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Abstract

In the present study, a novel and sensitive fluorescence probe method has been established for the

determination of luteolin (LTL) based on the fluorescence quenching effect of LTL on glutathione (GSH)-capped

Mn-doped CdTe quantum dots (QDs). GSH-capped Mn-doped CdTe QDs with a diameter of 6-8 nm were

synthesized via a facile and inexpensive method in an aqueous system. The fluorescence of doped CdTe QDs at

541 nm was quenched in the presence of LTL with excitation wavelength at 351 nm and the fluorescence

quenching efficiency is closely related to the amount of LTL added to the QDs solution, they present a linear

relationship when the concentrations of LTL vary from 6 to 138 pM. The mechanism of the interaction between

doped CdTe QDs and LTL was investigated and has been confirmed as dynamic quenching mechanism. The

proposed method was successfully applied to the determination of LTL, and satisfactory results were obtained.

Keywords: Mn-doped CdTe, fluorescence probes, luteolin, determination

Page 2 of 25



Page 3 of 25

©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

Analytical Methods

1. Introduction

Luteolin (LTL), a kind of natural plant extract, is an important member of the flavonoid family and
is found in high amounts in peanut shells, celery, green pepper and chamomile tea'. Its molecular
structure is given in Scheme 1. Researchers have found that LTL can exert various beneficial activities,
among which cardiovascular protection, cataract prevention, anticancer and antiviral activity are the
most important ones’”. For example, Lee and co-workers’ have found that LTL can effectively
suppress the growth of MDA-MB-231 ER-negative breast cancer cell by means of inhibiting the
survival of EGFR-mediated cell. In addition, a study has shown that LTL can be used in preparing
alexin medicine for treating and preventing severe acute respiratory syndrome (SARS)®. Based on its
wide and favorable applications, the research of convenient and reliable determination methods of LTL
is significant and imperative.

Scheme. 1 here

Lots of methods have been reported for detecting the content of LTL, however, most such studies
only focus on high performance liquid chromatography7'9, capillary electrophoresism'lz,
spectrophotometric'® and electrochemical methods'*'®. Fluorimetry, as a method for the quantitative

2+17 2+ 18 . - 119
. Pb and ascorbic acid ~ has

determination of certain significant ions or molecules such as Hg
been gradually developed and captured much attention of investigators. Compared with the commonly
used methods, fluorimetry has its own merits, such as simple experiment process, low reagent
consumption, wide linear range, low detection limit, and satisfactory sensitivity.

Quantum dots (QDs), as a kind of inorganic semiconductor nanocrystals, have attracted

considerable attention owing to their excellent optical properties. Among them, doped QDs have been

attained more widely research as the incorporation of impurities could offer QDs innovative
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remarkable optical properties compared to that of the undoped ones, including higher fluorescence
efficiency, better photochemical stability, longer lifetime, more effective photo-oxidation protection®,
etc. Therefore, doped QDs could serve as ideal fluorescence probes for the determination of
multifarious ions or molecules. For instance, Mn-doped ZnS has been used for detection of Co*™ 2,
glucose® and sudan dyes in foodstuffs®*; Mn-doped CdTe has been applied in determination of human
IgG24, ascorbic acid® and so on. In addition, in order to achieve water solubility and stabilization, the
surfaces of QDs need to be modified by stabilizing agents. Some organic ligands such as
mercaptoacetic acid*®, mercaptopropionic acid”’, cysteine”®, 2-mercaptoethanol® and glutathione
(GSH)30 are frequently used for QDs modification. Studies have indicated that the GSH-capped QDs
possess high fluorescence quantum yield, narrow emission spectra, satisfactory biocompatibility and
less toxicity. Therefore, the GSH-capped Mn-doped CdTe QDs could act as efficient fluorescence
probes in the analytical field.

To the best of our knowledge, the utilization of GSH-capped Mn-doped CdTe QDs as fluorescence
probe for the quantitative determination of LTL has not been reported so far. Herein, in this study, we
employed a straightforward process to synthesize the GSH-capped Mn-doped CdTe QDs by using
inorganic salts as precursors and GSH as the stabilizer. The as-prepared QDs were used for the
determination of LTL. Under optimum conditions, a novel analytical method for the determination of
LTL with high sensitivity was established.

