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Diagnosis of phenolic compounds of Curcuma
longa and the seeds of Prunus avium L (cherry
plants) by HPLC technique and studying their
effect on the growth of leishmania tropica
promastigotes in in vitro

IMaksood Adil Mahmoud Al — Doori

Abstract: Leishmaniasis is a sickness brought about by Leishmaniasis protozoa parasites. The sickness stays
a worldwide general wellbeing danger that requires powerful chemotherapy for control and treatment. In this
examination, the impact of some chosen phenolic mixes on promastigote leishmaniasis was researched. The mixes
were inspected for their exercises against leishmaniasis against prostagogues and intracellular. Phenolic mixes,
which are optional plant metabolites present in the eating routine, have been accounted for among other common
aggravates that have inhibitory impacts against protozoan parasites. In this investigation, we considered the impact
of phenolic mixes on intracellular promastigotes of tropical leishmaniasis and propose a component for their
activity against the parasite.
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.  INTRODUCTION

Phenolic compounds are among the most important natural products that are widely found in vascular plants.
Phenolic acids are found in soluble forms that are associated with sugars or organic acids and are included in the
composition of complex compounds such as lignin, anthocyanins, tannins, flavonoids, etc (Lattanzio, 2013).

Turmeric (Curcuma longa) is an eternal grass plant that belongs to the Zingiberaceae family and is widely
plowed in Asia, especially in India and China, it leaves are large, narrow oblong to the base (Goel et al., 2008).
The rootstocks are the most important parts of the plant and are used in medicine and give a yellow powder.
Turmeric is used to treat infections, eczema,wounds, treating acne, parasitic infections, boils, jaundice, bruises,
stomach cramps, skin diseases bleeding, and insect bites, and it is also used as a flavor in cooking (Labban, 2014).
The most important active compounds in turmeric are flavonoid curcuminoids as well as other components that
include resins, sugars and proteins. Curcumin is one of the most studied compounds in research studies, which
includes 0.3-5.4% of raw turmeric (Zaman and Akhtar, 2013).

The sweet cherry plant, Prunus avium L., of the Rosaceae family, includes 100 genera scattered around the
world (Oukabli and Mahhou, 2007). It is one of the most known organic products, and it is characterized by
charming colors and scrumptious taste. Cherries are devoured new just as in candy ,wine, jams and other

manufactured products, and the cherry has antioxidant properties because it contains phenolic compounds (Budak,
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2016). It has been used as a medicinal substance in the treatment of many as a diuretic or as a medicine for bladder
disorders (Karlidag et al, 2009). The original sweet cherry fruits vary in size, shape, color and taste and can have
unique nutritional and organic qualities (Ercisli, 2004).

Cutaneous leishmaniasis is a medical issue in most of the countries of the world, especially the Mediterranean
basin regions (Alvar et al, 2012). In these areas, two types of cutaneous leishmaniasis occur: L. tropica or L. major,
the clinical symptoms are similar for both types both types result in skin ulcers and nodular lesions (Shehata et al,
2009). Cutaneous leishmaniasis can cause instinctive leishmaniasis, which are not kidding maladies that require
an altered treatment routine (Porrozzi et al, 2004).

Leishmania in its life cycle goes through two phases, the first amastigote in the host and the second in the
vectors, the natural transmission may be animal or human in nature, usually by sand fly (order: Diptera, family:
Psychodidae; subfamily Phlebotominae) (Ready, 2008).

A long time ago, naturalistic items secluded from different naturalistic sources, especially those extracted from
plants, were used in the treatment of many human diseases, and throughout this period, scientific research through
natural products proved to be the best in discovering new drugs and with excellent qualities, the natural products
are the result of three pathways to secondary metabolism: chickmic, amino acids, and acetic acid, these resulting
compounds have an important effect in treating many diseases through the use of active compounds and plant

extracts (Gurnani et al, 2014).

Il. MATERIALS AND METHODS

A. Collect Curcuma longa rhizomes and Prunus avium seeds:

Turmeric rhizomes and sweet cherry seeds were obtained from the local markets of the city of Mosul, and were
classified at the Medicinal Plants Research Center in the Mosul Dam of the Iragi Ministry of Agriculture.
Preparing the vegetable extract using the Soxhlet:

Turmeric rhizomes and sweet cherry plant seeds were ground by an electric grinder. 25 g turmeric powder and
cherry seed were put into Batch of filter paper in the Soxhlet, after which 400 ml of petroleum ether was added for
defatting. And then, 400 ml of ethanol 70% was added to crude extract. Extraction continued 7 hours per day until
the solvent used in the extraction became colorless, and then concentrate the ethanol extract with a rotary vacuum
evaporate at a temperature of 40 C° (Hasan et al, 2019).

