
CGQ / BioR Customized
ONLINE BIOMASS MONITORING FOR PHOTOTROPHIC APPLICATIONS



2

The CGQ and CGQ BioR allow for non-invasive online biomass 

monitoring in shake flasks and bioreactors.

Cell Growth Quantifier (CGQ) and CGQ BioR
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A CGQ system consists of three components: 

the sensor(s), the hub, and the DOTS Software.

Hardware & Software Components

CGQ Sensor/ CGQ BioR sensor Hub

The hub bundles the data from all 

monitored flasks or reactors and sends it 

to the DOTS Software.

DOTS Software enables a simplified 

control of sensors and visualizes the 

received data from all monitored vessels 

in real-time.

DOTS Software

The CGQ sensor plates are positioned

under the shake flask, the BioR sensors

are attached to the wall of the bioreactor.

Both are designed to measure the

biomass continuously and non-

invasively.
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The DOTS Software enables easy sensor handling and experiment 

set up.

Exemplary Screenshots

Create an experiment with pre-defined application templates Assign sensors to planned experiments via drag and drop
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The DOTS Software provides a comprehensive overview of your 

experiments and visualizes your data in real-time.

DOTS Software Modules for Data Visualization

The dashboard schema provides an overview over all running, 

planned, or finished experiments

Data visualization tools enable a customized display of 

data in real-time
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The CGQ can be installed in any phototrophic shaker and be used 

with any available flask size.

Exemplary Picture of CGQ Sensors Mounted in a Phototrophic Shaker
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The CGQ BioR is perfectly suitable for specialized phototrophic 

bioreactors (photobioreactors) such as tubes or bags.

Exemplary Pictures of CGQ BioR Sensors Mounted to Different Types of Phototrophic Reactors
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Measurement Principle

CGQ and CGQ BioR use backscattered light measurements allowing for 

accurate biomass monitoring in shaken cultures and bioreactors. 

CGQ Sensing Architecture

LED Photodiode

Biomass Monitoring via Backscattered 

Light Detection
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Using different LEDs (green: 521 nm and red: 730 nm), the best 

wavelength for your phototrophic application can be chosen.

Sensors with Green and Red LEDs

Green LED, 521 nm

Standard green LED

LED Photodiode

Red LED, 730 nm

Alternative red LED

PhotodiodeLED
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For every wavelength, an additional filter can be applied to 

prevent signal interferences due to too much external light.

Sensors with Red LEDs with and without Filter

LED Photodiode

Red LED, 730 nm, additional filter

With filter for high external lightWithout filter for low external light

LED Photodiode

Red LED, 730 nm, no filter
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For both CGQ systems, four different sensors exist for 

phototrophic trials and can be tested simultaneously.

Different Sensors and Their Specifications

LED type Hardware filter Schematic CGQ sensor number CGQ BioR sensor number

Green LED

521 nm

No Filter

Green LED

521 nm

Filter

Red LED

730 nm

No Filter

Red LED

730 nm

Filter

CGQ-SP-F-00198 CGQ-SP-BC-0004

CGQ-SP-F-00186 CGQ-SP-BC-0005

CGQ-SP-F-00028 CGQ-SP-BC-0004

CGQ-SP-F-00029 CGQ-SP-BC-0006
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The CGQ can be used for online monitoring of Chlorella vulgaris shake 

flask cultures and shows good correlation with offline data.

CGQ (850 nm, no filter), OD (750 nm) & Cell Dry Weight (CDW) Measurements: Chlorella vulgaris
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The CGQ BioR is capable of monitoring Microcystis aeruginosa in balloon 

bioreactors and the data correlates nicely with optical density (OD)..

CGQ (730 nm) & OD (750 nm) Measurements: Microcystis aeruginosa CBT 480
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Microcystis aeruginosa CBT 480, 20 L BG11 Medium, 20 L balloon bioreactor, 28 °C

Dilution of culture with 

fresh medium

Upregulation of 

illumination
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When monitoring Synechococcus elongates, the CGQ data 

correlates nicely with cell dry weight (CDW) and cell number.

Synechococcus elongates, Medium: BG11, 100 mL in 250 mL flask, 80 µEinstein constant illumination, 150 rpm, 30°C
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CGQ (730 nm+filter), Cell Dry Weight (CDW) & Cell Number Measurements: S. elongatus
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CGQ (521 nm, with filter), CDW & OD Measurements: Synechocystis sp.
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Synechocystes sp., Medium: BG11, 100 mL in 250 mL flask, 80 µEinstein constant illumination, 150 rpm, 30°C

The CGQ can monitor Synechocystes sp. and the data correlates nicely 
with cell dry weight (CDW) and optical density (OD) at different 
wavelengths.
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When monitoring Arthrospira platensis, the CGQ data correlates 

nicely with cell dry weight (CDW) and optical density (OD).

CGQ (521 nm, with/without filter), CDW & OD Measurements: Arthrospira platensis
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The phototrophic system can be used in a shaker with simulated 

day-night cycle*.

CGQ Measurements: Synechocystis sp. PCC 6803 
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Synechocystis sp. PCC 6803

Medium: 24 ml BG11 + 0.5 ml 

84g/L NaHCO3

Conditions:

- 250 mL Erlenmeyerflask

- 150 rpm, 25 mm throw

- Innova S44i set to 30°C

  with programmed day-night cycle*

Final offline cell density:

- OD600 = 1.2

- OD750 = 0.9
*Eppendorf Application Note
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