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S U M M A R Y  S H E E T  
Prepared by Pennwalt Corporation, Safety, Health & Environmental Department 

900 First Avenue, King of Prussia, PA. 19406-0018 

Test Material: PYRONIL~'~ 5 

Samwle Source: Pennwalt's Venture Research Laboratory, 
King of Prussia, PA 

Study Tvse: Acute Toxicity to Dashnia mama. 

Testins Laboratory: Life Science Research Limited 
Eye 
Suffolk, IP23 7PX 
England 

I 

Storaqe : 
3 

For MSDS : 

A report is filed in the Technical 
Records Center at King of Prussia under 
Master No. 22227. M-314. LSR Report 
No. 89/PSV031/0195. July 10, 1989. 

48-hour EC50 Dashnia masna: 0.27 mg/L, 
highly toxic. 

Summarv of Results: Dawhnia maqna were exposed to PYRONIL 45 
a in a static 48-hour acute toxicity test. Nominal test 

concentrations ranged from 0.063 to 1 mg/L. Acetone was used as 
a cosolvent. Measured 48-hour EC50 values were 0.27 mg/L for 
immobile and floating D. masna and 0.30 mg/L for immobile D. 
masna. These results indicate that PYRONIL 45 is toxic to 
Dawhnia maqna at concentrations below the estimated water 
solubility limit of 1 mg/L. 
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1. SUMMARY 

1.1 The acute toxicity of PYRONIL 45 to Daphnia magna has been 
assessed under static conditions over an exposure period of 48 A 

hours. 

1.2 In a preliminary test, groups of ten Daphnia were exposed to four 
nominal concentrations of the test material ranging from 1 to 
1000 mg/l at a temperature of 19.7 + 0.4"C in filtered, 
dechlorinated tap water (hardness 202 - 218 mg/l as CaC03, 
pH 7.3 - 8.0). Each dose level was individually prepared by 
shaking the required weight of test material in dilution water for 
two hours, and then treating this suspension with ultrasound for 
15 minutes. At nominal concentrations of 1 and 10 mg/l the test 
dilutions were clear and colourless; at 100 and 1000 mg/l the test 
material was visible as oily droplets on the surface, and as 
globules on the bases of the preparation flasks. After 48 hours, 
all of the Daphnia exposed to the test material had been 
immobilised and, except for one Daphnia at the highest dose level, 
were floating on the surface of the test dilutions. 

1.3 Concentrations of PYRONIL 45 determined by analysis of duplicate 
samples at the nominal concentration of 1 mg/l were 0.84 and 
0.87 mg/l at the start of the test and 0.72 and 0.75 mg/l after 48 
hours. At a nominal 1000 mg/l , measured concentrations were 
256 and 159 mg/l at the start of the test and 203 and 141 mg/l 
after 48 hours. Test observations indicated that at levels above 
10 mg/l , the aqueous sol ubi 1 i ty of the materi a1 had been exceeded. 
The variation in analytically determined values suggested that 
undissolved materi a1 was present in the sampl es taken for 
analysis. 

1.4 In a second preliminary test, Daphnia were exposed to dilutions of 
the test material nominally containing 0.01, 0.1 and 1 mg/l. A 
solution of the test material was prepared in acetone (10 mg/ml) 
and diluted to give an aqueous stock at 1 rng/l; test solutions 
were prepared by further diluting this aqueous stock. The test 
was conducted at 19.5 + 0.5"C in dechlorinated water (hardness 
208 - 214 mg/l as C~CO-) at pH 7.7 to 8.2. After 48 hours, all of 
the Daphnia at 1 mg/l $ad been immobilised and were floating on 
the surface of the test dilution; at 0.01 and 0.1 mg/l all of the 
Daphnia were mobile but 70% of those exposed at 0.1 mg/l were 
swimming at the surface. 
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In a definitive test, conducted at 19.7 + 0.6"C in water of 
hardness 196 to 204 mg/l as CaCO at pH 7.4 to 8.1, Daphnia were 
exposed to five concentrations o a PYRONIL 45 in the range 0.063 
1 mg/l. Test dilutions were prepared using the method employed 
the second preliminary test. Each test and control group 
comprised twenty Daphnia: five in each of four replicate vessels 
The numbers of mobile, immobile and floating Daphnia were counte 
24 and 48 hours after the start of the test. 

