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	ALGAE AND BIOFUELS FACILITY
Hosted by South Australian Research and Development Institute – Aquatic Sciences


This state of the art analytical and algal biomass production facility was supported by funding from the National Collaborative Research Infrastructure Strategy (NCRIS) and the Education Innovation Funds (EIF) under the Super Science Initiative and hosted by the South Australian Research and Development Institute (SARDI) at their Aquatic Sciences division at West Beach, SA. The services provided by this facility are available to researchers from public sector institutions, universities and industry on a fee for service basis.  

ANALYTICAL CAPABILITY
	PROTEIN ANALYSIS

	Extraction

	· Chemical extraction of Total Proteins using Trizol
· Preferred form of samples - homogeneous dried powder 

· Minimum sample size = 0.5g 

· Minimum number of samples = 10

	Quantification

	· Quantification of Total protein content 
· Coomassie  Bradford spectrophotometric assay
· Minimum number of samples = 10

	Characterisation
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	· Agilent 2100 bioanalyser
· Sizing and quantitation of proteins based on on-chip gel electrophoresis 
· Minimum number of samples = 10


	FATTY ACID PROFILES

	Quantification by Gas Chromatography – Flame Ionization Detector (GC-FID) and Identification by Gas Chromatography – Mass Spectrometry (GC-MS)
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	· Perkin Elmer GC-MS (Clarus 560s) for Fatty acid methylated ester (FAME) identification
· Perkin Elmer GC-FID (Clarus 500) for quantification 
· External standards containing 30 FAMEs used for qualitative analysis 
· Preferred form of samples - homogeneous dried powder 

· Minimum sample size = 0.5g
· Minimum number of samples = 1


	TOTAL LIPID CONTENT

	Hot Soxhlet extraction and quantification
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	· Gerhardt Soxtherm, automatic hot soxhlet system for total lipid determination in solid samples
· Preferred form of samples - homogeneous dried powder 

· Minimum sample size = >5g
· Minimum number of samples = 6


	Gravimetric low temperature extraction and quantification
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	· Buchi Rotavapor R210, Buchi V700 and V850, provides a mild approach to the determination of total lipids in solid samples without excessive heating.
· Preferred form of samples - homogeneous dried powder

· Minimum sample size = 5g 
· Minimum number of samples = 1

	Modified Bligh & Dyer extraction and gravimetric quantification

	· Modified Bligh & Dyer technique for total lipid estimation
· Ideal for sample size < 5g and or where lipid content is predicted to be < 5%
· Estimates crude total lipid content
· Minimum number of samples = 6


	LIPID CLASSES

	Qualitative and quantitative analysis of lipid classes

	· Includes Triglycerides, Phospholipids and Free Fatty Acids
· Qualitative analysis using GC
· Quantitative analysis using Single Phase Extraction (SPE) columns
· Preferred form of samples – extracted samples or homogeneous dried powder 

· Minimum number of samples = 4


	TOTAL CARBOHYDRATES

	Total carbohydrate quantification

	· Phenol-sulfuric acid spectrophotometric assay for Total carbohydrates
· Calibrated against standard glucose
· Preferred form of samples - homogeneous dried powder
· Minimum sample size = 0.5g 
· Minimum number of samples = 6


	GLYCOGEN

	Glycogen quantification

	· Spectrophotometric quantification using Anthrone technique
· Calibrated against standard glycogen 
· Preferred form of samples - homogeneous dried powder
· Minimum sample size = 1g 
· Minimum number of samples = 12


	CALORIFIC VALUE (ENERGY ESTIMATION)

	Calorimeter Energy
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	· IKA Oxygen bomb calorimeter calibrated against Benzoic acid standards
· Determines the gross calorific value for liquid and solid samples
· Preferred form of samples - homogeneous dried powder

· Minimum sample size = 0.6g
· Minimum number of samples = 6


	TOTAL CARBON AND NITROGEN ANALYSIS

	Total organic carbon, total inorganic carbon, total carbon, total bound nitrogen
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	· Analytic Jenna Multi N/C analyser 
· Analysis of TC, TOC and TIC in liquid and solid samples and the TNb in liquid samples

· Minimum sample size = 1g carbon only / 10ml liquids
· Minimum number of samples = 6

	Total Kjeldahl Nitrogen and Protein
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	· Total Kjeldhal Nitrogen in solid and liquid samples

· Buchi Total Kjeldahl Nitrogen Analyser 
· Crude protein (calculated) from TKN values
· Minimum sample size = 1g
· Minimum number of samples = 4


