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SHORT COMMUNICATION

HPLC simultaneous determination of arbutin, chlorogenic acid and
60-O-caffeoylarbutin in different parts of Vaccinium dunalianum Wight

Xu-Lu Luoa, Na Lia, Min Xub, Hong-Tao Zhub, Peng Hea, Yong Dinga, Ping Zhaoa* and

Ying-Jun Zhangb*

aKey Laboratory for Forest Resources Conservation and Use in the Southwest Mountains of China,
Ministry of Education, Southwest Forestry University, Kunming 650224, P.R. China; bState Key
Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese
Academy of Sciences, Kunming 650201, P.R. China

(Received 15 November 2014; final version received 27 January 2015)

Arbutin (1), chlorogenic acid (2) and 60-O-caffeoylarbutin (3) are three major components
in Vaccinium dunalianum Wight with various promising bioactivities. A reliable,
reproducible and accurate method for simultaneous and quantitative determination of 1–3
is developed by RP-HPLC analysis. This method should be appropriate for the quality
assurance of unprocessed and processed materials of V. dunalianum. The contents of 1–3
in different parts of V. dunalianum from different origins were analysed. The content of 3
wasmuch higher than those of 1 and 2, accounting for up to 31.76% in the dried leaf buds.
Moreover, the leaf buds, flower buds and leaves showed a tendency towards higher
contents of 1–3 than the other plant parts.

Keywords: Vaccinium dunalianum; quantitative determination; arbutin; chlorogenic
acid; 60-O-caffeoylarbutin

1. Introduction

Naturally occurring arbutin (1), also known as an uroantiseptic agent, was first characterised by

Kawalier (1852) from the leaves of bearberry (Arctostaphylos uva-ursi (L.) Spreng.). Due to the

property of suppressing melanin biosynthesis in human skin, it has been used for treating skin

discolourations, such as melasma, freckles, hyper pigmentation and so on (Hu et al. 2009).

Vaccinium dunalianum Wight (Ericaceae) is an evergreen shrub mainly distributed in the

south-west of China, with leaves used as folk medicine for treating articular rheumatism and the

dried leaf buds as herbal tea. A previous phytochemical study found that 1, chlorogenic acid (2)

and 60-O-caffeoylarbutin (3) (Figure 1) with de-pigmentation (Xu et al. 2014), antioxidant and

DNA-protective activities (Jang et al. 2014), are rich in its leaf buds (Zhao et al. 2008).
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Compound 3 was also found in our recent study to suppress the melanogenesis in a live zebrafish

model, in which it showed stronger anti-melanin activity with about a twofold over that of

1 (Xu et al. 2014). Interestingly, the unusual accumulation of 3, up to 22% by yield from the

dried leaf buds (Zhao et al. 2008), was suggestive of its unknown important physiological role in

this plant tissue, and whether 3 presents in the other parts of the title plant with a higher content.

So far, several studies reported on the determination of 1 and the other hydroquinones in

different plant materials (Rychlińska & Nowak 2012), and 2 in sunflower seeds (Aramendı́a

et al. 2000) by HPLC methods. However, none of them are applicable to the simultaneous

analysis of 1–3. The aim of this study was to develop a rapid, accurate and reliable HPLC

method for the simultaneous determination of 1–3 towards a standardised assessment procedure

for quality assurance of unprocessed and processed materials of V. dunalianum from different

habitats, as well as its further health products.

2. Results and discussion

The optimisation of extraction conditions was carried out at room temperature, considering the

extraction efficiencies of 1–3 (Figure 1) from the leaf buds of V. dunalianum. Three aqueous

methanol solutions (60%, 80% and 100%), two extraction durations (30 and 60min) and two

repetition times (three and five times) were investigated. As the results shown in Table S1, the

60% aqueous methanol and 3 times extraction with 30min for each were found to be the

optimised extraction factors.

