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A B S T R A C T

The overexploitation of synthetic plastic materials has led to their accumulation in various ecosystems. This
causes serious ailments and existential threat to biological entities of numerous hierarchical categories. The
Au@Mg nanospheres were fabricated by ascorbic acid chemical reduction method and this material serves as a
potential tool to mineralise plastic materials. TEM imaging of Au@Mg implies the Mg at core and Au at shell. The
photocatalytic degradation of Au@Mg on polystyrene was studied and the effective degradation was found to be
97.1 %. The reusability of Au@Mg nanosphere was studied and the reusability efficiency was found to be 99.5 %.
The OCl and OH radical plays a major role in the photocatalytic degradation of polystyrene. In addition, the
good sensing assay on the detection of cefixime (CEF) was studied and it shows selective and sensitive detection
towards CEF. The limit of detection of CEF by Au@Mg nanospheres was calculated to be 450 pM. The selectivity
of the probe was further studied by interference and it has been observed that the detection was effective only in
presence of CEF with metal drug mixture. In addition, the good sensing of Au@Mg nanospheres towards cefixime
was studied by spiking it with blood serum and the recovery percentage was calculated to be 99.7 %. Genotoxic-
ity of the polystyrene on Allium cepa was performed before and after degradation and the results didn't show any
toxicity by the degraded product. Thus, the prepared bimetallic Au@Mg nanosphere serves as an effective sensor
for the monitoring and optimization of CEF drug for the treatment of various microbial infections in human and
as an effective photocatalytic material for the degradation of polystyrene.

1. Introduction

Antibiotics had been widely used in the treatment of various bacter-
ial infections [1]. However, its wide application and long-term con-
sumption of drug leads to health implications [1,2]. Among the wide
spectrum of antibiotics, cefixime (CEF) had its application on the treat-
ment of microbial infection in tonsillitis, urinary tract infections, throat
infections, bronchitis and middle ear infections [3]. In addition, the
cephalosporin antibiotics (cefixime) show admirable effect against vul-
nerable gram-positive and gram-negative bacteria [3,11].

It is essential to optimize the drug concertation against microbial in-
fection. Several analytical methods were used for the qualitative and
quantitative analysis of CEF such as, capillary electrophoresis, chro-

matography, spectrophotometry, electrochemical methods and spec-
trophotometric method [4–8]. According to the previous literature, the
method employed for the effective quantification of CEF was found to
be complicated instrumentation, expensive, application of toxic organic
solvents and low sensitivity [9–12]. Hence, there is an urgent need to
develop a stable, reproducible and good sensing tool for the effective
quantification of CEF [13–16].

Plastic contamination has been a major threat over decades and pro-
cessing them into non-toxic pollutants is an essential need [17]. Accord-
ing to the previous literature, semiconductor nanomaterial was widely
used in the photocatalytic application on the removal of toxic pollutant
from environmental water bodies [18–21]. Spectrophotometric tool
had been widely used in the sensing of various analyte including, an-
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tibiotics, heavy metals, biological fluids and also for the photocatalytic
degradation of various pollutants [22–24]. Here, Ag and Au based nano
sensors have been widely used in the sensing application owing to its
surface plasmon resonance (SPR) property [24–26]. Au and Ag based
nanomaterial has its wide application on optoelectronics, sensing,
catalysis and photothermal cancer therapy [27–29]. Recent trend in the
visible light photocatalytic activity of the SPR nanomaterial enable the
charge separation for the effective formation of free radicals, which en-
hance the photocatalytic activity of the nanomaterial [30–32]. Wang et
al. [33] fabricated Au nanoflower printed glassy carbon electron as an
electrochemical senor for the enhanced detection of glycated haemo-
globin. Similarly, Jandas et al. [34] fabricated Au-MoS2-rGO nano-
cluster modified with polyimide as an effective probe for the detection
of carcinoembryonic antigen. The wide application enables the recent
research to focus on the Au modified nano-heterojunction for the effec-
tive detection of various analyte and enhanced photocatalytic activity
[32–34]. The present study reports the synthesis and application of
Au@Mg bimetallic nanosphere as an effective probe for the photocat-
alytic degradation of polystyrene and for effective detection of CEF.
Here, the proposed method is a non-enzymatic method for the effective
detection of CEF.

2. Experimental

2.1. Materials

Instrumental details on the characterization of the synthesised
Au@Mg bimetallic nanomaterial are provided in the supplementary
material Text S1.

