemiparasitic mistletoes of the same order [49].

3.4. Iron (I11) Reducing Power

Total Phenols (mg Total Flavonoids . o . .
ID Extract EAG/g m.s) (mg EQ/g m.s) The interest in finding compounds capable of regulating the physiological
levels of reactive oxygen and nitrogen species has increased in recent decades,
a
HHOM 0,27 +0,02 2,32+0.20 in order to combat oxidative stress associated with high-risk diseases and
HDQM 0,40 + 0,02 2,22 +0,19 incidence in the population. Therefore, several methods have been developed for
the analysis of the antioxidant activity of compounds of natural origin [52]-[57].
HEQM 413+0.22 2974022 Amongst the methods based on electron transfer, we found those based on the
HMQM 89,18 + 3,27 10,31 + 0,74 reduction of the iron (lI1) ion by the compounds capable of donating a single
electron. The reducing power of a substance then lies with its ability to reduce an
FHQM 1,04+0,01 0,43 £0,02 oxidant, thus generating less reactives species as a byproduct. In this way, it is
FDQM 034+ 0,03 027 +0,02 possible to assomate_the redu_cmg power WIFh the antioxidant potential of natural
products. Under this premise, the reducing power of the 24 extracts was
FEQM 16,71 £ 0,40° 0,85+0,03 determined using a modified method that allows the analysis of reducing
EMOM 1 27 + 0455 compounds with less polarity [34], in order to include the extracts of Hexane and
Q 50,09 +273 6,59+045 Dichloromethane, as well as less polar standard antioxidants such as BHT and
HHQH 0,53 +0,04 2,22 0,15 Trolox. The results are shown in Table 4.
HDQH 0,36 £0,01 3,18 £0,06 Table 4. Yield Results, Reducing Power, Total Phenolic Content and Total
Flavonoid Content of Quintal leaf and flower extracts (T. corymbosus) hosted in
HEQH 285£004 1,68+0,05 Poplar, Maqui and Huayun expressed as standard equivalent mg per gram of dry
HMQH 73,40+ 4,15 4,79 0,29 plant.
FHQH 0,45+0,04 0,37+0,01 Reducing Power | Reducing Power Reducing Power
ID Extract
FDOH 017 +0,02° 0.20 0,01 (mg EAA/g m.s) | (mg EBHT/gm.s) | (mg ETrolox/g m.s)
HHQM 5,98 + 0,102 5,89+0,14 3,84 £0,19?
FEQH 17,78 +0,72° 0,99 0,03
HDQM 1,82+0,08 191+0,11 1,38+0,15
FMQH 12712 £ 6,15° 9.30 £ 0,54 HEQM 6,80+ 0,15 8,40 + 0,09 8,96 + 0,20
HHQA 0,18 £0,01 0,79+0,04 HMQM 142,62 +7,23 180,88 + 12,19 199,31 + 13,70
HDQA 0,17 £ 0,01 1,23+0,03 FHQM 2,91+0,16 3,18+0,23 2,78 £ 0,30
HEQA 153+005 6.47 + 0.29 FDQM 0,39+0,01 0,48 £ 0,02 0,51+0,02
FEQM 23,19 +0,87 28,60 +1,23 31,59 +1,65
HMQA 4,88 £0,44 22,60 +0,57 Q
FMQM 213,31 +12,53° 268,87 +17,76 307,16 + 23,73
FHQA 0,02 0,001 012001 HHQH 5,76 £ 0,122 5,29+0,18 2,59+0,24
FDQA 0,22 + 0,005 0,02 +0,002 HDQH 2,59+0,08 2,92+0,11 2,72+0,15
FEQA 5,27 £0,18 0,16 £0,01 HEQH 5,90 + 0,32 7,38 + 0,46 8,35+ 0,62
FMQA 118,22 + 5,32¢ 6,69 +0,27° HMQH 163,58 + 1,42 209,51 £ 2,02 245,16 £2,70
&b The same letters in a column indicate that there are no significant FHQH 1,44 +0,04 1,47+0,05 1,07 £0,07
differences. FDQH 0,28 £ 0,01 0,35+0,01 0,37 £0,02
The content of total flavonoids was determined by the formation of a colored FEQH 29,90 +1,52 38,62+2,16 45,75+2,89
complex with an aluminum salt. The results are shown in Table 3. Unlike the FMQH 256,57 £10,84 324,99 + 15,37 374,07 £ 20,54
content of p_henols, a relationship with the pol_arity of the solvents is not obsgrved HHQA 312+012 353+017 3.34 +022°
for flavonoids, although a common pattern is seen. The leaf extracts are in all
cases of greater quantity of flavonoids than the flower extracts, being the HDQA 0,56 £ 0,02 0,59£0,03 047+£0,05
methanol leaf extract for Poplar Quintral the one with the highest flavonoid HEQA 4,68+0,21 5,04 £ 0,30 4,24 +0,40
conter)t, wnh 22,60 mg EAG/ g'dry sample. qu flowers, the methanol extract of HMQA 20,60 + 0,68 21,50 +0.96 16,73+1.28
Huay(n Quintral presents the highest value with 9.30 mg EAG / g dry sample.
Leaf analysis of other members of the Loranthaceae family [44] show similar FHQA 017+0,01 0,26 + 0,01 0,23+0,02
values in the content of flavonoids to those of Quintral, as well as the data FDQA 0,07 + 0,004 0,10 + 0,01 0,10+0,01
reported for the same mistletoe [21], and other Mapuche medicinal plants [50]. FEQA 1,45+ 0,05 4624022 3.77+030
The statistical examination shows significant differences concerning the FMQA 193,35 +7,98" 223,26 +11,31 219,24 + 15,11

