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ABSTRACT 

In Jordanian folkloric medicine, several medicinal plants–based recipes are used for skin lightening. Local recipes 

for skin lightening were collected and the tyrosinase inhibitory activity of the plants reported in these recipes, as a 

potential depigmentation mechanism was evaluated in vitro on both, mushroom and murine melanoma tyrosinase. 

The surveyed recipes included a total of 25 traditional medicinal plants belonging to 19 families. Kojic acid and 

licorice (Glycyrrhiza glabra) extract were used as positive controls. Thirteen extracts exhibited good mushroom 

tyrosinase inhibitory potential (>70%), and 7 extracts showed moderate tyrosinase inhibition activity (30-70%) 

while 5 extracts showed poor mushroom tyrosinase inhibitory activity (<30%). 

Four of the tested extracts; Juniperus communis L. (Juniper), Rosa indica L. (Rose), Amygdalus communis var. 

amara L. (Bitter almond), and Carthamus tinctorius L. (Safflower) showed good inhibitory activity (>70%) 

against both, mushroom and melanoma tyrosinase enzymes that was similar or better than that of kojic acid. While, 

6 tested extracts, obtained from Raphanus sativus L. (radish), Juniperus communis L. (juniper), Petroselinum 

sativum Hoffm. (parsely), Salvia triloba L. (sage), Viola odorata L. (garden violet), and Mentha piperita L. (mint), 

showed almost similar mushroom tyrosinase inhibitory activity as licorice extract (73.4%).  

Tyrosinase inhibitory activities observed in many of the tested plant extracts validate their traditional use. 

Keywords: Tyrosinase, Melanoma, Folkloric medicine, Skin lightening, Melasma. 

 

1 INTRODUCTION 

Skin hyperpigmentary disorders, such as melasma, 

freckles, and post inflammatory hyperpigmentation, are 

characterized by overproduction and accumulation of 

melanin 1. They can have negative impact on subjects’ 

psychosocial status since they are common on exposed 

areas of the face and the neck 1.The synthesis of skin 

pigment; melanin, takes place inside the melanocytes 

which reside in the basal layer of the epidermis. Melanin 

is formed by a complex pathway that initially involves two 

major reactions catalyzed by tyrosinase (a copper 

containing monooxygenase) 2. Tyrosinase catalyses the 
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hydroxylation of L-tyrosine and the oxidation of the o-

diphenol product L-DOPA (3,4-dihydroxyphenylalanine) 

to give rise to o-dopaquinone that is transformed into 

melanin through a series of reactions 2. As a result of the 

key role, played by tyrosinase in melanin biosynthesis, 

most marketed skin lightening products use a tyrosinase 

inhibitor as the active ingredient (e.g., hydroquinone, kojic 

acid and arbutin). However, the use of these products is 

marred by safety and/or effectiveness concerns 3-5. 

Thus, identification of new depigmenting agents, 

especially of plant origin, is an active research area that is 

reinforced by the belief that plant extracts have a superior 

safety profile to synthetic chemicals 6-8. In cosmetic 

preparations many plant extracts such as Morus alba and 

Glycyrrhiza glabra have been used as depigmenting 

agents 9. 

The use of skin-lightening products is a common 

practice among women living in Jordan 10.  In addition to 

its application in the treatment of hyperpigmentary 

disorders, the use of such products is reinforced by the 

beliefs that lighter skin tone plays a role in self-esteem, 

perception of beauty and youth as well as  marriage and 

employment opportunities 10. This is reflected in the fact 

that several plant-based skin lightening recipes are used in 

the Jordanian folkloric medicine. 

In the present study, to accomplish the list of plants 

used in skin lightening recipes, the authors have 

interviewed major local herbalists in Amman and surveyed 

local folkloric medicine books. Then, the tyrosinase 

inhibitory activity of their aqueous extracts was evaluated 

to provide an evidence based justification for their 

folkloric use and to identify high potency extract(s) of 

local plants that might lead to the development of an 

effective skin lightening product for various 

hyperpigmentary disorders.  

2. Materials and Methods: 

2.1. Surveying and collecting folkloric skin lightening 

recipes: 

Major herbalists (Attarins) in downtown Amman were 

interviewed and local folkloric medicine books were 

searched for local recipes used for skin lightening and for 

the treatment of hyperpigmentation. Some of these recipes 

are reported in Table 1. The plants reported in these recipes 

were purchased from the local market and identified by 

one of the authors (F. Afifi) using descriptive references 

and by comparison with the herbarium specimens of the 

Department of Biology, School of Science, University of 

Jordan. Voucher specimen were kept at the Faculty of 

Pharmaceutical Sciences, Hashemite University (FMSL1-

FMSL26).  

