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Abstract: To obtain the optimal environmental conditions for microalgae biofilm culture, the spectral
information of the biofilms under different culture conditions including light intensity, pH value and
temperature, were monitored online and in real time, using hyperspectral imaging technology. The
characteristic variables of biofilm spectral characteristics were extracted, and the correlation coeffi-
cient between the characteristic variables and dry weight of the biofilms was calculated. Furthermore,
the characteristic variables of the biofilms were normalized based on the quadratic function and were
combined weight by using the exponential function, thus establishing the prediction model of biofilm
growth process. Then the biofilm growth process was predicted by the established model. The results
show that the optimal culture conditions of the biofilm were the temperature of 28 °C, light intensity

of 3 500 1x, and PH of 8; the mature biofilm, which will no longer grow, can be obtained under the

K5 B #3:2017-05-27;; f&{T HH#A :2017-07-11.
HEEWH: BHRARB#IL BT H (No. 51406020 ; 5 BE T 22 Bl 5 AR B 55 %% Bh 3 H (No. KJ1600901) ; 5 BK
TR Z R 22 3 AR A5 B3 H (No. cstc2016jeyjA0311 s No. cstc2017jeyi AX0268)



40 e KE TR 5 25 %

optimized culture conditions after 7 days in culture. The growth characteristics of biofilm can be

quickly and non-destructively monitored by the hyperspectral imaging method.

Key words: microalgae biofilm; growth characteristics; hyperspectral; characteristic spectra;

prediction
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Fig.1 Experimental platform of hyperspectral ima-

ging acquisition system
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Fig. 2 Biofilm and sampling point distribution
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Tab. 2 Results of biofilm dry weight at different temperatures and PH values (mg * cm
19 °C 22 °C 25 °C 28 C 31 °C 34 °C 37 °C 40 C

PH grgr Wi s B RO BN RS BOW HSE WO ESC MW M8 BOW RS HOW

2R o iR R HR % iR R HR % [ ERE R E P S
3 0.10 0.12 0.14 o0.16 0.17 0.18 0.20 0.21 0.19 0.17 0.16 0.15 0.13 0.14 0.10 0.09
4 0.18 0.18 0.24 0.25 0.29 0.30 0.32 0.31 0.28 0.28 0.25 0.26 0.20 0.18 0.19 0.16
5 0.70 0.73 0.8 0.88 0.96 0.95 1.03 1.01 0.98 1.00 0.93 0.91 0.87 0.85 0.79 0.80
6 1.35 1.37 1.40 1.41 1.62 1.63 1.96 1.98 1.69 1.70 1.59 1.60 1.47 1.48 1.39 1.41
7 2.25 2.22 2.35 2.36 2.45 2.47 2.62 2.61 2.60 2.64 2.55 2.54 2.32 2.31 1.98 1.96
8 1.90 1.87 2.31 2.32 2.50 2.53 2.69 2.70 2.63 2.62 2.57 2.55 2.34 2.35 2.19 2.15
9 1.65 1.64 1.98 1.97 2.00 2.01 2.43 2.45 2.32 2.30 2.12 2.13 1.87 1.85 1.76 1.78
10 1.09 1.12 1.33 1.32 1.67 1.67 1.96 1.95 1.87 1.89 1.79 1.80 1.21 1.20 1.18 1.15
11 0.50 0.49 0.55 0.57 0.68 0.68 0.83 0.80 0.73. 0.75 0.69 0.71 0.55 0.54 0.46 0.45
12 0.18 0.19 0.27 0.25 0.27 0.28 0.32 0.30 0.28 0.28 0.25 0.25 0.12 0.13 0.10 0.11
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Tab. 3 Results of biofilm dry weight at optimum temper-
ature and PH with different light intensities

(mg * cm %)
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