2.2. Synthesis of bimetallic Au@Mg nanospheres

Iliut et al. [35] described an ascorbic acid assisted Au nanoparticle
(Au NPs) synthesis. Briefly, 1 mL of HAuCl4 (10 mM), and 0.5 mL of
MgSO4 (10 mM) were dissolved in 10 mL of distilled H2O and the solu-
tion was stirred for 15 min. Thereafter, 40 μL of ascorbic acid (20 mM)
was added to the above solution and the mixture was kept for 30 mins
to change to purple colour, which indicate the formation of bimetallic
Au@Mg nanospheres.

2.3. Photocatalytic degradation of PS

The photocatalytic degradation of PS (20 mg/L) was performed by
irradiation of Au@Mg nanosphere (50 mg/L) under 1000 W halogen
lamp in presence of Cl− ion (1 mM). Here, PS solution was prepared by
addition of 20 mg of PS in 20 mL ethanol and stirred for 30 min at room
temperature, then diluted in distilled H2O for the effective formation of
reactive oxygen species. The photocatalytic degradation of PS was de-
termined by performing total organic compound (TOC) analysis. Every
20 min, 10 mL of the reaction mixture was collected and TOC was per-

formed to determine by presence of PS. Similarly, the photocatalytic
degradation was performed in presence of various metal ions (Cl−,
SO4−, NO3−, PO4− and CO3−, 1 mM) and the degradation of PS was de-
termined. In addition, the photocatalytic degradation of PS was also
performed in absence of metal ions, by varying the nanomaterial con-
centration (10 to 100 mg/L), by varying the PS concentration (5 to
25 mg/L), and by varying pH 4 to 9 (20 mg/L -PS and 50 mg/L –
Au@Mg). To determine the reusability of the Au@Mg nanosphere, the
six-cycle photodegradation test was performed. Radical scavenging ex-
periment was performed in presence of isopropyl alcohol (IPA, 1 mL),
benzoquinone (BQ - 1 mM, 1 mL), nitrobenzene (NB, 1 mL), ethylene-
diaminetetraacetic Acid (EDTA – 1 mM, 1 mL) and AgNO3 for quench-
ing of OH, O2 , OCl, h+ and e− respectively [26–28]. The photocorro-
sion of Au@Mg nanosphere was determined by XRD and XPS analysis
after irradiation.

2.4. Spectrophotometric sensing of CEF

The spectrophotometric sensing of CEF by Au@Mg nanosphere was
performed by the addition of equal volume (1 mL) of fabricated
Au@Mg nanosphere and CEF (1 mM), then the solution was stirred for
10 min and UV–visible absorption spectra was recorded in the range of
300 to 700 nm. The selectivity of the Au@Mg nanosphere was deter-
mined by addition of various drugs such as paracetamol, penicillin,
tetracycline and cefixime (1 mM). Further, the quantitative analysis
was performed by the addition of different concentration of CEF
(0.01 nM to 1 mM) and the UV–visible absorption spectra was recorded
in the range of 300 to 700 nm. In addition, the mixture of drugs in pres-
ence and absence of CEF was added to Au@Mg nanosphere to study the
interference of other drug on the detection of CEF. Similarly, the sens-
ing of Au@Mg nanosphere was studied at different volume of CEF (0.1
to 1 mL). The colorimetric detection of CEF by Au@Mg nanosphere was
studied under various environmental parameters including pH (5 to 9),
temperature (10 to 60 °C) and saline concentration (0.1 to 0.8 %) to de-
termine the stability of environmental sample.

Real sample analysis was performed by spiking the known concen-
tration of CEF on pond water, drinking water, milk, tap water and blood
serum. Pond water.

3. Results and discussion

3.1. Characterization of bimetallic Au@Mg nanospheres

Fig. 1a shows the XRD spectrum of Au@Mg nanosphere, which
shows the particles are crystalline in nature. The XRD pattern of
Au@Mg nanosphere showed peaks at 11.6°, 27°, 38.1°, 44.4°, 64.7° and
77.8°. The peaks at 38.1°, 44.4°, 64.7° and 77.8° correspond to Au NPs
[36], whereas the peak at 11.6°, 27°, 44.4° and 77.8° corresponds to Mg
[37]. Thus, the XRD results show similar peak at 44.4° and 77.8° for
both Mg and Au, which shows the effective formation of Au shell and

Fig. 1. (a) XRD, (b) FTIR and (c) UV–visible absorption spectra of Au@Mg.
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Mg core [29]. The average crystalline size of Au@Mg nanosphere was
calculated by Williamson-Hall (W H) equation and the average parti-
cle size was calculated to be 82 nM [38,39]. The Williamson-Hall
analysis (WH plot) of Au@Mg nanospheres is displayed in Supplemen-
tary material Fig. S1. WH plot is to determine the triple junction devel-
oped in the nanocrystals due to the point defect, intrinsic strain and
stacking faults. Here, the plot shows that there is no extension or defor-
mation occurred between Au and Mg, which further confirms the for-
mation of nanospheres.