The scientific and common name of the reported 

plants, their families as well as the parts used in the recipes 

were determined and are summarized in Table 2.  

2.2. Preparation of plant extracts:  

Aqueous extracts of the plant parts specified in 

folkloric recipes were prepared by extracting each 5 grams 

of the powdered dried plant parts in 100 mL of distilled 

water at 60 oC for 2 hours. The resulting aqueous extracts 

obtained were filtered, stored in 50 ml centrifuge tubes 

(Jet-Biofil, Canada) and refrigerated at 4 oC until they were 

used in the in vitro tyrosinase inhibition assay. 

2.3. Enzymatic assay of mushroom tyrosinase: 

The effect of the prepared aqueous plant extracts on 

mushroom tyrosinase activity was determined 

spectrophotometrically using a previously published 

methodology  after modifications and validation using 

both Kojic acid and licorice (G. glabra) extract as positive 

controls 9. Mushroom tyrosinase (50 KU, Sigma, Aldrich) 

was aliquoted in potassium phosphate buffer (50 mM, 

pH=6.5) at final concentration of 500 U/ml and stored in -

20 oC freezer until use. Twenty microliters (20 µl) of 

mushroom tyrosinase aliquot, and 60 µl of L-tyrosine (0.1 

mg/ml) were incubated with different volumes (60, 120 µl) 

of the prepared aqueous plant extracts using 96-well plates. 

The final volume of each well was made to 220 µl with 

potassium phosphate buffer (50 mM, pH=6.5) and the 

plates were incubated at 37 oC for 20 minutes. The 

absorbance (Abs) at 490 nm was then measured using 
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microplate reader (680XR, Biorad, Bio-Rad Lab. Inc. 

USA). The same mixture without the plant extract was 

used as a control. Wells containing the plant extracts and 

mushroom tyrosinase without the substrate (tyrosine) were 

used as a blank to omit the effect of plant extract on 

absorbance. Licorice aqueous extract and Kojic acid 

(100µg/ml) in Phosphate Buffered Saline pH 7.2 (PBS, 

Euroclone, Italy) were used as positive controls. 

 The percent inhibition of tyrosinase activity was 

calculated as follows: 

% Inhibition = (C - E) × 100/C ……………. Equation (1) 

Where C is the absorbance at 490 nm without plant 

extract, and E is the absorbance at 490 nm with plant 

extract. Results are shown in Table 3. 

2.4. Cell Culture of murine melanoma: 

The mouse (murine) melanoma, producing melanin; 

B16-F1 (ECACC 92101203) cells, were purchased from 

the ECACC (European Collection of Cell Culture) and 

cultured in DMEM (Euroclone, Italy) supplemented with 

10% (v/v) fetal bovine serum (Euroclone, Italy), 1% L-

glutamine (Euroclone, Italy) and 1% (v/v) 

antibiotic/antimycotic (100 units/ml, Sigma, Aldrich) at 

37oC in a humidified atmosphere with 5% CO2. Cells were 

fed every other day until 80-90% confluency, cells were 

then harvested with 1X trypsin/EDTA (Euroclone, Italy) 

and lysed using 1% Triton X-100 (Promega, USA).  

Lysates were clarified by centrifugation at 13,000 rpm for 

20 minutes and used in enzymatic inhibition assay after 

determining its protein content using Bicinchonic Protein 

Assay Kit (BCA) (Euroclone, Italy). 

2.5. Enzymatic assay of murine melanoma 

tyrosinase: 

The inhibition of melanoma tyrosinase in mouse 

melanoma cell lysate was performed as described 

previously with modifications 11-13. Fifty microliters (50µl) 

of aqueous plant extract were added to a 96-well flat-

bottom plate containing 50 µl of 4mM L-Tyrosine (Sigma, 

Aldrich) and 50 µl of 4 mM L-DOPA (Sigma, Aldrich). 

The plates were incubated at 37 oC for 10 minutes after 

which 50 µl of protein lysate containing equal amounts of 

protein (30 µg) in Phosphate Buffered Saline pH 7.2 (PBS, 

Euroclone, Italy) were added in each well. The final 

volume of each well was 200µl. The plate was then 

incubated at 37 oC for 60 minutes. The absorbance (Abs) 

at 490 nm was then measured using microplate reader 

(680XR, Biorad, Bio-Rad Lab. Inc. USA). The same 

mixture without the plant extract served as a control. Blank 

wells containing the extracts without protein lysate were 

used to omit the effect of plant extract on absorbance. 

