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ABSTRACT

The structure changes of flavonoids in strong acid and alkaline solution can be characterized by means of
ultraviolet-visible (UV-Mis) spectrum. In this paper, the shifts of UV-Mis spectrum of quercetin in aqueous ethanol

solution with different pH values were investigated. The UV-Vis spectrum of quercetin in 50% (v/v) agqueous ethanol

solution showed two characteristic adsorption bands setting at 374 nm and 256 nm, respectively. When the pH value
was adjusted to 14.0 with sodium hydroxide, the band at 374 nm shifted to about 400 nm, and the band at 256 nm
disappeared, a new band at 314 nm appeared. The pH value of alkaline solution was adjusted to 7.0 with
hydrochloric acid, and the UV-Vis spectrum of precipitate was the same with quercetin, but the UV-Vis spectrum of
filtrate was different. When the pH value of quercetin in 50% (v/v) aqueous ethanol solution was adjusted to 1.0 with
hydrochloric acid, there was little shift of UV-Vis spectrum. But after concentrating the acid solution and filtering,

the UV-Vis spectrum of precipitation was the same with quercetin, while the UV-Vis spectrum of filtrate was different.
It was concluded that strong acid and alkaline caused some degradation of quercetin.
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INTRODUCTION

Quercetin is one of the most common flavonols wiziod widely present in the vegetal kingdom and astntases
exist as glycosides. Quercetin exhibits a broadjganf biological activities and is a potential agtrat protects
against cardiovascular diseases [1].

Quercetin will decompose if the pH value of solatie higher than 10.2 [2]. The characteristic agon bands of
UV-Vis spectrum of quercetin in 50 % (v/v) aquea@ibkanol solution will shift to long wave when th&lgion is
adjusted to alkaline, and a new band at 321 nmaapp&he shifts of spectrum strengthen with indgrepsf ionic
strength [3, 4].

Some extraction and content determination of flad® are executed in acid or alkaline solution. €keaction of
rutin involves dissolving raw material in alkaliselution and then depositing in acid solutjib#v]. The running
buffer solution used in separating or content deit@ng of flavonoids by means of capillary electnopesis is
alkaline commonly [8-10].The buffer solution useddomplexation reaction of quercetin and rare mistacidic
[11-12]. Because the structure and the UV-Vis spectof flavonoids are different with the change#bf values,
there are some deviations in the content deterinimafhe research about structure changes of flaidsnwith
different pH values is helpful to determining thentent of flavonoids accurately.

In this paper the shifts of UV-Vis spectrum of quetin in 50 % (v/v) aqueous ethanol solution witfiedent pH
values were investigated.
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EXPERIMENTAL SECTION

Chemicalsand Apparatus

Quercetin (3,5,7,3,4’-pentahydroyflavone) (99%)swaurchased from Xi'an Huifeng biochemistry sha@. QG TD..
Ethanol, hydrochloric acid and sodium hydroxide avaell analytical reagent and purchased form Cherkgglang
chemical reagent factory. Distilled water was uigedll experiments.

Spectrophotometric measurements were performed 0Gfl901 UV-Vis spectrophotometer (Beijing Purkinje
General Instrument CO., LTD.).

Preparation of quercetin solution

A standard solution of quercetin (No.1) was obtdity dissolving a certain amount of quercetin in%Q(v/v)
aqueous ethanol solution, which was straw yelloangparent solution, and the pH value was 6.8. ddier of
solution turned to brown yellow when the pH valuaswadjusted to 14.0 with sodium hydroxide, and was the
No.2 solution. Adding chlorhydric acid to No.2 stidun to adjust the pH value to 7.0, a brown transptsolution
(No.3) was obtained. After concentrating the solutio remove most of the ethanol, the precipitaigeared. The
brown filtrate was No.4 solution. The precipitatasmvashed with water to neutral, and then dissalvé&® % (v/v)
aqueous ethanol solution (No.5). Adding chlorhy@rad to standard solution to adjust the pH vatu#.0, a straw
yellow and transparent solution (No.6) was obtairfiter concentrating the acid solution to removesinof the
ethanol and filtering, the straw yellow, transpar@trate (No.7) was obtained. The residue washeaswith water
to neutral and dissolved in 50 % (v/v) aqueousreihsolution (No.8).

