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ÖZET:  

Bu çalışmada, farklı ülkelerde yetişen Loranthus europaeus örneklerindeki aminoasit miktarları 

Yüksek Performanslı Sıvı Kromatografisi (HPLC) ile tayin edildi. Esansiyel olmayan 

aminoasitler bakımından, İran’da yetişen Loranthus europaeus, aspartik asit, serin, alanin, pirolin 

ve tirozin; Irak’ta yetişen, glutamik asit, asparajin, glisin, glutamin; Türkiye’de yetişen örneklerin 

ise sistein yönünden daha zengin olduğu bulunmuştur. Türkiye’de yetişen Loranthus europaeus 

örneklerinin asparajin, serin, glisin, glutamin, alanine, pirolin ve tirozin; Irakta yetişen aspartik 

asit, İran’da yetişen ise glutamik asit yönünden fakir oldukları söylenebilir.Toplam esansiyel 

amino asit açısından en zengin İran iken, en fakir Türkiye’de yetişen Loranthus europaeus 

örneklerinin olduğu belirlenmiştir. Toplam aminoasit miktarı en fazla Irak örneklerinde iken, en 

düşük olan ise Türkiye örneklerinde bulunmuştur. Esansiyel ve non-esansiyel aminoasit 

miktarlarının bölgeler arasında değişiklik göstermesi, coğrafi ve ekolojik farklılıklardan 

kaynaklandığı söylenebilir. 

Amino Acids Profile of Loranthus europaeus from Different Countries 

Highlights: 

• Loranthus 

europaeus 

• Aminoacids 

• HPLC 

 

Keywords: 

• Loranthus 

europaeus 

• Amino Acids 

• Total Amino 

Acid 

• HPLC 

 

ABSTRACT:  

In this study, the amounts of amino acids in Loranthus europaeus samples grown in different 

regions (Türkiye, Iran and Iraq) were analyzed by High Performance Liquid Chromatography 

(HPLC).The results indicate that, aspartic acid, serine, alanine, proline and tyrosine were found 

to be highest in samples grown in Iran, glutamic acid, asparagine, glycine, and glutamine were 

found in Loranthus europaeus samples grown in Iraq, and cysteine was found to be highest in 

samples grown in Türkiye. It can be said that Loranthus europaeus growing in Turkey is poor in 

terms of asparagine, serine, glycine, glutamine, alanine, proline and tyrosine, on the other hand 

aspartic acid found to be lowest in samples from Iraq and glutamic acid is the lowest samples 

from Iran. It was obtained that while Loranthus europaeus samples grown in Iran is the richest 

in terms of total essential amino acids, on the other hand samples grown in Türkiye is the poorest. 

Total amino acids content was highest in Iraqi samples and the lowest in Turkish samples. It can 

be said that the variation of essential and non-essential amino acids contents between regions 

could be due to geographical, and ecological differences. 
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INTRODUCTION 

The hemiparasite Loranthus europaeus (Loranthaceae), also known as mistletoe, is a plant native 

to Southeast Europe, Anatolia, Southern Russia, Iran and Iraq (Sharquie et al., 2017; Benabderrahim et 

al., 2019). Mistletoe, which is semi-parasitic, produces its own carbohydrates by photosynthesis while 

living in various host trees, but obtains the mineral and water needs necessary for nutrition from its hosts. 

(Griggs, 1991; Ferenc et al., 2014). Mistletoe composition and biological activities depend on harvest 

season and host tree species (Wagner et al., 1996). Mistletoe, which slows down or stops the 

development of host trees and causes them to weaken, which is used as an animal feed because they do 

not shed their leaves in winter (Öztürk et al., 2020). Loranthus has traditionally been used to treat 

schizophrenia, diabetes, blood clots, and as an immune system enhancer. It is also employed to treat 

heart illness, epilepsy, infertility, rheumatoid arthritis, oedema, menopausal syndrome, burns, eczema, 

foot ulcers, swellable injuries, and agglutination. Several scientific studies have revealed that this plant 

contains bioactive constituents such as rutin, epicatechin, and quercetin (Aidy et al., 2022). Studies have 

reported that Loranthus europaeus contains many substances such as flavonoids, rutin, alkaloids, 

glycosides, carbohydrates, aldehydes, ketones, protein, polysaccharides, terpenes, phenolic acid, 

palmitic acid, paraffin and sugar (Harvala et al., 1984; Al-Fartosy and Al-Rikaby, 2007; Sharquie et al., 

2016).  

