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Abstract: The aim of this study was to discover more candidates for development of novel anti melanogenesis 

compounds from leaves of O. europeae. Seventeen compounds have been isolated from the leaves of O. 

europeae. The isolated compounds were identified as α, β-amyrin mixture (1), β-sitosterol (2), uvaol, erythrodiol 

mixture (3), oleanolic acid (4), maslinic acid (5), vomifoliol (6), β-sitosterol 3-O-β-D-glucoside (7), luteolin (8), 

oleoside dimethylester (9), oleuropein (10), hydroxypinoresinol 1-O-β-D-glucoside (11), luteolin-7-O-β-D-

glucoside (12), diosmetin 7-O-β-D-glucoside (13), verbascoside (14), oleoside 11-methylester (15), 

secoxyloganin (16) and hydroxytyrosol 8-O-β-D-glucoside, hydroxytyrosol 4`-O-β-D-glucoside mixture (17). 

This is the first report on the identification of vomifoliol (6) in the oleaceae family. Results showed that several 

compounds other than oleuropein exhibited inhibition of melanin synthesis and at the same time with low 

cytotoxicity. 
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1. Plant Source 
 

   Olive (Olea europaea L.) is one of the most ancient cultivated fruit trees and one of the most 

important oil-producing crop in the Mediterranean countries [1]. O. europaea extracts of different 

organs as well as the isolated components have shown a wide spectrum of pharmacological activities 

like antiallergic [2] anti-inflammatory, immunomodulatory [3], antioxidant [1], antimicrobial [4], 

antiviral [5], antidiabetic [6], anticancer [7], neuroprotective [8], antihypertensive [9], gastroprotective 

[10], and collagen production promoter [11]. 
 

2. Previous Studies 

 
 In a previous study, we investigated the anti-melanogenesis properties of ethanol extract of 

olive leaf as well as its major bioactive component, oleuropein. It was demonstrated that these leaves 

extract as well as the pure oleuropein suppressed the melanin synthesis [11]. However, we expected 

that there may be other bioactive compounds in the leaves of O. europeae that contribute to melanin 

synthesis inhibition. The aim of this study was thus to discover such compounds from the leaves of O. 

europeae as good candidate for development of novel anti-melanogenesis. 
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3. Present Study 
 

By using different chromatographic techniques, we isolated seventeen compounds (1-17) from 

the methanol extract of leaves of O. europeae (Figure 1). Identification of isolated compounds was 

achieved by several spectroscopic techniques as well as comparison of different spectroscopic data of 

the isolated compounds with those reported in literature.  

In a previous study performed in our lab [11], it was shown that the ethanol extract of olive 

leaves (which cultivated in Kyushu Island, Japan) give the strongest inhibition of melanin synthesis 

however there was a little correlation between the activity strength and oleuropein content of the 

extract. So the authors suggested that there are existed some other effective compounds than 

oleuropein according to their conclusion. This encouraged us to examine the anti-melanogenesis effect 

of all of isolated compounds through this study. In present study, the anti-melanogenic activities of the 

isolated compounds from O. europeae leaves were evaluated by using B16 melanoma cells in order to 

evaluate the inhibition of melanin formation and cell viability at different concentration using arbutin 

as positive control. In Table 1, the inhibitory activities of these compounds on melanin formation in 

B16 melenoma cells was shown at various concentrations. Taking into consideration the cytotoxicity 

to cell lines, we have found several active compounds exhibiting inhibition of melanin synthesis 

(sometimes, better than positive control) and at the same time with low cytotoxicity.  

         Oleuroepin (10), oleoside dimethyl ester (9) and oleoside 11-methyl ester (15) showed good 

inhibition for melanin synthesis; however, oleoside dimethyl ester and oleoside 11-methyl ester were 

more active than oleuropein. The absence of the hydroxytyrosol moiety in the latter two compounds 

may be responsible for increasing their activities. Concerning the cell viability, oleuropein and 

oleoside dimethyl ester showed moderate cytotoxicity but oleoside 11-methyl ester didn’t show any 

cytotoxic effect and this may be due to replacement of one methyl ester in oleoside dimethyl ester with 

acid moiety in oleoside 11-methyl ester. Also, secoxyloganin (16), which sharing the same structure 

with oleoside 11-methyl ester (15) except of the position of the double bond, didn’t show any 

cytotoxic effect and showed good inhibition of melanin synthesis but lower than oleoside 11-methyl 

ester. This may be due to the shifting in the position of the double bond. Clearly, Further work is 

