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ABSTRACT

A comparison exercise for ~uantitative determination of
chlorophyll a by extraction has been organized by JRC-
Ispra within the EURASEP-PROTECT. For this purpose, 250
samples with 5 different chloronhyll concentrations were
prepared by freeze drying the filtered algae (SCENEDESMUS
OBLIQUUS). The sampleS were sent to 24 European laborato-
ries for analvsis. The results of the analysis from 17
laboratories nave been evaluated and compared. Althouagh
the results obtained appear consistent at the level of
the individ. Ql laboratories thev diverge very widelv
between laboratories. Tnis suggests that the analyses
performed by the individual laboratories are accurate

but that small differences in metnode and procedure bet-
on laboratories destroy the efFfective comperability of
rasults.
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Quantitive determi chlcropayll is important in
certain oceanographic studies. It is also important Ffor
a comparison with remote sensing data of ocean colour.
The laboratory analvsis procedures are well establisned
by UNESCO and in the "Pratical Handbook for Sea Water
Analysis" by Strickland and Parsons.

and precise deter-
ion of NIMBUS-7

~

t i
comparison of results

Considering the importance of accurat

mination of chloropayll for interpre

CzCS-data, it was decided to make a
1is performed in certain laborato-

fal)

from chlorophyll analys
ries which participate in tne EURASEP-PROJECT.

The main tasks of the exercise were:

d7

- To confirm the comparability of the results
from the laboratories involved ian the exer-

cise.

Initially, the intention was not to compare the met
applied, but the scatter of results from different la-

boratories.



However, since the anzlvsed chloronnyll values differed
by a factor of 7, it appeared necessarv to carry out a
more detailed study of the chlorophnyll standard used and
the analysis procedure.

The available results do not permit a complete analysis.

Nevertnelecs, some coaclusions have been drawn.

METHODS

The standardc samples sent to the laboratories were pre-
pared by filterinag and frsere-drving of a
tity of an alcae soiution. The five diffe

concentrations were obtained through diffe
e

of a2 single alcae —Tuilture., Freeze-drying was carried out
by freezing the fresnly filtered samples in liaquid ai-

trogen and then drying them under vacuum at 103 Torr.
The filters were divided into 2 halves, packed in dark
plastic bags containing Silicagel to keep them dry and
stored at -20° Celsius before shipping.

A scanning electron microscope examination (Figure 1)

of a sample shows the presentation of the algae.
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All 22 laboratories listed 1ir e 1 received 10 samples.

a

o

Three laboratories did not send results from their ana-
lysis, and two have been excluded for incorrect spectro-
photometer calibration.

Some samples were stored at -20°C and analyzed by 2 la-
boratories 6 montns later.




4. RESULTS

The chlorophyll values received are shown in Tables 2
to 6. The five different chlorophvll coancentrations
were calculated as an arithmetical mean value from
all results received and are represented in colum"A".

Column "B" contains tae chlorophyll values analysed by

alculated usina
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where x 1s the mean wvalue and v repres
sed value of chlorophvli. The coerfi
laboratories are snown 1n Table 7 toge
correlation coefficients r.

re laboratories, the coeffi-

ot

To fecilitate comparisan of
n wvas rascaled setting the b value of labora-
t

c )
tory 19 ecual to 1. Column "b¥*¥" in Table 7 shows
c c

As an example, a plot of the curves obtained for Lab 05

(highest analysed chlorophvll values), Lab 19 (lowvest

analvsed chloropnyll values) and Lab 16 (medium analvsed

chloropayll values) is shown in Figure 2.

The results of the control measurements made after 6

months by Lab 17 and Lab 14 are shorn in Fiqure B. Taev
d

were carried out on tiae basis of studying change of the

5.3

sample under the given storage conditions. The results
obtained are 25% lower for 14 and 40% hicher for 17 than
the results from the first analysis. However these de-
viations are small considerinag the deviations between
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the laboratories from the initial ex




DISCUSSION

The lack of detailed knowled

applied by the individual 1

interpretation of the res:lis.

clusions can be drawn.

The results
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1
aboratories impedes

the measurements

about the procedures
the

Neverthless, some con-

can differ

by a factor of 7 between laboratories.

— The dispersiocon of the values from a single
laboratory 1is -arcund 30%.

- Control measurments 1n 2 laboratories after

€ mornths saow a

The expected analysis wvalues
£
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gression eaguation of the resul
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The values are in

The percentage erence

[oh

(column "C") and the analvse

shown in column"D".

