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Abstract

A RP-LC method was developed and validated to quantify ecdysterone in extractive solution from subterraneouBfpglidgbfmerata.
The analysis was performed using a RP-18 column with acetonitrile:water isocratic elution and the detection was carried out by UV at 242 nm
The standard curve for ecdysterone was linear over the range of 5.2:g¢inb(R> = 0.9995). The extractive solution showed linear response
in the range of 25.05-175.3@/ml (R?=0.9977). This method showed excellent repeatability (relative standard deviation, R.S.D. <2.0%),
intermediary precision (R.S.D.=2.13%) and accuracy (101.04; R.S.D. =1.51%). The limit of detection (LOD) wasydii3d the limit
of quantification (LOQ) was 0.110g/ml, demonstrating the sensitivity of the method. This assay can be readily utilized as quality controlled
method forP. glomerata preparations.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction it seems that this compound could be a good marker for the
differentiation of both species.
Species of the genuBfaffia (Amaranthaceae) are com- The main constituents dffaffia roots isolated so far are

mercialized in Brazil as substitutes fBinax spp. (ginseng,  stigmasterol, sitosterol, allantoin, ecdysteroids, triterpenoids
Araliaceae). Due to the similar morphology of its roots to and nortriterpenoidfl, 7].
those of ginseng, they are popularly known as “Brazilian gin-  Few pharmacological studies have been reported to
seng”, being used as a tonic, and to treat gastric disturbanceglomerata. De-Paris et al[4] reported a study using six
and rheumatisr,2]. different behavioral animal models for the central activity,
Around 90 species oPfaffia are known in Central and  suggesting that the ethanol extract Bf glomerata roots
South America. In Brazil, 27 species have been descfifled  can act as a central nervous system depressant. Freitas et
AlthoughPfaffia paniculatais the mostemployed incommer-  al. [8] showed that aqueous extract Bf glomerata pos-
cial preparations in BrazilPfaffia glomerata is commonly sessed gastroprotective activity. Neto e{@].demonstrated
used as its substituent mainly in South of Br§&jl Gosmann that the hydroalcoholic extract &f glomerata roots showed
etal.[5] investigated some botanical and chemical parametersboth anti-inflammatory and analgesic effects, similar to those
to the unequivocal differentiation betweBrpaniculara and observed for non-steroidal drugs, such as indomethacin.
P. glomerata raw materials and extracts. Ecdysterofig( 1) Several Brazilian pharmaceutical industries produce phy-
was only found inP. glomerata, as already describd@], so topharmaceuticals containi® glomerata. Brazilian health
agency requires validated methodologies to the quality con-
trol of phytomedicines, in order to obtain their registration

* Corresponding author. Tel.: +55 51 3316 5526; fax: +55 51 3316 5313. [10]. As far as we know, a validated methodology to quan-
E-mail address: graceg@farmacia.ufrgs.br (G. Gosmann). tification of ecdysterone iR glomerata preparations is not
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Fig. 1. Ecdysterone.

reported. Thus, in this paper, a simple and fast method by

high-performance liquid chromatography (HPLC) was devel-
oped and validated to quantify ecdysteronePiglomerata
extract.

2. Experimental

2.1. Plant material and preparation of the extractive
solution from P. glomerata

P. glomerata (Spreng.) Pedersen subterraneous parts were

obtained from the cultivated area of the “Centro Pluridis-
ciplinar de Pesquisas @uicas, Biobgicas e Agicolas”
(CPQBA), UNICAMP, Campinas, SP, Brazil, and a voucher
specimen is kept in the herbarium UNICAMP (CPQBA
0238). Roots and rhizomes (subterraneous parts) ffom
glomerata were reduced to small pieces, dried in a circulating
air stove (40C) and triturated.