It has been reported that amino acids are important in the metabolism of nutrients, cellular growth 

and development, reproduction and health, and abnormal physiological functions and diseases occur 

when the intake rate is unbalanced or deficient (Song et al., 2018). It has been reported that liver 

dysfunction is caused by a change in the ratio of aromatic amino acids to branched-chain amino acids 

(Lake et al., 2002). It has been reported that different amino acids are used to detoxify ammonia in the 

blood in liver diseases and in the treatment of heart failure, peptic ulcer and male infertility, while some 

amino acids serve as intermediate precursors in the production of antibiotics (Stoimenova et al., 2013). 

Since the amino acid content of food and feed is a measure of its nutritional value, that is an important 

to determine the amino acid amount in plants (Heems et al., 1998).  

According to literature survey, there is not sufficient study was found on the amino acid contents 

of Loranthus europaeus. The main goal of this study is to determine the essential and non-essential 

amino acid content in the seeds of Loranthus europaeus grown in three different regions (Türkiye, İran 

ve Irak) and compare the results. The results obtained from this work may guide researcher to investigate 

the way to use Loranthus europaeus as source of amino acids. 

MATERIALS AND METHODS  

Materials 

Loranthus europaeus seeds were purchased from markets in three different countries (Turkey, Iraq 

and Iran). Experiments were carried out by SHIMADZU HPLC, Prominence-I LC- 2030C 3D Model 

equipped with PDA detector, Sonicator (Wise Clean, WUC-AO3H, 170 W), Blender (Fakir Hausgrate 

220 W). Double distilled (dd H2O) water was used throughout the work. All the chemical used are 

reagent or analytical grade and obtained from Merck or Sigma-Aldrich. 

Determination of Amino Acid 

According to the methods used by Çakmak et al. (2021) samples dried at 80 ºC then 1.5 gram taken 

from the homogenized samples, hydrolysed, derivatized and analysed by HPLC. 
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Statistical Analysis 

All measurements were triplicated and Mean ± Standard deviation was determined. The results 

were subjected to one-way ANOVA by SPSS 22.0 for Windows. Differences between the group’s means 

were analyzed for significance using Tukey’s HSD (honestly significant difference) test The level of 

statistical significance was expressed as p<0.05. 

RESULTS AND DISCUSSION  

Amino acids are the building blocks of proteins and intermediates in metabolic pathways that 

regulate gene expression, immunity and signal transduction. In addition to their physiological regulatory 

roles, amino acids are closely related to other metabolic networks (Wu. 2010; Kim et al., 2015). Analysis 

results of the Loranthus europaeus samples taken from different regions are given in Table 1, Figures 1 

and 2. 

Table 1.The amounts of amino acids in the seeds of the Loranthus europaeus plant grown in Turkey, Iran and Iraq (µg/g dw) 