The frecuency distribution of
plotted an Figure -3,

This distribution
ik

within £ 304

Te

measurements lies
curve foreach laboratory is
This scatter is insignificant
by a factor of 7 found amon
The chlorophvll conceantration
determined in 3 different wavys
Netherlands Instit

fluworometric and thin-

te For Sea
metric,
method (TLC).

The samples analysed by the TL
as much caloropavll b as chlor
rophyll a is overestimated by

and fluorometric methods.

deviation of

nave

tze Column

betw

shows that the

up to 40%.

been calculated, for

tne results based on the re-

ts For each laboratory (Table 7).
wen of - tae Pables 2 to

the expected values

Slire

een

values (column "B") are
is

these differences

catter of the
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mean
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char
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ken into consideration.

compared to differences
the laboratories.

of some samples
by W.W. Gieskes

Researcn:
laver—-chromar
o

C method contained half

Therefore, chlo-~

I e



The chlorophyll a values determined by the fluorometric

metiiod were 10% lover thean those determined by the spec-

tropaotometric method.

A number of laboratories have commented on the difficulty
of extracting the chloropnyll from the Fiber-glass-fil-
ters. This could be related to the high chlorophyll con-

centrations a

structure of Scened

It would be benefic
re detailedessessment of the methods used in the indi-
i

) repeat the exercise to obtain a

dual laboratories.

I am grateful to all laboratories and persons participating

in this experiment. Particularly, I would like to express

my gratitude to Mr. V. Stephan for preparing all the samples
nsed in the test. Dr. W.W.C. Gieskes made the additional
analysis and gave helvful commeants, for which I am

grateful.
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E 1: Scanning electron microscope pic
freezedried sample (SCENEDESMUS
magnified 2600 times.
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TABLE 1:

Laboratories involved
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Oostende, Belq
He. PICARD

und Kusten, Kiel

JRC=Ispra, Isprz, I
G.FRENMATZI

Plouzan®, France

niversity of Dundee, UK
J A JCHARLTCH

CMR, Veriezia, Italy
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ive. Coll., Galway, Ireland
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TABLE 4 Mean Chlorophvll Concentration ' 26 .8¢ ma,/m
R E & BRL £ 3 (-8 ) *100/C
G = ar < ] e ‘> et

h £ £ 19}
46a (1 28,86 29,20 24.75 18.0
46k n2 8,86 47.50 52173 -a.9
47a 01 26,96 36 .50 24.75 48.7
47t 02 28.86 49.20 52.93 ~6.7
48a 03 26.06 21,90 25.19 -13.0
48t 04 28.66 33.60 25.31 32.8
493 03 28.85 14.66 25.19 -41.8
49r c4 23.88 2780 25. 31 9.1
50a 05 28.86 46.00 46,82 = T
Sla 0s 28.86 41 ¢ 46.62 12 .4
523 3 28.86 19. 1’5 V&g i
52t 07 28 . K6 18, 37.06 47
32 06 28.86 21 15.56 35.9
53¢ G7 28,05 37, 37.06 17
sS4t 09 28.86 9. 12.58 =a9lg
55b 0o 28,06 20 12.58 §1:3
566 11 2886 5. 28.43 —7 .
57k 11 26.86 24, 28.43 -14.2
58k 13 28.286 36 40.18 ~9.7
59k 13 28.85 35, 40.18 3202
60z 14 28.86 50.aC 18 .25 5.3
6la 14 28,86 § - 1825 -4.5
62a 13 29.8¢ 19.15 55.7
63a 15 28.8¢ 1919 28.7
54a 19 25. 10.55 20.4
54b 17 28. 18.26 -9.7
65k 17 28. 18136 4.0
67a 20 28 11.47 31.5
67hL 21 28 5 32 .87 -2.6
652 18 28. 15.51 ~6-45
692 1€ 28, 35.51 ~28.2
722 19 28 10.55 4.
72k 17 28 18.26 =10, 2

