Preliminary experiments on the cultivation of Chlorella sorokiniana in agro-industrial wastewater: insights from sequencing batch reactor experiments
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Fig. S1. Changes in biomass concentrations and pH during screening cultivation experiments (W0: winery WW, B0: brewery WW, D0: dairy WW, and CJ0: citrus fresh juice WW, CS0: chili sauce WW).





Fig. S2. Changes in biomass concentrations and pH during experiment with 24 h illumination and ΝΗ4-Ν addition (D1: dairy WW, CJ1: citrus fresh juice WW, CS1: chili sauce WW).




Fig. S3. Changes in biomass concentrations and pH during experiments with 16/8h illumination and ΝΗ4-Ν addition (D2: dairy WW, CJ2: citrus fresh juice WW, CS2: chili sauce WW).


Fig. S4. Changes in biomass concentrations and pH during experiments with 16/8h illumination and without ΝΗ4-Ν addition (D3: dairy WW, CJ3: citrus fresh juice WW, CS3: chili sauce WW).


Fig. S5. Changes in biomass concentrations and pH during experiments with 16/8h illumination and with ΝΗ4-Ν or ΝΟ3-Ν addition (CS4: chili sauce WW with ΝΗ4-Ν, CS5: chili sauce WW with ΝΟ3-Ν).


Fig. S6. Changes in biomass concentrations during two-stage cultivation experiments (D6: dairy WW, CJ6: citrus fresh juice WW, and CS6: chili sauce WW).





Table S1. Experimental conditions applied in SBR experiments of the present study.
	Name of the experiments
	Type of wastewater used
	Abbreviations of the bioreactors
	% composition of the liquid at the beginning of the experiment 
	Type of illumination
	[bookmark: _Hlk216606691]Dilution rate 
(tap-water: WW)
	Nitrogen addition
	Duration

	
Screening experiments
	Winery WW
	W0
	

25% medium + 25% WW + 50% biomass 
	

24h light
	1:500
	

No
	

3 experimental cycles

	
	Brewery WW
	B0
	
	
	1:5
	
	

	
	Citrus Fresh Juice WW
	CJ0
	
	
	-
	
	

	
	Chili Sauce WW
	CS0
	
	
	1:4
	
	

	
	Dairy WW
	D0
	
	
	-
	
	

	


Role of light and N addition
	Dairy WW 
	D1
	
25% medium + 25% WW + 50% biomass
	
24h light
	-
	
30 mg L-1 NH4-N
	
3 experimental cycles; 7 days each

	
	Citrus Fresh Juice WW
	CJ1
	
	
	-
	
	

	
	Chili Sauce WW
	CS1
	
	
	1:4
	
	

	
	Dairy WW 
	D2
	
25% medium + 25% WW+ 50% biomass 
	
16h/8h light/dark
	-
	
No
	
3 experimental cycles; 7 days each

	
	Citrus Fresh Juice WW
	CJ2
	
	
	-
	
	

	
	Chili Sauce WW
	CS2
	
	
	1:4
	
	

	
	Dairy WW 
	D3
	
25% medium + 25% WW + 50% biomass
	
16h/8h light/dark
	-
	
30 mg L-1 NH4-N
	‘
3 experimental cycles; 7 days each

	
	Citrus Fresh Juice WW
	CJ3
	
	
	-
	
	

	
	Chili Sauce WW
	CS3
	
	
	1:4
	
	

	
	Chili Sauce WW
	CS4
	25% tap water + 25% WW + 50% biomass
	
16h/8h light/dark
	
1:4
	30 mg L-1 NH4-N
	
3 experimental cycles; 7 days each

	
	Chili Sauce WW
	CS5
	
	
	
1:4
	30 mg L-1 NO3-N
	

	Two-Stage cultivation 
	Dairy WW
	D6
	1st stage 
25% medium + 25% WW + 50% biomass
2nd stage 
25% tap water + 25% WW + 50% biomass 
	
16h/8h light/dark
	-
	1st stage & 2nd stage
No N addition
	1st stage
2 experimental cycles; 7 days each
2nd stage 
4 experimental cycles; 7 days each

	
	Citrus Fresh Juice WW
	CJ6
	
	
	-
	
	

	
	Chili Sauce WW
	CS6
	
	
	

1:4
	
	



Table S2. Ammonium N and nitrate N concentrations in raw and diluted agro-industrial wastewater. 
	