Mean concentrations of PYRONIL 45 determined in samples from each 
exposure level ranged between 77 and 88% of nominal values at the 
start of the test and between 64 and 124% of nominal after 48 
hours. Analytical results and test observations suggest that the 
test material was soluble in the dilution water at the levels 
employed in the test. 

The lowest nominal exposure concentration used in the test 
(0.063 mg/l) resulted in 5% immobility and 20% floating. The 
highest concentration (1 mg/l) resulted in 95% immobil i ty, with 
5% of the animals swimming at the surface of the test dilution. 

The 48-hour median effect concentrations (ECSOs), based on nominal 
and measured concentrations were: 

EC50 values, mg/l (95% confidence 1 imi ts) 
nominal measured 

Immobility 0.38 (0.31-0.47) 0.30 (0.25-0.37) 

Immobi 1 i ty 
& Floating 0.34 (0.25-0.48) 0.27 (0.23-0.32) 
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2. INTRODUCTION 

The o b j e c t i v e  o f  t h i s  s t u d y  was t o  de te rm ine  t h e  48-hour  median e f f e c t  
c o n c e n t r a t i o n  (EC50) o f  PYRONIL 45 on Daphnia magna f o r  immobi l  i t y  and . 

f l o a t i n g .  The t e s t  was conducted i n  accordance w i t h  t h e  OECD 
Guide1 i nes f o r  T e s t i n g  o f  Chemi ca1 s, Procedure 202, adopted 4 A p r i  1  
1984 ( 1 ) .  

Three p r e l i m i n a r y  t e s t s  were conducted:  o n l y  t h e  r e s u l t s  f rom two o f  
t hese  have been r e p o r t e d  because t h e  number o f  a f f e c t e d  Daphnia i n  t h e  
c o n t r o l  g roup  i n  t h e  o t h e r  t e s t  exceeded t h e  accepted l e v e l  (10%). 

2.1 S tudy  o r g a n i s a t i o n  

L o c a t i o n  o f  s t u d y  

C h i e f  S c i e n t i s t ,  
A q u a t i c  S t u d i e s  

S tudy  D i r e c t o r  

: L i f e  Sc ience Research L i m i t e d  
EY e  
S u f f o l k ,  IP23 7PX 
England 

: W.R. Jenk ins ,  
B.Sc., C.Bio l . ,  M . I . B i o l . ,  M.I.F.M. 

: C.A. Jenk i ns ,  
B.Sc., C .B io l . ,  M . I . B i o l . ,  M.I.F.M. 

Respons ib le  S c i e n t i s t ,  : J. O'Connor, B.Sc. 
Env i ronmenta l  Chemi s t r y  

S tudy  t i m i n g  

Data  s t o r a g e  

: P r e l i m i n a r y  t e s t s :  4 -21  October  1988 
D e f i n i t i v e  t e s t  : 25-27 October  1988. 

: The raw d a t a  and a  copy o f  t h e  f i n a l  
r e p o r t  w i l l  be s t o r e d  i n  t h e  a r c h i v e s  
o f  L i f e  Science Research. 
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3. TEST MATERIAL 

The t e s t  mate r ia l ,  PYRONIL 45, was received from Pennwalt Corporation, 
Pennsylvania, USA on 17 August 1988. The substance was a  pale-yellow, A 

c l ea r  1  iquid contained in a  t rans lucen t  p l a s t i c  container ,  label led 
PYRONIL (TN) 45, code 6605-57, expiry da te  August 1989. 

The inclusive weight of the  t e s t  material  and container  on rece ip t  was 
383.63 g.  

