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METHODOLOGY CONCLUSIONS

ABSTRACT

A study was COndl_JCted to dete_rml_ne the potential to I eucaena Leucocephala Plants were transferred o a Plants were exposed to Acetaminonhen nd + Plants are natural detoxifiers of the environment and due to this, they were the
uptake of two different medications by Leucaena slant seeds were grown in hydroponic  system  in| smp Acetaminophen and Naproxen P i hemative chosnforth exprimentaton withcommonly ued dugs t nvestgt
Leucocephala: Acetaminophen and Naproxen. Procedures germination paper Hoagland solution, pH 5.4 Naproxen at a concentration trctUres .
for treating the seeds were carried out and kept them in a (Incubation — 7 days) (14 days) of 1.0x 10" M (3 days) phytoremediation potentil o this species in the presence of Acetaminophen anc
controlled environment of growing up, then they were + The main objective of this experiment was to determine ifthe plants can remove the
transferred to a hydroponic system with the necessary 0 O T T e o et e
nutrients, UV light and oxygenation to improve their )L absorbance of the drugs Naproxen and Acetaminophen could be compared.

growth. For each drug, an electrochemical calibration N " Points are afer the other meaning thet both druge eculted n  Inear reltionshi

H with low correlation factors close to one, meaning that this analysis was precise and

curve was constructed that allows measure and comparing
the concentration of each observation during
experimentation. A determined amount of medicine was
placed In each hydroponic planting and the variation of Its
concentration over time was measured. Finally, the
decrease In the concentration of the drugs was determined

accurate with its results. Therefore, this method can be validated since the plant did

Acetaminophen absorb the medication and gave reproducible results on the experimentation done.
The data obtained in this experiment, leads to further investigations in the potential
of plants to make phytoremediation possible on a larger scale, which is in a natural
environment where variables are not controlled.
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on the third day, however, there were Increases In the The apparatus used to perform the cyclic voltammetry 0

concentration of said drugs in all the samples on the fifth analysis was the machine: Epsilon System, Brand BASI - |

dav: In thi .- luded that th f n Bioanalytical Systems. Working Electrode: Glassy Carbon

day; In this way, It Is concluded that there are Tactors that (GC); Auxiliary Electrode: Platinum Wire; Reference Naproxen o Analvze samples by Hiah Performance Liauid
Influence the measurement results of the electric current in Electrode: Silver Wire in a solution of silver chloride. y . y Hig y

Chromatography (HPLC) to determine the identity

the process, requiring the refining of the method to the electroactive specie present in the samples.

establish coherent and statistically significant results.

e Repeat the procedure for a longer period of time to
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e Perform a toxicity analysis of the drugs effect on the
plants.

—

eucaena Leucocephala Is a weed of open, often coastal, or riverine habitats,
Semi'naturaL diSturbEd, degraded habitats; and other ruderal sites. The fast-  0E-06 Calibration Curve for the Determination of Naproxen in L. Leucocephala Comparison of the Concentrations per Day of Naproxen
growing (nitrogen-fixing tree/shrub) Leucaena Leucocephala is cultivated as a by Cyclic Voltammetry

deder plant1 for green manure! as d Windbreak; for rEforeStation, and asS a L ADE+ AbL-Ul DDDE_TGD 9.00 19.00 29.00 39.00 49.00 59.00 5000 o l \ KN OWLE DG E M E N I S

