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s u m m a r y

a HPlc method with dad detection for determination of melatonin in Lamium album flos 
was developed. The analysis was carried out on rP18 column using mixture of methanol 
and water (28:72 v/v) as a mobile phase. established calibration curve (r>0.9994), preci-
sion (rds values ranged from 0.5% to 1.5%), detection limit (0.025 μg/ml) and quantifica-
tion limit (0.076 μg/ml) were found to be satisfactory for the proposed method. The deter-
mined content of melatonin in Lamium album flos was 0.15 μg/g of dry plant material.
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introduction

Melatonin (N-acetyl-methoxi-tryptamine) (fig. 1) is well-known as an animal 
hormone secreted by vertebrate pineal gland. in medicine it is used in therapy 
of sleep disturbances, glaucoma, stroke, cancers, ultraviolet light skin damage 
protection, thrombocytopenia, in smoking cessation, headache protection and as 
an antioxidant [1, 2].
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Figure 1. The structure of melatonin

Melatonin is present also in bacteria, unicellular organisms, fungi and plants. in 
plants, it promotes vegetative growth and protect them from oxidative stress [3]. it 
was detected in the roots, leaves, fruits and seeds of considerable variety of plant 
species, for example in rice, tomato, cucumber, banana, cherries, tobacco plant [4]. 

Various methods have been described for the determination of melatonin: thin-
layer chromatography [5], radioimmunoassay [6], gas chromatography-mass spec-
trometry (gc-Ms) [7], capillary electrophoresis (ce) [8], liquid chromatography-
mass spectrometry [9, 10] or liquid chromatography with electrochemical detec-
tion [11] as well as fluorescence detection [12]. 

in this study, the rP-HPlc method with diode-array detection has been develo-
ped for quantitative determination of melatonin in Lamium album flos.

MAtEriALS And MEtHodS

reagents and plant material

Melatonin was purchased from sigma (st.louis, Mo, Usa). HPlc-grade metha-
nol, petroleum ether, ethyl acetate were obtained from Merck (darmstadt, germa-
ny). Lamium album flos was purchased from Herbapol (lublin, Poland).

Extraction of plant material

dry Lamium album flos (20.0 g) was pulverized and extracted for the first time 
with 200 ml of petroleum ether and next three times with 3 x 200 ml portions 
of ethyl acetate in ultrasonic bath at the temperature of 300 c (3 x 30 min.). The 
obtained extract was evaporated to dryness and the residue was dissolved in 5% 
solution of methanol in water. The extract was purified with the use of the solid 
phase extraction (sPe) according to method proposed by chen et al. [9]. The ef-
ficiency of extraction procedure was tested by addition to the extract of known 
amount of standard on three different levels. The average recovery rate after sPe 
procedure was 95.2% (±0.12%, n=3).
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calibration curve

For quantitative analysis, a stock solution was prepared by dissolving 0.0200 g 
of melatonin in 100 ml methanol (final concentration: 200 μg/ml). The standard 
solution at a concentration range of 0.5–5 μg/ml was prepared by dilution of the 
stock solution.

chromatographic conditions

Quantitative HPlc analysis was performed on Waters chromatograph (Milford, 
Ma, Usa) with binary pump, an online degasser, rheodyne injector (20 μl loop) 
and Waters 2996 Pad detector. separation was achieved on 150 × 4.6 mm, 5 μm 
particle diameter Zorbax sB c18 reversed-phase column (agilent Technologies, 
Usa).

elution was performed with 0.8 ml/min flow rate at a temperature of 250c. The 
mobile phase consisted of water-methanol (72:28 v/v). Twenty μl of each solution 
was injected. Melatonin was detected at 222 nm. The wavelength was determined 
on the basis of UV spectrum of melatonin (fig. 2).

Figure 2. The UV spectrum of melatonin standard

rESuLt And diScuSSion

in the presented paper the method for determination of melatonin in Lamium 
album flos was described for the first time. The mobile phase composition was 
chosen experimentally. The best separation was obtained with water:methanol 
(72:28 v/v) at a flow rate of 0.8 ml/min. Typical chromatogram of extract with 
extracted spectrum is shown in figure 3. The identity of the peak was also con-
firmed with the use of internal standard addition. Peaks of melatonin standard 
and melatonin in extract were symmetrical (calculation using peak width at 5% of 
peak height).
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Figure 3. The chromatogram obtained from extract of Lamium album flos at λ=222 nm

The linearity of the method was established with a series of working solutions 
in the concentration range 0.5 – 5 μg/ml. The calibration line was of the y=bx+a 
type. each solution was injected five times and the mean peak areas were taken 
for the construction of calibration curve (tab. 1). The relative standard deviations 
from 0.42% to 1.05 % indicate good precision of the method. The obtained cor-
relation coefficient (r=0.9994) in the tested range of concentration shows that 
linearity is suitable for quantitative determination. The limit of detection (lod) 
and limit of quantification (loQ) was also calculated and was found to be 0.025 
μg/ml and 0.076 μg/ml, respectively. The validation parameters are presented in 
Table 2.

ta b l e  1 . 

Peak areas used for construction of calibration curve

concentration of melatonin 
(μg/ml)

peak area μV x s (average) confidence interval 95% rds (%)

   0.5   39185   39185±504   1.02
1 108166 108166±734   0.55
2 243227   243227±2698   0.89
3 391446   391446±2044   0.42
4 506232   506232±6661   1.05
5 660086   660086±7961   0.97

sample of extract of lamium album flos
     0.59   52875   52875±986 1.5
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ta b l e  2 . 

summary of linear regression data for calibration curve

concentration range 0.5 μg/ml–5 μg/ml

correlation coefficient (r) 0.9991
intercept (a) –28709

slope (b) 136813
lod (μg/ml) 0.025
loQ (μg/ml) 0.076

Lamium album l. (lamiaceae) is a popular plant used in officinal and folk medi-
cine [13]. it is especially utilized in menorrhagia, uterine hemorrhage, vaginal and 
cervical inflammation and leucorrhoea treatment. Moreover, L. albi flos is applied 
in skin inflammation, alimentary or urinary tract diseases [14]. Melatonin can influ-
ence on strong antioxidant properties of Lamium album [15, 16]. The determined 
content of melatonin in Lamium album flos was 0.15 μg/g of dry plant material.
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s t r e s z c z e n i e

Badano możliwości oznaczania melatoniny w kwiecie jasnoty białej za pomocą chromato-
grafii cieczowej sprzężonej z detekcją dad. analizę przeprowadzono na kolumnie chro-
matograficznej rP-18 przy zastosowaniu fazy ruchomej składającej się z 28% (v/v) metanolu 
w wodzie. Uzyskane parametry walidacyjne: współczynnik korelacji r>0,9994, względne 
odchylenie standardowe w zakresie 0,5–1,5%, limit wykrywalności i oznaczalności 
umożliwiły zastosowanie metody do oznaczeń ilościowych. W kwiecie jasnoty białej 
wykryto melatoninę w ilości 0,15 μg/g suchej masy.

Słowa kluczowe: melatonina, chromatografia cieczowa, kwiat jasnoty białej


