10th Webinar

Do you know your phytoplankton?

Go deep - best practice of proflllng
with the FluoroProbe
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Detlev Lohse Ylva Tischler Sonke Kobarg
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10th Webinar

Part 1 Principle
Part 2 Performance
Part 3 Data and Software
Part 4 Calibration
Feedback
Follow up
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How to measure Algae? &% = =%
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microscopic analysis = cell oauh‘ts 00262000 o,
slow 5. "é“3°55‘_9@°@ 0.0 5 00
laborious Chlorella vulgaris

counting errors

fluorometric method = chlorophyll a
fast
simple performance

reliable

In vivo & ultra sensitive

Plankrix rubescens




biological - biophysical - engineering b be

moldaenke

Depth Profiling of Algae Populations
by Fluorometric Analysis
using the bbe FluoroProbe
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Photosynthesis
in algae cells
// sunlight
antenna

Chlorophyll a

fluorescence &

biochemical energy
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Algae classes contain different accessory
pigments

Spectral
Group

Blue

\_ ,
4 N

Peripheral |Chlorophyll a/b- | |Phycobilisomes | | Chlorophyll alc- | |Phycobilisomes || Chlorophyll a/c-
Antenna | Xanthophyll || (Phycocyanin) | | Xanthophyll | |(Phycoerythrin) | |Phycobiliprotein

23S RS RS L2 L2

Heterokonto-
. Cyanophyta phyta
Division
Chlorophyta Glaucophyta Haptophyta Rhodophyta Cryptophyta
Dinophyta

...which affect the chlorophyll a fluorescence emission in characteristic pattern
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Spectral chlorophyll fingerprints with the
FluoroProbe
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bbe measuring principle

mulitcolour
excitation with LED

Peripheral
antenna

electronics |

transmission = algae
excitation light

A \l

3
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\\d | o |

\_ filter

detector

. Fluorescence measurement
analysis




Charging the Probe / Mode
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Charge state Color
Full Green
Medium Yellow-Orange
Nearly empty Hed
Mode Blinking
Off Off
Standby Short light pulses
Measuring Regular pulses
Charging On




Depth measurement

@ bbe + + - New.hdb [FP-17-09]

Al Edt Paamstars Wiew Window
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Teck Calbeaton Heb

Set air Edit
e Get data
Stan tap pressure —|[7_D| parameters
| B8 New.helb [FP-17-09] ‘

1 m=0,1bar

Fluorescencd® .-®
emission™

Algae-.

o
.
o
O .-

.. Microcontroller

et PhOtomultiplier

LED Excitation

o Shield
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(HES A

Depth profiling - -

* Position

 Speed

* Frequency of measurement
* Direction

Concentration / Depth
’ Green Algae ‘ Bluegreen ‘ Diatoms Cryptophyta ‘ Yellow substances ’ Total conc.

10,00 20, 30,0 40,00ug/
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Outer Factors

Sunlight
Surface reflection
Turbidity

Biofouling

Common parameters I Fit parameters | Measurement parameters  Turbidity parameters

MName Value
Turbitidy compensation off
FTU polymomial factor a 0.03
FTU polynomial factor b -59174
FTU polymomial factor ¢ 294,16

FTU reflection compensation LED 3 [525 nm] 0.01577
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Yellow Substances & Humic Acids

Date/Time [date]
29.10.2002
11:55:27

Green Algae [ug/l]

0,30

Bluegreen [ug/]

0,00

Diatoms [pgf]

0,00

Cryptoptyta [Lo/]

0,85

“ellow substances [ugfl]

0,66

Total conc, (g

1,16

Transmission [%6]

100,00

Depth [m]

19,56

Temp. Sample [°C]

7,84

DateTime [date]

Green Algae [pg/l] | Bluegreen [pgfl] | Diatoms [ug/i] | Cryptnphytal\

29,10.2002 11:52:44
29,10.2002 11:52:47
29.10.200Z2 11:52:51
29.10,2002 11:52:54
29.10.2002 11:52:57
29.10,2002 11:53:01
29.10.2002 11:53:04
29.10.2002 11:53:08
29,10,2002 11:53:11
29.10.2002 11:53:14
29.10.2002 11:53:18
29.10.2002 11:53:21
20.10.2002 11:53:25
29.10.2002 11:53:28
29.10,2002 11:53:31
29,10,2002 11:53:35
29,10.2002 11:53:35
29,10.2002 11:53:45
29.10.7200Z2 11:55:45

0,00
0,74
0,46
0,69
0,73
0,64
0,62

0,00 0,00
0,14 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0.00 0.00

Read

Concentration / De

il Green algae ] Bluegreen [l Diatoms

Cryptophyta [l Yellow substances [l Total conc.

[29.10.2002 11:52:44 - 29.10.2002 11:55:27]

0,50 1.00

1.60

moldaenke
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Compensation for yellow substances = 2 methods
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Offsets distilled vs. ultrafiltrated water

'L‘ ® O.o. @

Aqua bidestillata o
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Data transfer

........ Microcontroller

P Photomultiplier

°

LED Excitation
° T Array
[} ~ -
0.

~Shield

Fluorescencd® 0 ‘o
emission™” o i

® o o/
o o

Pressure sensor
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Where to find my data?

=

@ Offnen Sie nur Arlagen von Absendern, denen Sie vertrauen,

................................................... Anlage: bbe ++.bdb von RE: AW:saved .bdb files are empty in
bbe software - Nachricht (Mur-Text) i

Méchten Sie die Datei dffnen oder auf Threm Computer speichern?

