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1. ABSTRAC'l'

A comparison e~,:ercis2 for '-ua:'lti -ati ve c:eterrünation of
chlorophyll a by extraction has bee:'l organi~ed by J.C
Ispra ',:;i thin-the 2URASEP-P::O TEC 1'. ~oy, this Durpase. 250
sampies 'vi th 5 differe:J.t chloroJ~yll concentrr.::tions 'ver'-:>
prepared by freeze dr~ino the ~iltered alaae (SCE TEDES~ S
OBLIOU' S). The samoieS ~ere sent to 2, E rooean labor2ta
ries for aflaLrsis. The res"l ts of the analysis Prom 17
labora ':ories ~1ave bee:! e alua ted ar..d compared. .1 thou
the resul:s obtained appear consistent at the level 0
the individ~al laboratories thev diverge very widelv
bet'Jleen labore.tories ..Dis s~,~aqests that the an-Ivses
~erfor8ed bv the individual lajor~:ories ar accurate
~~[ that sm~ll diEfe~e~c~ ,~ ~et~~c e and 01'0 ~dure b_~
"'e~n 1a" oratories desLro,:/ ::,2 effective comp2r2.'.)i it: Ol
'>..:su_ ts.

Quantitive determinati~~ ~f chlcrop~vl1 is importan i~

certain oceanogra! tlic 3t~J.dies. 1t is a.J..so ün, 'J_ .,:lnt or

a comparison '"vi h remote se:J.si:'1C; de.ta of ocean colour.

The laborator:! anal vsi::; procedi..l.Y'es a:::-e '.l/ell es tabl iS!led

by UllEECO ai d in the llPratical :.a!idbook for ea 'Jater

Analysis ll by St:rickland a:"d Parsons.

Cons'dering the i~por~ance 0_ acc~ra-e and recise de er

mination of chlorophyll for i~t~r?retation of JI:13 S-7

CZCS-data, it las decided La make a comcarison 0: results

from chloroohyll analy is erfo:::-~ec: i:J. cert2in lajora 0

ries '.vnich part':'cipa 'Ce l~1 tile SD::'ASE:P-PROJSC""'.

The mai~ tas~s of tje e: e:::-ci e ~er~:

- Ta test ~ f~ee:e-driec a103e sa pIe for

comparisoll of ci _orophyll c.:'1alysis

'0 confirm L}~e comparabili _y of t:le rt.s l.s

from the laho:::-ato:::-ies in olved i~ the exer-

ise.

Ini tiall y, the i?ltentio:1 ~:;as l' 'C .0 0iT'. are ':'1e ,""r:;-~ oes

applied, but the sc tter of res~l:s froJ c'fferp~t la

boratories.

_ _ _------=-t



..

•

2.

Hovever. since the an?lysed chloroeh l' val~es differed

by a factor of 7, it aepeared . ecessary to carry ou a

more detailed study oE t~1e chloropnyl_ s ,andard use ane

the a~al- sis roced~re.

The aVuilable results do no~ oermi a complete alalysis.

~eve::~t~~ele5s. same conclusions he.v:. jee:l dra':m.

3. ;-lETHODS

~he 3~andarG sa~Dles se::: '0 ~he laboratories ~ere eT.

pared by fil erina ~nd free7e-drvinq of a deEined CU_~

~ity of an algae soL~~ion. ~he Eive ci_=eren alaae

conce:'l tra tions "i""re oll ci. "led tnro'.-tq} dir feren t di I' iOY1S

of a sinale alcae : ,1 ~'.(C~e. ::':ree:-e-cr"i~l ':Jas carried out

by f~eezina the fres; ly Eiltered sa~ples in liauid ni

trogen ane. then dryi ''1C ~llem '..me.er vac'J.u:n c..:: 1 0-3 ~orr.

The filters were divided into 2 halve . oacked in 'ark

•

plastic bags co: taini' Silice. e1 0 keeo lhe:-:l dry and

stored at -20° Celsi~s ~efore shi eine.