Amino acids Türkiye Iran  Irak 

Aspartic acid 97.81 ± 5.27 b 271.34 ± 15.76 a 61.67 ± 6.36 c 

Glutamic acid 530.79 ± 12.30 a 448.57 ± 26.19 b 561.75 ± 33.29 a 

Asparagine 2044.38 ± 30.83 c 2284.67 ± 73.38 b 2965.00 ± 55.00 a 

Serine 1.80 ± 0.26 b 3.13 ± 0.25 a 2.07 ± 0.15 b 

Glycine 178.06 ± 13.42 c 259.00 ± 13.53 b 289.00 ± 14.53 a 

Glutamine 688.11 ± 32.80 c 939.67 ± 35.50 b 1371.33 ± 73.21 a 

Alanine 3.90 ± 0.59  4.97 ± 0.18  4.31 ± 0.47  

Proline 1.88 ± 0.20  2.42 ± 0.28  2.02 ± 0.26  

Tyrosine 291.02 ± 21.19 c 440.67 ± 27.30 a 372.00 ± 17.09 b 

Cysteine 36.80 ± 3.22 a  34.50 ± 4.43 a 19.80 ± 4.85 b 

Histidine* 465.39 ± 50.21  404.33 ± 26.39  391.67 ± 27.54  

Arginine 94.25 ± 7.03 a 86.33 ± 7.51 a 41.00 ± 5.57 b 

Threonine* 32.29 ± 4.52 a 13.33 ± 2.52 c 21.00 ± 2.65 b 

Valine* 9.57 ± 0.85 a 9.57 ± 0.65 a 7.37 ± 0.71 b 

Methionine* 382.33 ± 17.38 c 677.33 ± 41.97 a 554.67 ± 22.48 b 

Leucine* 86.67 ± 3.58 c 169.67 ± 3.06 a 128.33 ± 6.11 b 

Isoleucine * 41.17 ± 2.75 c 87.33 ± 4.04 a 68.33 ± 2.52 b 

Phenylalanine * 374.47 ± 19.62 c 540.33 ± 37.29 a 421.67 ± 17.56 b 

Tryptophan* 207.93 ± 24.91  208.33 ± 13.58  233.33 ± 15.28  

Lysine* 51.08 ± 5.63 b 41.67 ± 6.51 b 83.00 ± 7.55 a 

TE 1745.16 ± 90.58 c 2238.23 ± 55.51 a 1950.37 ± 7.27 b 

TNE 3874.57 ± 64.96 c 4688.93 ± 108.35 b 5648.95 ± 42.41 a 

TA 5619.73 ± 110.81 c 6927.16 ± 154.16 b 7599.32 ± 313.16 a 

TE/TNE% 45 48 35 

TE/TA% 31 32 26 
Note: *: Essential amino acid, TE: Total essential amino acid, TNE: Total non-essential amino acid, TA: Total amino acid, Statistical difference indicated 

in table with the different letter the highest average value’s expressed with the letter "a" and the lowest value’s with the letter "c" in addition the same 

letter indicates no statistical difference. There are significant differences at the p<0.05 level between the values indicated with different letters on the 

same line. There is no significant difference at the p>0.05 level between values without lettering in the same line.  

Aspartic acid plays a role in the tricarboxylic acid cycle, defence systems, and the production of 

signal amino acids (Sanchez et al., 1998). Glutamic acid, which is important for proline biosynthesis, is 

effective in the carbon and nitrogen cycle in metabolism (Forde and Lea, 2007). The highest aspartic 

acid and glutamic acid were observed in the samples grown in Iran and Iraq region, respectively while 

the lowest amount was found in Iraq and Iran (Table 1 and Figure 1). 

Asparagine, which is an important in regulating the glucose balance in the cell, provides nitrogen 

accumulation (Haroun et al., 2010). While asparagine was found highest in the Loranhtus europaeus 

grown in Iraq region, the lowest was the samples from Türkiye (p<0.05). 
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Figure 1. Non-essential amino acid amounts in Loranthus europaeus samples from different regions (asparagine value 

divided by 4, glutamine value divided by 2, serine, alanine, proline values multiplied by 20) 

Serine has a fundamental role in signalling, while glycine is effective in reducing the effect of 

oxygen-dependent free radicals (Ros et al., 2014). The highest amount of glycine and serine were 

observed in the samples grown in Iran and Iraq, respectively. 

While glutamine regulates nitrogen metabolism in the cell (Miflin and Habash, 2002), alanine 

plays a role in the regulation of the defence system and intracellular pH (Kalefetoğlu and Ekmekçi, 

2005). The lowest glutamine and alanine were found in samples grown in Turkey (Table 1 and Figure 

1). 

