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ABSTRACT

Obtaining standards with high purity and reliability is certainly the great-
est difficulty and source of errorsin analytical chemistry. Thisstudy aimed
to demonstrate the feasibility of obtaining substances with high purity
and in sufficient quantities for use as standards in analytical high perfor-
mance liquid chromatography (HPL C), in aquickly and practical way. Stan-
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dardswere isolated from three classes of substances of interest in the food
industry (isoflavones, anthocyanins and carotenoids) from natural sources,
in sufficient quantitiesto build external calibration curveswithinthe range

of work required.

INTRODUCTION

Themagjor difficulty inthe quantitativeanaysisby
HPLC istoobtainreliableanaytical standards. Stan-
dardizationiscertainly thelargest sourceof analytical
errors, becauseit directly impactsthefind result®. The
acquisition of standardswith high purity and certifica
tion amost always depends onimportsand hashigh
costs. In somecases, the substancesarenot even avail-
ablecommercidly.

Ingeneral, standards are sold in small quantities,
which makesdifficult thequditativeanays sand verifi-
cation of itspurity, essentid stepsto guaranteetheana
Iytical results.

The storage conditionsarea so critical for main-
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taining the chemical stability of standards, especially
when dealingwith |abile substances. Thus, theimport
process, typically time-consuming, isaso asource of
uncertainty inthe quality assurance of the substance
acquired even if dealing with reputed company with
certificate of analysis, becausethereisstill therisk of
the substance being compromised dueto inadequate
conditionsof shipping and handling.

Itispossibleto obtain cdibration curveswith opti-
mal linear coefficients, accurate and reproduciblere-
sults, but with compromised accuracy in the case of
using the substance degraded in standardi zation. Fur-
thermore, the degradation products of the standards
cannot be detected by the method used.

The preparation of the standardsin thelaboratory
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of analysisisan alternative. Chromatography in pre-
parative scale, in open column!® or preparative chro-
matography systems can be used for this purpose.
Large amounts of standards with high purity can be
obtained, however, thetechniquerequiresexpensive
equipments (preparative systems), demands large
amounts of solvents, and especially longer time pro-
cedures.

For the construction of externa calibration curves
inHPLC, thestandard prepared or acquiredisweighed
and then dil uted to various concentrationsthat perform
therangeof themethod. However, theactud quantities
injected into the chromatographi c systems are gener-
ally intheorder of ng or even pg (10g).

Theobjectiveof thispreliminary work isto dem-
ongtratethepossbility of obtaining andytica standards
insufficient quantity and with high purity usng theana:
Iytical scale by HPL C techniquewith non-destructive
detection. Isgtill feasibleto obtain these standardsfrom
theownmatricesanayzed.

EXPERIMENTAL

Themethodol ogy of standardsisolationby HPLC
was applied to the preparation of analytical standards
for three classes of substances of interest in thefood
industry: isoflavones, carotenoidsand anthocyanins All
prepared standards were obtained using an anal ytical
chromatograph WatersAlliance™ 2695 with photodiode
array detector Waters 2996 and asix-way valvefrom
Rheodyne™, coupled to the output of the detector. Sub-
stances of interest were collected at the output of the
detector when € uting, whichwasdonemanudly or with
theuse of the Rheodyne™ valve controlled by the Em-
power™ software.

HPLC AT

l

Figure 1 : Scheme of the chromatographic system with
Rheodyne™ valve.

The Rheodyne™ va vewas configured suchthat the
position 1 leadsthe detector effluent to waste, while
positions 2 through 6 lead it for five collectors (Figure

1). Withthisconfigurationispossibleto collect up to
fivesubstancesin each chromatographicinjection, au-
tomaticaly.

Standardsof isoflavoneswere obta ned from metha:
nol extracts of crushed soy germ (hypocotyl)i3. The
extract was concentrated and i sof|lavones separated by
C ¢ HPLC columnwith gradient €l ution of methanol in
water. Rheodynevalvewas used for theautomatic col -
lection of three peaks corresponding to theglycosidic
isoflavonesdaidzin, genisinand glycitin.

In the preparing of anthocyanins standards®,
methanol extracts of acai (Euterpe oleracea Mart.)
were used. Two peaksrelated to the anthocyaninscya
nidin-3-glucosideand cyanidin-3-rutinosidewereiso-
lated.

To obtain standards of carotenoidswereused as
matrices carrot and pumpking?, for the preparation
of a-caroteneand B-carotene; pulp of caja (Soondias
mombin L.) to prepare standards of B-carotene, -
cryptoxanthin and zeinoxanthin”# and | ettucefor the
isolation of transisomersof 3-carotene, 9-Cis-p-caro-
teneand 13-cis-B-carotene. The prepared extracts®
were concentrated and the carotenoids were sepa-
rated on C_, analytical columni?. The eluting caro-
tenoidswere manually collected in the detector out-
pUL.

RESULTSAND DISCUSSION

Figure 2 showsthe chromatogramsand UV/Vis
spectraof the three isolated glycosidic isoflavones,
daidzin (99.85%), glycitin (99.94%) and genistin
(99.95%).

Figure 3 showsthe chromatogramsand UV/Vis
spectraof thetwo anthocyaninsisolated from acai, cya-
nidin-3-glucoside (96.0%) and cyanidin-3-rutenoside
(97.5%).

With fiveinjectionsof 15uL of concentrated ex-
tract of carrot were obtained 16.5mg of a-carotene
and 19.6mg of B-carotenewith purity of 99.2and 99.1%
respectively (Figure 3 A and B). From lettuce were
obtained isomers 9-cis-f3-carotene (98.3%), 13-cis-
[3-carotene (93.0%) and all-trans-B-carotene (99.8%)
(Figure3 C and D). Were obtained from caja -cryp-
toxanthin (99.8%) and zeinoxanthin (99.0%) (Figure 3
EandF).
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Figure2: Chromatogramsand UV/Visspectra of isoflavonesand anthocyaninsisolated.
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Figure3: Chromatogramsand UV/Visspectraof car otenoidsisolated.
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