The separation of phenolic compounds from the ethanol extract by the acid hydrolysis process:

5 ml of raw ethanol extract were taken for both plants separately and 25 ml of HCI (1N) were added. Then the
thermal escalation was carried out at a temperature of 100 C°. for one hour, then the solution was cooled and placed
in the separation funnel and 50 ml of ethyl acetate was added to it the organic layer was taken, 3 g of MgSO4
anhydrous magnesium sulfate was added to it, the samples were preserved inside sealed and dark vials and placed
in the refrigerator until identification by the HPLC (Harborne, 1998).

B. Parasite Culture: The reference Leishmania tropica strain was obtained from college of medicine al
nahrain university. These promastigotes culture of local Iragi leishmanial strain (MHOM / 1Q / 1992 / MREC3)
was successfully grown in RPMI-1640 medium (Moore, et al., 1976) The media supplemented with 10% fetal calf
serum (FCS) at 25°C.
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Viability Test Assays on Promastigotes: Parasites in the promastigote stage were moved from stock culture
media to RPMI-1640 supplemented with 20% fetal calf serum (FCS), pH 7.2.

In order to get lethal concentration (LC50) of phenolic compounds that isolated from Curcuma longa and the
seeds of Prunus avium L., serial dilutions of both (1, 0.9, 0.8, 0.7, 0.6 and 0.5 mg / dl) were added to the
promastigote culture medium (10 ml) were performed in test tubes. Subsequently.

20.3 x 10° promastigotes /ml (initial culture ) were added to each tube contain 10 ml of media, was incubated
at 25°C for 96h. Negative controls (culture without phenolic compounds) were also used, each tube mixed well in

the end of each 24h, parasites were checked by the assistance of a hemocytometer.

I1l.  STATISTICAL ANALYSIS

Information of current investigation were examined by utilizing Tukey test to analyzed between implies . A
degree of essentialness of a=0.05 was applied to test. (SPSS v.22) programs used to dissect current information.

(this paragraph putted in end of material and method section).

IV.  RESULTS AND DISCUSSION

The identification of phenolic compounds of Curcuma longa and Prunus avium by HPLC technique.

The chromatographic identification showed that the sweet cherry plant seeds contained the phenolic Quercetin
compound with a retention time of (6.143) minutes which is in line with the time of retention the standard sample
(6.04) minutes, and the Identification demonstrated that the compound did not appear in turmeric plant table (1).

The identification also demonstrated that turmeric and cherry plant contained phenolic compound Catchine
with a retention time of (7.460) minutes and (7.487) minutes, respectively, and was in agreement with the time of
standard sample (7.247) minutes table (1).

Also, from the same table it appears that the turmeric plant contains the phenolic compound Keampferol with
a retention time of (8.957) minute capture and is consistent with the time of standard sample retention (8.07)
minute, and the absence of the compound in sweet cherry plant table (1).

Finally, the diagnosis showed that the cherry plant contained the phenolic compound Rutin with a retention
time of (11.313) minutes, which was in line with the time of retention the standard sample (11.90) minutes, and

that the compound did not appear in the turmeric plant table (1).

Table 1: Phenolic compounds identified using the HPLC technique for ethanol extract

Standard Standard Curcuma longa | Prunus avium
phenolic retention time | (Ret. time) (Ret. time)

compounds (minute)

Quercetin 6.04 6.143
Catchine 7.247 7.487

Keampferol 8.07

Rutin 11.90
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Figure 3: Qurcetin phenolic compound curve with HPLC.
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In this investigation, the counter conceptive impact of curcumin (Curcuma longa), the dynamic element of

ground dried roots against neighborhood reference leishmania strains, Leishmania major, Leishmania tropica, was

contemplated.

Curcumin has shown an average microM Against prostigiates of various strains of leishmaniasis it is a lot of lower

Figure 4: The Standard Curve for Phenolic Compound Catchine
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Figure 5: Keampferol Phenolic Standard Curve with HPLC
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Figure 6: Rutin Phenolic Standard Curve with HPLC

contrasted with pentamidine which is one of the principle medicines against leishmaniasis.
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Curcumin has shown an average Against prostigiates of various strains of leishmaniasis it is a lot of lower

contrasted with pentamidine which is one of the fundamental medicines against leishmaniasis. To these tests

performed on promastigotes is heterogeneity of results contrasted with those acquired with intracellular

amastigotes or with in vivo impact.