A scanninq electron I icrcsco. e e,:c:ilinatio:'l (Pigure 1 )

of a sampie shows the oresent~tioa of the alqae.

All 22 laboratories l~sted in Table 1 received 10 samoles.

Three laboratories did not senc resul~s from their an~

lysis, and t -'0 have ~een exc1udec. for incorrect spectro

photometer calibration.

Some sampies 1ere stored at -20°C anG analvzed by 2 la

bora ories 6 months later.
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4. RESULTS

The chlorophyll values received are shown in Tables 2

to 6. Tne five differen"L c:._orop' "/ 1 cO:'lcentrations

were calculated as en ari ~'.:.letical !'!lea, value froJ.

all !'es.tlts received nd 2.re re resen ed in col Tl.'1"P.".

Col UI:1n "3" c:::mta"i. :1S ::11e chloropl yll values analysed ~ /

the -iEf ~2h~ la~ora ories.

For every laboY'2tory t~1C ~es-: 5'i t ":,jeS calc'üated 'J.S ',n,

~ne function

y __ :. J. ):; .

';;here x is t: e rne"n 'ie"l.'J."= elle '! !'e~!'esents ne c.'1alv-

sed value oE c: lo~o[':'.":l. '""h·-o. c::Jei-'5'i . en~s 2. 2' d b ,::'v:" all

labora tori es are sr,')'. i: i ';' ".:'ejle I ::oqe her '.:.:i ':h t: e

correla tion coe~'fici :,11 l.. r.

To f.cilitate com ari5~~ oE -:~e 12boratories. the coeffi-

cient j ~as r~sca_e: set:inq the a value of labora-

tor 9 eGua1 0 • vo1 ".A;~n "b~" 1: Ta)le 7 sn.m;s he

rescaleG coefficients.

As an example, a plot 05' r.~e ~rv s obtained for Lab 05

(his:rhest analysed chlo op:r;rll val'...les), Lab 19 (lowes:

anal vsed chlo~ophyll val u.es) and Lab 16 (mediL.m anal: sed

chlorophyll val' es) is ShOW:'1 in ? ·.au.re 2.

The results of the control measurements made after 6

months by La':) j 7 and Le:'" 4 are sho':'n i!J Fi ,ure . ":t1e'/

were carried out on t~e b-sis of studyin~ change oE the

sample under the s:ri yen store.ge condi tio'(ls. The resul ts

obtained are 25.~ lo'ver for 14 and 40~~ hiCT!~er for 17 than

the results :rom the Eirst 2.nal sis. :.:::r:Jever _hese d.

viations are s.nall cons iderinc ::e cevic tio, s bet'\ een

he l~boratories from the :ni"Lial ever_i e.

J
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5. DISCUSSIO.\I

The lack of detailp'r1 k!10''f1edae abo' he oroeed ~res

applied by tte individlal laboratories i~oedes th

interpretation of 'he res ~~~. Neverthless. some con

clusions can be drawn.

- The results of tte me surements can differ

by a factor of 7 bet~een labor2 or·es.

- The disoersion of the values 'rom a sinale

labore: tory i s ar lJ.:1.d 30c~.

- ~ontral measurments in 2 laboraclries aft r

6 mo~" ~!lS s()o\~' adevia ion 0= UP to 40~·;.

The expected analysis val~es have been c~l ulated. for

a sta_istical evaluation of he resl1ts based on the re-

gress ion eo" a tio~:. of the res'.ll ts for ee.ch 12 b ra ory ('1'abl e 7).

The values are .:;i '.ren in "~:2 Colu".n "C 11 of t:"l.? '.:'a":l e.: 2 to 6.
The percentage differenee jet~een ~he expected values

(column "C") and the C'.nalysed values (column "B") are
shown in column" DU •.

The frea~ency distri~ution 0: tDese diffe~ences is

plotted in Figure 3.

This distribution sho·.~!s tllat: the mean seat er of he

measuremeYlts lies .vi thin ± 30~~, if tile cLaracteristic

cu~ve foreach laboratory i5 taken into considcration.