Licorice aqueous extract and Kojic acid (100µg/ml) in 

PBS were used as positive controls. The percent inhibition 

of tyrosinase activity was calculated using Equation 1. 

The enzymatic assay was repeated for each plant 

extract using only 100 µl of 2mM L-DOPA as the substrate 

without L-Tyrosine. The absorbance at 490 nm was then 

measured using plate reader. The same mixture without the 

plant extract served as a control. The percent inhibition of 

tyrosinase activity was calculated using Equation 1. 

2.6. Stability study of selected plant extracts: 

Mushroom tyrosinase inhibition assay was performed 

using freshly prepared plant extracts of Crocus sativus, 

Lepidium sativum and Petroselinum sativum and repeated 

after one month storage in the refrigerator (4 oC) in 50 ml 

centrifuge tubes (Jet-Biofil, Canada).  

2.7. Data Analysis: 

Enzymatic inhibition assays (mushroom and 

melanoma tyrosinase) were performed at least in triplicate 

at a minimum of 3 independent times. The percentage 

inhibition results were summarized in Table 3 as the Mean 

± SD.  

3. Results and Discussion: 

A total of 25 traditional medicinal plants, (Table 2), 

belonging to 19 families were found in Jordanian folkloric 

recipes recommended to ameliorate skin 

hyperpigmentation or cause skin lightening.  

The reported plants and plants found in the recipes 

mentioned in Table 1 were evaluated for their potential 

skin depigmenting effect by testing the tyrosinase 
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inhibitory activities of their aqueous extracts in vitro using 

both mushroom and murine melanoma tyrosinase.  

Tyrosinase was targeted in the screening process as it 

is the rate-limiting enzyme in melanin production and its 

inhibition is one of the major strategies in developing new 

skin depigmenting agents 6. Tyrosinase catalyses the first 

two steps of melanin production. It hydroxylates the amino 

acid L-tyrosine to L-dihydroxyphenylalanine (L-DOPA), 

then oxidizes L-DOPA to produce L-DOPA quinone 

which is processed through several elaborate steps to 

produce melanin. 

The aqueous extracts were used to imitate the 

traditional used practices in the folk medicines. The plant 

extracts that caused enzyme inhibition percentage of less 

than 30% were considered poor inhibitors and the ones that 

caused 30-70% inhibition of enzyme activity were 

considered moderate enzyme inhibitors, while good 

enzyme inhibitors were those extracts that caused more 

than 70% inhibition of the enzyme activity.  

Table 3 summarizes the results of mushroom 

tyrosinase inhibition assay presented as percentage (%) of 

tyrosinase inhibition caused by two different volumes 

(120µl and 60µl) of the prepared aqueous plant extracts 

corresponding to the concentrations of 27.3 and 13.6 mg 

dry plant /ml. Out of the 25 plant extracts, only five 

extracts showed poor mushroom tyrosinase inhibitory 

activity (<30%) while seven extracts showed moderate 

tyrosinase inhibition activity (30-70%). The remaining 

thirteen extracts showed good mushroom tyrosinase 

inhibitory activity (>70%). 

Table 3 also shows the results of murine melanoma 

tyrosinase inhibition assay, presented as percentage (%) of 

tyrosinase inhibition caused by 50µl of the prepared 

aqueous plant extracts corresponding to a concentration of 

12.5 mg dry plant /ml. The murine melanoma tyrosinase 

inhibitory activity of the plant extracts was carried out 

under two substrate conditions, namely using L-tyrosine as 

a substrate and L-DOPA as a cofactor and using L-DOPA 

alone without the L-tyrosine. Out of the 25 plant extracts, 

nine extracts exhibited poor melanoma tyrosinase 

inhibition activity (<30%), and eight moderate inhibition 

activity (30-70%) while with six extracts good inhibitory 

activity (>70%) was observed.  

On the other hand, the positive control G. glabra 

aqueous extract displayed 70-73% inhibition of mushroom 

tyrosinase and 43.9-62% inhibition of melanoma 

tyrosinase. The second positive control, Kojic acid 

(100µg/ml) caused 91% inhibition of the mushroom 

tyrosinase and 78% inhibition of melanoma tyrsoinase. 

Interestingly, four of the screened plant extracts; Juniperus 

communis (Juniper), Rosa indica (Rose), Amygdalus 

communis L. var. amara (Bitter almond), and Carthamus 

tinctorius (Safflower), exhibited inhibitory activities 

(>70%) against both mushroom and melanoma tyrosinase 

enzymes that were almost similar or even better than kojic 

acid inhibition (Table 3). 