The following information was supplied by the Sponsor: 

Ident i  t y  PYRONIL 45 
Chemical s t r uc tu r e  Halogenated pht,hal a t e  e s t e r  
Other names FR-45B 
Spec i f ic  g r av i t y  1.545 (25"C/4"C) 
Stabi 1  i  t y  unstable in strong acids/al  kal i s  
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4.  METHODS 

4 .1  Tes t  organism 

The s t r a i n  o f  Daphnia magna used i n  t h i s  s t u d y  was o b t a i n e d  f r o m  
t h e  U n i v e r s i t y  o f  S h e f f i e l d  where e l e c t r o p h o r e t i c  assay had 
con f i rmed  g e n e t i c  homogenei ty .  T h i s  s t r a i n  o r i g i n a t e d  f r o m  t h e  
N a t i o n a l  I n s t i t u t e  f o r  Appl  i e d  Chemical  Research (IRCHA) , France.  

Daphnia have been m a i n t a i n e d  i n  p a r t h e n o g e n e t i c  c u l t u r e  a t  t h e  
A q u a t i c  S tud i es  L a b o r a t o r i e s  o f  L i f e  Sc ience  Research s i n c e  
r e c e i p t .  

4 .1 .1  Daphnia c u l t u r e  method 

Daphnia were m a i n t a i n e d  i n  f i l t e r e d  d e c h l o r i n a t e d  t a p  wa te r  
a t  a  hardness o f  between 200 and 250 mg/l as CaC03. 
C o n t r o l  o f  hardness was ach ieved  by  m i x i n g  t a p  w a t e r  w i t h  
t a p  wa te r  wh ich  had been s o f t e n e d  and subsequen t l y  t r e a t e d  
by. r e v e r s e  osmosis.  

The c u l t u r e  vesse l s  were two-1 i t r e  Pyrex g l a s s  beakers w i t h  
l o o s e - f i  t t i n g  c l o c k  g l a s s  cove rs .  

The c u l t u r e s  were k e p t  i n  a  t e m p e r a t u r e - c o n t r o l l e d  
l a b o r a t o r y  m a i n t a i n e d  a t  20 2 3°C. The day l e n g t h  i n  t h e  
a rea  was c o n t r o l l e d  g i v i n g  a  p h o t o p e r i o d  o f  16 hours  l i g h t ,  
s u p p l i e d  by overhead f l u o r e s c e n t  t ubes ,  and e i g h t  hours  
darkness.  Dawn and dusk was s i m u l a t e d  by a  p e r i o d  o f  
subdued l i g h t i n g  a t  t h e  b e g i n n i n g  and end o f  t h e  l i g h t  
phase. 

The wa te r  (1 .5  1  i t r e s )  i n  each c u l t u r e  vesse l  was r e p l a c e d  
a t  i n t e r v a l s  o f  two weeks w i t h  f r e s h  wate r  o f  t h e  c o r r e c t  
tempera tu re .  

A  maximum o f  twen t y  a d u l t  Daphnia were ma in ta i ned  i n  each 
c u l t u r e  vesse l  and t h e  j u v e n i l e s  produced were removed a t  
l e a s t  t w i c e  each week. 

4.1.2 C u l t u r e  f e e d i n q  req ime 

Daphnia c u l t u r e s  were f e d  a t  l e a s t  f i v e  t imes  each week 
w i t h  suspensions o f  t h e  u n i c e l l u l a r  g reen  a l g a  Ch7ore77a 
v u l g a r i s  and y e a s t .  

C h l o r e l l a  v u l g a r i s ,  s t r a i n  CCAP 211/12 ob ta i ned  f r o m  t h e  
C u l t u r e  Cen t re  o f  A lgae  and Pro tozoa  (CCAP, The Freshwate r  
B i o l o g i c a l  A s s o c i a t i o n ,  Cumbria, Eng land) ,  was c u l t u r e d  i n  
a  s y n t h e t i c  m i n e r a l  s a l t s  medium i n  i l l u m i n a t e d  t e n - l i t r e  
g l a s s  f e rmen te r  vesse l  s.  
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4.4 Apparatus 

The t e s t  vessels  were c rys ta l1  i s ing  dishes  of approximately 120 o r  
150 ml capacity.  During the  t e s t s  each vessel was covered with a , - 
watch-gl ass .  