Bakar et al. (2021) reported that the amount of serine in white myrtle fruit (2.75 mg/g dw) and 

glutamic acid (1.8 mg/g dw) in black myrtle fruit. Proline, which involves in protein synthesis and 

structure, has an important role in wound healing, antioxidant reactions and immune responses in 

addition to metabolism and nutrition (Wu et al., 2011). The difference between the proline content of 

Loranthus europaeus grown in all three regions is statistically insignificant when compared with each 

other (p>0.05). Duan et al. (2020) found the amounts of aspartic acid, glutamic acid, proline, serine and 

glycine in licorice 0.56, 0.37, 6.38, 4.86 and 0.14 mg/kg, respectively. 

Tyrosine is required for the synthesis of a variety of natural compounds in plants, such as 

tocopherols, ubiquinone, betalains, and benzylisoquinoline alkaloids. Tyrosine-derived metabolites, 

tocopherols and ubiquinone are important for plant survival (Xu et al., 2019). Cysteine is very important 

in supporting protein folding and stability by forming disulfide bonds with other cysteine molecules. 

Cysteine is a precursor molecule for the synthesis of glutathione, which plays an important role in the 

response of plants to stress (Mendoza-Cozatl et al., 2010). The highest tyrosine was observed in the 

sample grown in Iran, while the lowest was observed in the sample grown in Türkiye (p<0.05). The 

lowest cysteine was observed in the sample grown in Iraq (p<0.05), the difference between the samples 

from Türkiye and Iran was statistically insignificant (p>0.05). 
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Figure 2. Essential amino acid amounts in Loranthus europaeus samples from different regions (Histidine, 

methionine and phenylalanine values divided by 2) 

Histidine is necessary for the formation of red blood cells and the myelin sheath, arginine is an 

important for growth hormone synthesis and strengthening the immune system (Lee and Kim, 2019). 

The difference between the amount of histidine in the samples grown in Türkiye, Iraq and Iran was found 

to be statistically insignificant (p>0.05). Arginine content of the sample grown in the Iraq region is the 

lowest and Türkiye region is the highest, on the other hand the difference between samples from Iran 

and Türkiye regions were insignificant (p>0.05). Mukhtar et al. (2022) found the amounts of glycine, 

asparagine, glutamine, histidine and arginine in bitter tomato eggplant grown in Nigeria 4.58, 5.36, 1.22, 

8.40 and 0.09 mg/g dw, respectively.  

Threonine, which is an important in fat metabolism and immune system, is also found in the 

structure of proteins such as collagen and elastin (Olgun et al., 2016). While the highest amount of 

threonine was observed in the sample grown in Türkiye, the lowest amount was determined in the sample 

grown in Iran, and the difference between regions was significant (p<0.05). 

Proteins rich in proline, glycine, leucine and methionine play an important role in cell wall growth, 

while leucine, isoleucine and valine have been reported to protect the cell against osmotic stress 

(Zemanova et al., 2017). Phenylalanine, tyrosine and tryptophan are aromatic amino acids derived from 

the shikimate pathway and are required for protein synthesis and production of aromatic secondary 

metabolites, e.g. anthocyanin. It is stated that tryptophan, which is important in cell development, is the 

precursor of neurotransmitter biomolecules (Zemanova et al., 2017). The lowest valine was found in the 

Loranthus europaeus sample grown in Iraq, the highest values found in the samples from Iran and 

Türkiye regions. While the highest amount of methionine, leucine, isoleucine, phenylalanine was 

observed in samples grown in Iran region, the lowest was determined in samples grown in Türkiye, and 

the difference between regions is statistically significant (p<0.05) (Table 1 and Figure 2).  Mukhtar et 

al. (2022) found the amounts of methionine, tryptophan, lysine, cysteine and tyrosine in the dark 

eggplant sample grown in Turkey 3.71, 1.0, 6.80, 1.88 and 1.02 mg/g dw, respectively. 