(o) (Esgen]

Vor dem Offnen dieses Dateityps immer bestétigen

File Edit Farameters WView Window Tools Cetibe—tio=  flale
File Edit Parameters WView Window Tools Calibration Help

L ) JzZ o H'Wn'@®

Set air Set air Edit
pressur Start Stop pressure Get data parameters

FIuoroP robe

FluaroProbe m

All Data
Last Day
Last Week
Last Manth
Last Year

FP-23-43 09.09.2016 - 14.09.2016

History of Parameters
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b4 bbes+ - T523-22 ALA-Werte G+B zu Testmessung + Hysterase_ 18082015 [ALA-03-05] | — (oo
File Edit Parameters View Window Tools Calibration Help
PO Ly B M e
Set air Edit
S Get data
Start g pressure parameters
7 — ——
% bbet+ (3) [FP-23-43] [ M= =] ] (===
DB| be: T523-22 ALA-Werte G+B zu Testmessung + Hysterese 18082015 [ALA-03-05] = [ E |
Date/Time [date] ] Commentl Total conc, [ug/1] l Green Algae [ug/l] ] Bluegreen [ug/1] J Diatorns [ug/l] I Cryptophyta [pg/1] J Yellow substances [pg/1] ] Average activity [3%] | Average transmission [ 3] 1 Trans. LED3[52 ~
18.08.2015 12:56:45 73,29 73,29 0,00 0.00 0,00 0,03 — 95,42
18.08.2015 12:57:04 7195 7195 0,00 (.00 0,00 014 g5 9543
18.08.2015 12:57:22 71,40 71,40 0,00 0,00 0,00 014 = 9547
18.08.2015 12:57:40 70,64 70,64 0,00 0,00 0,00 019 e 95,44
18.08.2015 12:57:59 70,66 70,66 0,00 0,00 0,00 015 = 95,48
18.08.201512:58:17 71,28 71,28 0,00 0,00 0,00 014 = 95,52 |
18/08.201513:18:23 77,51 77,51 0,00 0,00 0,00 0,00 e 9544 3
18.08.2015 13:18:41 77,29 7.9 0,00 0,00 0,00 0,00 . 9552
18.08.2015 13:18:53 77.38 7138 0,00 0,00 0,00 0,00 - 9557
1808.201513:18:17 77,02 77.02 0,00 0,00 0,00 0,00 - 95,55
18.08.201513:18:35 76,04 76,94 0,00 0,00 0,00 0,00 - 95,61 e
18.08.201513:19:53 77,04 77,04 0,00 0,00 0,00 0,00 o 9563 =B
18.08.201513:20:11 76,77 76,77 0,00 0,00 0,00 0,00 s 95,64 i
18.08.201513:20:29 76,68 76,68 0,00 0,00 0,00 0,00 o 95,64
18.08.2015 13:20:47 76,04 76,04 0,00 0,00 0,00 0,00 = 95,67
18.08.2015 13:21:05 76,69 76,69 0,00 0,00 0,00 0,00 s 95,67
18.08.2015 17:40:30 8239 82,39 0,00 0,00 0,00 0,00 - 93.04
18.08.2015 17:40:47 8113 8113 0,00 0,00 0,00 0,00 ~ 94,00
18.08.2015 17:41:05 8113 8113 0,00 0,00 0,00 0,00 s 94,03
18.08.2015 17:44:28 82,69 82,69 0,00 0,00 0,00 0,00 s 94,26 -
< I >

Ready CAP NUM' SCRL J£
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Calibration

Comparison Calibration-ALA with HPLC

140,00

120,00

100,00
80,00
WALA CHL A [ug/L]
50,00
M HPLC CHL A [ug/L]
40,00
20,00 S—
0,00

il

Measured Concentration [pe/L)

Cyano Cyano Green Green Diatom Diatom Crypto Crypto
low high low high low high low high

Algaellas
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Standardized Algae cultures

green algae Chlorella vulgaris
bluegreen algae Microcystis aeroginosa
Diatoms Cyclotella meneghiniana
Cryptophyceae Cryptomonas sp.



Pigments Important
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Algae Classes

Blue-green
spectral class | Green algae Bl,":l;g;::" “algae“ red- Green algae Brown coloured class Mixed type
type
Chlorophyceae | Microcystis/ Plankthothrix/ Euglena/ Synura Diatoms Dinophyceae Cryptophytae/
Prasinophyceae | Cyanophyceae | Cyanophyceae | Euglenopyceae Chrysophyceae || Bacillariophyceae | Dinoflagellates || Cryptomonas
|Pigments :
3 vl
lChIorophyIle
[chiorophyil-a 7 o %) ) B
==
fchiorophyil-b ®
IChIorophyll-c . .
= =
[Phycobilines
IPhycocyanine . . .
— —— R
IPhycoery(hrine ® . .
ICarotins
= — — S—
fe-Carotin B ® B % B @ @ &
Xanthophylls
|Diadinoxanthin ‘ Y . o
— e
IFucoxanthin . . o
. —
ILmein
[Peridinin Fil
{Alloxanthin .
e e — —
Zeaxanthin @ ® & ® .
e — —

moldaenke
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FluoroProbe demo-mode in the bbe++ software

|
bee bhe++ - T523-22 ALA- Werte E—ﬂi mT&sﬁms:ung + Hysl:Efezse 15&321}15 [.M_A {E—BEJ P
T e
: File Edit Parameters View Window | Tools | Calibration Help
|_1 ﬁ ._ﬂ - Settings
Enable basic fundionality .
start l stop ‘ araEril::tf:rﬁ
e Connect COM port i P
Device 2 DEMO mode |
e bh:é:l—+ (3] [FP-23-43] d

DB/ e Tﬁﬁﬂ’wﬁeﬁfﬁm? g bt