4.5 Prel iminary t e s t s  

4.5.1 F i r s t  preliminary t e s t  

Information supplied by the  Sponsor indicated t h a t  the  t e s t  
material was poorly soluble in water; accordingly each t e s t  
concentration was prepared separa te ly .  In each case the  
appropriate weight of material was rinsed i n t o  a f l a sk  and 
the vol ume adjusted t o  approximately 600 ml . Each 
preparation was placed on an o rb i t a l  shaker f o r  
approximately two hours, then t r e a t ed  by ultrasound f o r  15 
minutes, and f i n a l l y  the volume was adjusted t o  one 1 i t r e  
with water. The t e s t  vessels  were f i l l e d  with 
approximately 100 ml of the  appropriate d i l u t i o n .  
Duplicate vessels were prepared a t  each exposure level  
except a t  1 and 1000 mg/l, where addit ional ve s se l s ,  
without Daphnia, were es tabl ished fo r  water q u a l i t y  
measurements and chemical analysis .  

The t e s t  was carr ied out under s t a t i c  condi t ions .  Groups 
of ten Daphnia were exposed t o  the  t e s t  material  a t  
nominal concentrations of 1 ,  10, 100 and 1000 mg/l . A 
control group comprised ten Daphnia in d i l u t i on  water 
a1 one. 

Five juvenile Daphnia were pipet ted from the holding vessel 
in to  each vessel containing the  prepared t e s t  d i l u t i ons  and 
into  the control vessels.  The order  in which the  groups of 
Daphnia were assigned t o  vessel was based on random 
numbers. 

Test d i lu t ions  were not aerated during the t e s t  and t h e i r  
pH was not adjusted before the s t a r t  of the  t e s t  o r  
control 1 ed during the  t e s t .  

Observations of the Daphnia were made 24 and 48 hours a f t e r  
the s t a r t  of the t e s t .  They were not fed during the  t e s t .  

4.5.2 Second preliminary t e s t  

Since a l l  doses in the f i r s t  preliminary t e s t  caused 
imrnobil i t y ,  a second t e s t  was conducted using 1 ower 
exposure 1 eve1 s .  
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T e s t  d i l u t i o n s  were prepared from a 1 mg/1 aqueous s t o c k  
s o l u t i o n  which was prepared from a concen t r a t ed  s o l u t i o n  of 
t h e  t e s t  m a t e r i a l  d i s s o l v e d  i n  ace tone  (10 mg/ml). A 

Two groups o f  f i v e  Daphnia were exposed t o  t h e  t e s t  
m a t e r i a l  under s t a t i c  c o n d i t i o n s  a t  each of t h e  fo l l owing  
nominal c o n c e n t r a t i o n s ;  0 .01,  0 . 1  and 1 mg/l. In a d d i t i o n ,  
c o n t r o l  g roups  of  Daphnia were exposed t o  d i l u t i o n  wa te r  
a lone  and d i l u t i o n  water  con t a in ing  ace tone  (0 .1  ml / l )  . 

Five j u v e n i l e  Daphnia were p i p e t t e d  from t h e  ho ld ing  ves se l  
i n t o  each ves se l  con t a in ing  t h e  prepared  t e s t  d i l u t i o n  
(100 ml) and i n t o  t h e  con t ro l  v e s s e l s .  The o r d e r  i n  which 
t h e  groups of  Daphnia were ass igned  t o  ve s se l  was based on 
random numbers. 

T e s t  d i l u t i o n s  were no t  a e r a t e d  du r ing  t h e  t e s t  and t h e i r  
pH was no t  a d j u s t  be fo re  t h e  s t a r t  o f  t h e  t e s t  o r  
c o n t r o l  1  ed du r ing  t h e  t e s t .  