In the parsley leaf, alanine, proline, leucine, isoleucine, valine and threonine were found to be 2.79, 

0.80, 0.35, 0.22, 0.79 and 0.79 g/kg, respectively (Duan et al., 2020). The difference between tryptophan 

content in samples grown in all three regions is insignificant (p>0.05). Lysine has a role in metabolism, 

such as producing glutamic acid and increasing resistance to stress (Azevedo and Lea, 2001). While the 

highest amount of lysine is found in the sample grown in the Iraq region (p<0.05), the difference between 

other regions is statistically insignificant (p>0.05). While total essential amino acid amounts 1745.16, 
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1950.37 and 2238.23 were found in Loranthus europaeus samples grown in Turkey, Iraq and Iran, the 

total amino acid values 5619.73, 7599.32 and 6927.16 µg/g dw were found respectively. The difference 

between the values of the three regions were significant (p<0.05) (Table 1). 

Mukhtar et al. (2022) reported that the total amount of essential amino acids in five different 

eggplant samples ranged from 19.31 to 27.21 mg/g dw. Sadiq et al. (2013) found the amount of essential 

amino acids in the pulp and seed of the date palm (Phoenix dactylifera), respectively 12.78 and 7.11 

g/100 g dw, while the total amino acid amount 28.22 and 15.28 g/100 g dw were reported. 

The total amount of essential and non-essential amino acids in Nitraria tangutorum Bobr were 

44.39 and 65.65 mg/g dw, respectively, and it has been reported that TE/TA, TE/TNE ratios should be 

over 40% and 60%, respectively, in a good protein source (Zhou et al. 2019). 

As seen in Table 1, TE/TNE ratio in Loranthus europaeus samples were between 35-48%, while 

TE/TA values were between 26 and 32%. From these results, it can be said that the essential amino acid 

ratios are lower than the recommended amount in all samples studied (Table 1). 

CONCLUSION 

In terms of non-essential amino acids, it can be said that the samples grown in Iran and Iraq are 

richer than Türkiye. It can be said that the Loranhtus europaeus samples grown in Türkiye is rather poor 

in terms of asparagine, serine, glycine, glutamine, alanine, proline and tyrosine amino acids compared 

to other regions. Loranhtus europaeus grown in Iran is rich in aspartic acid, serine, alanine, proline and 

tyrosine, while the samples grown in Iraq is richer in glutamic acid, asparagine, glycine and glutamine 

then the other regions. 

It can be said that Loranthus europaeus, which grows in the Iran region, is richer in total essential 

amino acids compared to other regions.  

The difference between the regions in terms of total amino acid, essential amino acid and non-

essential amino acid was statistically significant (p<0.05) when compared with each other. 

Loranthus europaeus is thought to have the potential to be used in important sectors such as 

pharmaceuticals and food additives in terms of essential amino acids such as histidine, trypthophane, 

methionine and phenylalanine. 

Conflict of Interest 

The article authors declare that there is no conflict of interest between them. 

Author’s Contributions  

The authors declare that they have contributed equally to the article. 

REFERENCES  

Aidy A, Bahmani M, Pirhadi M, Kaviar VH, Karimi E, Abbasi N. 2022. Phytochemical Analysis and 

Antimicrobial Effect of Essential Oil and Extract of Loranthus europaeus Jacq. on Acinetobacter 

baumannii, Staphylococcus aureus, and Pseudomonas aeruginosa. Kafkas Univ. Vet. Fak. Derg., 

28(2): 161–167.  

Al-Fartosy AJM, Al-Rikaby AKJ. 2007. Antioxidant Action of Monoterpene from Loranthus europaeus 

L. Seeds. Al Basra Journal for Agricultural Science 20: 322-336. 

Azevedo RA, Lea PJ. 2001. Lysine metabolism in higher plants. Amino Acids 20(3): 261-279. 

Bakar B, Çakmak M, Ibrahim MS, Özer D, Saydam S, Karatas F. 2021. Investigation of Amounts of 

vitamins. lycopene. and elements in the fruits of opuntia ficus-indica subjected to different 

pretreatments. Biological Trace Element Research 198(1): 315-323. 



Haval Mohammed ALI et al. 13(4), 2743-2750, 2023 

Amino Acids Profile of Loranthus europaeus from Different Countries 

 

2749 

Benabderrahim MA, Elfalleh W, Sarikurkcu C, Sarikurkcu RB. 2019. Biological activities and 

phytochemical composition of organs from Loranthus europaeus,” Ind. Crops Prod., 141: 111772. 