Most of the plant extracts had shown moderate to good 

mushroom tyrosinase inhibitory activities while only the 

listed first five plant extracts in Table 3 showed poor 

mushroom tyrosinase inhibition. Nevertheless, two of 

these five plants that showed poor mushroom tyrosinase 

inhibition potential exerted moderate to good inhibition of 

melanoma tyrosinase. The aqueous extract of Nigella 

sativa (black cumin) and Rosmarinus officinalis 

(Rosemary) showed 49.7% & 86.5% melanoma tyrosinase 

inhibition, respectively, and poor inhibition (< 30%) of the 

mushroom tyrosinase. Earlier, Subramanian and Sahithya 

(2016) revealed for the alcohol extract of N. sativa 

moderate inhibition  (49.6%) of mushroom tyrosinase 14. 

Similarly, researchers detected for  the essential oil of R. 

officinalis poor mushroom tyrosinase inhibitory potential 
15.  

The aqueous extract of the seeds of sweet almond A. 

communis var. dulcis showed poor inhibition of the 

mushroom and melanoma tyrosinase. The aqueous extract 

of the hull of A. communis var. dulcis was previously 

studied and showed also poor tyrosinase inhibition 

potential 16. However, the alcohol extract of the leaves of 
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the same plant was shown to possess moderate mushroom 

tyrosinase inhibition potential 17. On the contrary, the 

aqueous extract of the seeds of bitter almond A. communis 

var. amara showed in the present study 100% inhibition of 

mushroom tyrosinase and 78.9% inhibition of murine 

melanoma tyrosinase. This was not reported previously for 

bitter almond based on literature search. 

The aqueous extract of the peel of Cucumis melo 

(Muskmelon) showed in our study an inhibition of 

mushroom tyrosinase activity of 24.5-39.2% that agreed 

well with a previous report 18. 

The aqueous extract of leaves of Thymus vulgaris 

(Thyme) resulted in a moderate inhibition of mushroom 

tyrosinase that was similar to the effect of its alcoholic 

extract reported in the literature 19. The same extract showed 

an even higher inhibition of the murine melanoma 

tyrosinase (67.8-84%). It has been reported that T. vulgaris 

contain carvacrol; a monoterpenoid compound, that is 

shown previously to inhibit tyrosinase enzymatic activity in 

B16F10 mouse melanoma cells better than the kojic acid 20.  

The aqueous extract of the leaves of Origanum vulgare 

(Origano) showed moderate inhibition of mushroom 

tyrosinase and good inhibition to murine melanoma 

tyrosinase. A novel phenolic glucoside; origanoside, has 

been previously isolated from O. vulgare aerial parts and 

its depigmenting potential was confirmed in both 

melanoma B16 cells and in animal study 21. 

The aqueous extracts of Curcuma longa (Tumeric) 

roots and C. sativus (Saffron) stigmas/styles showed 

moderate inhibition of mushroom tyrosinase similar to that 

previously reported using the methanolic extracts of the 

same plants 22, 23.  

The aqueous extract of the flower of chamomile, 

Matricaria aurea, is considered a commonly used herbal 

drink among Jordanians for various ailments 24. The 

aqueous extract of this plant showed moderate inhibition 

to both, mushroom (31.9-53.8%) and murine melanoma 

tyrosinase (23.7-70.1%). This inhibition potential was 

shown previously for another chamomile species, M. 

recutita  but not for M. aurea species 25.  

Six tested plants showed almost similar mushroom 

tyrosinase inhibition potential as the positive control G. 

glabra (73.4%). Those were the aqueous extracts of 

Raphanus sativus (73.8%), J. communis (74%), P. sativum 

(75.3%), Salvia triloba (76.4%), Viola odorata (81.6%), 

and Mentha piperita (82.2%).    

The propylene glycol extract of the roots of R. sativus 

showed previously 88% inhibition of mushroom 

tyrosinase comparable to the inhibition obtained in this 

study for the aqueous extract of the seed parts of the same 

plants 26.  

For the ethanolic extract of the fruits of J. communis 

Jagal et al. (2017) have previously reported that this extract 

inhibits tyrosinase activity  and lighten the UV-radiated 

skin of HRM-2 mice 27.  

Petroselinum sativum, known as garden parsley and 

Salvia triloba, known as the East Mediterranean sage 28 are 

two of the most popular herbs in Middle Eastern kitchen 

have exhibited good inhibition of the mushroom tyrosinase 

and moderate inhibition of the murine melanoma 

tyrosinase (Table 3). Literature survey revealed no 

previous studies on the antityrosinase inhibitory activity 

for both commonly used culinary herbs. 