2 Experimental section
2.1 Reagents

Sodium borohydride (NaBH,), tellurium powder (Te), cadmium chloride (CdCl,-2.5H,0),

manganese chloride (MnCl,-4H,0), glutathione (GSH), luteolin (LTL) and other routine chemicals
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were all analytical grade and used without further purification. All of them were purchased from
Shanghai Sinopharm Chemical Reagent Co. Ltd. (China). Duyiwei capsules were purchased from the
local drugstore. Deionized water was used throughout the experiment. The phosphate buffer solution
was prepared by adjusting 0.1 M K,HPO,, KH,PO,4, H;PO,, or NaOH, accordingly.
2.2 Apparatus

X-ray powder diffraction (XRD) spectra were obtained from a Haoyuan DX-2700 X-ray
diffractometer (China). Transmission electron microscopy (TEM) images were acquired using a
JEOL-200 CX transmission electron microscope (Japan). An AVATAR 370 Fourier transform infrared
(FTIR) spectrophotometer (America) was utilized to record the FTIR spectra. An UV-2501PC
spectrometer (Shimadzu, Japan) was applied to record the ultraviolet visible (UV-Vis) absorption
spectrum. The fluorescence emission spectra were recorded via a RF-5301PC spectrofluorophotometer
(Shimadzu, Japan). A pHS-3C pH meter (Analytical Instruments Co., Shanghai, China) was utilized to
measure the pH values of the aqueous solutions.
2.3 Synthesis methods
2.3.1 Synthesis of NaHTe precursor solution

The solution of NaHTe was prepared according to a previously reported literature’'. NaBH,
solution was prepared and degassed with nitrogen for 7 min. After that, Te powder was injected into the
oxygen-free solution. The molar ratio of Te and NaBH, was 1:20. As the generation of H, during the
process was occurred, a small outlet linked to the small flask was used to release the pressure. When
the color of solution changed back to colorless and Te powder was completely reacted, it means the
NaHTe solution was obtained.

2.3.2 Synthesis of GSH-capped Mn-doped CdTe QDs
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The QDs were prepared based on a reported literature with some modifications™. In this work, the
molar ratio of Cd*"/ Te* / GSH was fixed to be 2:1:2.4 and the Mn®" content was 5% of cadmium.
Briefly, 45.67 mg CdCl,-2.5H,0 and 147.5 mg GSH was added into a three-necked round-bottomed
flask and dissolved in 180 ml double distilled water. After dissolved completely and stirred uniformly,
500 pL 0.02 M MnCl, 4H,0 was added. Then, the pH of the mixed solution was adjusted to 9 with 1
M NaOH solution which was added dropwise until the mixture changed from ivory to clear.
Subsequently, the dissolved oxygen was driven off by nitrogen with a medium velocity for about 30
min. Then, the oxygen-free NaHTe precursor solution was injected quickly into the above solution
under vigorous stirring. The color of the solution changed immediately to orange and CdTe QDs core
were formed in this stage. After that, the resulting solution was heated to boil for 10 min under refluxed
condition for the further growth of cores. In order to obtain Mn-doped CdTe QDs with less surface
defects, the solution was transferred to a water bath refluxed at 60°C for 1 hour. Finally, the salmon
pink GSH-capped Mn-doped CdTe QDs were obtained.

After the preparation of GSH-capped Mn-doped CdTe QDs stock solution, the same volume of
ethanol was added for the precipitation of QDs, supporting for the further characterization like XRD
and FTIR analysis.

3 Results and discussion
3.1 Characterization of the prepared QDs

The structures of GSH-capped Mn-doped CdTe QDs and GSH-capped CdTe QDs were obtained
through the XRD analysis, as shown in Fig. 1. The two broad and distinct diffractive peaks correspond
respectively to the crystal planes [002] and [103], confirming that they are hexagonal crystalline

structure. Intuitively, the two XRD patterns have no obvious difference, we can’t find obvious
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diffraction peak of Mn from the XRD pattern of Mn-doped CdTe QDs due to the successfully trace
doping of Mn®" ions occupied the lattice site and replaced some Cd** ions. The particles have an
average diameter of 7.56 nm determined by Scherrer equation: D = K 1/ (f cos 6 ), where D is the
grain size, K is Scherrer constant, A is the wavelength of X-ray radiation, f is the full width at half
maximum, and 4 is the diffraction angle.