	ELEMENTAL ANALYSIS

	Inductively Coupled Plasma – Optical Emission Spectrometry (ICP-OES) 
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	· ICP-OES Varian Vista-PRO 

· Trace and macro-elemental analysis in liquid and solid samples

· Solid samples will require digestion.
· Minimum sample size  = 7ml of liquid / 1g of fine powder

· Minimum number of samples = 6


	INORGANIC DISSOLVED NUTRIENT ANALYSIS

	Ammonium, Nitrate, Nitrite, Total Oxidised Nitrogen, Urea, Phosphate, Silicate

	[image: image9.png]



	· Aquakem 200cd discrete nutrient analyser

· Determination of the nutrient concentrations in clean water (fresh, sea or brackish), wastewater, process water, effluents and growth media.

· High throughput ~60 samples per analate per hour

· Includes Nitrate, Nitrite, Total Oxidised Nitrogen, Urea, Phosphate, Ammonia, Silica

· Minimum sample size  = 50ml 

· Minimum number of samples = 10


	RADIOISOTOPE QUANTIFICATION

	14C, 3H, 32P and 33P analysis
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	· Perkin Elmer Tri Carb 2900tr liquid scintillation counter  
· Detection and counting of alpha, beta and gamma radioactivity

· Processed samples in liquid scintillation cocktail in scintillation vials 


	TITRIMETRIC ANALYSIS

	Total alkalinity 
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	· Metrohm Electrotitrator (719 Titrino)

· Endpoint titration with a strong acid
· Total alkalinity corresponds to titrable alkalinity as pH 4.5
· Minimum sample size  = 100ml filtered

· Minimum number of samples = 10

	Acid value and free fatty acid percentage (%FFA) of biodiesel, fats and oils
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	· Quantification of acidity and %FFA of biodiesel, fats and oils
· Colourimetric titration with a strong base

· Eppindorf Multipipette X-Stream

· Minimum sample size  = 30g (acid value and %FFA), 3g (%FFA only)
· Minimum number of samples = 1

	Karl Fisher moisture determination
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	· 831 KF Coulometer, for the Karl Fisher determination of moisture content in biodiesel, fats and oils

· Minimum sample size  = 10g

· Minimum number of samples = 5


	MOISTURE / ASH / TOTAL SUSPENDED SOLIDS / PARTICULATE ORGANIC MATTER / PARTICULATE INORGANIC MATTER ANALYSIS

	Moisture Analyser
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	· Mettler Toledo HG63 moisture analyser 

· Rapid and precise method to determine moisture content in solid samples 

· Minimum sample size  = 1g

· Minimum number of samples = 1

	Gravimetric determination of ash
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	· Gravimetric determination of moisture/ash content 
· Combustion in a muffle furnace at 500-550°C

· Further analysis for acid soluble and acid insoluble analysis

· Minimum sample size  = 1g

· Minimum number of samples = 10


	ROTENONE ANALYSIS

	High Performance Liquid Chromatography
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	· Shimadzu HPLC system equipped with Photodiode Array (PDA) and refrigerated autosampler

· Quantification of rotenone in solid and liquid samples

· Calibrated against rotenone standard

· Minimum sample size = 1g
· Minimum number of samples = 1


ADDITIONAL EQUIPMENTS

	· Flow cytometer (Beckman-coulter Cell lab Quanta SC)

· 18L Freeze Dryer (Labconco)

· Milli Q Integral Water Purification System (TOC <5ppb) and a Millipore Elix 5 Reverse Osmosis system

· 86L -80ºC Freezer

· Refrigerated centrifuge (Eppendorf 5810 R, maximum capacity 4 x 250ml)

· Muffle furnace (1100ºC)

· 2 x fumehoods

· Variety of precision balances from 0.01mg – 4 kg resolution


	PHOTOSYNTHETIC PIGMENTS

	High Performance Liquid Chromatography – Pigment profile suite
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	· Shimadzu HPLC system equipped with Fluorescence detector and refrigerated autosampler

· Photosynthetic pigment profiles from solid or liquid samples

· Calibrated using 19 photosynthetic pigment standards

· Minimum sample size = 0.2g

	Spectrophotometer/ Spectrofluorometer / Microplate Reader -  Quantification of pigments
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	· Synergy 4 Microplate reader, Shimadzu UV-1700 Spectrophotometer and Hitachi F2500 Spectroflurometer