The aqueous extract of garden violet (Viola adorata) 

showed 81.6% inhibition of the mushroom tyrosinase and 

54.3% inhibition of the murine melanoma tyrosinase. 

Although similar inhibitory activities for the organic 

extract was reported, this is the first report on the inhibitory 

activity of the water extract of garden violet 29 30.  

Mentha piperita (mint) is widely used as a common 

herbal tea among the Jordanians and classified as a 

culinary herb for many dishes. Its aqueous extract showed 

82.2% inhibition of the mushroom tyrosinase. The plant 

essential oil was also previously reported to inhibit 

mushroom tyrosinase 31. 

Rosa indica (Rose) showed 91.8 % inhibition of 

mushroom tyrosinase and 100% inhibition of murine 

melanoma tyrosinase. Again, no similar findings could be 
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retrieved from the literature survey. 

The mushroom tyrosinase inhibitory efficacy of the 

methanolic extract of the seeds of nutmeg, Myristica 

fragrans (69%) was reported previously 9. However, more 

potent inhibitory activity of the aqueous extract of the 

seeds (96.3%) was detected in the present study.  

Although in an earlier study the methanolic extract of 

the seeds of L. sativum (Garden cress) did not exhibit any 

tyrosinase inhibitory potential,  in the present study, for the 

aqueous extract of the same plant 99.1% inhibition of 

mushroom tyrosinase was observed 32.   

The aqueous extract of the flowers of C. tinctorius 

showed 100% inhibition of mushroom tyrosinase and 

84.9% inhibition of murine melanoma tyrosinse. The 

methanolic extract of another part of this plant; seeds, was 

previously reported to inhibit mushroom tyrosinase as well 

as reduce melanin content of B16 melanoma cells 33. In 

addition, Carthamus yellow; the major pigment 

component extracted from C. tinctorius, showed both, 

tyrosinase inhibition potential and melanin reduction 

potential in B16F10 melanoma cells 34. 

Fenugreek (Trigonella foenum-graecum) seeds are 

commonly used as a medicinal plant in Jordan for lactation 

deficiency and general weakness 24. The findings of the 

current study indicated 100% inhibition of mushroom 

tyrosinase of the aqueous extract of its seeds. This 

depigmenting potential has been reported previously for 

the alcoholic extracts of the seeds of this plants which 

caused more than 50% inhibition of the mushroom 

tyrosinase 14. Furthermore, its alcoholic extracts reported 

to possess anti-inflammatory properties as well as caused 

reduction in melanin synthesis in murine melanoma 

B16F1 cells 35. 

Cicer arietinum (Chickpea) seeds is a key ingredient in 

hummus; a popular dip in Jordanian kitchens. 

Interestingly, Chickpea has been mentioned by the great 

traditional Persian scientists; Avicenna and Razi who 

mentioned the cutaneous benefits of this legume 36. 

Although no previous studies were carried out for the 

antityrosinase inhibitory activity of chickpea, the results of 

the present study revealed 100% inhibition of the 

mushroom tyrosinase activity.  

In addition to the evaluation of the antityrosinase 

inhibitory potential of the selected 25 plant species, the 

effect of storage in the refrigerator on the mushroom 

tyrosinase inhibition potential of the extracts was studied 

using three aqueous extracts as examples.   Mushroom 

tyrosinase inhibition potential was tested at baseline for the 

freshly prepared extracts of these selected three plants and 

again thirty days after storage in the refrigerator. Results 

are shown in Table 4. Apparently the three tested plant 

extracts; C. sativus, L. sativum and P. sativum have 

preserved their mushroom tyrosinase inhibition potential. 

This finding supports the use of these aqueous plant 

extracts as potential stable and effective component in skin 

depigmenting formulations in the Jordanian traditional 

medicine. 

4. Conclusion: 

The use of most of the plant components in the 

collected recipes in ameliorating hyperpigmentary 

disorders and skin lightening appears to be substantiated 

by the enzyme inhibition studies. More than two third of 

the tested plant extracts exhibited moderate to good 

tyrosinase inhibition efficacy. Of the 25 extracts 

examined, five showed more than 70% inhibition of both 

mushroom and murine tyrosinase and only  three plant 

extracts; Cyperus esculentu (Earth almond), A. communis 

L. var. dulcis (Sweet almond) and Sambucus niger 

(Elderberry) were poor inhibitors of both mushroom and 

murine tyrosinase.  

Four of the screened plant extracts; J. communis, R. 

indica, A. communis L. var. amara, and C. tinctorius L., 

inhibited both mushroom and melanoma tyrosinase 

enzymes almost similar or even better than kojic acid.  