Fig. 1 here

The morphology of GSH-capped Mn-doped CdTe QDs was investigated by TEM, as depicted in

Fig. 2. We can observe that the dispersion of QDs seems not very well, it appears some aggregation.
This is owing to the property of nanoparticles which are easy to reunite together. However, it still can
observe clearly that the QDs are spherical and their uniform particle sizes are about 7 nm, which is
consistent with the size estimated by the Scherrer formula calculations based on the XRD pattern.

Fig. 2 here

In order to identify the successful conjugation between GSH and Mn-doped CdTe QDs, FTIR

spectra of pure GSH and the GSH-capped Mn-doped CdTe QDs were recorded and shown in Fig. 3.
We can note that the distinct difference between the two spectra is at 2524 cm™, which belongs to the
S-H stretching vibration characteristic absorption. Nevertheless, this characteristic absorption band
disappeared in the FTIR spectrum of GSH-capped Mn-doped CdTe QDs, indicating the formation of
Cd-S coordination bond, which means the successful conjugation of GSH molecules and Mn-doped
CdTe QDs by thiol bond.

Fig. 3 here
3.2 The optical properties of GSH-capped Mn-doped CdTe QDs

QDs have excellent optical properties compared with traditional organic fluorescent dyes. In



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

Analytical Methods

general, UV-Vis and fluorescence spectra are usually used to describe the optical properties of QDs. As
shown in Fig. 4, the synthesized QDs have a wide UV-Vis absorption wavelength; meanwhile, their
fluorescence spectrum is narrow and symmetrical with the maximum emission peak around 541 nm
when the excitation wavelength is 351 nm, which is favorable for its application in analysis.
Fig. 4 here

The quantum yield (QY) of GSH-capped Mn-doped CdTe QDs was calculated to be 48%
according to the standard expression formula of QY: QY,= QY,( F, Ay n’ )/ ( F.Aun’ ), the subscripts
“u” and “s” denote sample and standard. QY is the fluorescence quantum yield. 4 is absorption values
at excitation wavelength, F' is the integrated fluorescence intensity, and # is the refractive index of
solvent. In the present study, sample is the synthesized GSH-capped Mn-doped CdTe QDs, standard is
rhodamine B. The solvent used in this experiment is water, and its refractive indexis 1.333 at room
temperature. The fluorescence quantum yield of rhodamine B in water is reported to be 31%.

Furthermore, a comparison was made about the fluorescence intensity of GSH-capped Mn-doped
CdTe QDs and GSH-capped CdTe QDs to explore the effect of Mn impurity. The result shown in Fig. 5
demonstrates that the Mn-doped QDs have a higher fluorescence intensity compared with the ones
without Mn.

Fig. 5 here

3.3 Optimization of determination conditions
3.3.1 Effect of incubation time

The effect of incubation time on the fluorescence intensity of aqueous GSH-capped Mn-doped
CdTe QDs-LTL solution system was investigated and the result is shown in Fig. 6. From the figure we

can see that within the initial reaction time about one and a half hour, the fluorescence intensity of the
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reaction system is not stable. After that, the fluorescence intensity gradually stabilized with a slight

decline when time extended beyond 3 hours which is due to the partly oxidized of QDs. Therefore, we

choose 90 min as the optimal incubation time. Compared to that of other detection methods, the

incubation time is a little longer on account of the steric hindrance effect of GSH. However, it doesn’t

do obvious effect to the result of detection.

Fig. 6 here

3.3.2 Effect of pH

In order to investigate the influence of pH on the fluorescence intensity of our system, we

employed the 0.1 M phosphate buffer solution with pH ranging from 6 to 11 as solvent, and the result is

shown in Fig. 7. In the zone of acidic to neutral, the fluorescence intensity of reaction system is

extremely lower due to the protonation of sulthydryl that break away from the surface of QDs, which

lead to the appearance of some defects on the surface of QDs. When the pH of system changed from 9

to 10, the fluorescence intensity reached to the highest and maintained stable. However, with the

increase of alkalinity, a sharp drop of the fluorescence intensity occurred, which may be attributed to

the formation of Cd(OH), precipitation, Thus, pH of 9.0 was selected for further experiments.

