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Isolation, Identification and Characteristic Analysis of an Qil-producing

Chlorella sp. Tolerant to High-strength Anaerobic Digestion Effluent

YANG Chuang' >, WANG Wen-guo’** , MA Dan-wei'*, TANG Xiao-yu>’, HU Qi-chun’"’

(1. College of Life Science, Sichuan Normal University, Chengdu 610101, China; 2. Biogas Institute, Ministry of Agriculture,
Chengdu 610041, China; 3. Key Laboratory of Development and Application of Rural Renewable Energy, Ministry of Agriculture,
Chengdu 610041, China)

Abstract: A Chlorella strain tolerant to high-strength anaerobic digestion effluent was isolated from the anaerobic digestion effluent with
a long-term exposure to air. The strain was identified as a Chlorella by morphological and molecular biological methods, and named
Chlorella sp. BWY-1. The anaerobic digestion effluent used in this study was from a biogas plant with the raw materials of swine
wastewater after solid-liquid separation. The Chlorella regularis (FACHB-729) was used as the control strain. The comparative study
showed that Chlorella sp. BWY-1had relatively higher growth rate, biomass accumulation capacity and pollutants removal rate in BG11
and different concentrations of anaerobic digestion effluent. Chlorella sp. BWY-1 had the highest growth rate and biomass productivity
(324.40 mg-L™") in BG11, but its lipid productivity and lipid content increased with the increase of anaerobic digestion effluent
concentration. In undiluted anaerobic digestion effluent, the lipid productivity and lipid content of Chlorella sp. BWY-1 were up to
44.43% and 108.70 mg-L™", respectively. Those results showed that the isolated algal strain had some potential applications in
livestock wastewater treatment and bioenergy production, it could be combined with a solid-liquid separation, anaerobic fermentation
and other techniques for processing livestock wastewater and producing biodiesel.

Key words:livestock wastewater; anaerobic digestion effluent; Chlorella; wastewater treatment; biodiesel
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Fig. 1 Morphological characteristics and the phylogenetic tree of Chlorella sp. BWY-1 isolated from the anaerobic digestion effluent
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Fig. 2 Growth curves of the two algal strains in BG11 and different concentrations of anaerobic digestion effluent

2.3 J5YeW) R BRAE ST

K4 % BWY-1 5 FACHB-729 7 7 d i35 30t
TF] A o S ] ik B2 7R Wi R COD | BV . & AR R Y
FBREBL. B TER COD iy 25 B Al R 22 S,
RS2 BWY-1 5t (0 (1 2 Bk 20C5R B @ 4+ FACHB-
729, i HL7E AR VA WM BE T Y 2% R AR I o T e v
JE. BWY-1 76 25% B VA AP X S 1) 25 BR 00O B
Uf W3k 85.25% . AE AR RE 4 VE W A AR 6 A
T A0 25 R A SR e 22, 5 R A X B B 9 BWY - 1 4
A B AR B Bk %5l 30.3% | 23.7% il
52.8%.

(b) 25%KH

Deso

(d) 100%H

Deso

0 1 2 3 4 5 6 7 8
HEFI



2710 A 5%

36 &

»
RS

25%H K

|

| S0%E

100%38 K

B3 BAOEKRETRREZRPHERRR

Fig. 3 Growth of the two algal strains in different concentrations of anaerobic digestion effluent
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Table 1  Biomass productivities, lipid contents and lipid productivities of the two algal strains
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/mg-L /mg-L /%

BGI11 253.51 +8.65 43.55 +2.00 17.21 £1.36
25% R IR 129.87 +5.51 4.47 £1.40 26.55 0.1

Chlorella regularis (FACHB-729) SMALELS 9-87 %5 3 * 6.55£0.19
50% {8 60.10 +4.83 16.61 £1.17 27.85+1.14
100% 78 0.00 +0.00 0.00 +0.00 0.00 +0.00
BGI11 324.40 £11.50 65.64 £0.88 20.24 £0.45

1y
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50% VHW 269.62 +5.89 95.18 £1.14 35.32+£1.20
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Fig. 4 Removal rate of ammonium nitrogen, total nitrogen, total phosphorus, and chemical oxygen demand

from different concentrations of anaerobic digestion effluent by the two algal strains
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