This scatter is insignificant compared 0 differences

by a factor of 7 found a~ong the laboratories.

The chlorophYll concentration of some sa.oles ha bee.

determined i:1. 3 different ways b'i IJ.':1. Gies.<:es at the

Netherlands Institute for Sea esearch: s e troPDoto

metric, EIuorometric and thin-l aver-C!l::.~om,,:0':'':' .iptl ic

method (TLC).

The samp es analy ed by the '1'LC met:od c ntained haIE
as m~ch c~lorop~vll b as chlorophyll a. ~herefore. c' 1

ro~h 11 a is overestimated bv the pectrooho_o.et. jc

and fluorometric ~et:hods.
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The chlOro.)l:~ - 5. V,::.Ll2S d-==teTm:"ned by t ..e fl1J.oro e .!'ic

met:.oo \:.ere 1 O~~ _o":eT ~~"2.~ L!1.0se dete:r':.lir,ed 'uy t:1e s:.) c

trop~oto~_Lric method.

A n 'J.mjeY' of le'=>oret ries ,.2.;,-e C0 I e:1ted on the i C fic 1 !1,'/

of e:-;::ct~~la he ch.!.O:i:'OP~lyll fro', i:~.e fibe1'- lass-':il

ters. -=-.~ , s coul d be re a ted ':0 Lhe !J.iqh c.1l0ro?~1yll con

centrations and ~o Dartic~lar resistan_e of the cell

structure of S .enedes":1.;~s.

It would be benef'c:"~l t~ r20eat ~he exercise LO 0b r d'n a mo-

vidual labo:a:~ries.
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FIG E 1 Scannina electron microsco_e pictlll'e of a
freezedried sample (SCENS1ES~~S 03LIQUUS
magnified 2600 times.
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25b ~ 3 33.68 48 . ~ 0 t, _ • 33 1.2
86t 1 1 33. fi8 .; 2.40 4H . 3 ) -12.3
!17 a 14 33. 68 57. 2 f) ". 21, 3.">
sea 14 33.69 59.40 5"'. 21 7. :>
'59a 15 33.68 20.41 ,: .55 - .6
90a 15 3. 66 12.71 21. 85 .11. b
91 ;;. 19 3' .68 7.50 1. E 5 - 3 S•.
'Jlt 1, 3 J. 68 21. '30 :: 1 .25 ::.6
92a 1 ') 33.68 ] o. ~O .\ 1 . [; 5 - 11. :.
~2 t: 17 33.60 :: 3. ;> :: 1.25 () ..,
03 e 20 33.68 J ~ . la .\ 1 . Cl ;> 0.1
a 3 r n 33.6P. 32.60 .37 -) :;. C
Ij~ ? ~o

33. 6 G 15. 33 ! J.! 1 ~ r~ . ELI
cq. 21 3'. (·8 :: 9 . <: l' 3 (;. ] 7 -;: 3 ..:
95il 18 ]1.68 H'.2< ~2.02 l<:.e
')0('1 JE 33.68 53. 6 L .02 26. f,
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-,. ::JLS c If,e2.f: C;ll oroPJ,'/ll C:.') nc el: : r 2: ti 0:"1 1 0'-:: • 28 :I1'J/m31 r -J .

11.'1. c . t. .;. I ': I.! ( ; / r . 1 ) (,,-() . I tJ0/C
. , r t.: ..: r . '" ) \ ( : l >i , .... tl..C

r. :...~ C [,

q r J (-. 01 ] 06 . :::'8 .; g . :; c 77. :. C - 3e . .;
',9t· U~ 1 (i (. • :::' I~ _15. : n ') o . ~ 1 -1.5
] <) 0;) (:1 ) 0,; . 2H i tl2 . ,I 0 I;' . q 0 )] . e
JUOtJ 02 J 0" . Zu ~ 2, .00 ?l S. q 1 2.b
]01.:; (I) ] 06. 2d 1 L C. .; 6 ~: ~l • ') 1 1 .0
] 0] t; Co4 1(16. n , . ..:'0 47. 76 - .2
lG2~ C J 10G.29 104.29 <;9. :,] 4.B
lC~r O~ ] 06 . 2U ~ L;. ~() n.76 - 15.4
'n)" 05 1(,6.n 177.~0 ] 13 . 1 (, - S. 4
104.:> 05 1 Ci: . 23 -'Cd .00 1 ') 3 . 1 ·1 7. 7
lOS ,: OL. 101;·. :::'" ' . -., :,7. J 7 -] . 1JO. , L