Fig. 7 here

3.4 Detection of LTL by quenching the fluorescence intensity of GSH-capped Mn-doped CdTe

QDs

In order to measure the effect of LTL on the fluorescence of GSH-capped Mn-doped CdTe QDs,

we prepared solutions with different amounts of LTL as follows. Firstly, 300 uL of GSH-capped

Mn-doped CdTe QDs stock solution and different amounts of fresh LTL standard solutions were added

into a series of 25 mL volumetric flasks, and then diluted the solutions with 0.1 M phosphate buffer
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solution and mixed thoroughly for the further measurement. The fluorescent intensity of the above

solutions were recorded at excitation wavelength of 351 nm and the slit widths used for excitation and

emission were 5 nm respectively.

The investigation of the change of GSH-capped Mn-doped CdTe QDs fluorescence intensity with

different amounts of LTL was conducted and the result is revealed in Fig. 8. It is obvious that with the

increase of LTL concentration from 0 to 138 uM, the fluorescence intensity of QDs progressively

decreased, which indicates that LTL could quench the fluorescence of QDs. Furthermore, the

fluorescence quenching is closely related to the amount of LTL added to the QDs solution, based on

which an analytical method can be established for the quantitative analysis of LTL. The quenching

efficiency is proportional to the concentration of LTL from 6 to 138 pM, which can be described by the

following equation: log ( Fy/ F ) = 0.01379C —0.0520 (C: uM), and the correlation coefficient (R) is

equal to 0.9977, as shown in Fig. 9. Where F, and F are the fluorescence intensities of QDs in the

absence and presence of LTL respectively, and C is the concentration of LTL.

Fig. 8 here

Fig. 9 here

The detection limit of LTL was calculated to be 61 nM based on the formula: LOD = 3 o /k,

where o is the standard deviation of the blank measurements and £ is the slope of the calibration graph.

Compared with other fluorescence probe methods reported to detect LTL, the method we established

here has a wide linear range and an appropriate detection limit, the results are shown in Table 1.

Table 1 here

4 The possible quenching mechanism

10
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There are many fluorescence quenching mechanisms which include Forster resonance energy
transfer (FRET), static quenching, dynamic quenching, and electron transfer’>. A possible quenching
mechanism of our reaction system was investigated and proposed.

It is known that FRET can be occurred only when the emission spectrum of one fluorescent group
overlapped with the absorption spectrum of another to a certain extent, and the distance between the
two fluorescent groups (generally less than 100 A) must be appropriate at the same time. However,
there is little overlap between the UV-Vis absorption spectrum of LTL and the emission spectrum of the
GSH-capped Mn-doped CdTe QDs, as shown in Fig. 10. Therefore, the fluorescence quenching of
GSH-capped Mn-doped CdTe QDs by LTL is not caused by FRET.

Fig. 10 here

We continue to study the possibility of dynamic and static quenching mechanism in the following
part. The quenching behavior of low concentration of LTL on the fluorescence of synthesized QDs can
be illustrated by the well-known Stern—Volmer equation®®: F,/ F = K [Q] + I, where F, and F are the
fluorescence intensities in the absence and presence of quencher (LTL) respectively. /Q] is the
concentration of the quencher. k is the Stern—Volmer quenching constant, which defines the quenching
efficiency of the quencher.

Dynamic quenching is associated with molecular collision. The rise of temperature will lead to the
increase of molecular collision probability, thus increasing the non-radiative transition of excited state
molecules, which increased the quenching constant. On the contrary, the increased temperature may
reduce the stability of complexes, thereby reducing the quenching constant. Therefore, we have
investigated the change of relative fluorescence intensity with the increasing concentration under
different temperatures. The results displayed in Fig. 11. Quenching constants of the QDs—LTL solution

11
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system at three different temperatures were calculated according to the Stern—Volmer equation, which

are listed in Table 2. It can be seen that the quenching constants increased with the rise of temperature,

which indicates that the quenching type of the GSH-capped Mn-doped CdTe QDs—LTL reaction system

is dynamic quenching.