content of total phenols in all the extracts. However, in some solvents there are
pairs of extracts that are equivalent, highlighting FDQH-FDQA, FAQM-FAQH,
FMQH-FMQA.

&b The same letters in a column indicate that there are no significant

differences.

4648



J. Chil. Chem. Soc., 64, N°4 (2019)

The leaf and flower of Huay(n Quintral show the highest values of reducing
power in the three standards used, highlighting the methanol extract of the flower
with 374.07 mg ET / g dry sample. In the three varieties studied, both in leaves
and flowers, the methanol extracts show the highest values of reducing power.
However, the ethyl acetate extracts for flower of Maqui and Huayun Quintral
also show high values compared with the other used solvents, indicating that the
components of greater polarity would be largely responsible for the greater
reducing power. The dichloromethane extracts show in all cases the lowest
values of reducing power, correlating well with the yields and the content of the
obtained phenols and flavonoids. Interestingly, the flower extracts for the three
varieties show a linear relationship between the reducing power and the content
of phenols and flavonoids, so it can be established than the greater amount of
phenols and flavonoids, greater the reducing power. This relation is greater in
Huayun Quintral for the Phenols and in Maqui Quintral for the Flavonoids.

However, having lower values in reducing power, the extracts of leaves in
hexane for the three varieties show values similar to those of ethyl acetate, which
do not directly correlate with the content of phenols and flavonoids, which could
be attributed to the presence of non-phenolic components with reducing capacity,
such as cardiac glycosides, steroids and terpenoids found in phytochemical
screening.

An investigation with the mistletoe Phthirusa pyrifolia [58] shows that the
reducing power increases with the polarity of the extraction solvent, same trend
as that observed in our investigation.

Finally, the results obtained in function of the three standards show that those
of lower polarity gave the highest values of reducing power, indicating the
presence of polar compounds with high reducing power both in Quintral leaves
and flowers. This allows to establish that Quintral hemiparasitic plant is a rich
source of reducing compounds and therefore antioxidants, accounting for its
traditional use.

CONCLUSIONS

The leaves and flowers of three varieties of Quintral, hosted in different hosts,
were analyzed, finding significant differences in the content of phenols,
flavonoids and reducing power, which account for the influence of the host on
the phytochemical composition of the plant.

The leaves and flowers of Huaytn and Maqui Quintral show the highest values
of phenols, flavonoids and reducing power, being the extracts of greater polarity
those with greater activity and antioxidant potential.

The content of phenols is higher in the flowers than in Quintral leaves and
increases in the following order for both leaves and flowers: Poplar Quintral <
Huayun Quintral < Maqui Quintral.

The content of flavonoids is higher in leaves than in flowers and increases in
the following order for leaves: Huayin Quintral < Maqui Quintral < Poplar
Quintral, while for flowers the order is completely opposite: Poplar Quintral <
Maqui Quintral < Huayln Quintral.

The presence of cardiac glycosides, sterols, terpenoids and quinones was
determined, which could be responsible for their cholesterol-lowering activity
and gastric affections, according to their traditional uses.

The reducing power for extracts of this plant was determined for the first time,
showing that the Huaydn Quintral has the greatest reducing activity. Moreover,
it is established that not only the polar components contribute to the reducing
power, but also the components of less polarity make a remarkable contribution
to their antioxidant potential.

For the flowers of Quintral it is established that the reducing power is strongly
influenced by the content of phenols and flavonoids, in such a way that, the
greater is the quantity of these compounds, the greater is the reducing power.

Finally, our results show that Quintral is a plant with a high antioxidant
potential and with a phytochemical composition that correlates directly with its
traditional uses, so it is essential to continue its study in order to isolate and
characterize the biologically active compounds present on this plant.
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