Table 2: The different concentrations of phenolic compounds that extracted from Curcuma longa on
numbers of L. tropica promastigotes at various timespans.
Exposure Inh. Inh. Inh. Inh. %
Time % % %
(hrs) 24 48 72 96
Treatme
nt
mg/ml Mean + SE Mean + SE Mean + SE Mean * SE
66.33+0.88 b ¢ 4678.00+0.58
control D 180.67+1.4 363.67+2.03 F
5 G
D
233.00+0.58 b ¢ 679 1 9186.00+1.73
1 A 02 1 88.00+1.15 519 116.67+1.20 A 726
A A
236.00+0.58 b ¢ 654 | 9197.67+1.45 708
0.9 A 7| 92.00+0.58 491 126.00+1.53 A
A B
443.33+2.03 b ¢ 6271 9210.33+2.03 690
0.8 B 3.7 1 95.67+1.45 410 135.67+1.45 B
A C
248.67+0.33 b ¢ 601 | d234.67+2.91
B 266 1 103.33+0.8 428 145.00+1.15 C 624
8 D
0.7 B
453.33+0.88 b ¢ 4252.67+1.76
C 196 1 116.67+0.8 34 158.00+£0.58 | %66 D
8 E 62.7
0.6 C
60.00+0.58 b 28 ¢ 5201 d287.00+1.15
D 95 134.00£1.5 176.00+0.58 E 571
0.5 3 F
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D

For each treatment, use 3 repeats.

The capital letters compare vertically between the transactions for each exposure period, whereas the different

capital letters indicate a significant difference at the level of 0.05 between the transactions for each exposure period.

Small letters compare horizontally between the time periods for each treatment, as the various small letters

indicate a significant difference at the level of 0.05 between the exposure periods for each transaction.

Use the Tukey test to measure the significant differences at the 0.05 level.

Table 3: The different concentrations of phenolic compounds that extracted from Prunus avium on

numbers of L. tropica promastigotes at various timespans.

Exposur Inh. Inh. Inh. Inh. %
e % % %
Time 24 48 72 96
(hrs)
Treatme
nt
mg/ml Mean + SE Mean + SE Mean + SE Mean + SE
466.33+0.88 b e ¢ 4678.00+0.58 | -
C 180.67+1.4 363.67+2.03 D
control
5 G
E
244.33+1.45 b ¢ 630 1d320.33+1.45 528
1 A 32 1 97.67+1.33 459 134.67+1.45 A
A A
453.33+1.20 | 196 |°P ¢ %88 1 d4340.67+1.45 498
B 105.67+1.7 415 149.67+2.03 A
0.9 6 5
A
455,33+0.88 | ¢6 |°P ¢ 54 1 4394.00+4.58 419
B 121.33+2.1 328 1162.33+2.91 B
0.8
9 C
B
a57.33+2.19 | 16 |°P 06 Jc 412 | 4407.67+3.53 399
B 125.33+1.7 192.00+1.53 B
0.7 6 D
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B
358.00£2.08 | 26 | b 281 e 4021 4420.0045.77 %81
B 139.00+2.0 217.33+1.76 B
8 E
0.6 Cc
460.00+1.73 95 b 16 e 881 1 0496.67+4.98 267
B 154.33+3.4 243.33+2.60 C
8 F
0.5 D

For each treatment, use 3 repeats.

The capital letters compare vertically between the transactions for each exposure period, whereas the different
capital letters indicate that there are significant differences at the level of 0.05 between the transactions for each
exposure period.

Small letters compare horizontally between the time periods for each treatment, as the various small letters
indicate a significant difference at the level of 0.05 between the exposure periods for each transaction.

Use the Tukey test to measure the significant differences at the 0.05 level.

By and large, these examinations showed a more noteworthy level of shared collaboration between counter
acting agent reactions to the essential leishmaniasis stages than the investigations we found. The openness of
explicit leishmania tropica promastigote (extracellular) and (intracellular) films might be connected to the overall
abilities of the two phases to animate host insusceptible reactions. To inspect presentation to membranous antigens
on inhabitant macrophages, delicate to macrophages

Impervious to inhabitant macrophages, the two stages were broke down by electrophoresis for polyacrylamide
gel and immunomodulation after explicit marking and extraction strategies. Auxiliary investigations of protein,
utilizing the metabolic markers of prostigots, have shown that the two structures have numerous inside
incorporated proteins.