Fig. 11 here

Table 2 here

In order to confirm the dynamic quenching mechanism, the absorption spectra of related solutions

were measured. As is known, in dynamic quenching, the fluorescence is quenched when the quencher

collides with the excited fluorescent molecule. In other words, collision quenching affects only the

excited state of fluorescent molecular, and no changes in the absorption spectrum. Nevertheless, the

formation of ground-state complex in static quenching will perturb the absorption spectrum of the

fluorescent molecule. Hence, the UV-Vis absorption spectra were investigated to distinguish the

dynamic and static quenching mechanism. The absorption spectra of GSH-capped Mn-doped CdTe

QDs (a), mixture of QDs and LTL (b), LTL (phosphate buffer solution as the reference) (c) , and LTL

(QDs as the reference) (d) are shown in Fig. 12. Obviously, we can see that curve (b) is a simple

superposition of curve (a) and curve (c), and curve (c) and (d) are almost entirely overlapped with each

other. These suggest that the absorption spectrum of the mixture of QDs and LTL is a linear

combination of the spectra of each component. That is to say, the absorption spectra have no change

which confirmed that the quenching mechanism is dynamic quenching.

Fig. 12 here

As is known, when dynamic quenching occurs, the lifetime of the fluorescence system will

shorten. However, when static quenching occurs, the lifetime will remain constant. In order to confirm

12
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the dynamic quenching mechanism further, we have measured the fluorescence lifetime of
GSH-capped Mn-doped CdTe QDs in the absence and presence of LTL. The values are listed in Table 3.
Monoexponential decay is inadequate, so two exponentials are used to describe the data. The average
lifetime is calculated by the following equation: 7 = A, 7; + A, 1,, where 1 is the average lifetime, 1, and
T, are the lifetime of fast and slow decays, respectively. A; and A, are the weights of each process.
Table 3 here
The average lifetime was measured to be 31.69 ns in the absence of LTL. When the LTL added,
the lifetime of QDs decreased to be 28.82 ns. This situation further confirmed a dynamic quenching
mechanism.
5 Selectivity and analytical applications
5.1 Selectivity
Many compounds which are usually contained in pharmaceutical preparation have the potency to
quench QDs fluorescent intensity as well. In order to investigate the practical application possibility
of the developed method to determinate LTL, the interference of some familiar foreign substances
were tested under the optimum conditions. From the results displayed in Table 4, it is clearly to see
that most of the glucide, amino acids and common metal ions could be coexist with LTL at high
concentration, whereas Mg®" and Ca®" could be tolerate at lower concentration levels.
Table 4 here
5.2 Analytical application
The practical feasibility of the proposed method was evaluated by determining LTL in commercial
Duyiwei capsules. The recovery and relative standard deviation (RSD) were tested through the standard
addition method, and the results are shown in Table 5. The recovery and RSD of the samples were

13
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generally satisfactory and can meet the requirements of actual analysis.

Table 5 here

6 Conclusions

In this article, a novel and convenient method for the determination of LTL has been established.

GSH-capped Mn-doped CdTe QDs were obtained through the simple and inexpensive hydrothermal

synthesis method. LTL could quench the fluorescence of as-prepared QDs, and the fluorescence

quenching is closely related to the amount of LTL. Under the optimum conditions, a good linear

relationship between fluorescence intensity of the system and the concentration of LTL in the range of

6 to 138 uM could be achieved, and the limit of detection is 61 nM. Possible quenching mechanism

between LTL and GSH-capped Mn-doped CdTe QDs is also discussed which has been identified as

dynamic quenching mechanism.
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Fig. 2 TEM image of GSH-capped Mn-doped CdTe QDs.
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Fig. 3 FTIR spectra of GSH and GSH-capped Mn-doped CdTe QDs.
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Fig. 4 UV-Vis absorption spectrum (dash line) and fluorescence emission spectrum (solid line) of
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Fig. 5 Fluorescence emission spectra of GSH-capped CdTe QDs (Cqps = 0.167 pM) and GSH-capped

Mn-doped CdTe QDs (Cqps = 0.167 uM) at the excitation wavelength of 351 nm.
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19 Fig. 6 Effect of incubation time on the fluorescence intensity of GSH-capped Mn-doped CdTe

21 QDs-LTL solution system (Cops= 0.167 pM, Cpr, = 24 uM).
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39 Fig. 7 Effect of pH on the fluorescence intensity of GSH-capped Mn-doped CdTe QDs (Cqps= 0.167

uM) in the presence of LTL (Crrp = 24 uM).
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Fluoresence Intensity

