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Tab.1 Morphology of microalgae
Code Microalgae species Size and morphology
WC08 ( Desmodesmus sp. ) 4~6um 3 ~4 pm
C74 ( Chlorella sp.) 3~5 pum
Cc67 ( Micractinium sp.) 4~5um 3 ~4 pm
C29 ( Monoraphidium sp.) 3~5 pm
QH ( Chlorella sp.) 3~5 um
1.3
1.3.1 N 0D
15~30 / o 2.5% o
10pL SmL 5 min o 15 ~60 min;
o “ 7 1 o
1.3.2 350 ~750 nm
5 nm oD o 20 C 4 000 Ix
12 h:12 h 4~5d. 0D
o 0D o
1.3.3 8 000 r * min ' 6 min
2 -40 C o 12 ~20
h o ( )
1.4 3 Desmodesmus sp. WCO8
3500 r * min "' 8 min 50 60 70
80 90 95 100 105 110 115 o
(0D) 0
1.5 5 x2 SMAREIEFRE
5 ( 2) Desmodesmus sp. WC08 Tab.2  Five different culture mediums
3 ° 1L BRI RETK 0 ey B Sea salt)
121 20 min veamm e . (el T
10% - pe 1 1.5 15 7
8 000 ~ 10 000 Ix BGI11 1 1.5 15 7
0.25. 2 BBM 1 3x1.5 15 7
3 K2 1 1.5 15 6.5
° BG11 1 1.5 2x15 7
1.6 5
BG11 Desmodesmus sp. WCO8 Chlorella sp. C74 Monoraphidium sp. C29 Micrac—
tintum sp. C67 Chlorella sp. QH 10% 1L 6
000 ~8 000 Ix 0.25,

3 o
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Fig.1 Spectral scanning of Desmodesmus sp.WCO8 at 350~750 nm
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Tab.3 Optical density ( OD)

cell density ( CD) and biomass dry weight ( DW) of microalgae under the dilution gradient

7 -1 -1
o 0Dy, rent 10, "L . DW/(Ag L) DW/0D/( g+ L")
Dilution factor Cell density Biomass dry weight

50 0.537 0.556 7 +0.023 0.1852+0.005 1 0.3326+0.009 5
60 0.452 0.401 7 +0.021 0.1322 +0.004 5 0.329 2 +0.01
70 0.39 0.336 7 £0.011 0.110 2 +0.003 9 0.327 2 +£0.01
80 0.343 0.308 3 +0.015 0.100 3 £0.004 1 0.3254+0.012
90 0.294 0.27 £0.014 0.091 1 +0.003 2 0.337 4 +£0.011
95 0.289 0.26 £0.012 0.084 6 +0.002 3 0.325 3 +0.008
100 0.275 0.236 7 £0.01 0.076 9 £0.002 5 0.324 7 £0.009
105 0.262 0.226 7 +0.013 0.077 4 £0.003 1 0.341 3 +0.011
110 0.249 0.223 3 +0.009 0.072 8 £0.002 9 0.326 1 £0.011
115 0.241 0.218 3 +0.007 0.070 4 +0.001 9 0.322 4 +0.007
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Fig.2 Relationship between the optical density and the cell density or the biomass dry weight
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Fig.3 Growth curve of microalgae Desmodesmus sp.WCO8

with different culture media
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2.3 5 4
4 5
Tab.4 The optical density and cell density of five different microalgae
Algal 4 5 6 7 8 9 10
Index
species Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10
Co7 0D, 0.1 0.199 0.334 0.936 1.492 1.956 2.616
Cell density 0.115 1.234 1.464 6.354 8.957 10.2 14.07
C29 0D, 2.052 2.462 3.012 3.632 4.524 4.978 5.36
Cell density 1.425 1.995 3.002 3.433 4.864 5.765 6.12
C74 ODy, 0.879 1.14 2.184 2.624 3.16 3.954 4.74
Cell density 0.78 1.243 2.76 3.521 4.67 5.22 6.81
WC08 0D, 0.418 0. 609 0.739 1.21 1.236 1.468 1.667
Cell density 0.31 0.582 0.698 1.231 1.212 1.382 1.775
QH OD, 0.086 0.181 0.28 0.513 0.708 1.024 1.37
Cell density 0.155 0.325 0. 685 1.23 1.455 2.245 2.925
= / e C29
2 12- c29 ~
= 1 m C74 =
:; 10 a c74 \,\E
> o / L s
§ 6 _-e g
@ - =
S/ g
] i &
s A -
0o- a4
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(a)WHAE Optical density (b)) {E Optical density
F5 5 s OGIES A IR  E OC R
oD e, 5 680 nm
0D .5 680 nm (y100 LYY 0D (%)

(‘a) Micractinium sp. C67: y = —1.499 26 +1.425 78x
('b) Monoraphidium sp. C29: y =5.452 91x +0. 110 28
(¢) Chlorella sp. C74: y = —0.515 13 +1. 531 5x
(d) Desmodesmus sp. WC08: y = —0.120 8 +1.0937 3x
(‘e) Chlorella sp. QH: y = 0.010 07 +2. 150 29 «
OD, 0D
OD

(R* =0.993 04)
(R> =0.983 83)
(R*=0.991 72)
(R* =0.987 98)
(R* = 0.994 49)
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An Optimal Method for Biomass Measurement of Microalgae

LIU Jiguang' > LI Ang’ LIU Pinghuai’

(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China;

2. Department of Materials and Chemical Engineering Hainan University Haikou Hainan 570228 China)

Abstract: Five microalgae species 1i.e. Desmodesmus sp. WC08  Chlorella sp. C74  Monoraphidium sp. C29
Micractinium sp. C67 and Chlorella sp. QH were batch cultured under photo-autotrophy with blue — green ( BG —
11) medium as a basic medium and their biomasses were measured during their growth. The microalgae cul-
tures were gradient diluted to determine their optical density ( OD) cell density ( CD) and dry weight ( DW)
with which mathematical relations with the biomass of the microalgae were established. At the maximum absorp—
tion wavelength of 680 nm the CD and the OD of the microalgae at the exponential growth stage had a linear re—
lation which was  expressed as y =0.336 66x —0.002 88 R* =0.998 7; the DW was linearly related with the
OD in a linear equation of y =1.095 98x —0.064 04 R*> =0.973 14. The difference between the OD and the
CD using Desmodesmus sp. WCO8 on five different mediums and the difference of five different microalgae species
cultured on the same medium between the OD and the CD were compared and analyze. The results showed that
the OD was the best index for calculating of biomass dry weight and cell density of the microalgae. The OD de-
termination is hence the best method for biomass measurement of the microalgae during the culture.

Keywords: Growth monitoring; optical density; cell count; dry weight