· Quantification of Chlorophyll a, b, c and total carotenoids

· Acetone / Ethanol extracted samples

· Minimum sample size = 500mg of dried powder or sample supplied on 0.2µm pore size cellulose acetate or glass fiber filter paper
· Minimum number of samples = 3


	PHOTOPHYSIOLOGICAL ASSAYS

	Walz Phyto-PAM analyser
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	· Phyto-PAM measures emitted fluorescence at 4 excitation wavelengths

· Assessment of photosynthetic performance and light adaptational state of phytoplankton

· Samples may be microalgal cultures or natural phytoplankton samples

	Walz Diving PAM analyser
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	· Underwater fluorometer
· In situ measurements of chlorophyll fluorescence
· For use on seagrasses, macroalgae, coral zooxanthelle

	Aquation Submersible Photophysiological System
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	· Diver deployed submersible chamber system with shutter fluorometers and sensors for PAR, temperature, pH and salinity

· Dataloggers and power modules allow for unattended operations

· Pumps for mixing and flushing

· In situ measurements photosynthesis

· For use on seagrasses and macroalgae

· Set of 10 chamber system including 2 blank chambers


	WATER QUALITY ANALYSIS

	pH, conductivity, temperature, carbon dioxide (CO2), dissolved oxygen (DO), light, density, viscosity
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	· Meters available for measurement of parameters including:

· pH, conductivity, temperature, CO2, DO, light, density, viscosity


ALGAL PRODUCTION SYSTEMS
	SMALL LABORATORY SCALE EXPERIMENTAL SYSTEM

	· 12 x Teco Aquarium heater/chillers (800L-2000L capacity)

	· Aquatronica control and monitoring system with pH and temperature sensors

	· 24 x 200W LED lights – Plant lights capable of yielding up to 1500mol.m-2.s-1 PAR


	MASS CULTURE INFRASTRUCTURE

	Pure culture and isolation facility
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	Includes:

· Laminar Flow Cabinet

· Petriplate colony Counter

· Fluorescent microscope (Olympus BX-61) and Digital inverted microscope (EVOS) for digital imaging, quantification of intracellular lipid production and automated cell counts

· 110L Autoclave (Hirayama HV)

	Controlled Environment Room
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	· Controlled environment room with temperature and light control and CO2 input

· 2 x light and temperature controlled growth cabinets

	Micro raceway system (250L, 2.5m2)
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	· 2 x 2.5m2 raceway ponds including control systems for CO2 injection and  pH control

	R&D scale raceway system (3500L, 20m2)
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	· 9 x 20m2 raceway ponds including automated control and monitoring system for CO2 injection, pH, water level, salinity and DO monitoring for cultivation of micro- and macroalgae

	Bench top bioreactor (12L)
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	· 12L bench top Applicon fermentor includes control systems for temperature, pH, DO, CO2 injection, nutrient feed, data logging and mixing. Bolt on lights available for use as a photobioreactor. Ideal for studies on autotrophic, mixotrophic and heterotrophic systems.


	Large scale - closed system (3500L)
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	· 3 x Pilot-Scale photobioreactor comprising of a 3.5m3 Algaelink solutions tubular reactor, with automated regular injection of nutrients and CO2


	DOWN STREAM PROCESSING EQUIPMENTS
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	· Bio-ULTRA is a pilot scale automated biodiesel reactor that uses ultrasound to enhance the transesterification of methanol and oil to form high quality biodiesel under controlled temperature. 

	[image: image37.jpg]Government
of South Australia

Primary Industries
and Regions SA

SARDI

2

RESEARCI AN
DEVELOPMENT




	· 2 x Clara 80 Industrial process centrifuges
· Used for harvesting algal biomass from mass culture systems

· Associated infrastructure includes, seawater intake, filtration and disinfection, sedimentation tanks and storage for algal biomass
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	· Myers vacuum centrifugal molecular distillation system for separation and purification feed materials such as oils
· Can be applied for purification of Polyunsaturated Fatty Acids from algal lipids

· Also used in chemical, food processing, pharmaceutical and petroleum processing


Contacts:

	Dr Sasi Nayar
Facility Manager 

Tel: +61 8 8207 5321

Email: sasi.nayar@sa.gov.au


	Mrs. Michelle Braley
Laboratory Manager

Tel: +61 8 8207 5330

E mail: michelle.braley@sa.gov.au
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ALGAE AND BIOFUELS FACILITY


SARDI Aquatic Sciences 


2 Hamra Avenue West Beach SA 5024


P: (08)  8207 5321  F: (08)  8207 5481
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