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ABSTRACT

This study aims to evaluate the presence of fladsnio flowers of different Allamanda species andify the
rutin by high performance liquid chromatography.eTgradient method employs a Phenomenex C18 colidthn w
methanol, acetonitrile and water acidified with stamt flow of 0.8 mL mihand photo diode array (PDA) detection
at 355 nm. It was possible to detect several flaidsin the flowers extract, including rutin with 29.6 £ 0.5 min.
Good linearity (correlation coefficient >0.999) faalibration curve of standard rutin was achievdthe limits of
detection and quantitation were 0.25 and 2 pg'mrespectively. The accuracy, in terms of recoyercentage,
ranged from 98.18% to 100.9%. The following con@itns of rutin in the ethyl acetate fraction weratained: A.
cathartica 18.46 + 0.04, A. schottii 24.85 + 0.08dA. blanchettii 45.22 + 0.08 mg 100g of freshwigos. The
Allamanda is an excellent font of flavonoids.

Keywords: Allamanda flavonoids, rutin, HPLC, validation method.

INTRODUCTION

Among the plants of great interest are the geXllsnanda which belongs to Apocynaceae family [1]. Numerous
biological activities have been reported in thiagg such as fungicide, bactericide, antiviral antleukemic [2-5].
Between the classes of secondary metabolites ésbéate flavonoids, iridoids, terpenoids, coumaaind lignans [6-
11].

In Brazil, ten species of this genus are foundrithisted throughout the national territory. The mostnmon are.
cathartica (large and yellow flowers)\. schottii(small and yellow flowers) and. blanchetti(large pink / purple
flowers) [12]. Flavonoids are mainly found in flokgen this genus. kaempferol, quercetin, rutin hbegen isolated
from Allamanda schottiand Allamanda catharticg5,7,8]. While in the leaves the iridoids and terpiels are the
majority [2, 3, 5-9]. Volatile compounds such amlbol and3-cariofilene are isolated too [10].

Among the classes of secondary metabolites withrpheological potential stand out the flavonoidswsn, which
play a vital role in protection against oxidizingeats, such as ultraviolet rays [13], environmeptalution and
chemical in foods, among others. They also acthasapeutic agents in a large number of pathologieh as
atherosclerosis, hypertension, attenuation of geliainduced arthritis and to delay the initiatiochAdzheimer’s
disease [14-17].
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This study aims to evaluate the presence of flaisnio flowers of these species and quantify thedhoid rutin by
high performance liquid chromatography in an attetopdirect the extraction process to obtain beyields of
secondary metabolites of interest.

EXPERIMENTAL SECTION

Chemicals

Rutin (95% purity) was obtained from Sigma-Aldri@ermany). Methanol and acetonitrile were purch&seh
Tedia ® (HPLC grade). Distilled water was obtairiein a Millipore Direct-Q water-purification systeamd used
in all solutions. Other reagents were of analytgralde.

Plant M aterial

The flowers ofA. cathartica A. schottiiandA. blanchettiiwere collected in llhota, Blumenau and Itajaiigsitin the
state of Santa Catarina, Brazil on December of 020IThe specimens were deposited in the HerbaBanbosa
Rodrigues in Itajai - SC under codes HBR 5274228252525, respectively.

Preparation of extracts

Fresh flowers ofA. cathartica A. schottij and A. blanchettii (200 g each species) were ground separately in
multiprocessor and submitted to maceration with®80 ethanol for seven days and this procedurepgga®rmed
twice. The crude extracts were obtained by evajwralf the solvent under reduced pressure on r@eaporator at
a temperature below 50°C. Five grams of crude ekirere each separately dissolved in methanol: w8 10)
and subjected to liquid-liquid partition with sohte of increasing polarity, thereby obtaining thems purified
fraction of hexane, dichloromethane and ethyl deetaThe ethyl acetate fractions were analyzed igh h
performance liquid chromatography (HPLC) with engisan flavonoids. An aliquot of 1 mg of each fratwere
diluted in 1 ml of a mixture of methanol (A), aceitoile (B) and acidic water (C) (0, 0.5% v / v) at a ratio of
(A:B:C 70:10:20), respectively. Then the solutiomsre filtered through a micro-filter of 0.45 micretars before
HPLC analysis.

Standard solution

A stock solution of rutin standard of 0.2 mg thivas prepared in methanol. From this solution edfjlations were
performed to prepare standard solutions at cormgmis of 2, 4, 8, 12, 20, 50, 100, 150, 200 ug'n20 pL of
each standard solution were used for plotting thedard curve of rutin.