Observa t ions  of t h e  Daphnia were made 1 ,  24 and 48 hours  
a f t e r  t h e  s t a r t  o f  t h e  t e s t .  They were no t  f e d  du r ing  t h e  
t e s t .  

4 .6 D e f i n i t i v e  t e s t  

4 . 6 .1  P repa ra t i on  of  d i l u t i o n s  of  t h e  t e s t  m a t e r i a l  

T e s t  d i l u t i o n s  were prepared a s  i n  t h e  second p re l im ina ry  
t e s t .  

Four t e s t  v e s s e l s  were e s t a b l i s h e d  a t  each exposure 
c o n c e n t r a t i o n  and f o r  t h e  two con t ro l  g roups ,  c o n t a i n i n g  
d i l u t i o n  wa te r  o r  t h e  a p p r o p r i a t e  t e s t  d i l u t i o n  (100 m l ) .  
An a d d i t i o n a l  vesse l  without  Daphnia was e s t a b l  i  shed f o r  
wa te r  qua1 i  t y  measurements and chemical a n a l y s i s  a t  each 
exposure c o n c e n t r a t i o n .  

4 .6 .2  Tes t  procedure 

The t e s t  was c a r r i e d  ou t  under s t a t i c  c o n d i t i o n s  wi th  
twenty Daphnia i n  each cont ro l  and t e s t  group.  The 
f o l  lowing nominal exposure c o n c e n t r a t i o n s  were employed i n  
t h e  t e s t :  

0 .063,  0 .125,  0 .25 ,  0 . 5  and 1 mg/l. 

Control  groups were exposed t o  d i l u t i o n  water  a lone  o r  
d i l u t i o n  water  con t a in ing  acetone (0 .1  m l / l ) .  
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Daphnia were removed from the holding vessel using a 
pipette and allocated, in groups of five, to the test 
vessels according to random numbers. The test vessels were 
arranged in the test area in the same order as the Daphnia 
were added to the test vessels. A 

The test dilutions were not aerated during the test and 
their pH was not adjusted before the start of the test or 
controlled during the test. 

Observations of the Daphnia were made 24 and 48 hours after 
the start of the test. The appearance of the test material 
in water was noted during the test. 

4.7 Water qua1 i ty analysis 

The temperature, pH and concentration of dissolved oxygen (DO) of 
the dilution water and preparations of test material at each 
exposure concentration were measured at the start and end of the 
tests. 

Temperature measurements were taken in the test vessels: pH and DO 
measurements were made using the test dilutions remaining in the 
preparation flasks after the test vessels were filled, from the 
pooled contents of the replicate vessels at each exposure level 
or, where all of the test dilutions were required for analysis, 
from the additional vessels. 

The total hardness and a1 kal inity of the dilution water were 
measured at the start and end of the tests. 

A sample of the dilution water was taken for determination of the 
concentrations of sodium, potassium, calcium and magnesium at the 
start of the definitive test. 

Analysis of PYRONIL 45 

The method used to determine the concentrations of the test 
material is described in Appendix 2. 

4.8.1 First prel iminary test 

At the start of the test, samples ( 2  x 200 ml) were taken 
from the freshly-prepared dilutions of the test material 
remaining in the preparation flasks after the test vessels 
at 1 and 1000 mg/l were filled. After 48 hours the 
contents of the test vessels at each of these exposure 
levels were pooled and a further two samples (200 ml ) were 
taken for analysis. Similar sized samples from the control 
vessels containing the dilution water served as the blank 
during analysis. 
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4.8.2 Definitive test 

Samples (2 x 200 ml) were taken from the freshly-prepared 
dilutions of the test material remaining in the preparation 
flasks at the start of the test, and from the pooled A 

contents of the replicate test vessels at each exposure 
level after test termination. Dilution water and acetone 
from the control vessels served as the blank during 
analysi s. 