Fig. 1b shows the FTIR spectrum of Au@Mg nanosphere before
and after interaction with CEF. The FTIR spectrum of Au@Mg
nanosphere shows vibration stretching from 500 to 400 cm−1 which
corresponds to the metal (Au and Mg) peaks [37]. Here, FTIR spec-
trum showed peak at 3620 and 1552 cm−1 which was due to the
OH group stretching [40]. The vibration stretching at 2452 and
1187 cm−1 corresponds to the C H and C C stretching [40]. The
presence of vibration stretching of both metal and organic group shows
the effective interaction of CEF with Au@Mg nanospheres. The
UV–visible absorption spectra of Au@Mg nanospheres was recorded in
the range of 300 to 700 nm and showed λmax at 557 nm, which was due
the electronic excitation of π electron to π⁎(Fig. 1c).

Fig. 2a & b shows the TEM image of Au@Mg which shows that
prepared particle was spherical in shape. The back shade indicates the
Mg core and grey colour indicates the Au shell, which shows the ef-
fective formation of Au@Mg nanospheres. The selected area electron
diffraction (SAED) pattern of Au@Mg nanosphere shows that the par-
ticles are crystalline and polydisperse in nature and it is in accordance
with XRD pattern of Au@Mg nanospheres (Fig. 2c). The d-spacing val-
ues in SAED with corresponding hkl plane further confirm the forma-
tion of Au@Mg nanospheres. SEM image of Au@Mg nanosphere after

the interaction of CEF was depleted in Fig. 2d, which confirms the ag-
gregation of the nanomaterial.

The band gap energy of the nanomaterial was determined by
UV–visible DRS spectrum of the nanomaterial. The band gap of the
nanomaterial was determined by Kubelka Munk plot by the Eq. (2) [41,
42].

(2)

where, Eg represents optical bandgap, v represents frequency of
light, h represents Planck constant, A represent frequency of light and F
represent Kubelka Munk function. The band gap of Au@Mg nanos-
pheres was found to be 2.59 eV.

Fig. 3a illustrates the XPS spectra of Au@Mg nanospheres, which
demonstrates spectrum of Au and Mg. This seems to be well correlated
to the TEM and XRD. The XPS spectrum of Au showed sharp peak at
88.3 and 82.4 eV which corresponds to spin 4f7/2 and 4f5/2 respectively
[33]. The XPS spectrum of Mg showed sharp peak at 1304.1 eV of cor-
responding spin 1S of bang gap energy of 3.2 eV [43]. The result shows
the effective formation of Au@Mg nanosphere.

Fig. 3b1 shows the Raman spectrum of Au@Mg nanospheres. The
spectrum showed peaks at 260 cm−1 indicated the vibration spectrum
of Au and the broad spectrum at 1036 cm−1 indicate the vibration
spectrum of Mg [44,45]. Thus, lower in the peak intensity of Mg than
Au shows the effective formation of Au@Mg core shell nanosphere.
The Raman spectrum of Au@Mg-CEF showed peaks at 1036, 1352,
1529 and 2135 cm−1 which represents the stretching of metal (Mg)
and organic group (C H, C C and N O) (Fig. 3b2) [45]. The ID/IG
before and after interaction with CEF were found to be 0.24 and 0.86
respectively. Thus, the results conclude the effective interaction of CEF
with Mg.

Fig. 2. (a–c) TEM image of Au@Mg, (d) SEM image of Au@Mg after the interaction of cefixime.
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Fig. 3. (a1–a3) XPS spectra of Au@Mg, (b1) Raman spectroscopy of Au@Mg and (b2) Raman spectroscopy of Au@Mg-Cefixime.