	NH4-N 
(mg L-1)
Raw WW
	NH4-N 
(mg L-1)
Diluted WW
	NO3-N 
(mg L-1)
Raw WW
	NO3-N 
(mg L-1)
Diluted WW

	Dairy WW
	24.0
	6.0
	Not analyzed
	Not analyzed

	Winery WW
	4.0
	0.02
	Not analyzed
	Not analyzed

	Brewery WW
	1.0
	0.05
	Not analyzed
	Not analyzed

	Citrus Fresh Juice WW
	7.0
	1.8
	1.2
	1.2

	Chili Sauce WW
	3.0
	0.2
	1.4
	0.08





Table S3. pH values during screening cultivation experiments to Chlorella sorokiniana and different categories of agro-industrial wastewater. 
	
	pH

	W0
	[bookmark: _GoBack]T =0
	8.6

	
	T=10
	8.3

	
	T=19
	10.0

	
	T=27
	8.5

	D0
	T=0
	6.7

	
	T=10
	11.2

	
	T=19
	11.5

	
	T=27
	11.3

	B0
	T=0
	7.5

	
	T=7
	8.9

	
	T=14
	7.8

	
	T=22
	7.9

	CJ0
	T=0
	5.9

	
	T=7
	11.5

	
	T=14
	10.4

	
	T=22
	10.5

	CS0
	T=0
	7.5

	
	T=7
	8.8

	
	T=14
	7.8

	
	T=22
	9.9






Table S4. pH values during experiments examining the role of light and nitrogen addition to Chlorella sorokiniana. 
	
	pH

	D1
	T=0
	4.8

	
	T=7
	11.0

	
	T=14
	9.5

	
	T=21
	9.0

	CJ1
	T=0
	4.8

	
	T=7
	10.2

	
	T=14
	11.0

	
	T=21
	10.9

	CS1
	T=0
	6.8

	
	T=7
	10.7

	
	T=14
	9.9

	
	T=21
	9.0

	D2
	T=0
	4.9

	
	T=7
	10.5

	
	T=14
	10.4

	
	T=21
	9.2

	CJ2
	T=0
	4.9

	
	T=7
	9.7

	
	T=14
	8.0

	
	T=21
	8.1

	CS2
	T=0
	6.7

	
	T=7
	11.0

	
	T=14
	7.2

	
	T=21
	7.7

	D3
	T=0
	5.6

	
	T=7
	9.1

	
	T=14
	8.9

	
	T=21
	8.6

	CJ3
	T=0
	6.0

	
	T=7
	7.6

	
	T=14
	8.2

	
	T=21
	8.2

	CS3 
	T=0
	7.3

	
	T=7
	9.2

	
	T=14
	8.7

	
	T=21
	8.2

	CS4
	T=0
	7.9

	
	T=7
	9.2

	
	T=14
	9.0

	
	T=21
	8.4

	CS5
	T=0
	8.2

	
	T=7
	9.3

	
	T=14
	9.4

	
	T=21
	7.7





 Table S5. pH values during two-stage experiments with Chlorella sorokiniana and different categories of agro-industrial wastewater. 

	
	
	pH

	D6
	T=0
	8.0

	
	T=7
	8.3

	
	T=14
	8.8

	
	T=21
	9.4

	
	T=28
	7.6

	
	T=35
	8.2

	
	T=42
	8.1

	CJ6
	T=0
	5.9

	
	T=7
	8.5

	
	T=14
	9.0

	
	T=21
	8.8

	
	T=28
	7.7

	
	T=35
	7.9

	
	T=42
	7.4

	CS6
	T=0
	7.7

	
	T=7
	9.4

	
	T=14
	8.1

	
	T=21
	8.5

	
	T=28
	7.7

	
	T=35
	8.4

	
	T=42
	8.4
















Table S6. Protein content (%) in biomass collected at the end of SBR experiments conducted in the current study.
	Name of the experiments
	Type of Wastewater
	Bioreactor
	Protein content (%)

	

Screening Experiments- 24h illumination without nitrogen addition
	Winery WW
	W0
	24

	
	Brewery WW
	B0
	29

	
	Citrus Fresh Juice WW
	CJ0
	36

	
	Chili Sauce WW
	CS0
	49

	
	Dairy WW
	D0
	37

	
24h illumination with NH4-N addition
	Dairy WW 
	D1
	59

	
	Citrus Fresh Juice WW
	CJ1
	50

	
	Chili Sauce WW
	CS1
	49

	
16/8h light dark conditions without NH4-N addition
	Dairy WW 
	D2
	37

	
	Citrus Fresh Juice WW
	CJ2
	35

	
	Chili Sauce WW
	CS2
	37

	
16/8h light/dark conditions with NH4-N addition
	Dairy WW 
	D3
	43

	
	Citrus Fresh Juice WW
	CJ3
	57

	
	Chili Sauce WW
	CS3
	48

	16/8h light/dark conditions with NH4-N addition and tap water
	Chili Sauce WW
	CS4
	53