needed to better confirm the Structural Activity Relationships (SAR) of these compounds. The 

flavonoid compounds luteolin (8), luteolin7-O-β-D-glucoside (12), diosmetin 7-O-β-D-glucoside (13), 

all of them showed strong inhibition of melanin synthesis with low cytotoxicity; however, the flavone 

aglycone, luteolin, was more active than the other two flavone glycosides. Concerning the pentacyclic 

triterpenoid compounds, it found that oleanolic acid (4) and maslinic acid (5) showed moderate 

inhibition of the melanin synthesis at 25 µM and 50 µM. Although, oleanolic acid is not cytotoxic, 

maslinic acid showed moderate cytotoxicy at 50 µM. No effect on melanin inhibition was recorded 

concerning uvaol, erythrodiol mixture (3) or α, β-amyrin mixture (1). The other phenolic compounds, 

verbascoside (14), hydroxyl pinoresinol 1-O-β-D-glucoside (11) and hydroxyltyrosol 8-O-β-D-

glucoside, hydroxyl tyrosol 4`-O-β-D-glucoside mixture (17), also showed good inhibition of the 

melanin synthesis with low cytotoxicity. Vomifoliol (6) showed cytotoxicity against B16 melenoma 

cells at concentration of 50 µM rather than inhibition of melanin formation; however, it showed very 

strong inhibition for melanin synthesis (~48% and 38%) at concentration of 25 and 12.5 µM, 

respectively. In conclusion, we have clarified that there are several compounds from olive leaves 

acting as promising and potential drugs for treating hyperpigmentation, as skin-whitening agents with 

less toxicity even than the standard drug arbutin. To the best of our knowledge, this is the first time to 

isolate vomifoliol from family oleaceae which proved to be a potential drug for treatment of patients 

with hyperpigmentation as well as clarification of compounds other than oleuropein which can be used 

as candidate for being a melanin inhibitor. Collectively, these findings could provide important clues 

for the improvement of skin treating disease from the leaves of O. europeae 
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Figure 1. Structures of the isolated compounds (1-17) 
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Table 1. Effects of different compounds of O. europeae on melanin biosynthesis and cell proliferation 

of B16 melanoma cells 

 

Compound 

12.5 µM 25 µM 50 µM 

MC (%) CV (%) MC (%) CV (%) MC (%) CV (%) 

1* 115.1±2.0 76.7±6.7 98.2±11.9 73.7±2.0 89.2±4.0 66.0±6.2 

3*  114.2±3.5 68.8±6.8 116.9±4.8 66.5±3.4 103.5±3.5 67.4±2.8 

4 91.0±6.3 114.8±5.1 72.3±6.8 118.8±10.4 60.7±3.5 120.9±3.9 

5 92.8±6.1 104.1±5.6 76.3±2.7 95.5±3.8 61.6±4.0 67.2±1.7 

6 62.5±4.7 103.0±3.1 52.6±7.4 90.0±4.8 10.2±5.0 69.0±4.8 

8 7.1±2.3 105.3±6.0 0.8±2.6 93.4±10.1 0.5±7.6 84.1±7.6 

9 33.9±4.0 88.3±10.1 28.1±0.7 81.6±3.1 5.3±3.8 76.5±7.2 

10 63.8±3.3 75.8±2.8 46.4±3.3 72.5±2.5 33.9±15.4 73.7±1.7 

11 48.6±4.8 105.1±5.5 27.2±10.4 127.2±11.1 26.7±12.1 136.7±1.2 

12 30.3±8.0 94.1±3.4 10.2±8.5 83.4±6.0 10.7±5.0 77.4±0.6 

13 25.4±4.3 121.6±3.5 17.8±5.8 124.8±9.4 4.9±7.8 94.6±1.0 

14 35.2±4.6 103.7±5.4 21.8±4.6 99.7±8.2 9.3±0.7 104.8±6.4 

15 25.8±8.1 107.2±0.4 22.3±14.0 135.5±4.0 16.0±10.2 165.8±1.6 

16 51.3±7.0 115.3±5.4 44.1±6.8 106.9±3.0 38.3±7.8 110.2±6.3 

17* 64.7±3.5 112.7±4.2 36.1±4.7 93.0±1.4 25.0±8.9 78.8±1.8 
Data presented as means ±SD (n=3), MC, melanin content (%); CV, cell viability (%). Arbutin was used as a 

positive control at 20 µM, CV=91.3±2.6, MC=62.1±7. 

*The tested compounds are in mixture (please see the text) 
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