The subterraneous parts were extracted with ethyl acetat
using soxhlet during 10, 15, 20, 25, 30 and 40h in order to
establish the time necessary to obtain an exhaustive extrac-
tion. The ethyl acetate was removed under “vacuum”. The
dried extract obtained for each time of extraction was deter-

mined in relation to 100 g of triturated herbal raw material

(%, m/m). The results represented the average of three deter

minations. The data were compared by ANOVA followed
Tukey’s test & =0.05%).

2.2. Chemicals and solvents

Ecdysterone was purchased from Sigma Co. (St. Louis,

MO). Acetonitrile and methanol, HPLC grade were obtained
from Merck (Darmstat, Germany) and water purified by Mil-
lipore Milli-Q system (Bedford, MA).

2.3. Chromatographic conditions

The analysis was performed on a Shimadzu LC-10A
equipped with a pump LC-10AD, an UV-vis-detector SPD-
10A, an autosampler SIL-10A and CLASS-LC10 software.
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A Nova-Pak RP-18 column (150 mm3.9 mm i.d., 4um,
60,&) protected by a pre-column Nova-Pak RP-18 was used
throughout this study. The mobile phase composed of ace-
tonitrile:water (20:80, v/v) was filtrated (0.48n, Millipore)

and degassing with helium. It was employed a flow rate of
1 ml/min, an injection volume of 2Ql and the peak was
detected at 242 nm.

2.4. Calibration curve

Solutions of ecdysterone Sigffavere prepared in ace-
tonitrile containing 5.2, 10.4, 15.6, 20.8, 26.0, 31.2 and
41.6p.9/ml. The extractive solution from subterraneous parts
of P. glomerata was diluted with acetonitrile to obtain 25.05,
50.10, 75.15, 100.20, 125.25, 150.30 and 175.8%nl of
extract.

The solutions were filtered through a 0% membrane
(Millipore). The calibration curve was made by linear regres-
sion and the results represented the average of three injections
of each concentration. The specificity, linearity, accuracy,
precision (repeatability and intermediary precision), limits
of detection and quantification were evaluated according to
the International Conference on the Harmonization (ICH)
guidelineg11] and to Brazilian resolutiofi2].

3. Results and discussion

In this report, a method based on reversed phase liquid
chromatography combined with UV spectrometric detection
was developed to ecdysterone assay. iplomerata extract

(Fig. 1).

e?. 1. Extractive solution

Initially, aiming to determine the time necessary to obtain
an exhaustive extractive solution fraPhglomerata, extrac-
tions were tested during 10—40h using soxhiEble 1
presents the yields of the dried extracts obtained to each time.
ANOVA analysis showed significant differences among the
yields of dried extracts. Tukey’s test showed that there are
not significant differences between 30 and 40 h of extraction

Table 1
Influence of the time of extraction on the yield of the dried extract from
Pfaffia glomerata

Time of extraction (h) Dried extract (%, m/fjn=3)

0.55d
15 0.84cd
20 1.09b,c
25 1.22b
30 171a
40 1.79a

Different letters (a—d) indicate statistical difference in agreement with
ANOVA and Tukey'’s test¢ = 0.05%).

a Grams from dried extract per 100 g of triturated herbal raw material (%,
m/m).
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Fig. 2. HPLC chromatograms: (a) ecdysterone Si§jifa = 3.40 min; (b) extractive solution fromfaffia glomerata, Ry =3.51 min; (c) extractive solution
from Pfaffia glomerata spiked with ecdysterone Sigifiak; = 3.47 min. Chromatographic conditions: Nova-Pak RP-18 (1500819 mm i.d., 4um, 60A);
acetonitrile:water (20:80, v/v); flow rate, 1 ml/min; detection at 242 nm.