Interestingly, the tyrosinase inhibition potential of the 

of P. sativum (parsley), S. triloba (sage), A. communis var. 

amara (bitter almond) and R. indica (rose), which 

exhibited good tyrosinase inhibition, has not been reported 
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previously based on the comprehensive literature survey. 

The aqueous extracts of C. sativus (saffron), L. sativum 

(garden cress) and P. sativum (parsley) preserved their 

tyrosinase inhibitory properties for one month at 4 oC 

which indicates the stability of the active constituents and 

their potential to be incorporated into cosmeceutical 

formulations. Further in vitro and in vivo evaluation of the 

promising plant extracts are recommended. 
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Table 1: A number of Jordanian skin lightening folk recipes and direction for use. Plants in recipes are written in Bold. 

No. Components  Direction for use 

1. Sage extract and honey Morning and evening 

2.  Common violet and elderberry extracts Morning and evening 

3. Boiled seeds of radish Twice daily 

4. Extract of parsley Apply at night and wash in the morning 

5. Extracts of chickpeas Use as mask for 30 min and wash 

6. Peel of the Muskmelon and honey or olive oil Apply to face for 20 minutes and wash with water 

7. Castor oil (Ricinus communis) Twice daily for one month 

8. Powder of Black cumin and vinegar Mix to form a paste, apply to skin for 30 min and wash  

9. Cucumber, sweet almond, garden cress, Parsley, 

Chicory 

Orally and topically 

10. Juice of the Muskmelon Once daily 

11. Safflower extract Once daily 

12. Extract of Fenugreek seeds Use cotton wool to apply to the skin twice daily 

13. Garden cress juice and honey Twice daily 

14. Starch and Saffron Mix together and apply to melasma 

15. Extract of Origano Apply at night and wash in the morning 

16. Powdered Muskmelon peel and honey Once daily for one week 

17. Oil of sweet and bitter almonds Once evening for 3 days 

18. Castor oil Once evening for 4 weeks 

19. Ground seeds of nutmeg mixed with honey Mask for 1 hour 

20. Ground earth almond and honey Mask for 1 hour 

21. Mint leaves extract Apply and leave for overnight 

22. Juice of the Muskmelon Mask for 1 hour 

23. Castor oil, ground tumeric, Vaseline and beeswax Once in the evening for at least 4 weeks 

24. Castor oil, earth almond, Vaseline, beeswax Once in the evening for at least 4 weeks 

 

 



Screening of commonly used plant…                                                                                                              Saja Hamed, et al. 

- 120 - 

Table 2: The plants screened, their scientific names, families, Arabic names and parts used. 

No. Scientific name  Family  Common name  
Arabic 

name 
Parts used 

1* 
Amygdalus communis L. var. 

dulcis 
Rosaceae Sweet almond Loz hilo Seeds 

2 A. communis L. var. amara Rosaceae Bitter almond Loz mur Seeds 

3 Carthamus tinctorius L. Asteraceae Safflower O'sfur Flowers 

4 Cicer arietinum L. Fabaceae Chickpea Hummus Seeds 

5 Crocus sativus L. Iridaceae Saffron Z'afaran Stigmas/Styles 

6 Cucumis melo L. Cucurbitaceae Muskmelon Shomam Peels 

7 Curcuma longa L. Zingiberaceae Turmeric Curcum Roots 

8 Cyperus esculentus L. Cyperaceae Earth almond Hab alaziz Fruits 

9 Glycyrrhiza glabra L. Leguminosae 
Licorice (positive 

control) 
Aerq alsos Roots 

10 Jasminum officinale L. Oleaceae Jasmin Yasmin Flowers 

11 Juniperus communis L. Cuprassaceae Juniper Ar'ar Aerial parts 

12 Lepidium sativum L. Cruciferae Garden cress Rashad Seeds 

13 Matricaria aurea (Loeffl) Sch Bip Asteraceae Chamomile Babonej 
Flowering heads, 

leaves 

14 Mentha piperita L. Lamiaceae Mint Na’na Leaves 

15 Myristica fragrans L. Hout Myristicaceae Nutmeg Jozettib Seeds 

16 Nigella sativa L. Ranunculaceae Black cumin 
Alhaba 

alsouda 
Seeds 

17 Origanum vulgare L. Lamiaceae Origano Mardaqush Leaves 

18 Petroselinum sativum Hoffm. Umbelliferae Parsley Bakdonis Leaves, stem 

19 Raphanus sativus L. Brassicaceae Radish Fejil Seeds 

20 Rosa indica L. Rosaceae Rose Ward Petals, flowers 

21 Rosmarinus officinalis L. Lamiaceae Rosemary Iklil aljabal Leaves 

22 Salvia triloba L. Lamiaceae Sage Meramia Leaves 

23 Sambucus nigra L Caprifoliaceae Elderberry Bailasan Flowers 

24 Thymus vulgaris L. Lamiaceae Thyme Z'atar Leaves 

25 Trigonella foenum-graecum L. Leguminosae Fenugreek Holbe Seeds 

26 Viola odorata L. Violaceae Garden violet Banafsaj Flowers 

*FMSL1-FMSL26 
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Table 3: Percentage mushroom tyrosinase inhibition at two different volume/concentrations of aqueous plant extracts (60 

