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Selection and Control of Excitation Light Intensity in
Measurement of Algae Photosynthesis Activity
Based on Fluorescence Technique
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Abstract: The rapid and in situ measuring methods of algae photosynthesis activity by using highlight LED as
the excitation light source was presented. Based on the analysis of the absorption spectrum of different algae,
the fluorescence induced curve was obtained by using three kinds of excitation light source of measurement
light, saturation pulse light and actinic light in the measurement of algae photosynthesis activity. To improve
the stability of the excitation light source, the constant current drive circuit based boost circuit was designed

to eliminate the effects of the supply voltage fluctuations and temperature changes on the instability of the
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illumination of excitation light source, and to provide basic parameters for the design of the measurement

system of algae photosynthesis activity.
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Fig.3 Working wave pattern of the circuit
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Table 1 Variation of voltage, current and illuminance of LED
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Fig.4 Characterestic of working voltage, illuminance and current



362 X R 5 5% % X %2 % # 6 %
0.20 q 5 ]
0.15 4]
2 010 1
z 53
g &
ﬁ 0.05 1 E 2
0.00 1
-0.05 4— T T T T T ) 0 v . . . T .
10 15 20 25 30 35 40 10 20 30 40 50 60
Time/s Time/s
(a) WEF BRI (b) B L WOR St i
3.0
2.5 A
2 2.0
z
815
5
1.0 4
0.5 o artumagamasd
20 40 60 80 100 120 140 160 180"
: Time/s
(c) XES ML
A5 MATENIERE
Fig.5 Excited fluorescence spectrum
3500 9 o  intensity mode! Gauss -
Gauss fit of intensity equation y=yOHA/(w*sqri(P1/2))*exp(-2*((x-xc)w)"2)
3000 - o reduced Chi- 19953.21946
* Sqr
Adj. R-square 0.97727
2500 - ) Value standard error
< intenstiy 0 -586.69844 148.86792
ql' intenSfty xc 0.52578 0.00149
E 2000 intensity w 0.22834 0.01027
] intensity A 970.32995 79.3885
El 1 o | intensity  sigma 0.11417
2 1500 - intensity  FWHM 0.26885
2 3 intensity  height 3390.56423
£
1000
500
0 . . . . . '
l' L) ] L] ’ L4 ' T ' L] ' L A ' v ' L) ' T ]

09:00 10:30 12:00 13:30 15:00 16:30 18:00 19:30 21:00 22:30  24:00

Time

B6 —XotREmLE

Fig.6 Curve of illuminance in a day
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