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Determination of L-ascorbic Acid by Carbon Quantum Dot/ Eosin
Y Ratiometric Fluorescence Probe
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Abstract: Green fluorescent castor carbon quantum dots ( CO-CQDs) with excellent fluorescence
properties were synthesized by one-step hydrothermal method with natural biomass peeled castor. By
combining the as-synthesized CO-CQDs with eosin Y(EY ), a novel ratiometric fluorescence probe
CO-CQDs/EY was formed. In the Na, HPO,-citric acid buffer solution of pH =4.00, under the ex-
citation wavelength of 320 nm, the CO-CQDs/EY complex showed two independent fluorescence
emission peaks at 405 nm and 540 nm. The fluorescence signals of 405 nm and 540 nm could be
both quenched by Cr( VI). In the presence of L-ascorbic acid, the fluorescence signal at 540 nm
was significantly increased, while the fluorescence intensity at 405 nm still remained unchanged.
Therefore, a novel method for L-ascorbic acid analysis was developed based on this fluorescence ra-
tiometric probe CO-CQDs/EY. This ratiometric method showed excellent specificity, sensitivity and

accuracy. The optimum conditions of experiment were investigated and the mechanism of interaction
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was discussed. Under the optimized experimental conditions, the linear range of this method was
5.0x10 % —4.0 x 10 ° mol/L, and the detection limit was calculated to be 3.7 x 10 * mol/L.

Moreover, this method has been successfully applied to L-ascorbic acid analysis in drugs, vegetables

and fruits, showing great potential in real sample analysis.

Key words: carbon quantum dots; eosin Y; Cr( VI) ; ratiometric fluorescence probe; L-ascorbic acid
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RUE SIS (TEM) ( HAS H 2 A8 A R A 5
FLSP920 HUBESFR A DO (e [E 2 T A
A BRAH) .
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Fig. 1 Transmission electron micrograph(a), XRD spectrum(b), fluorescence emission spectra under different excitation(c)

and FTIR spectra(d) of CO-CQDs.
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Fig.2  Fluorescence emission spectra of different component
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Fig.3 UV-Vis absorption spectra of Cr(VI)-AA systems(a)
and fluorescence emission spectra of CO-CQDs/EY

interaction with different concentrations of AA solu-

tions(b)
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Fig.4 Mechanism diagram of CO-CQDs ratio fluorescent probe

3.3 NEEHFHRL
3.3.1 BRE ZNERAOFEZAZHZ R
TEA[FRR 3R BS  CO-CQDs 1 EY A A [
TS FIAFTE R, DR i B o HL ol bk s 1R
KA, 5 T AR R BE X CO-CQDs/EY f&
R A 5 B, HAEOGTR B LUAE Lo/ Ls
£ pH 4 3.78 ~9.00 B Fil A PR IFIE AE , Rt 552
R BAR R UBRE A 4. 00, HEAM, %2 T HAc-
NaAc Na, HPO, #7158 FrER-FT IR M FI BR 45
L% PRV PR SE FNZE b TR A FH LA R 10/ Los Y
s, 25 R LW, A 150 mL pH =4.00 Y
Na, HPO, -FFHE R G2 PRI , L,/ Los THIRARE

8 —a—CO-CODS/EY
—e—CO-CODS/EY-Cr(VI)
—4—CO-CODS/EY-Cr(VI)-AA

6 L

Tsio! Lugs

o
|

pH
El5 CO-CQDs/EY ,CO-CQDs/EY-Cr( VI) ,CO-CQDs/EY-
Cr( VI)-AA ) pH EAICILIE
Fig.5 pH optimization of CO-CQDs/EY, CO-CQDs/EY-Cr
(VI), CO-CQDs/EY-Cr( VI)-AA.

3.3.2 Cr(VI) AE8%w
ZET Co( V) XA R B s2m, 451 3%

B, Cr (VD) FH KD, OB AN 52 4, % i 7 i
AN Cr( VD) R K, R 28 ek & iy s, ik
17 Cr( VD) ER A EAE 0. 1 ~2.0 mL Ju [ Xt
TR R TECIR I FAH Lo,/ Los HSZWE, 201 6 TR,
FEGHERE Cr (VD) WA &N 6.0 x 107 mol/