These investigations think about in detail the outside availability and articulation of L. tropica promastigote
layer atoms. Different reports for the most part centered around the promastigote phase of different leishmanias,
and basically stressed the generally perplexing nature of the promastigot layers. However, little information is

available concerning the membrane constituents.
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A. L. tropica promastigotes after 96h that treated with Curcuma longa phenolic compounds (X 100 )
B. L. tropica promastigotes after 96h that treated with Prunus avium phenolic compounds (X 100 )

C. Control group; We note: L. tropica promastigotes after 96h of incubation (X 100)

REFERENCES

Shehata, Magdi G. Shehata , Abdallah M. Samy , Said A. Doha, Adel R. Fahmy, Rania M. Kaldas , Barry
D. Furman , and Jeffrey T. Villinsk (2009). First Report of Leishmania tropica from a Classical Focus of
L. major in North-Sinai, Egypt. Am. J. Trop. Med. Hyg., 81(2), pp. 213-218

Porrozzi R, Teva A, Amaral VF, Santos da Costa MV, Grimaldi G Jr, 2004. Cross-immunity experiments
between different species or strains of Leishmania in Rhesus Macaques (Macaca mulatta). Am J Trop
Med Hyg 71: 297-305.

Ready, P.D. (2008) Leishmaniasis emergence and climate change. In: S de la Roque, editor. Climate
change: the impact on the epidemiology and control of animal diseases. Rev Sci Tech Off Int Epiz.

27(2):399- 412.

Received: 15 Jan 2020 | Revised: 5 Feb 2020| Accepted: 30 Mar 2020 8633



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 04, 2020
ISSN: 1475-7192

4.

10.

11.

12.

13.

14.

Alvar, J., V€'lez, ID., Bern, C., Herrero, M., Desjeux, P., Cano, J., Jannin, J., den, Boer M. (2012);: WHO
Leishmaniasis Control Team. Leishmaniasis worldwide and global estimates of its incidence., PloS One,
7 (5): 35671

Goel A, Kunnumakkara AB and Aggarwal BB. (2008) Curcumin as ‘Curecumin’’: From kitchen to clinic.
Biochemical Pharmacology.;75(4):787-809

Labban, Louay (2014). Medicinal and pharmacological properties of Turmeric (Curcuma longa): A
review. Int J Pharm Biomed Sci. 2014;5(1):17-23

Zaman, Shahiq uz and Akhtar , Naveed (2013). Effect of Turmeric (Curcuma longa Zingiberaceae) Extract
Cream on Human Skin Sebum Secretion. Tropical Journal of Pharmaceutical Research October; 12 (5):
665-669.

Oukabli, A and Mahhou A. (2007). Dormancy in sweet cherry (Prunus avium L.) under Mediterranean
climatic conditions, Biotechnol. Agron. Soc. Environ, Vol. 11. 133-139.

Budak, Nilgin H (2016). Bioactive components of Prunus avium L. black gold (red cherry) and Prunus
avium L. stark gold (white cherry) juices, wines and vinegars. Journal of Food Science and Technology
volume 54, pages62-70.

Lattanzio, V.(2013). Phenolic Compounds: Introduction. Springer-Verlag Berlin Heidelberg, p:1543-
1580.

Karlidag, H., S. Ercisli, M. Sengul, M. Tosun (2009). Physico-chemical diversity in fruits of wild-growing
sweet cherries (Prunus avium L.). Biotechnology & Biotechnological Equipment, p:1325-1329.

Gurnani, N, D. Mehta, M. Gupta and B.K. Mehta (2014). Natural Products: Source of Potential Drugs.
African Journal of Basic & Applied Sciences 6 (6): 171-186.

Hasan, M. Hasan ; Khorsheed, A. Ch. And Saleh, Sh, M. (2019). Chromatographic Investigation of
Alkaloids (atropine and hyoscine) and fatty acid compounds of Datura stramonium and study of its
antioxidant effect. Plant Archives Vol. 19 No. 2, pp. 4115-4120.

Harborne, J.B. (1998). Phytochemical Methods. 3rd ed., Chapman & Hall.

Received: 15 Jan 2020 | Revised: 5 Feb 2020| Accepted: 30 Mar 2020 8634