	16/8h light/dark conditions with NO3-N addition and tap water
	Chili Sauce WW
	CS5
	55

	
Two- stage cultivation experiments 
	Dairy WW 
	D6
	43

	
	Citrus Juice WW
	CJ6
	42

	
	Chili Sauce WW
	CS6
	29



Biomass	D1	t=0	t=7	t=14	t=21	25	373	330	450	Biomass	CJ1	t=0	t=7	t=14	t=21	42	219	620	808	Biomass	CS1	t=0	t=7	t=14	t=21	20	349	427	597	pH	D1	t=0	t=7	t=14	t=21	4.82	10.92	9.5399999999999991	9	pH	CJ1	t=0	t=7	t=14	t=21	4.78	10.199999999999999	11	10.87	pH	CS1	t=0	t=7	t=14	t=21	6.83	10.7	9.89	9.01	
Biomass concentration (mg/L)


pH




Biomass	D2	t=0	t=7	t=14	t=21	27	247	509	678	Biomass	CJ2	t=0	t=7	t=14	t=21	19	286	520	616	Biomass	CS2	t=0	t=7	t=14	t=21	19	302	483	1315	pH	D2	t=0	t=7	t=14	t=21	4.8600000000000003	10.5	10.35	9.1999999999999993	pH	CJ2	t=0	t=7	t=14	t=21	4.92	9.6999999999999993	8	8.0500000000000007	pH	CS2	t=0	t=7	t=14	t=21	6.68	11	7.2	7.74	
Biomss concentration (mg/L)


pH




Biomass	D3	t=0	t=7	t=14	t=21	112	304	440	467	Biomass	CJ3	t=0	t=7	t=14	t=21	88	308	405	511	Biomass	CS3	t=0	t=7	t=14	t=21	98	297	354	404	pH	D3	t=0	t=7	t=14	t=21	5.58	9.06	8.9	8.64	pH	CJ3	t=0	t=7	t=14	t=21	6	7.63	8.1999999999999993	8.15	pH	CS3	t=0	t=7	t=14	t=21	7.34	9.17	8.66	8.1999999999999993	
Biomass concentration (mg/L)


pH




Biomass	CS4	t=0	t=7	t=14	t=21	77	319	330	430	Biomass	CS5	t=0	t=7	t=14	t=21	85	266	340	296	pH	CS4	t=0	t=7	t=14	t=21	7.88	9.2200000000000006	9.0299999999999994	8.43	pH	CS5	t=0	t=7	t=14	t=21	8.16	9.25	9.44	7.65	
Biomass concentration (mg/L)


pH




D6	t=0	t=7	t=14	t=0	t=7	t=14	t=21	t=28	First stage of the cultivation	Second stage of the cultivation	113.7991600000001	222.18648000000007	270.78720000000004	174	177.44296	231.05804000000026	300.10192000000001	362.20284000000032	CJ6	t=0	t=7	t=14	t=0	t=7	t=14	t=21	t=28	First stage of the cultivation	Second stage of the cultivation	117.27064000000001	141.18528000000001	266.92999999999961	118	132.31371999999999	229.12944000000007	181.68588	147.74251999999998	CS6	t=0	t=7	t=14	t=0	t=7	t=14	t=21	t=28	First stage of the cultivation	Second stage of the cultivation	109.94196000000017	177.82868000000016	200	53	182.45732000000024	161.24271999999999	124.98504	86.798760000000001	Time (d)

Biomass concentration (mg/L)



Biomass 	W0	t=0	t=10	t=19	t=27	55.169719999999998	216.40068000000002	468.27584000000002	449.37556000000001	Biomass 	D0	t=0	t=10	t=19	t=27	49.383920000000003	318.23076000000003	806.93799999999999	551.97708	pH	W0	t=0	t=10	t=19	t=27	8.6199999999999992	8.32	9.98	8.4600000000000009	pH	D0	t=0	t=10	t=19	t=27	6.7	11.18	11.51	11.28	
 Biomass concentration (mg/L)


pH




Biomass	B0	t=0	t=7	t=14	t=22	82.170120000000011	180.143	285.44455999999997	288.91604000000001	Biomass	CJ0	t=0	t=7	t=14	t=22	67.51276	276.18728000000004	624.10672000000011	730.95116000000007	Biomass	CS0	t=0	t=7	t=14	t=22	66.35560000000001	145.81392	342.1454	580.90607999999997	pH	B0	t=0	t=7	t=14	t=22	7.54	8.85	7.76	7.88	pH	CJ0	t=0	t=7	t=14	t=22	5.91	11.47	10.43	10.49	pH	CS0	t=0	t=7	t=14	t=22	7.45	8.81	7.81	9.8699999999999992	
Biomass concentration (mg/L)


pH