3.2. Photocatalytic degradation of PS

The photocatalytic degradation of PS by Au@Mg nanosphere was
performed in presence of various ion and the results shows that the PS
degradation was effective in presence of Cl− ion (97.2 %) than SO4−,
NO3−, PO4− and CO3− ion (Fig. 4a). Here, the degradation efficiency of
PS in presence of NO3−, PO4− and CO3− ion showed better performance
than in the absence of ions, which seems to contribute to formation of
OH by undergoing protonation [46,47]. Hence, the higher degradation

efficiency of PS was due to the formation of OCl . The degradation of PS
was determined by TOC analysis. TOC analysis showed the gradual re-
duction of carbon present in the reaction mixture. Nevertheless, the
photocatalytic degradation of PS was comparatively lower in absence of
ions (Fig. 4c). The rate kinetic of the reaction mixture was determined
by the following reaction Equ. 3

(3)

where, C0 and Ct represent the initial concentration and final con-
centration at time ‘t’. The rate constant and the regression coefficient of
Au@Mg on photocatalytic degradation of PS in presence of Cl− ions was
0.008 and 0.993 respectively (Fig. 4b). Here, rate constant of pho-
todegradation of PS by Au@Mg nanosphere in presence of ion mixture
follows pseudo first order reaction [48,49]. According to the previous

literature, the photocatalytic degradation of PS was found to less than
85 % (Supplementary Material Table S1). Here, the prepared nanoma-
terial was found to be effective for the complete mineralization of PS.

The photocatalytic degradation of PS was performed under various
pH conditions from 5 to 9, was adjusted by using 0.1 NaOH and 0.1 HCl
and the degradation was effective at pH 2 (Supplementary material Fig.
S2a1 & a2). The lower in the pH enable the effective protonation of the
nanomaterial on the effective interaction with PS and thus enables the
effective oxidation of organic complex for the complete mineralization
of PS. In addition, the acidic pH boost the charge separation due to
higher protonation, which interact with Cl− ions resulting in the forma-
tion of OCl . This radical thereby contributes for the degradation of
plastic. Similarly, the photocatalytic reaction was carried out by vary-
ing the nanomaterial concentration (10 to 100 mg/L). The results indi-
cate that increasing the nanomaterial concentration enhances the pho-
tocatalytic efficiency (Supplementary material Fig. S2b1 & b2). The
photocatalytic experiment was repeated in presence of varying PS con-
centration and the results showed that the lower PS concentration ex-
hibited better performance (Supplementary material Fig. S2c1 & c2).
The reusability of the Au@Mg nanosphere was determined by six cycle
test and the degradation efficiency was found to be 99.5 %. The differ-
ence in the degradation of PS on first and sixth cycle was 0.41 % (Sup-
plementary material Fig. S3a). The radical scavenging experiment was
performed in presence of IPA, NB, BQ, AgNO3 and EDTA and the results

Fig. 4. (a) Plot C/C0, (b) ln(C/C0) and (c) degradation percentage on photocatalytic degradation of polystyrene by Ag@Mg nanosphere (PS – 20 mg/L, Ions – 1 mM).
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shows that OCl and OH plays a major role in the effective degradation
of PS (Supplementary material Fig. S3b).

3.3. Sensing of CEF

The sensing of CEF by Au@Mg nanosphere was performed by the
addition of 1 mL Au@Mg and CEF, and the results shows that the com-
plete loss in the intensity at 557 nm indicates the effective detection of
CEF. Fig. 5a shows the selectivity of probe with various drug (paraceta-
mol, penicillin, tetracycline and cefixime), where the disappearance of
peak intensity at 557 nm was observed only in presence of CEF and the
other drugs exhibited peak at 557 nm. The results show the efficiency
of the probe for the selective detection of CEF by Au@Mg nanospheres.
Further, the sensitivity study shows the loss in the peak intensity at
557 nm was observed with higher concentration of CEF (Fig. 5b). The
complete disappearance of peak at 557 nm was observed at 10 μM and
1 mM. Here, a plot on concentration of CEF vs absorbance of Au@Mg
nanosphere at 557 nm was performed to study the linearity and relia-
bility. Fig. 5c shows that the regression co-efficient on the sensitivity
analysis was found to be 0.98 which further confirm the good sensing
ability of probe on the detection of CEF. In addition, the interference
analysis shows the disappearance of peak at 557 nm and it observed
only in the drug mixture with CEF and with only in presence of CEF,
whereas the disappearance of peak was not observed with drug mixture
without CEF (Fig. 5d). It shows that Au@Mg nanosphere towards the
detection of CEF was not interfered by other drugs. The detection of
CEF was studied by varying the volume of CEF and it was found that the
detection was effective at 1 mL of CEF (Supplementary material Fig.