Deter mination of UV-Vis spectrum
Spectrophotometric measurements were performeccdyngng all the solution of quercetin on TU-1901-U¢
spectrophotometer. Wavelength range was 200 - R0®Bandwidth was 2 nm. Sampling interval was 1.60 n

RESULTSAND DISCUSSION

Effects of alkali on the UV-Vis spectrum of quercetin in 50 % (v/v) aqueous ethanol solution

The UV-Vis spectrum of flavonoids has two bands @v@ attributed to different parts of the conjegiaaromatic
rings. The first band (BanH) at the 300 - 380 nm corresponds to the cinnamglthe second band (Bardl) at
240 - 280nm corresponds to the benzoyl. Fig.1, 2,&hd 5 show the UV-Vis spectrum of No.1, 2, 3 4juercetin
solution respectively. Comparing Fig.1 and Figt2s iobvious that in the quercetin solution of p#H(Q, the band at
374 nm shift to about 400 nm, and the band at 2B&lisappeared; a new band at 314 nm appears. Dutdsh
bands at 301 nm and 269 nm disappear.

Absobance/a.u.

Wavelength/nm
Fig. 1 UV-Vis spectrum of No. 1 quercetin solution

In the UV-Vis spectrum of No. 3 quercetin solutidhe intensity of both bands at 256 nm and 374 meatty
weaken. In Fig. 4, the two characteristic bandsdiVis spectrum of the filtrate are completely difént with those
of quercetin. While in Fig. 5, the consistencywbtcharacteristic bands of UV-Vis spectrum of thecipitate and
guercetin appears. It suggested that alkaline mduyce some irreversible chemical reactions to cpigrcthe
reaction products is dissolved in 50% (v/v) agueetisanol solution, and the precipitation is the eacted
quercetin.
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Fig. 2 UV-Vis spectrum of No. 2 quercetin solution
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Fig. 5 UV-Vis spectrum of No. 5 quercetin solution

Effects of acid on the UV-Vis spectrum of quercetin in 50 % (v/v) aqueous ethanol solution

The pH value of standard

solution of quercetin adisted to 1.0 with chlorhydric acid. The UV-Visestrum of
the acid solution is showed in Fig.6. Although 8t@mpes and band values of Fig.6 are same with tiioBey.1,
after removing the ethanol, the characteristic beaides in UV-Vis spectrum of the filtrate (Fig.&)e completely
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different with those of Fig.1. It suggested thatdanay induce the structure changes of quercetinthere are new
substances generated.
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Fig. 6 UV-Vis spectrum of No. 6 quercetin solution
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Fig. 7 UV-Vis spectrum of No. 7 quer cetin solution
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Fig. 8 UV-Vis spectrum of No. 8 quer cetin solution
CONCLUSION

The pH values of quercetin in 50 % (v/v) aqueotlmesdl solution were adjusted to 1.0 and 14.0 witlordydric
acid and sodium hydroxide respectively. Adding sodihydroxide to the standard solution, the colosaliition
turned to brown yellow from initial straw yellownd the bands of UV-Vis spectrum shifted to long e:aVhese
changes are the results of presence of decomposgitioducts of quercetin in the solution. Also, aain
decomposes when contacting with chlorhydric adidhbuld be in mind that the bands of the UV-Viedpum of
guercetin in strong acid and alkaline solution witlange, and when measuring spectrums in acid keadina
solution, the adsorption spectrums of quercetingatral solution can not be regard as standar@noetbe, it will
induce some deviations. Knowing this is helpful thee extraction and content determination of querce
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