Çakmak M, Özer D, Karataş F, Saydam S. 2021. Combine Effect of Vitamin C and venlafaxine on the 

Amino Acid Content of Saccharomyces cerevisiae. European Journal of Applied Sciences 9(6): 

137-153. 

Duan W, Huang Y, Xiao J, Zhang Y, Tang Y. 2020. Determination of free amino acids, organic acids, 

and nucleotides in 29 elegant spices. Food Science Nutrition 8(7): 3777–3792.  

Ferenc L, Stefan M, Arben M, Hyssen S. 2014.  Handbook of the major forest pests in Southeast Europe, 

Pristina, pp.71. 

Forde BG, Lea JF, 2007. Glutamate in plants: metabolism, regulation, and signalling. Journal of 

Experimental Botany 58(9): 2339-2358. 

Griggs P. 1991. Mistletoe, myth, magic and medicine. The Biochemist 13: 3–4 

Haroun SA, Shukry WM, El-Sawy O. 2010. Effect of asparagine or glutamine on growth and metabolic 

changes in phaseolus vulgaris under in vitro conditions. Bioscience Research 7(1): 1-21. 

Harvala E, Exner J, Becker, H. 1984. Flavonoids of Loranthus europaeus. Journal of Natural Products, 

47, 1054-1055. 

Heems D, Luck G, Fraudeau C, Vérette E. 1998. Fully automated precolumn derivatization, on-line 

dialysis and high- performance liquid chromatographic analysis of amino acids in food, beverages 

and feedstuff,” J. Chromatogr. A, 798(1–2): 9–17.  

Kalefetoğlu T, Ekmekçi Y. 2005. Bitkilerde kuraklık stresinin etkileri ve dayanıklılık. G.U. G.Ü. Fen 

Bilimleri Dergisi 18(4): 723-740. 

Kim HJ, Jang SH, Ryu JS, Lee JE, Kim YC, Lee MK, Jang TW, Lee SY, Nakamura H, Nishikata N, 

Mori M, Noguchi Y, Miyano H, Lee KY. 2015. The performance of a novel amino acid 

multivariate index fordetecting lung cancer: A case control study in Korea. Lung Cancer 90: 522–

527. 

Lake AD, Novak P, Shipkova P, Aranibar N, Robertson DG, Reily MD, Lehman-McKeeman LD, 

Vaillancourt RR, Cherrington NJ. 2002. Branched chain amino acid metabolism profiles in 

progressive human nonalcoholic fatty liver disease. Amino Acids 47(3): 603–615.   

Lee DY, Kim EH. 2019. Therapeutic Effects of Amino Acids in Liver Diseases: Current Studies and 

Future Perspectives. Journal of Cancer Prevention 24(2): 72-78. 

Mendoza-Cozatl DG, Zhai Z, Jobe TO, Akmakjian GZ, Song WY, Limbo O, Russell MR, Kozlovskyy 

VI, Martinoia E, Vatamaniuk OK, Russell P, Schroeder JI. 2010. Tonoplast-localized Abc2 

transporter mediates phytochelatin accumulation in vacuoles and confers cadmium tolerance. 

Journal of Biological Chemistry 285: 40416-40426. 

Miflin BJ, Habash DZ. 2002. The role of glutamine synthetase and glutamate dehydrogenase in nitrogen 

assimilation and possibilities for improvement in the nitrogen utilization of crops. Journal of 

Experimental Botany 53(370): 979- 987. 

Mukhtar ZG, Özer D, Karataş F, Saydam S. 2022. Amino Acid Contents of Some Eggplant Species 

Grown in Different Region. Journal of the Institute of Science and Technology 12(2): 857-869. 

Olgun M, Budak Başçiftçi Z, Ayter G, Turan M, Aydın D, Şaban D, Sönmez AC, Koyuncu O. 2016. 

Potasyum Iyodür Uygulamasının Ekmeklik Buğday Çeşitlerinin Biyokimyasal Özellikleri Üzerine 

Etkisi. Süleyman Demirel Üniversitesi Ziraat Fakültesi Dergisi, 11(2), 46-60.  