HPL C instrumentation and chromatographic conditions

Chromatographic analysis was performed on a Wéitugl chromatograph® 2996 system, equipped with0a

quaternary gradient pump, UV detector and Watersl® plus autosampler with injection volume of 20. (The
analytes were separated on a Phenomenex® Luna-iE&eanalytical column (250 mm x 4.6 mm xuf)

protected by a C18 guard column. The column tentperavas set at 25 °C. For the development of tadyéical

method various analysis conditions have been testech as varying the mobile phase, gradient amd.flAn

external standard method was used to determinectigentration by a calibration curve. All solutiomere injected
in triplicate with constant flow of 0.8 mL miin After some modifications in the gradient, a gmmshdition of the
mobile phase was obtained by the combination of:@:B'he gradient elution was programmed as follodv40
min, (10:10:80 to 20:10:70), 10-20 min, (35:10:58)- 35 min, (50:10:40), 35-50 min, (70:10:20), @D-min,

(50:10:40) and 60-65 min, (10:10:80) than returthiinitial condition. In this chromatographic cition rutin had
retention time (Rt) next to 29.5 + 0.1 min. The lpasea measurements were used for the quantificatio

HPL C/UV validation method
The method was validated according to linearityapaaters, accuracy, limit of detection (LOD), linof
guantification (LOQ), accuracy and specificity.

To check the method linearity, nine different cartcations of the standard solution were preparsdiescribed for
the Standard Solution, ranging from 2-209 mL™. The solutions were injected in triplicate and itmned at 355
nm. Calibration graphs were plotted subsequentiyirfiear regression analysis of the peak area edgtitentration.

The method precision was determined by analyzingetistandard solutions containing rutin at a coimagaon of
50.6 mg mL*. Each analysis was performed five times on theesaay, obtaining the total of 15 injections.
According to literature, the accuracy can be exgmdsas the relative standard deviation (R.S.D.)awsepting
values above 5% [18, 19].
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The detection and quantification limits were obéairby the method of signal-to-noise ratios of 3nt 40:1,
respectively. Thus, a standard solution of rutifiesed successive dilutions yielding solutions @iviconcentration
and these were injected until the signal-to-nas®was of 3:1 to LOD and 10:1 to LOQ [19].

To evaluate the method accuracy a recovery expatimas performed. Four replicates of the ethyl ateefraction
of A. blanchettii(1 mg mL") were spiked with different amounts of a standsohiition containing rutin, (202.4 pg
mL™). The addition of standard solution in the frantisas carried out at different concentrations. Eawdlysis was
performed in triplicate in the same vial and thisqedure was performed three times. The recovergeptgage was
calculated using the relationship of the leveleditd (real) to those added (theoretical).

The specificity was analyzed after subtractingrfean concentration of vial 1 from the vial 3. Ttaue obtained
was compared with the average concentration of imdintained in the vial 5 by a rule of three, whidre average
concentration of the vial 5 is equal to 100%.

Quantification of active constituents

For the markers quantification it was used therastecalibration method, which compares the areh®kubstance
to be quantified in the sample with the areas obthby the injection of solutions of known concatitms prepared
from a reference standard of the analyte [19].

The value of the areas obtained in triplicateshef marker was recorded by Empower software. Weulzdtd the
mean of triplicates, standard deviation (s) and[R.$ check the reproducibility of the data. Tteues of R.S.D
were lower than 5%, analyzes were considered rejible and by the straight line equation of thelwial curve
of the marker were obtained the concentrations®ftarker in each species.

Statistical analysis

After rutin quantization the data were interpretesing analysis of variance (ANOVA) using F-test &

significance level. The mean values of concentnatiof rutin of each fraction of the respective $geavere
compared using Tukey test and adopting the signifie level of 5%. Statistical analyzes were peréamsing the
statistical application version 6.0, Statsoft, IBEATISTICA.

RESULTSAND DISCUSSION

The yield of extracts obtained after maceratiofimfers of the specieA. cathartica A. schottiandA. blanchettii
were 7.06, 6.84 and 8.53%, respectively. Accordinthe results there is a similarity in the mastiied from the
speciesA. catharticaand A. schottii However, theA. blanchettishowed an increase of mass in relation to other
species. The extraction by maceration has the aaganof using cold solvent which minimizes the selzoy
metabolites decomposition.

The ethanolic extracts @&. cathartica A. schottiiandA. blanchettiiwas divided into hexane, dichloromethane and
ethyl acetate soluble fractions by liquid-liquidiitioon and the results are shown in Table 1.