in relation to the yield of the dried extract. So, 30 h of extrac- P. glomerata spiked with 50, 100 and 150% of ecdysterone.
tion was chosen to prepare the extractive solution f®dm  Each solution was prepared in triplicate. The recovery was
glomerata. determined by comparing the peak area of the control matrix
The optimized HPLC conditions were achieved after pre- preparation with those samples spiked with ecdysterone. The
liminary assays, where different combination of acetoni- expected and observed quantities are showralrle 2 The
trile, methanol and water were testdeig. 2 showed the results of the accuracy test demonstrated low interference
chromatograms of ecdysterone reference substance, extraosf the matrix onto the recovery of ecdysterone. The method
tive solution fromP. glomerata, extractive solution from  showed a medium recovery of 101% with R.S.D. below 2%
P. glomerata spiked with ecdysterone. Comparing these in all analyzed concentrations.
chromatograms a coincidence of retention times could be Precision of the HPLC method was evaluated through the
observedR; = 3.40, 3.51, 3.47 min, respectively), indicating determination of the repeatability and intermediary preci-
that other components of the matrix have few interference to sion as presented ifable 3 According to the R.S.D. values
ecdysterone peak profile. obtained for nine samples evaluated on the same day, it
The ecdysterone content of the extractive preparation from could be observed that the chromatographic system showed a
P. glomeratawas 20.50% (w/w) in relation to the dried extract  satisfactory response with R.S.D. <2.0%. The assay of inter-

or 0.35% (w/w) in relation to subterraneous part. mediary precision was performed during four consecutive
days in order to determine the accumulation of the random
3.2. Validation errors between different extracts and days. The intermedi-

ary precision showed a R.S.D. of 2.13%, demonstrating that

The linearity of the method was determined through the e method showed high reproducibility and thus, has low
ecdysterone calibration curve and the calibration curve of ,iarference of the sample preparation.

the corresponding peak of the extract fratnglomerata.
The slope and the other statistical parameters of the cali-

bration curves were calculated by regression. The calibra- .,

tion curves presented a linear response within the rang€Srecovery studies of ecdysteronelifuffia glomerata extractive solution
of 5'2_41'akg(ml to ec.dysterone and 25'05_175@ ml Theoretical Experimental  Recovery (%)  Total recovery (%)
to the extractive solution. The regression equations Were guantity ug) ~ quantity @g) (X, R.S.D.%)  (X: R.S.D.%)

y=19248 — 3150.7 ®2=0.9995;1=7; p-value = 0.2049)

" 5.075 5.16 101.80; 1.65 101.04; 1.51
for eCdySterone an_’d: 3658&"‘410388 :09977}1:7, 10.15 10.27 101.19: 1.54

p-value =0.3795) for the extractive solution. The relative 15.225 15.24 100.11; 1.36

standard deviation (R.S.D.) for all data was less than

3%.

The limit of detection (LOD) and the limit of quantifica- Table3 , N _
tion (LOQ) were calculated based on the standard deviationRepeatablllty and Intermediary precision tests of ecdysterongfdffia
. . i tracti luti
(S.D.) and the slopeS} of the calibration curvdl1]. The s omerala exTacTie sonTon

limit of detection was 0.03fg/ml and the quantification  °®° ('}E(‘f?tgr?fgc)oncemraﬁo” RS.D. (%)

limit was 0.11Qug/ml, demonstrating the sensitivity of the (11G%. Wiw)

method. 1 20.41+0.36 1.76
The.accuracy was evaluated through recovery stud'lesz 20.05+0.19 0.95

by adding known amounts of ecdysterone to the extractive 3 20.56+0.30 1.46

solutions ofP. glomerata. Controls from all samples were 4 ' 20.96+0.30 1.43

prepared and analyzed. The recovery experiment was perX = S.D. (inter-day) 20.56-0.44 -

R.S.D.% (inter-day) - 2.13

formed by preparing samples of the extractive solution of
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4. Conclusion

A simple, specific, precise, rapid and reproducible RP-LC
method has been developed to identify and quantify ecdys-
terone, arelevant marker compound in the extractive solution
from roots of P. glomerata. The validation procedure con-
firms that this is an appropriate method to the quality control
of extractive solutions fron®. glomerara that can be used by
the pharmaceutical industry.
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