Öztürk YE, Gülümser E, Mut H, Çopur Doğrusöz M, Başaran U. 2020. Ökse Otu (Viscum album L.)’nun 

Yem Kalitesinin Belirlenmesi Türkiye Tarımsal Araştırmalar Dergisi 7(2): 201-206. doi: 

10.19159/tutad.731121. 



Haval Mohammed ALI et al. 13(4), 2743-2750, 2023 

Amino Acids Profile of Loranthus europaeus from Different Countries 

 

2750 

Ros R, Bertomeu JM, Krueger S. 2014. Serine in plants: biosynthesis, metabolism, and functions. Trends 

in Plant Science 19(9): 564-569. 

Sadiq IS, Izuagie T, Shuaibu M, Dogoyaro AI, Garba A, Abubakar S. 2013. The Nutritional Evaluation 

and Medicinal Value of Date Palm (Phoenix dactylifera). International Journal of Modern 

Chemistry 4(3): 147-154. 

Sanchez FJ, Manzanares M, de Andres, EF, Tenorio JL, Ayerbe L. 1998. Turgor maintenance, osmotic 

adjustment and soluble sugar and proline accumulation in 49 pea cultivars in response to water 

stress. Field Crops Research 59(3): 225-235. 

Sharquie KE, Noaimi AA, Saleh BA. 2016. Loranthus europaeus as an Alternative Medicine in 

Treatment of Acute Cutaneous Lesihmaniasis: Review Article. Journal of Cosmetics, 

Dermatological Sciences and Applications 6: 24-33. 

Sharquie KE, Noaimi AA, Saleh BM, Sharara ZA, Al-Salam WS. 2017. Topical 40% 

&lt;i&gt;Loranthus europaeus&lt;/i&gt; Ointment as an Alternative Medicine in the Treatment of 

Acute Cutaneous Leishmaniasis versus Topical 25% Podophyllin Solution. Journal of Cosmetics, 

Dermatological Sciences and Applications 7(2): 148–163. 

Song Y, Xu C, Kuroki H, Liao YY, Tsunoda M. 2018. Recent trends in analytical methods for the 

determination of amino acids in biological samples. Journal of Pharmaceutical and Biomedical 

Analysis, 147: 35–49.  

Stoimenova A, Ivanov K, Obreshkova D, Saso L. 2013. Biotechnology in the production of 

pharmaceutical industry ingredients: Amino acids. Biotechnology & Biotechnological Equipment 

27(2): 3620–3626. 

Wagner ML, Fernandez T, Alvarez E, Ricco RA, Hajos S, Gurni AA. 1996. Micromolecular and 

macromolecular comparison of Argentina mistletoe (Ligaria cuneifolia) and European mistletoe 

(Viscum album L.). Acta Farmaceutica Bonaerense 15(2): 99–108. 

Wu G. 2010. Functional amino acids in growth, reproduction, and health. Advances in Nutrition 1: 31-

37. 

Wu G, Bazer FW, Burghardt RC, Johnson GA, Kim SW, Knabe DA, Li P, Li X, Mc Knight JR, 

Satterfield MC, Spencer TE. 2011. Proline and hydroxyproline metabolism: implications for 

animal and human nutrition. 40(4): 1053–1063.  

Xu JJ, Fang X, Li CY, Yang L, Chen XY. 2020. General and specialized tyrosine metabolism pathways 

in plants. aBIOTECH 1:97-105. 

Zemanova V, Pavlik M, Pavlikova D. 2017. Cadmium toxicity induced contrasting patterns of 

concentrations of free sarcosine, specific amino acids and selected microelements in two Noccaea 

species. Plos One 12(5): 1-17. 

Zhou W, Wang Y, Yang F, Dong Q, Wang H, Hu N. 2019. Rapid Determination of Amino Acids of 

Nitraria tangutorum Bobr. from the Qinghai-Tibet Plateau Using HPLC-FLD-MS/MS and a 

Highly Selective and Sensitive Pre-Column Derivatization Method. Molecules 24: 1665. 