Tablel. Yield of the fractions obtained from ethanolic extract (5 g) of the flower s of the Allamanda species

Plant Hexane (mg) Dichloromethane (mg) Ethyl aeefatg) Total (mg)
A. cathartica 13.8 72.0 126.3 2121
A. schottii 481.9 96.6 186.3 764.8
A. blanchettii 150.3 124.3 326.5 601.1

The yields obtained from the sum of the mass foastifor each species did not exceed 764.8Angdghotti), it can
be said that the substances found in all extraat® lvery high polarity, keeping in the aqueoustfoac These
compounds are probably sugars. Flavonoids andidisdeere the main group of compounds found in thetions.
This information was obtained by thin layer chroogméiphy.

When assessing the mass extracted by the solveeds it was found tha. catharticaandA. blanchettiishowed
higher yield in the ethyl acetate fraction, notadpigher concentration of polar compounds, as fiaids. On the
other handA. schottiihad the highest yield in the hexane fraction wither concentration of nonpolar compounds.
These differences indicate very different requiretador the production of secondary metabolitesvben species.
Other factor that could explain these differenceshat each species was collected in a differecdtion, with
different soil and suffering solar radiation, huitydor insect attack effects in different ways, blvag the
differentiation in the production of secondary niwetites.
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Qualitative analysisby HPLC

In this work, it was developed a sensitive methodanbalysis of flavonoids iAllamandaspecies flowers and
validated for quantitative analysis of rutin. Thethrod showed a satisfactory separation of the flaits, mainly

rutin, the main component in the ethyl acetatetivas, with good resolution within a short spacdiofe using a

gradient method. The flavonoids were detectableeutite wavelength of 355 nm.

The figure 1 shows the chromatogram of marker r(figure 1A) and ethyl acetate fractions of differespecies
(figure 1 B, C and D) obtained under the same aicalyconditions. The marker has chromatographiof29.5 +
0.1 min. Gupta et al., [21] describes an HPLC mettmoanalyze rutin content IRagopyrumspecies and report a
retention time for rutin of 8,1 min.

Fig. 1. Chromatographic profile of the standard rutin (A); Chromatogram of the ethyl acetate fraction of flowersA. Cathartica (B), A.
Schottii (C), A. Blanchettii (D). For Chromatographic conditions see experimental session
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Kuntic et al., [22] validated a rapid, accurate anecise method for determination of rutin in phaceutical dosage
forms and the retention time of this compound & r&in. However plant extracts are complex mixtuaad have
several classes of compounds. In the present stedgimed to improve separate all constituents pieisethe

extract. This resulted in an increase of the raarttme of the flavonoids.

The peaks named 1, 3, 6, 7, 8, 9, 11 and 12, witmtion times of 23.8, 27.7, 28.6, 29.5, 31.64323. 7 and 41.2
+ 0.1 min (Figure 1), showed characteristic UV peobf flavonoids. All these peaks were found iresigsA.
schottii and A. blanchettii However, inA. catharticathe peaks 1, 2 and 3 were not detected. The pediows
retention time and UV profile similar to the flawvaid rutin. There was greater similarity to the ahetographic
profile of the specieé. schottiandA. blanchettii

HPL C method validation

The chromatographic method proposed was validategtermine the LOD, LOQ, linearity, intra-day pséen and
accuracy. Method linearity was checked by calibraturve. The linear regression equation for rutas expressed
asy = 4030(x - 24700, with correlation coefficient r = 0.9998dacoefficient determining {r 0.9986. Therefore, the

r value was found around 1, indicating that thehodtshowed a good linear fit and that the measunenesults
obtained were directly proportional to analyte amtcation in the range 2-200g mL™. The coefficient of
determination @ indicated that the response of the straight éigeation for calculating the concentration of the
rutin marker was 99.86%.

The intra-day precision (repeatability) of the HPh@alytical method proposed expressed as perc&nbR.was
determined by analysis of three standard solutimmsaining rutin at a concentration of 50.6 pg'mEach analysis
was performed five times on the same vial, obtgjrihre total of 15 injections. The R.S.D. of thelsee¢ standard
solutions were 0.14, 0.21 and 0.69%. Observingéhalts it was found that the method showed gopdatbility,

since the R.S.D. value not exceeded 0.69%, whicless than specified by Resolution RE No. 899 [20&t

specifies the current limit of the coefficient \arte of 5.0%.