10St· 07 100.2'3 127.60 ., ~ 32 1'.8. .J •

} 06.:. 06 106 . 28 ~ 7. C' 9 j 7. 37 0.9
loer 7 1 Cb . 23 1 18.00 105.20 11. B
lO7t: 09 106 . 2C 5) . 26 ~ 0.45 6. 7
108 09 106 . 2ö ~ 6.70 40.45 -34.0
lO9b 11 106 . 28 132.~J 1:7.5) 3.8
llOb 11 106.;;" 1;; 6. RO 1 7.5 -0.6
111 b 13 106. 2~ JGLSO 171.02 -3.6
112 b 13 10(,.22 180. SO 171. 02 5. 5
113a 4 1 '" .. ~\' ] 62.30 ]60.51 1.1.. \". 0 • L~

114a 1'; lO6.2~ 1 ~:'. 20 ] 60.:>1 9.2
115a 1 5 1:6.2:. 9 J. 29 2 . ~ 1 26.3
1168 L:; 1 .: . 28 .; ). 62 ( 2. 51 -:19.9
117a 13 1e·). :S J 5.10 ) 1. 46 ) 1. 6
11 n 17 106.21J '6.liO 66.26 -15.5
1. 8a ] '1 10" . ;'d 2".6 U 31. 4& -9.
118 b 17 10E.._ .) 76.0 Cl G6.26 14. 7
119a 20 100 . :' ~ 7.71 16.89 -54.4
lJ.9b 21 1 ()t'j ."21.. \ Oe . 2 C 121.13 -10,7
120b 20 1Go .2;1 ? ~ . ~ 2 1 • B 9 H.b
12 Ot 2.l 106.28 1 )" . 0 0 121.]3 J3.9
1 21 c: 1 8 1 b . 2~ 131.20 140.03 -2.0
12211 1 r1 1 GO. 2r. 141 .62 140.03 1.1
123 Cl 1 ' J Of, .2 (} 1', ~ . 00 ISO.51 -9.7-,
124-= 14 1 O~ .2 Ö 159.00 HO. :.' -1.6

TAELS 7: ,esul ts of re9Y'esssion calculc ti on.' for the
f U1ction y = ::I + b)~. \vhere Y is the meen
V2.l UE: and y repres en t s tne 2.1'12.1'1' s ed value
of chlorophyll.
The correlation coefficient r is also give~.

Lab

j~O c. b ~. r

01 5. 1 ~ o. ce ?,5:' 0.88

02 "'9.03 2 . 1·~
.... C 1I • _ J

03 -2,52 O. "E. 3.56 0.98

04 1 ': .94 0.29 ,07 0.73

05 -7,73 1 . ES 7.00 O. <)~,

06 -0,02 0.5'; ?,OO 0, e.
07 4.16 1 . 1--\ ~ , 2<~ 0.99

09 2.19 0.36 ,33 O. P9

'. 10 1 .6? 1 . 1 3 .; . 1 ~l 0.9

11 -R ..')1 1 .28 4.74 1 .0

1 J -8.')CJ 1 .69 6.26 1 .0.)

~ 6.40 i .45 5.3'1' O. ~19

15 ~ ... 9 0,56 ~. 0,' 0,90

16 1 • 1 1.00 ,'/0 <", ':.18

17 0.37 0.62 2.30 O. CIS

18 -3, 5 1 .35 5.00 0.99

19 2. 7/.: 0.27 " .00 0.°')

21 - (), 0:1 1 " . "" 0,°3, I "1, ,' ..