biofuel crop. The weed has been widely introduced due to its beneficial

y = -1E-0/7x - 3E-06

qualities but, It has become an aggressive invader In disturbed areas in many < 3 0006 g S e g
tropical and subtropical locations. Through the experimental procedure, the ' 8 00 0 ] T . :
Leucaena Leucocephala specimen was submitted to exposure for a total of two so0c0s | - PI: Carmen A. Vega, Ph.D., Department of
different medications: Acetaminophen and Naproxen. Each one Is acquired as 7 Chemistry | |
a tablet or capsule dose and treated to produce a solution that was supplied to HEBELE
the plants. These drugs did not share a common treatment objective, meaning " Foncentration fpem) | _ _
each is in the market for different conditions, from moderate pain to et o Sundwd o 10D+ 100 © UNKA o UMD 8 UNKC 8 Contol e linea St Tne oars Mentor: Marielys Crespo Medina (Doctoral student)
articulation disease. On another side, this investigation used the Cyclic
;/Igltt?gncr;:rtgc altetcerc]:rrllr?i:i e.((':l'xg Ctgiltl clil O?;ﬁﬁzif; ‘ etgﬁ ni(;?J(;Stc ar:n:)?cr)r\r/]?d“evg Fig. 1. CV iupac voltammogram for run 1 of Fig. 2. Cal?bration Curve for the Determination of Fig. 3. CV response of Naproxen’s uptake
wealth of information about an electrochemical system including details on the Unknown A for day 1 Naproxen in L.Leucocephala by CV by L. Leucocephala for up to 3 days.
mechanisms and chemical reversibility of REDOX processes. The information R E F E R E N C ES
related to the analyte concentration, electrode reaction kinetics, and diffusional
contributions Is contained In a cyclic voltammogram. The importance of
knowing the Interaction between the deposition of toxicological components
and drugs In the vegetation Is a direct Indication of the contamination produced c 0OE.O8 o * | | o
by these compounds, not only in living beings but in the general environment. - oor-0c Calibration Curve fﬂrthe Analysis of Comparison of the Concentrations per Day of Naproxen —— Crespo-Medina, M. (2020) Pharmaceutical Drugs uptake by Leucaena
This study, its findings, and what brilliant leaders infer about it determine a "ME_HE Acetaminophen Leucocephala: Electrochemical and Chromatographic Studies. University
crucial issue for scientists, environmentalists, healthcare professionals, and —_ 000EH0 of Puerto Rico at Mayaguez
government entities worldwide. In front of us, we have the tool that will raise f g POy e De Jestis, M. A.: Vera. M. Areizaga H.1.; Olavarria J.. “Instrumental Analysis
awareness of a generation willing to build a better planet. Climate change S00E00 g y =-2E-07x - 2€-07 Lélborator’y Ma,nual,”; UPRM online resource: https://online.upr.edu/;
- affects our past actions, therefore in our hands falls the scientific responsibility 500806 & ; P R?=0.9913 : https://ecourses.uprm.edu/course/index.php?categoryid=230
. to contribute the best for the community. OO g “600E08 ' _ _ _
/’ 9 DOE-06 %_E_::HE . Haque, I. U., Ic!rees, S., and Ras_hld, A._(2012) EI(_ectrochemlcaI Behavior of an
- £ . Analgesic. Journal Chemical Society of Pakistan 34, 1266-1273.
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OBJECTIVE Potential (V) 1.20E05 Kissinger, P. T., Heineman, W. R., “Cyclic Voltammetry,” Journal of
AUEY Time (Days) Chemical Education, 60, 702 (1983).

Concentration (ppm)

Fig. 5. CV 1upac voltammogram for run 1 of Fig. 6. Calibration Curve for the Determination of Fig. 7. CV response of Acetaminophen’s Leucaerr]]?tp: /mﬁi?:zglizd.or\glyvlvg\;;,:dl;sp?encei.elgph;;é:zls_ ?:ff:sr;zd Dlggcsoczeggg)lé.
_ _ Unknown A for day 1 Acetaminophen in L.Leucocephala by CV uptake by L. Leucocephala for up to 3
 Determine If Leucaena Leucocephala plant absorbs T | - | |
. ys. Skoog, D.; Holler, F.; Crouch, S. Principles of Instrumental Analysis 2007 '
Acetaminophen  and Naproxen  for  future | > A
phytoremediation applications in order to decrease soll \ /
contamination.
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