Table 2. Recovery test of standard rutin in ethyl acetate fraction of the flowers of A. blanchettii

Theore concentration Area (average) Area (average) Average concentration %
standard g mL™) +s minus the area of the extract + srecovered + syg mL™) Recovery
10.12 685145.3333 +1775.694 380131.3333 +4003.769 0.041%0.10 99.21
683840.3333+£1251.208 380873.6667 +1079.051 10063 99.41
684995.6667 +1250.233 380667.6667 +1381.437 10Mm_3 99.31
50.60 2285714.000 +7080.571 1980700.000 +6327.525 9.764+ 0.16 98.34
2336426.667 + 12652.300 2033460.000 +12756.667 07540.32 100.90
2281646.333 +6468.635 1977318.333 +6934.102 49B37 98.18
91.08 3889316.000 +4633.142 3584302.000 +6649.160 9.558 0.16 98.32
3887013.333 +5573.570 3584046.667 +5501.816 80ka4 98.31
3887326.000 +6082.501 3582998.000 +5356.909 89523 98.29
Average + s 98.92 + 0.89

s= standard deviation

The LOD and LOQ found for rutin was 0.25 pg ™hand 2 ug mL, respectively. The accuracy, in terms of
recovery, was performed by spiking the ethyl aeefaaction with standard at specific concentratamd then
determined by HPLC method. The results of the reppassay are shown in Table 2. The mean valuasitiorwas
98.92 + 0.89. The R.S.D. was relatively low, ab@®0%. These values are consistent with the accepteriteria
for methodology validation described in the literat making the methodology validated for the gifi@ation of
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the marker in the fractions of the specfescathartica A. schottiiand A. blanchettii Correlating the results of
recovery test of the rutin, it was found that thase within the acceptable range of variation (20%) for the
recovery experiments [19]. The specificity was 3864

HPL C-UV quantification of the flavonoid rutin in Allamanda flower s

The flavonoid rutin was quantified in the ethyl &de fraction of theAllamanda species flowers using the
developed and validated HPLC method. The concémtratvas determined by the corresponding regression
equation. It was found that there are significaffetences with p <0.05 (Tukey test) by comparisdrthe mean
concentration of rutin in the three species.

It was found that all mean concentrations of raie different from each other. In flowers Af catharticathe
concentration was 103.528 + 0.239 ug’ndyy fraction, followed by A. schotti 97.423 +310 pg md dry
fraction and the A. blanchettii 81.189 + 0.137mg" dry fraction. With these results it was possilolealculate
the amount of rutin per 100 grams of fresh flowdise concentration data were calculated by corogladf the
rutin concentration in the ethyl acetate fractioithwhe mass yield of crude extract. It was obtditiee following
amounts:A. cathartical8.46 + 0.04A. schottii24.85 + 0.08 and\. blanchettii45.22 + 0.08 mg 100g of fresh
flowers. The results were also interpreted byysisilof variance (ANOVA) using F test at 5% levebmnificance.
Comparing the values, it was observed that theageeiconcentration of rutin in 100 g of fresh flosvavere
different from obtained by the ethyl acetate fractiwhere the highest concentration of rutin wasnébin A.
blanchettii due to the higher yield of the fraction and thede extract.

Gongalves et al., [23] developed an HPLC methoduantify rutin in the flowers fractions &fiola tricolor in a
single run using mobile phase isocratic elution: (50 v/v, methanol: water adjusted to pH 2.8 witftogphoric
acid), a Merck LiChrosph&r100 RP-8 (5 um) LiChroCARTcolumn. The contents of rutin present in the boiian
and ethyl acetate fractions were 143.57 + 8.483#d0 + 0.81 mg of rutin g dry fraction, respediyve

Rutin has been quantified in various medicinal fdand its content varies with species. For exa®éo in herbs
of Ruta graveolens3.36% in flowers o¥iola tricolor and 3.4% in herb dRosmarinus officinali§24]. Gupta et al.,
[25] quantify rutin content in 195 accessionsFafyopyrumspecies and obtained a wide range of variatiom féo
ng mg* to 30 ug mg dry weight. Therefore, our results suggest &lltmandaspecies, especially its flowers, are a
promising source of rutin.

CONCLUSION

Through this work a simple, fast, selective, precéd accurate HPLC-PAD method has been developed f
analysis of flavonoids and quantification of rutinextracts ofAllamandaflower species. This method can be useful
to the pharmaceutical analysis of flavonoids irraots of plants due to pharmacologically effect ami@nt of this
class of compounds.
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