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Study on photolytic characteristics of scopoletin
in aquatic solutions
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Abstract: The photolytic characteristics of scopoletin in aquatic solutions and its influential factors

including the initial mass concentrations light sources pH values and temperatures were investigated
by high performance liquid chromatography( HPLC) in laboratory conditions. The results demonstrated
that the photodegradation pathways of scopoletin in water followed the first-order kinetics. The
photolytic rate decreased with the increasing initial concentration of scopoletin in pure water at a range
from 5 mg/L to 40 mg/L. The photolytic rates of scopoletin under different light sources showed the
following sequence: 500 W high—pressure mercury lamp >18 W UV lamp >500 W xenon lamp. The
photolysis halfdife of scopoletin decreased with the pH of the buffer solution at a range from 5 up to 9.
The result indicated that the shortest photolysis halfdife of scopoletin was 4. 81 h in the buffer solution
of pH 9. The trend of photolytic rate of scopoletin at different temperatures from 5 °C to 65 C was that
the rate increased from 5 C to 15 C and reached a maximum at 15 °C  and then decreased from
15 °C to 65 °C. The results showed that the photolysis rates of scopoletin in aquatic solutions were

influenced by the initial mass concentrations light sources pH values and temperatures. The results
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provided a scientific reference for environmental risk assessment of scopoletin.
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Fig.1 HPLC chromatogram of scopoletin standard solution and water sample fortified

with scopoletin at level of 0.5 mg/L at 345 nm
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Table 1  Photolytic kinetics parameters of scopoletin eaction temperature was 25 C 1 C.

at four different initial concentrations

Initial mass conc. /  Photolysis kinetics ~ Determination  Halfdife
(mg/L) equation coefficient( R?) ~ ti2/h
5 ¢, =5.56¢ 2% 0.992 3.22
10 ¢, =10. Qe =128 0. 998 5.42
20 ¢, =19.5¢ 00100 0. 999 9.90
40 ¢, =39.0e 0¥ 4 0.995 19.6
500 W ; 25 °C 1 C.

Note: Light source was 500 W xenon lamp; reaction temperature

was 25 C =1 C.

2
Table 2 Photolytic kinetics parameters of

scopoletin under different light sources

Photolysis Determination ~ Half-ife
Light sources
kinetics equation coefficient( R?) typlh
500 W ¢, =9. 11e 1% 0.972 0.052 5
500 W high-pressure
mercury lamp
18 W ¢, =10.2¢ 3% 0. 994 0.297
18 W UV lamp
500 W ¢, =10. 0e 1% 0. 998 5.42
500 W xenon lamp
10 mg/L; 25 C 1 C.
Note: Initial mass concentration was 10 mg/L; reaction
temperature was 25 C =1 C.
3 o

345 nm

2

Fig.2 Photolysis of scopoletin with different

initial concentrations in water
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Fig.3 UV-Vis absorption spectra of
scopoletin in pure water
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3 pH
Table 3 Photolytic kinetics parameters of scopoletin

in different pH value buffer solutions

pH
pH value of Photolysis kinetics Determination ~ Halfife
buffer solutions equation coefficient( R*) ~ t2/h
5 ¢, =9.47e 03 % 0.990 12.9

¢, =9.93¢ 0060 0.999 7.22

7 ¢, =9.93¢ 086 0. 998 7.03

8 ¢, =10. 0e 70103 0.998 6.73

9 ¢, =10.9¢ 0144 0.983 4.81

500 W ; 10 mg/L;
25C 1 Co,

Note: Light source was 500 W xenon lamp; initial mass

concentration was 10 mg/L; reaction temperature was 25 °C +1 C.

2.2.4 4
5~65<C
15 C
0.135 h™! 5.13 ho
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H
H+ 24
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Table 4  Photolytic kinetics parameters of scopoletin

at different temperatures

Photolysis kinetics ~ Determination — Halfife
Temperature / C

equation coefficient( R?) hiplh
5 ¢, =10.0e 01 0.998 6.30
15 ¢, =9.83e™ 1 0.999 5.13
25 ¢, =10. 0e 70128 0.998 5.42
35 ¢, =9.98¢ 0! 0.999 5.98
45 ¢, =9.87e 010 0.998 6.73
55 ¢, =9.98e 00 0.998 7.26
65 ¢, =10. 1e 087 0.998 8.09

500 W ; 10 mg/L.

Note: Light source was 500 W xenon lamp; initial mass

concentration was 10 mg/L.

500 W
>18 W >500 W
: pH
pH
7 5~65%C
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