S4). The limit of detection of CEF by Au@Mg nanosphere was calcu-
lated by Eq. (4)

(4)

where σ represents the standard deviation and slope represent the
absorbance of Au@Mg nanospheres with CEF. The limit of detection of
CEF by Au@Mg nanosphere was calculated to be 450 pM (pico-Molar).
The detection of CEF by Au@Mg nanospheres was performed under
various pH (4 to 9), temperature (20 to 60 °C) and saline concentration
(0.1 to 0.8 %). The results show that the detection was effective at
pH 6, 10 °C and 0.1 % saline concentration (Supplementary Material
Fig. S5).

Real sample analysis by the probe was performed by spiking of CEF
with tap water, drinking water, pond water and blood serum. The rela-
tive standard deviation on the recovery of spiked CEF on tap water,
drinking water and pond was found to be less than 1 %. Further, the de-
tection was tested with blood serum and the recovery % was found to
be 99.7 % (Supplementary material Table S2). The results show that the
detection probe was found to be an effective tool for the detection of
CEF on real sample analysis.

3.4. Photocatalytic mechanism of Au@Mg nanospheres

The graphical representation of the photocatalytic mechanism of
Au@Mg nanosphere for the degradation of PS is illustrated in Supple-
mentary material Fig. S6. The plasmonic excitation of electron occurs
on Au causing the formation of hot electron and hole pair upon the visi-
ble light irradiation [45]. Parallelly, the electron form Mg gets excited

Fig. 5. (a) UV visible spectra on the selective detection of cefixime (1 mL – Au@Mg, various drug 1 mM), (b) UV visible spectra of the sensitive detection of cefixime
(0.001 nM to 1 mM) (c) linear plot on absorbance of Au@Mg verses concentration of cefixime (1 mL – Au@Mg, various drug 0.001 nM to 1 mM) and (d) UV visible
spectra of interference on detection of cefixime (1 mL – Au@Mg and drug mixture – 1 mM).
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and transferred to Au and thus causes the electron hole on Au. The re-
duction in the oxidation power of Au was mainly due to hot electron
and hole pair relax ultrafast for recombination (100 fs to 1 ps) in ab-
sence of H2 or H2O due to its electron-electron scattering [50]. How-
ever, when Au was introduced in H2O, it enables the migration of hot
holes to the hybrid thereby leading to the formation of Au H resulting
in lower recombination rate. The reason for the effective trapping of hot
hole and electron pair on inhibiting the oxidation power as follow.

1. The freely localized hot hole is highly delocalized in the mean
path range of 20–150 nm [51]. The migration of the hot holes gener-
ated by Au to form Au H hybrid is to form low coordinated positions
by the formation of interface or defect. This interface thereby restricts
the recombination and results in better photocatalytic performance.

2. According the previous literature, the relaxation of hot holes near
to fermi level energy (Ef) is extremely fast [52]. As the hot holes are not
thermodynamically favourable, they can uphill the photocatalytic
degradation of PS as the d-s antibonding orbital (Au H hybridization)
was lower than the Ef of Au (0.6 eV) [53].

The effective trapping of the hot hole on the migration of Au H
enables the effective photocatalytic degradation of PS [54,55]. The en-
trapment of hot holes from Au to Au H enables the formation of radi-
cal which enhance the photocatalytic activity of the metallic nanoparti-
cle.

3.5. Photocatalytic degradation pathway of polystyrene

The photocatalytic degradation pathway of PS by Au@Mg nanos-
phere is illustrated in Supplementary material Fig. S7. The reactive site
interaction of the free radical, nucleophilic attack and electrophilic at-
tack on cefixime was determined by Fukui function performed by
DMol3. The electron charge density and Eabs of Au@Mg nanosphere
was higher than with water (Eabs of NPs with PS > Eabs of NPs), which
shows the effective formation of charge density. Here, the radical attack
and chloride radical occurs on the C2 and C4 of PS. The radical attack
on the degradation of PS causes the formation of intermediate (methyl
acetophenone, hydroquinone, formic acid, acetophenone, phenol,
phenylpropionic acid and methylbenzaldehyde) and further oxidizes to
form CO2 and H2O. Further, the radical and nucleophilic attack cleaves
the benzene ring resulting in the formation of the intermediates and the
extensive interaction of the radical on PS causes the formation of inter-
mediates. The complete mineralization of the PS resulted in the forma-
tion of CO2 and H2O.

