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Effect of Temperature, Light Intensity and pH on the Growth Rate of Chlorella Vulgaris
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Abstract : The aim of this study was to investigate the efficiency of temperature, light intensity and pH on the growth rate of
Chlorella vulgaris (C. vulgaris). The size of C. vulgaris (FC-16) was 3-8 um, having round in shape. The cells of C. vulgaris
(FC-16) was cultured in the Jaworski’s Medium with deionized water. To evaluate the efficiency of temperature, light intensity and
pH on the growth rate of C. vulgaris, six different fractions of temperature (10°C, 15C, 20°C, 25C, 30°C, 357C), various light
intensities (100-800 pEm’zs']) and seven different fractions of pH (3, 4, 5, 6, 7, 7.5, 9) were prepared. The growth rate of C. vulgaris
cultivation was approximately 5.2 to 5.5 times faster, the concentration of Chlorophyll a was also 5 to 5.5 times higher, and cell
volume per unit area was 14% higher at 25C to 30C than those at 10°C. Therefore, the optimal temperature for cultivation of
C. vulgaris was estimated 25°C to 30°C. The growth rate of C. vulgaris increased slowly up to 5 days, exploded after 5 days until
15 days, and then stoped after that. The optimum cultivation period of C. vulgaris was estimated as 15 days. The optimum pH
for the growth rate of C. vulgaris was determined pH 7 to 7.5.
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C. vulgarisE 524)3t=1] 2 &+ doubling time-> 10T o]
Al 45.6£2.6 h, 15TCoA 30.3+2.1 h, 20TCof| 4] 16.1£1.5 h,
25T oA 8.86+0.6 h, 30°C oA 8.7£0.6 h, 35CofA] 8.8+
0.6 h& A=t 25T, 30T L} 35CofAl= Al AlE

Table 1. Characteristics of C. wulgaris by various temperature (pH: 7-7.5, Light Intensity: 100 pEm®s™)

Characteristic 10C 15T 20C 25T 30T 35T
Doubling time (h) 456+2.60 30.3+2 11 16.1+152 8.8+0.62 8.7+0.63 8.8+0.61
Chl, a/b 7.4+054 6.9+0.51 45+0.47 3.9+0.41 3.8+0.40 3.9+0.41
Chl, per cell (fg) 120+28.04 230+30.22 390+35.63 632+43.01 633+42 31 633+43 .1
Cell volume (um®) 90.2+250 914+221 96+1,92 1052+152 105.3+152 105.4+152
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Fig. 1. The relation between temperature and light Intensity by
C. wulgaris (pH: 7-7.5).
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