Fig. 8 Fluorescence emission spectra of GSH-capped Mn-doped CdTe QDs (Cqps= 0.167 pM) in the

presence of LTL at various concentrations in 0.1 M phosphate buffer solution at pH 9. The LTL was
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Fig. 9 Linear curve of the logarithm of

concentration (C) of LTL.

log (F,/F)

Iog(FO/F)=O.O1 38C-0.0520
R=0.9977

T T T
0 20 40 60 80 100 120 140

C(10°moliL)

20

relative fluorescence intensity log (F¢/F) versus the

Page 20 of 25



Page 21 of 25 Analytical Methods

600

0.5
- 500

0441
\
\
\ .
K ‘1 \\
PN
034 v VEEERY
IR \
\ \
\
\

11 0.2 "I. l'l

T
IS
=]
=]

©CoO~NOUTA,WNPE

- 300

Abs

- 200

Aysuajui asuadssaton|4

e
4 !
0.1 L 100

14 001

T T T T T T T T T
15 250 300 350 400 450 500 550 600 650
16 Wavelength(nm)

19 Fig. 10 UV-Vis absorption spectrum of LTL (Cipp = 14 pM) (a) and fluorescence spectrum of

21 GSH-capped Mn-doped CdTe QDs (Cops = 0.167 uM) (b).
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Fig. 11 Stern—Volmer plots for the QDs-LTL solution system (Cqps = 0.167 pM) at three different

44 temperatures, 298k, 306k, 314k, respectively, in 0.1 M phosphate buffer solution at pH 9.
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Fig. 12 UV—Vis absorption spectra of GSH-capped Mn-doped CdTe QDs (a), mixture of QDs and LTL

(b), LTL (phosphate buffer solution as the reference, pH 9) (c), and LTL (QDs as the reference) (d)

(CQDs: 0.167 HM, CLTL: 14 HM)
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Table 1 Comparison of the fluorescent sensors for the determination of LTL

Calibration Detection
Method Reference
range (10°M) limit (M)

©CoO~NOUTA,WNPE

TGA-capped CdTe/CdS QDs 1-69.9 3.5x10” 33
14 LTL-Zn>" complex 1.2-23.1 6.4x107 34
GSH-capped Mn-doped CdTe

18 6-138 6.1x10™ Present method
19 QDs

24 Table 2 Parameters of Stern—Volmer plots of QD-LTL solution system

27 Temperature (K) Sterm—Volmer linear equation K (L-mol™) R

29 298 F,/F=0.0239C+0.7711 0.0239 0.9745
32 306 Fy/F=0.0707C+0.3739 0.0707 0.9940

314 Fy/F=0.1081C+0.1345 0.1081 0.9976

Table 3 Fluorescence lifetime of the GSH-capped Mn-doped CdTe QDs (Cqps = 0.001 M) in

42 the absence and presence of LTL (Cy . = 10”° M).

45 Cim Lifetime (ns) Amplitude (%)

47 (10° M) T T A A,

50 0 16.55 41.87 40.20 59.80 31.69

52 18 16.07 41.40 49.68 50.32 28.82
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Table 4 Effect of potentially interfering species (Cpr =32uM)

Coexisting Concentration Relative Coexisting Concentration Relative
substances (uMD) error (%) substances (uM) error (%)
Glucose 480 3.716 Na', T 4800 -3.463
Maltose 640 1.952 Na’, CI 2560 -4.689
Sucrose 640 -0.939 Caffeine 160 -4.902

Mg™", SO* 96 4.160 Glycine 4800 -5.507

Ca™, CI 96 0.354 L-Arginine 480 -3.326
Zn*", SO~ 160 -2.199 L- Alanine 320 2.448
K', NOy 1920 -3.192 L-Tryptophan 960 2.205
NH", CI 1920 -4.960
Table 5 Results of Duyiwei capsule sample analysis
Found Standard added Found after Average RSD
Number
(LM) (uM) addition (uM) recovery(%) (%)
1 18.05 26 43.61 98.35 2.80
2 24.47 28 52.70 100.82 3.13
3 28.38 30 59.14 102.52 3.45
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Graphical Abstract

Mn-doped CdTe QDs were prepared. Luteolin can reduce its fluorescence intensity, based on which

©CoO~NOUTA,WNPE

to realize the detection of luteolin.
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