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Phycocyanm from Cyanobacterial Biofilms Grown in Municipal and Produced Wastewaters
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Abstract

Phycocyanin is a high-value pigment that may be used for a variety

Municipal Wastewater

of applications. Potential uses include immunoassay markers, dyes, Pilot-Scale RABRs at | 0.4
and as feedstock for pharmaceutical and nutraceutical preparations the Logan Lagoons pasas g~0.39 +
such as mesobiliverdin-IXa, a cytoprotective anti-inflammatory wastewater  treatment . < 0.3 _
agent that is a close homolog in structure to biliverdin-IXa. The facility show spatially W8S %ﬁz‘“"i %o.ozg . — ’gg&;‘g’e&ﬂer
main objective of this research was to produce phycocyanin using differential growth with ‘:“‘,.:;'!-f AL~ 015 1$¢ =PC purity after
cyanobacterial biofilms cultured on oilfield wastewater (produced respect to phototrophic | g ses T o1 v light cycle
water) to bioremediate the wastewater and decrease disposal costs organisms & 0.05
while producing the high-value pigment. Cyanobacterial biofilms IR ) i Conas i 0
were cultured utilizing Rotating Algal Biofilm Reactors (RABRS) In e T 0 10 20 30
full strength produced water and harvestable biomass and extracted Al YR RER LY Phycocyanin (PC) Productivity Day

hycocyanin yields were determined. nRABRs operating In .
IF3>r(>)/ducé/d Wa)t/er Medium vyielded 434.8mg phycocyanin/m? from Municlpal Wastewater 1000 forat i Removl 00 Total PO, Remov
substrate surface area with a crude extract purity of 0.324. Average 900 3
reduction rates of Total Nitrogen and Total Phosphorous were “ 20D 250

18.1mg N/I-day and 7.4mg PO, ¥I-day respectively. A secondary ul . .
objective was to quantify phycocyanin yields from mixed culture -- | «PC < 600 © 200 N
biofilms grown on pilot-scale RABRs in municipal wastewater. A £ 300 & productivity 2 = Initial 3 = Initial
Pilot-Scale RABR operating with a 12hr retention time at a 200 = 200 uDayl4 P2 0 DRy IA
municipal wastewater treatment facility yielded 574.1mg 100 v 2 400 Day 30 35, 100 DRy
phycocyanin/m? substrate surface area. It is concluded that 0 o ¢ 10 20 o 300 =
cyanobacterial biofilms grown in these municipal and produced Day 3 jgg I o0 :
wastewaters are a viable source of phycocyanin.
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Background Produced Water Conclusions(.) and Future Work(-)
| ***-* e C— AFDW Biomass Productivity ® Production of phycocyanin from cyanobacterial biofilms grown on
L e TR e s, 25 CAFDW produced water and municipal wastewater is possible and can easily
e R -« G 20 . j oroductivity fit into many existing algae processing procedures
° = v after dark cycle _ _ _ _
Produced water s the saline wastewater that is generated during S 15 Y 4 ¥ ® Improvements in purity can be made by washing biomass flocs
the hydrocarbon drilling and extraction process D 10 L# =+AFDW _ _
o R oroductivity prior to processing
< 5 4 after light
. _ . _
P_rlo du(;:ed V\{atjr ItS _the largest single waste stream generated by the - 0 & e cycle ® Cyanobacterial biofilms significantly remove Total Nitrogen and
Ol anti gas INGUSIIES 0 10 20 30 Total Phosphate from produced water
Day

® Produced water generation Is increasing due to aging wells and

new natural gas recovery practices Phycocyanin (PC) Productivity
from Produced Water

- Continue small RABR studies to test the effect of light shading on
pigment production

. . . . . . 600 :
Phycocyanin Is a high value pigment found in most cyanobacteria Shaker flask PC yields 500 - Explore new cyanobacterial strains that tolerate produced water and
_ from produced water -« T . enerate high value pigments
® Phycocyanin is popularly used as a laboratory fluorescent label and have rzach od 6X that S 400 | #PC Productivity ) : P19
i 300 4 11 after dark cycle _ _ _ -
may _al_so !oe used as feedstock for the production of of the initial small g o4 ? * . - Examine micronutrient (metals) removal by biofilm growth
mesobiliverdin-IXa RABR run e 200 s = PC productivity
. 100 pe after light cycle
® Mesobiliverdin-IXo has recently been shown to greatly increase 0 o ?
pancreatic islet cell viability during transplant surgeries designed 0 10 20 30
to cure type 1 diabetes Day
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