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Fig. 1
V(HAc-NaAc) =3.0 mL; ¢(KMnO, ) =1 mmol/L; ¢ (folic
acid) = 1.0 x 1073

mol/L; ¢(H,0,) = 10 mmol/L;

¢(Eu**) =1 mmol/L

105
10f =
- n
95t
S st Sy
75)
65 | | ) | 1 | | | 1 1 ! | | L !
0 2 4 6 8 0 2 4 6 8

Time/min c(Eu**)/(mmol - L")

280 °CF A A3 B A 3
Fig. 2 Effect of the heating time at 80 °C on the

fluorescence intensity
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Fig. 3 Effect of the concentration of Eu’* on the

fluorescent intensity

V(HAc-NaAc(pH =4.7,0.2 mol/L)) =3.0mL; ¢(KMnO,) =
1 mmol/L; ¢ (folic acid) =1 x 107> mol/L; ¢ (H, 0,) =
10 mmol/L
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Table 1 Tolerance of coexisting salts

Coexisting salts Concentration coexisting/ ( wmol +1,7") Change of AIi/%
KCl 46 -4.8
AI(NO;) 4 30 -4.6
NaCl 100 -4.8
CaCl, 20 -5.3
ZnS0, 14 -5.4
CuCl, 20 -4.1
FeCl, 5 -3.4
MgCl, 18 -5.1
D-glucose 10 -3.9
Citric acid 12 -4.7
v, 42 ~4.8
Vi 36 5.2

V(HAc-NaAc(pH=4.7,0.2 mol/L)) =3.0 mL; ¢(KMnO,) =1 mmol/L; ¢(H,0,) =10 mmol/L; ¢(folic acid) =1 x 10 =5 mol/L;
¢(Eu®*) =1 mmol/L.
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Table 2 The fluorescence comparison of this method with other methods

Method Linear range/ ( mol - L -1 ) Detection limit/ ( mol-L ™" ) Literature

H,0, 0~1.3x1073 1.2x1073 7

KMnO, 1.7x10°¢ 8

K,S, 04 1x107%~5%x107° 3.0x10°7 9

KMnO, 1.7x1078 ~1.4x10°¢ 1.0x10°8 10
This method 4x107% ~4x107° 1.2x10°8
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Table 3 Detection of folic acid in actual sample

Sample Method Average of concentration/ ( pumol +1.7") RSD/ %
Folic acid This method 2.27 5.3
HPLC 2.25 5.3

V(HAc-NaAc(pH =4.7,0.2 mol/L)) =3.0 mL; ¢(KMnO,) =1 mmol/L; ¢(H,0,) =10 mmol/L; ¢(Eu®*) =1 mmol/L.
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Fig.4 Excitation(A) and emission spectra(B)
a. folic acid-KMnO,-H, 0,-Eu’®* ; b. folic acid-KMnO,-H, 0, ; ¢. Eu®* ; d. folic acid; e. folic acid-Eu®* ; V( HAc-NaAc(pH =4.7,
0.2 mol/L)) =3.0 mL; ¢(KMnO,) =1 mmol/L; ¢(folic acid) =1.0 x 10> mol/L; ¢(H,0,) =10 mmol/L; ¢(Eu**) =
1 mmol/L
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Fig.5 Fluorescent spectrum of folic acid-KMnO,-H, 0, Fig.6  Absorption spectra of folic acid-KMnO,-H, 0,
other conditions see Fig. 4 a. folic acid-KMnO,-H, 0,-Eu’ * ; b. folic acid-KMn0,-H,0, ; ¢. Eu**

other conditions see Fig. 4
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Fig. 7 Determination of ratio of folic acid to Eu’* using

the molar ratio method
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A Fluorescent Energy Transfer Method and Its
Application in the Detection of Folic Acid

GUO Meng"*, YANG Jinghe"
(“School of Chemisiry and Chemical Engineering , Weifang University , Weifang 261061 ;
*School of Chemistry and Chemical Engineering ,Shandong University , Ji'nan )

Abstract The detection of folic acid by a fluorescent energy transfer method has been developed. In the folic
acid-KMnO,-Eu’* -H, 0, system with the presence of HAc-NaAc buffer solution(pH =4.7, 0.2 mol/L) , the
folic acid can be oxidized by KMnO, with the presence of H,0, and converted into the purine of butterfly-6-
carboxyl acid, which can coordinate with Eu’* forming a complex. The experimental conditions including the
concentration of buffer solution and pH value, choice of oxidant, the temperature and heating time, the
concentration of Eu’* | etc. , were optimized. This system can emit the characteristic fluorescence of Eu’*
through an intra-molecule energy transfer process. The fluorescent intensity is in proportional to the
concentration of folic acid in the range of 4 x 10 ™ ~4 x 10 > mol/L with correlation coefficient of 0. 9902.
The detection limit is found to be 1.2 x 10 ~® mol/L. The developed method has been successfully applied to
the determination of folic acid in the actual samples.

Keywords folic acid, Eu, fluorescence