& 120 µl) and percentage of murine melanoma tyrosinase inhibition (using either L-tyrosine with L-dopa as substrate or L-

dopa alone) by 50 µl of aqueous plant extracts found in folkloric recipes. Kojic acid (100µg/ml) & Glycyrrhiza glabra L. 

served as positive controls. 

No. 

Scientific name 

Inhibition of mushroom 

tyrosinase 

%inhibition (± SD) 

Inhibition of melanoma 

tyrosinase 

%inhibition (± SD) 

50µl (12.5mg/ml) 

 

 
120 µl  

(27.3 mg/ml) 

60µl  

(13.6 mg/ml) 

Tyrosine + 

DOPA 
DOPA 

1 Cyperus esculentus L. 0.4 (4.9) 6.5 (5.1) 11.1 (10.7) 10.2 (5.6) 

2 Nigella sativa L. 12.4 (4.8) 16.8 (9.4) 49.7 (7.1) 1.1 (1.5) 

3 Rosmarinus officinalis L. 19.4 (5.2) 28 (1.0) 86.5 (1.3) 93.0 (1.3) 

4 
Amygdalus communis L. var. 

dulcis 
19.7 (4.6) 3.7 (9.1) 1.9 (3.2) 5.9 (5.3) 

5 Sambucus nigra L. 21.6 (0.7) 0.1 (0.2) ND ND 

6 Jasminum officinale L. 32.3 (14.9) 35.3 (9.1) 33.3 (3.9) 31.1 (7.0) 

7 Cucumis melo L. 39.2 (10.6) 24.5 (3.8) ND ND 

8 Thymus vulgaris L. 39.4 (5.6) 37.6 (2.6) 67.8 (3.7) 84.0 (3.6) 

9 Origanum vulgare L. 41.4 (7.0) 16.5 (1.8) 71.9 (1.9) 83.2 (6.2) 

10 Curcuma longa L. 42.7 (1.2) 44 (3.5) 17.3 (3.0) 13.9 (3.0) 

11 Crocus sativus L. 50.1 (10.8) 7.8 (2.3) 9.9 (7.1) 4.9 (9.1) 

12 
Matricaria aurea (Loeffl) Sch 

Bip. 
53.8 (1.1) 31.9 (9.4) 23.7 (13.8) 70.1 (4.9) 

13 Glycyrrhiza glabra L. 70.4 (17.4) 73.4 (7.4) 62.3 (13.2) 43.9 (3.7) 

14 Raphanus sativus L. 73.8 (8.0) 46.2 (3.7) 0.5 (0.2) 6.5 (5.5) 

15 Juniperus communis L. 74 (0.7) 74.4 (7.2) 71.3 (39.8) ND 

16 Petroselinum sativum Hoffm. 75.3 (2.6) 35.5 (6.3) 2.6 (4.8) 56.4 (7.9) 

17 Salvia triloba L. 76.4 (13.2) 59.6 (7.5) 2.5 (4.6) 61.7 (4.5) 

18 Viola odorata L. 81.6 (9.3) 54.7 (5.5) 12.2 (2.7) 54.3 (18.6) 

19 Mentha piperita L. 82.2 (16.4) 77.7 (12.2) 0.5 (0.3) 7.8 (4.7) 

20 Rosa indica L. 91.8 (8.2) 82.8 (5.0) 100.0 (14.1) 80.5 (34.6) 

21 
Amygdalus communis L. var. 

amara 
95.1 (7.0) 100 (6.3) 78.9 (15.8) 67.7 (6.5) 

22 Myristica fragrans L. Hout 96.3 (1.1) 92.2 (3.1) 33.9 (5.9) 27.4 (4.3) 

23 Lepidium sativum L. 98.5 (0.5) 99.1 (1.2) 6.5 (7.4) 10.4 (6.9) 

24 Carthamus tinctorius L. 100 (25) 79 (11) 84.9 (13.3) 85.1 (15.1) 
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No. 

