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28 FluoroProbes Measuring in Parallel

To what extent can we expect the
same results with each probe?

Chr. Moldaenke, bbe
Marén Lentz, IGB, Berlin
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Results not equal enough
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ST= Lake Stechlin ; MC = Microcystis; measurement on 14.03.2012

-> Scattering in all parameters not accepted
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First steps for better evaluation:

* Determine the offset with bi-distilled water

* Filtrate (0.2-0.45 pm) sample water and re-calibrate the

offset for yellow substances

* Re-scale the fingerprints
o It LR T4 1T Looks good...
ORI A48 851 8 51 A SH V8 0 U8 14 R WA But is it the truth?
1200 HHH HHHRAR A AR A —
PSS\ | NN A{ W (| I LN | O (O 5 Dia ..only if the
9.00 HHH a2 uim ulw alm uiE 5§ § a uim uls 5lm miE &§ § O crypt
&80 AN 0 (R mR(n A A AE N ays settings/fingerprints
S R == are valid for other
g}gg pijn i O o AN nE NN concentrations and
1101 Tl i 1 1 I 18 T T 1 distributions as well

51 53 52 54 49 58 61 62 70 77V 67 69 65 80 82 71 76 V8
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Measurement with 3 samples at the 27.3.

9,00
8,00
ggg B Grin

f b m Dia - =

3 50 Seypt Different concentrations
300 atota on March 27 and March
000 ad | 29:
ST2 ST1|ST1|ST2 ST3 ST3 ST3|ST1|ST3|ST3 ST1|ST1 ST1|ST3|ST2
51 53 |54 |49 58 61 | 70 | 77 |69 | 65 80 |82 71 76 | 78
Probe number and sample number Sti" some SCattering:
* ‘Induction Kinetics’
5 samples at the 29.3 .
considered, keep the

13,0

120 probe moving

10,0 -

20 agtn  Also, a warm probe in

ERE ooy cold water can

30 e produce air bubbles:

2,0 - HEHE 181 FilE

o gl AR move the probe

51 | 53 | 54 | 49 ;DB 61 70| 77 | 69| 65| 80 | 82 ;’: 76 | 78 Does the Sampling
Probe number and sample number (ST..) influence the resu ItS?
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13

12

11 4 @ Total chlorophyll
in the Reference
10 A bucket

Total Chl

8 - B Total chlorophyll,
each time a fresh
a sample

R R T B B
RO 0 2 R R BT
3% % 2 2 % 8 O

Probes were alternately submersed in a reference bucket, always
containing the same sample, and a bucket with samples which were
exchanged before each measurement.

->sampling is a strong issue

All measurements in one large bucket !?
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4,00
300
200
100

49 51 52 53 54 55 57 58 60 61 62 64 65 66 67 68 69 JO J1 76 J7 78 79 80 81 82 83
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9 1

Total chlorophyll of a measurement on May 2.
The measurements with the probes 49 and 51 were repeated at the end

-> 28 measurements tend to consume too much time,
the algae physiology changes and the results differ

5,00
4,00 Interesting aspect:

300 . L ) diatoms seem to be most
’ ||| men affected.

Possible reasons:

iz H:IJ: IIIIIIIIIIIIII light changes, temperature
LRI LR AN changes

4951525354555758606162646566676869707176777879808182834951
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Tonne gesamt
6,0
5,0 Measurement in
40 a large bucket on
April 24
=230 mTon
2
2,0
1,0
...so far, so
Nummer gOOd---
Is the variance in the
Rl it _ algae class
AUHAREERT AR acorrectcil
" OO0 1 s . 0 1 1 A A, 8 s incorrect calibration
27 71 60 (i‘Bu;Omii 54 49 81 61 69 57 80 58 53 83 64 18 or physiology?
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16,00
14,00 Spike test of the
12,00 sample on May 2,
10,00 additional 9ug/L
500 cyanobacteria
6,00
4,00
2,00
50 Spike test of the
000 sample on May 2,
50 additional 21pg/L
20,00 cyanobacteria
15,00
10,00
500 =
....physiology....
49 51 52 53 54 55 57 58 60 b1 62 64 65 66 6/ 68 69 70 /1 76 77 78 79 8 81 82 8 49 51
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Spike tests have their own difficulties:
cultured algae will be shocked by sample water due to
changes in temperature, osmotic pressure etc.

This can induce drifts, oscillations and changes in

fingerprints
25 T .
Example using bbe++: )4 gl spectum of
. . - > :
Cyanobacteria fingerprint > Green:Blue
20
changes £
(O]
2 1 4 .
® norm spectrum
< (]
04 5 _mﬂ\\—:_’./.
[ ] { ]
0 } } ;
450 500 550 600

Wavelength [nm]
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5,00

4,00 Spike test of the
sample of May 2,
additional 9ug/L
cyanobacteria,
residual algae classes

5,00
4,50 Spike test of the
4,00
150 sample of May 2,
3,00 additional 21pg/L
250 e cyanobacteria,
" | residual algae classes

2,00 -
1,50 -
1,00 -
0,50 -~

49 51 52 53 54 55 57 58 60 61 62 64 65 66 67 68 69 70 71 76 77 78 79 80 81 82 83 49 51

There are natural limits for the resolution depending on the maximum concentration
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It appears that the lowest class scatters the most. This can be up to
5% of the total concentration, resulting in a broad scattering of the
class of minimum concentration.

In the case discussed below, the total concentration is about
27ug/L, the lowest class - the green algae - scatter up to 1ug/L,
which is about 4%.
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Many Thanks for your Attention