5 o . 3
TABLE 5: Mean Calorcpnyll Concentration 33.68 mg/m

FTLTR LAE CHLOROPEYLL(mn /" 3) (B~=C)%100/C
No. Ho rean analyced eynccted
A B c C
73z 01 33.68 34.40 28,03 o 2o il
73E 02 33.68 70.40 63 .85 (I
T4a 01 33.68 20.00 25.C3 =287
74r 2 3368 24 %30 €3.05 =13 6
752 03 33.68 2°2.52 20, B 24,5
75t 04 33.68 40.40 26.71 5% 3
76& 03 33.68 24.81 29, B) #1628
76k 04 33,68 45.20 26511 65,2
77¢ Q5 . 33,68 62.00 55298 109
7€a 05 33.68 55.00 25.93 =007
79%a 06 33.68 9340 18517 =3 819
791 07 33.68 48.80 42.56 14.7
80a 0h 33.68 20.20 sl ) 8 0
80b 07 33768 49.20 42.56 156
81k 0 33.68 19.22 145 33 5 1 N
82k 09 33.68 14455 J4r 3T o L)
23k 11 33.68 33.60 34.6€0 =9
84k 11 33.68 24,40 34.60 ~29..5
25b 13 33.68 48.90 48 .33 1.2
86k 13 33.68 42.40 48 .33 =3203
37a 14 33:68 575290 5524 356
gz 14 33.68 59.40 SERi2A 7.5
Bhe i5 33.68 20.41 21GES R
20a 15 33.68 12471 21.85 -41.8
Sla 19 33.68 7.60 LIES =J5s O
91b 7 33.68 21.80 2L 29 246
92a 39 33.68 J0. 50 11.€5 =23 31
2k 7 33.68 2% 0 21 25 G2
232 20 33.68 14.18 13287 2051
93k 21 33.68 32.860 .37 =lhe
Ada 20 23,68 1 BHEsy Iq 483 =
G4t 21 33.68 29580 36.37 =233
SS5a 18 313.68 18.24 42.02 14.¢C
9ba 18 33.68 5052 42.02 26.86
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ean Cnloropnvll Concentration 105.28 mg/m-
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C
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(R 1 % PR G LOE TR L S 277 19 fa=C) 21 0U/C
¢ rcar F ]y i (i A R T
E C L

V& 0l 106. 28 49 .40 -3€.4
02 100 .28 21516 L4l =S
Gl 100 . 24 102.00 .40 33,8
02 106. 2y 224.00 41 2:6
03 106. 24 160,46 51 1.0
04 106.28 44.80 76 =B
c3 106,28 104.29 -5 4.8
04 106.28 40.450 .76 =15.4
05 106,28 177.00 <34 -8.4
as 106 , 28 2038 .00 14 T
0o 106,28 56.72 37 =13
07 106.29 127.60 32 2B
06 106.28 82,89 g iy | GLE
7 106,28 118.80 106,28 1 ¥L8
09 10¢. 28 51.26 40.45 26.7
g9 106.28 26.70 40.45 -34.0
11 106,28 132,40 Y2753 3.8
11 106 .28 126.80 %2 7 59 {56
L3 106.. 28 164.90C 17) 02 =3B
112 13 )€ 180.50 121,02 59
1132 14 162,30 160.51 ) s
114a 14 0 175.20 160 51 G2
115a 15 g 20,19 62.%51 2643
ll6a 15 43.82 62«51 =29 .9
117a i) 35. 31.46 1.6
117t 17 56.00 66.26 =159
118a 19 24 28.60 31.46 =9 .1
l118b 17 106.2% 76 .00 €6.26 4.7
119a 290 106 .28 s Tk 16.89 <k a4
119k 2 106 . 2% 108.20 121,33 bt 106 P
120a 20 106.23 24.42 16.866 44.6
120t 2} 106.28 134.00 122413 13:3
121a 18 106, 28 137.20 140.03 ~2.0
122a 18 106 .28 141 .62 140.03 s Y ¥
123a 14 106.28 145.00 160.51 -9.7
1242 14 105,28 158,00 1€0.52 =146

TABLE 7: Results of regresssion calculations for the
fwction y = a + by, where x is the mean
value and y represents the analysed value
of chloroohyll.

The correlation coefficient r is also given.

M
wn

Lab

N° & b b o
01 51,3 0,68 2,52 0,88
02 ~-9,03 2,14 7..93 1

03 -2.%2 0,26 3,56 Qo8
04 1€,94 0,; 29 1,07 [ S A
05 -7.73 189 7.00 ;99
06 -0,02 a,54 2,00 0,98
07 4.16 1,14 4,22 0,89
09 2,19 0.35% Y 33 0,89
10 1,62 Ter 13 4,19 0,9
11 =8,51 1,28 4.74 1,00
) -8.59 1569 €,26 1.0
14 6,40 - 5 e 7 0,89
15 2,99 0,56 2,07 0,90
16 1-.57 1,00 3,70 2,98
17 0.37 0,62 2.30 0,88
18 =3,45 1.35 5,00 099
19 2570 0.27 1,00 0,95
21 -0,03 1,74 3.2 0,98