Scientific name 

Inhibition of mushroom 

tyrosinase 

%inhibition (± SD) 

Inhibition of melanoma 

tyrosinase 

%inhibition (± SD) 

50µl (12.5mg/ml) 

 

 
120 µl  

(27.3 mg/ml) 

60µl  

(13.6 mg/ml) 

Tyrosine + 

DOPA 
DOPA 

25 Trigonella foenum-graecum L. 100 (13.5) 64.6 (9.1) 0.6 (0.3) 15.1 (1.4) 

26 Cicer arietinum L. 100.5 (15.4) 71.8 (13.2) 0.62 (0.4) 0.33 (0.23) 

27 Kojic acid (100µg/ml) 91.2 (1.6) 78.4 (0.9) 

 

Table 4: The stability of selected plant extracts (120µl) stored at 4oC for one month. 

 

No. 

 

Scientific name 

%Inhibition of mushroom tyrosinase (±SD) at two 

time points 

0 time (freshly 

prepared) 

After 1 month 

1. Crocus sativus L. 44.6±6.0 54.5±16.7 

2. Lepidium sativum L.  103.6±0.8 100.7±4.2 

3. Petroselinum sativum Hoffm. 62.9±0.5 53.3±11.7 
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فحص المستخلصات النباتية الشائعة الاستخدام في وصفات تفتيح البشرة الشعبية الأردنية لنشاطها المثبط 
 التايروسينيز (دراسة مخبرية) نزيملإ

 
  3، حاتم الخطيب3، ياسر البستنجي1، ايمان المنسي2فاطمة عفيفي ،1سجى حامد

 
  كلية العلوم الصيدلانية، الجامعة الهاشمية، الأردن 1

  كلية الصيدلة، جامعة العلوم التطبيقية الخاصة، الأردن 2
     كلية الصيدلة، الجامعة الأردنية، الأردن 3

  
  

  ملخـص
في الطب الشعبي الأردني، تستخدم العديد من الوصفات القائمة على النباتات لتفتيح البشرة. تم جمع الوصفات المحلية 

مشروم جدة في هذه الوصفات على كل من انزيم الاو تلتفتيح البشرة وتم تقييم النشاط المثبط لمستخلصات النباتات الم
 يا الميلانوما من الفئران كآلية عمل محتملة لتفتيح البشرة وازالة التصبغات. تايروسينيز وانزيم التايروسينيز من خلا

عائلة نباتية وتم استخدام حمض الكوجيك  19من النباتات الطبية والتي تعود الى  25شملت الوصفات الشعبية ما مجموعه 
  ومستخلص عرق السوس كضوابط إيجابية معروفة في تثبيط انزيم التايروسينيز.

نزيم)، لإمن نشاط ا %70كثر من أنزيم المشروم تايروسينيز (تثبيط لإأظهر ثلاثة عشر مستخلص نباتي تثبيط جيد 
نزيم) في حين لإمن نشاط ا ٪70-30نزيم المشروم تايروسينيز ( تثبيط  لإمستخلصات نباتية تثبيط معتدل  7وأظهرت 
  نزيم) .لإمن نشاط ا ٪30بيط اقل من نزيم المشروم تايروسينيز (تثلإمستخلصات تثبيط ضعيف  5أظهرت 

 Juniperus communis (Juniper), Rosa. indica (Rose) Amygdalus communis وهي أربعة من المستخلصات المختبرة

var. amara (Bitter almond), and Carthamus tinctorius (Safflower)  70أظهرت نشاطا مثبطا جيدا  (أكثر من٪ (
نزيم التايروسينيز من خلايا الميلانوما من الفئران وكان تثبيطهم مماثلا أو أفضل من إوم تايروسينيز ولكل من إنزيم المشر 

نيز نزيم المشروم تايروسيلإنباتية نشاطا مثبطا المستخلصات من الوأظهرت ستة  تثبيط حمض الكوجيك (الضابط الايجابي). 
   هيتقريبا مماثل  لمستخلص عرق السوس (الضابط الايجابي) و 

 Raphanus sativus (radish), Juniperus communis (juniper), Petroselinum sativum (parsely), Salvia triloba 

(sage), Viola odorata (garden violet), and Mentha piperita (mint).  
لتايروسينيز من نزيم اإايروسينيز ومن الملاحظ ان نشاط العديد من المستخلصات النباتية في تثبيط كل من إنزيم المشروم ت

  .خلايا الميلانوما يدعم صحة استخدامها التقليدي في وصفات تفتيح البشرة وعلاج التصبغات
  . الميلانوما، الطب الفولكلوري، تفتيح البشرة، الكلفالتايروسينيز،  الكلمات الدالة:

____________________________________________  
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