L1.50 mL,
8
—+—CO-CODS/EY-Cr(VI)-AA
——CO-CODS/EY-Cr(VI)
6 -
3
z
4 -
2 ! 1 I !
0 05 1.0 15 2.0

V/mL
K6 Cr( V)M X CO-CQDs/EY-Cr ( VI) 1 CO-
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Fig.6  Effect of Cr( VI) amount on CO-CQDs/EY-Cr( VI)
and CO-CQDs/EY-Cr( VI)-AA system
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Fig.7 Effect of reaction time on system

3.4 KMUHREEMETEE

TEARALIISEIG 2, AA WREAE 5.0 x 107° ~
4.0 x10"° mol/L i [l N 5 CO-CQDs/EY 1k & i
TR A AL 2 SR B 1 LA L0/ s 522 R AT
LKA, KRN LI =2.51 +9.3 x 10°¢
(mol/L), r=0.993 9 XF¥EE N 1.0 x 10 ~° mol/L
1) AA P17 5 UCPATINGE AR FR i 22 50. 85%

FRYE TUPAC M, ik th B o =3S/K=3.7 x10 °
mol/L,
3.5 HEWRAFME

HEET AT REAEAE R B R 2 T AR R A 2R ¢
TCHRBE L,/ Lo FIFENR . FETERE M SEI 2540 T, A1
WHRZE N +5% Bf 3% FE 1.0 pmol/L 1Y AA IF K
HEATI AE , WU 1 000 7% 09 V€ #y | REARE | ) 4 b |
g Ni** (Co’" .F~ AI’" Mg’* .Ca’* \NO; ,500 fi%
f) D-SE M Zn®*  Cu®*  Mn®* [CN~ . Cl” SO,
100 5/ Fe'* ,20 f549 Ag* ,5 151 He' " A5
M AA BRI D IZ 07 B R Rt
3.6 EERHERSWT
3.6.1 #ZHHE T AA SFahnlE

BEALE A —HEK A 4EAE 2R C 10 /(B .
0.1 ), WF & A, ofE 0 FR BUE &0 K (M2 F
0.017 6 g AA) UK, 5 J5 € 25 2 100 mL
RIS FE 10 min it uE, MERIREUE
VG T, e RS Ty VR A TN | (RIS A T A e
ey, ZERE L,

®1 BEH AA WERBESLL (n=5)

Tab.1 Determination results of AA in tablets and recovery of the method(n =5)
Sample Labeled Determined Added/ Found/ Recovery/ RSD/
(each tablet)/mg (each tablet) /mg (wmol - L") (pmol «+ L") % %
Tablet 1 100. 00 99.92 1.00 0.999 99.9 1.2
Tablet 2 100. 00 100. 1 1.00 1.037 103.7 1.0

Wl ARBTG5 A BRAF] 7 ES  HA4021171 52, V2RI T 2547 BR AL A, 7= it S : 1804176030,

3.6.2 KRRFFEEF AA g2

VG B R VE £ RN K SRAT A 25 B R A, 43
HIFR20 ¢ BT AFER Y, 25V A JERP FT 20 mL
0.001% HCl FE53AIF S 28 5798, W22 A i % & 50

mL ZHEHH,0.001% HCl 2R I A%
HH,0.001% HCL B2 TR, Bk 100 7545,
B1.00 mL FRI RGP O , $ RS 56 7 v R4 10
A8 [RIHHEA TAbR IR e, 55 R W3k 2,

F2 KERMHTIEH AA WINZE (n =5)

Tab.2 Determination results of AA in samples of fruits and vegetables(n =5)

Determined/ Added/ Found/ Recovery/
Analyte RSD/ %
(mg - 100g™") (pmol - L") (pmol - L") %
Lemon 34.89 1.00 0.925 92.5 1.7
Tomato 17.02 1.00 0.997 99.7 2.0
4 s » CO-CQDs, 5H R 41 1Y 1 {LFSE R Gt EY &

ARSCH T —FREE T AA w5 52 A0 A I 10
CO-CQDs/EY B &Y R RZOLIRE . LRIRAE
) 55 B RR A I IR A — 2B K #ak A i T SR B 00k

G, BB 9 K& S A A R 0 BT Y CO-
CQDs/EY ZHEY, #F Cr( VD) B A T i 2 &
P 405 nm/540 nm Ab {5 K A DU K (T AA
HAH 540 nm A ZOCE RGNS, 5L T
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BT CO-CQDs/EY XURST L RBTGOCHREI X AA - B STI0, O AA R AL T8k, okt 1
AOINE . MR R TR B R A RAHBR T2OCE AR e sk i BT AL 10 AR
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