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PRELIMINARY STUDY ON ENZYMATIC DEGRADATION OF MODEL OF PHARMACEUTICAL
'WASTE BY LACCASE FROM TRAMETES SP

Yusnidar Yusuf 1, Fitriani?, Fitri Yuniartis

Faculty of Pharmacy and Science, Universitas Muhammadiyah Prof. Dr. Hambka, akarta, Indonesiar

Received: 18.11.2019 Revised: 16.12.2019 Accepted: 16.01.2020

‘Abstract: Chermical synthesi processes of the pharmaceuticals mdustry produce wastewaters which are variable n character nd highly
strong, Disposal of waste materials such s unused drugs, pharmaceutical production facilte, hospital wastes are the origi f the
‘harmaceutical pollution. Laccase s a copper-containing phenol axidase,which can oxidize electron-ich substrats of phenolic and non
‘phenlic originwith a concomitant eduction of oxygen to water through a adical-catalyzed reaction mechanismn. Laceasos are prosent in
higher plants, fung,bactera and insectsan the most studied group of enzymes o date i from fungal orign, aso the functionsoflaccases
are diverse. The chemical model chosen fo the studywere diclfenac and ibuprofen, s i i one of the drugs that sppears withthe most
frequency in the analyses of waste waters due 1o its hgh consumption as an ant-inflammatory and analgesic. A model sample for
representative as common active materials was experimentally evaluated o asses thesimple biologica degradation,using crude accase
from Trametes species. Optimal results were achieved 25 the crude enzyme was precipiated with 60% acetone method ; the specific
activity was found to be 0.67 (anit/mg),and showed can be explited for handlin the reduceofhazardous pharmaceutical waste materials.

Keywords: Enzymatic Degradation, Pharmaceutical Waste, Laccase, Trametes $p.
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representative as common active materials was experimentally evaluated o assess thesimple biological degradation,using crude accase
from Trametes species. Optimal results were achieved 25 the crude enzyme was precipiated with 60% acetone method ; the specific
activity was found o be 0.67 (anit/mg),and showed can be explited for handlin the reduceofhazardous pharmaceutical waste materials.

Keywords: Enzymatic Degradation, Pharmaceutical Waste, Laccase, Trametes Sp.
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Introduction
Laccase enzyme (EC. 10.10:32) i produced by various fungi
and higher plants [1]. White decay fungus is known capable of
degrading lignin by producinglaccase enzyme [2]. This enzyme
i frst found in the sap of acqur tree growing n apan, .. Rhus
vernicra, i 1883, and is then known distributed i plants and
fungi. This enzyme has the structure of benzendiol, oxygen
reductase and partly extracellar glycoprotein containng
copper atom and its enzyme cluste is called blue copper
‘oxdase. Laccase is 2 monomeric dimeric tetramric enzyme
with molecule weight of 6080 kDa [3]

“This enzyme is easily found on fungs in our surrounding and
ake no time to grow on dead)/allen ree trunk and are known
as decay fungi of trametes species. In addition, laccase enzyme
i also found on is consumable and non-toxic white oyster
‘mushroom. This mushroom belongs to pleurotusspecies (4] (5]

Research Methods
This research is intended to be a proliminary study of the
potential of white oyster mushroom locally growing in akarta
 be used 25 an environmentally friendly catayst in the
reduction of waste content of drug materials conaining
ibuprofen and diclofenac withlaccase enzyme simple extraction
and analysi on the biodegradation of drug material in waste
by using UV-Visiblespectrophotometer.

Whiteoyster mushroom, ammonium sulfate, ethanol
ethyl acetate, BSA, Lowry reagent, acetate bufer. Diclofenac.
sodium, ibuprofen. Aquades. Took UV-Vis  FLIR
‘Spectraphotometer and GCMS.

@ sertifikatpdf

Visible spectrophotometer. Any change n the dimer absorbance
of guaiacol product is observed every minute for 10 minutes
One actvity unt isdefned ss the amount of enzyme which may
accommodate 1 ol guatacol every minute at 28°C.

Analysis on Protein Concentration
‘The protein s tested using Lowry solution. 100 L. supernatant
(contrifuged liquid sample) is mixed with 2 ml. Bradiord
Solution in cuvette. This miture is then homogenized using
vortexmiver for 10 seconds and left for 10 minutes before
‘measurement using spectrophotometry at wavelength of 595

‘Biodegradation reaction of pharmaceutical waste solution
model

Water-ethanl based solution s prepared (1:1) respectively
100 mi, contaning 10,000 pprm ibuprofen o iclofenac sodium
compound. Isolate laerase enzyme 10% solution is then
prepared in 20 mi. water, mixed respectively with 50 mL.
ibuprofen o diclofenac sodium compound for 30 minutes, and
‘added with 2500 ppm beta-naphthol as mediator. The mixture
i inserted into separating funnel, added with 15 mL. ethyl
acetate, shaken, added with sodium sulfate dryer, and then
itered. The fitate of each sampl is cvaporated, and then
analyzed using KLT with hexane raising solvent: ethylscetate
@,

Results and Discussion

Laccase Rough Enzyme Extraction
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Laccase Rough Enzyme Extraction
Laccase Extraction. Lacease enzyme extraction from trametes fungus starts with
‘Daly analysis on enzyme actvity starts with enzyme extraction cutting of relatively hard mushroom body to small pieces,
from 250 grams of white oyster mushroom, using 500 mL smashed using blender, added with aquades, and then fitered
acetate buter solution at pH 4.6 on shaker at speed of 100 rpm sing rough clothto withhold bi szed flakes [6] (7,

for 1 hour. The solution and substrate are decanted from the

Rask into centrifuge tube and chilled and contrifuged for 15
minutesat 2000 rpm.

Analysis on Laccase Activity.
Enzyme actvty is measured by inserting 50 L. supernatant
model into 150 L, 05 mM guaiacal solution. The dimer
absorbance is observed at wavelength of 500 pm using. UV

'PRELIMINARY STUDY ON ENZYMATIC DEGRADATION OF MODEL OF PHARMACEUTICAL WASTE BY LACCASE FROM
TRAMETES SP

substrate and enzyme. This oxidaton result is known with
biomodification [12]

Lacease, PNl ) ﬂ
‘Figure 1.Trametes sp. sample i GX“W"\X ;\.nu[nd;X

‘The fitrate produced is added with cool acetone and then let
for deposition and the depositon resul is separated from the Figure 5. Utilzation of intermediate compound beta-
itrate. The fltrate is then added with ammonium sulfte 70% ‘naphthol in biomodification reaction

o abtain second phase deposition and measured for protein

Fitri Yuniarti, M. Si...pdf
® P

e

B G S D CEE o = @l w = TP N - N

@ sertifikat Narative...pdf A

@ sertifikatpdf ~ © SERTIFIKAT PESERT..pdf A~ @ sertifikatpdf ~ x