3.6. Mechanism of the detection of CEF by Au@Mg nanosphere

The graphical representation of Au@Mg nanosphere towards the de-
tection of CEF is illustrated in Supplementary material Fig. S9. Here,
Mg core interact with CEF to form a metal CEF complex and thus causes
the aggregation of the nanomaterial [56,57]. The zeta potential of
Au@Mg and Au@Mg-CEF was found to −32.9 ± 18.8
and − 19.4 ± 15.3 mV, and the aggregation was due to the formation
of metal drug complex which causes the loss in the absorbance of nano-
material at 557 nm.

The XPS spectrum of Au@Mg-CEF was performed to determine the
effective interaction site and it is shown in Supplementary material Fig.
S8. The XPS spectra of Au 4f showed sharp peak at 88.3 and 82.4 eV
[33]. The XPS spectrum of Mg 1S showed peak at 1304.3 eV [43]. Here,
the peak at 283.1, 530.7 and 389.1 eV represent presence of C, O and N
with orbital spin of 1S confirms the effective interaction of Au@Mg
nanosphere with CEF. Here the presence of C, N and O after the interac-
tion of CEF, shows the effective interaction of CEF with Au@Mg nanos-
pheres and thus causes the aggregation of Au@Mg nanospheres.

The DFT analysis of Au@Mg nanosphere was performed to deter-
mine the electronic band structure, DOS and work function (Supple-
mentary material Fig. S9). The electronic band structure, DOS and work

function shows the effective electron transfer between Au and Mg. The
work function of cefixime was calculated to be 4.28 eV, the work func-
tion of Au and Mg was calculated to be 3.65 eV and 5.46 eV respec-
tively [57–60]. The higher in the work function of Mg than Au causes
the effective interaction with CEF to form metal drug complex.

4. Genotoxic

The genotoxicity of PS before and after photocatalytic degradation
was performed by using root tip of A. cepa. Briefly, 20 mg of PS was dis-
solved in ethanol and the cytotoxicity was determined. Similarly, PS re-
action mixture was prepared and 100 mg/L of Au@Mg nanospheres
were augmented and irradiated under visible light. Then, the irradiated
reaction mixture was centrifuged, the nanospheres were collected and
the cytotoxicity of the degraded product was performed against A. cepa.
The results show that the cytotoxicity of PS before degradation was sig-
nificantly higher than after degradation (Supplementary material Ta-
bles S3 and S4). The formation of the disturbed interference on mitosis
cycle causes the inhibition of DNA and protein synthesis and thus cyto-
toxicity of the nanocomposite was determined [48]. The micronuclei
index of PS after degradation was comparatively lower than that of be-
fore degradation. The higher in the micronuclei index indicate the
higher in the genotoxicity against A. cepa. The lower in the toxicity of
PS contaminated water after degradation was due to the complete min-
eralization of the PS on the formation of non-toxic product. The results
suggest that Au@Mg nanosphere was effective on the photocatalytic
degradation of PS and it does not show considerable genotoxicity on en-
vironmental organism. Hence, Au@Mg nanospheres can be used as an
effective tool for the treatment of plastic contaminated water and the
treated water was found to be an eco-friendly to the environment.

5. Conclusions

In summary, Au@Mg nanosphere was fabricated by chemical reduc-
tion method and it served as a rapid and good sensor for CEF detection.
Here, the prepared nanospheres were crystalline and polydisperse with
average particle size of 82 nm. The photocatalytic degradation of poly-
styrene by Au@Mg was studied and the effective degradation was
found to be 97.1 % (in presence of chlorine ions). The PS degradation
was studied in presence and absence of different metal ions, where the
detection was effective in presence of chlorine ions. Further, reusability
study was performed and the results shows that Au@Mg nanospheres
can be used for long term. The genotoxicity of the polystyrene was stud-
ied before and after degradation which haven't exhibited considerable
toxic effects. The prepared probe showed selective and sensitive detec-
tion towards CEF. The presence of other drug did not interfere in the de-
tection of CEF by Au@Mg nanosphere. The limit of detection of CEF by
Au@Mg nanospheres was calculated to be 450 pM. The real sample
analysis was performed with the blood serum and the recovery % was
found to be 99.7 %. Thus, the results conclude that the bimetallic
Au@Mg nanosphere serves as an effective tool for the monitoring and
optimization of CEF drug and for photocatalytic degradation of poly-
styrene.
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