The analysis of 1–3was carried out using an external standard method. The standards of 1–3

were accurately weighed and dissolved in 20% aqueous methanol, to give standard solutions

with final concentrations of 0.2 (1), 0.5 (2) and 1.0 (3) mg/mL, respectively. Calibration curves

were established based on eight points for standard solutions with injected quantities as

mentioned in the experimental section of Supplementary Material. The results are expressed as

the value of the correlation coefficient (R 2) in Table S2.

The selection of a suitable absorption wavelength is another important factor that affected

the sensitivity of the UV detection method applied in HPLC. Chromatograms were recorded at

280 nm, according to the UV absorption maxima of 1–3 in a range of 270–330 nm, among

which 1–3 could be detected at 280 nm. Moreover, it was found that the inclusion of 1% acetic

acid to solvent A of the mobile phase led to a smoother baseline and a decreased noise.

The repeatability was established by injecting the standard solution of assayed compounds

three times within the same day, and the reproducibility was determined each day over five days

of the same solution. The results of the precision, repeatability and recovery rates are shown in

Tables S3 and S4.

The different parts of V. dunalianum, including branch, leaf, twig, tender leaf, fruit, blossom

bud and leaf bud, from three origins (Wuding wild plant, and Wuding-transplants at two

different places) were analysed, and 1–3 were identified by comparison of their retention times

and UV spectra with those of the standards obtained from the chromatograms of mixed standards

(Figure S1). The results are shown in Table S5. It is noted that compounds 1–3 exist as three

Figure 1. The chemical structures of compounds 1–3.
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main components in the title plant. Among them, the content of 3 was much higher than those of

1 and 2. The profile obtained in this study demonstrated that the content of 1–3 was generally

higher in buds than in the other parts of the plant. Moreover, the highest content of 1–3 was

found in the leaf buds, particularly compound 3was the major component in different plant parts

of V. dunalianum, accounting for up to 31.76% in the dried leaf buds.

The assay results also indicated that the contents of 1–3 in Wuding wild plant and Wuding-

transplants at two different places are quite different. The wild plant appears to contain higher

content of 3 than the two transplants. The differences observed could be caused, however, by

genetic differences (Samukawa et al. 1995), length of cultivation or cultivation conditions as

well as geographic location (Tani et al. 1981).

3. Conclusion

In this study, a simultaneous quantitative determination of 1–3 by an RP-HPLC method in

V. dunalianum is conducted for the first time. The proposed method could also be applied for

quantitative analysis and quality control of the other plant extracts and commercial samples,

containing 1–3, and their derivatives.

Supplementary material

Experimental details relating to this article are available online.

Funding

This work was supported by the NSFC [grant number 21062018], [grant number 21462040] and [grant
number 31460076].

References

Aramendı́a MA, Garcı́a IM, Lafont F, Lizaso J, Marinas JM, Urbano FJ. 2000. Rapid determination of chlorogenic acid

and related compounds in sunflower seeds by high performance liquid chromatography/atmospheric pressure

chemical ionization mass spectrometry. Rapid Commun Mass Spectrom. 14:1019–1022.

Hu ZM, Zhou Q, Lei TC, Ding SF, Xu SZ. 2009. Effects of hydroquinone and its glucoside derivatives on melanogenesis

and antioxidation: biosafety as skin whitening agents. J Dermatol Sci. 55:179–184. doi:10.1016/j.jdermsci.2009.

06.003.

Jang H, Ahn HR, Jo H, Kim K-A, Lee EH, Lee KW, Jung SH, Lee CY. 2014. Chlorogenic acid and coffee prevent

hypoxia-induced retinal degeneration. J Agric Food Chem. 62:182–191. doi:10.1021/jf404285v.

Kawalier A. 1852. Ueber die blätter von arctostaphylos uva ursi. Justus Liebigs Annalen der Chemie. 82:241–243.

doi:10.1002/jlac.18520820213.
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