4.9 Statistical Analysis 

Wherever possible, median effect concentrations (EC50s) were 
calculated by an appropriate statistical method (binomial, moving 
average and/or probit) using the number of Daphnia exposed and the 
number immobile and/or floating at each nominal concentration. 
EC50 values were also computed using the mean of the 
concentrations measured in the test dilutions during the test. 
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5 .  RESULTS 

5 .1  Prel iminary t e s t s  

5 .1 .1  F i r s t  t e s t  

Measured c o n c e n t r a t i o n s  o f  PYRONIL 45 a t  a  nominal 
concen t r a t i on  of  1 mg/l were 0.84 and 0 .87  mg/l a t  t h e  
s t a r t  of t h e  t e s t ,  and 0.72 and 0 .75  mg/l a f t e r  48 hours .  
A t  a  nominal 1000 mg/l, measured c o n c e n t r a t i o n s  were 256 
and 159 mg/l a t  t h e  s t a r t  o f  t h e  t e s t  and 203 and 141 mg/l 
a f t e r  48 hours .  

T e s t  d i l u t i o n s  a t  1 ,  10 and 100 mg/l were c l e a r  and 
c o l o u r l e s s ;  a t  1000 mg/l i t  appeared hazy. A t  100 and 
1000 mg/l , t h e  t e s t  m a t e r i a l  was p r e s e n t  a s  c o l o u r l e s s ,  
o i l  - l i k e  d r o p l e t s  on t h e  s u r f a c e s  of  t h e  d i l u t i o n s  and a s  
g lobu le s  on t h e  bases o f  t h e  p r e p a r a t i o n  f l a s k s .  A f t e r  48 
hours ,  a l l  t e s t  d i l u t i o n s  were c l e a r  and c o l o u r l e s s ;  t h e  
o i l - l i k e  d r o p l e t s  were s t i l l  p r e s e n t  on t h e  s u r f a c e s  o f  
t e s t  d i l u t i o n s  a t  100 and 1000 mg/l. 

These r e s u l t s  i n d i c a t e  t h a t  t h e  aqueous s o l u b i l i t y  of  t h e  
ma te r i a l  had been exceeded and t h a t  t h e  v a r i a t i o n  i n  
determined va lues  a t  1000 mg/l was due t o  t h e  presence  of  
undissolved t e s t  materi  a1 i n  samples taken  f o r  a n a l y s i s .  

Table 1 l i s t s  t h e  e f f e c t s  observed du r ing  t h e  t e s t .  A f t e r  
48 hours ,  a l l  Daphnia exposed t o  t h e  t e s t  ma te r i a l  had been 
immobilised and a l l  except  f o r  one a t  1000 mg/l f l o a t e d  on 
t h e  s u r f a c e  of t h e  t e s t  d i l u t i o n s .  

The a i r  t empera ture  of  t h e  t e s t  a r e a  va r i ed  between 18.5 
and 20.5"C. 

Water q u a l i t y  d a t a  f o r  t h e  t e s t  a r e  shown below 

- - -  

Parameter Range 

Temperature "C . 19.3-20.1 

Concentrat ion of  d i s so lved  
oxygen % ASV* 94-98 

Total hardness o f  t h e  
d i l u t i o n  water  mg/l CaC03 202-218 

A l k a l i n i t y  of t h e  
d i l u t i o n  water  mg/l CaC03 128-130 

* = Air S a t u r a t i o n  Value 
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5.1.2 Second t e s t  

Table 2 l i s t s  the e f f ec t s  observed during the t e s t .  After 
48 hours, a1 1 of the Daphnia a t  1 mg/l were immobile and 
floated on the surface of the t e s t  d i lu t ion ;  a t  0.01 and A 

0.1 mg/l a l l  of the Daphnia were mobile b u t  70% of those 
exposed a t  0.01 mg/l were swimming a t  the surface.  

All t e s t  d i lu t ions  were c lear  and colourless .  

The a i r  temperature of the t e s t  area varied between 18.5 
and 21.0eC. 

Water qual i ty  data fo r  the t e s t  a re  shown below. 

- - 

Parameter Range 

Temperature " C  19.0-20.0 

Concentration of dissolved 
oxygen % ASV 95-97 

Total hardness of the 
di lut ion water mg/l CaC03 208-214 

Alkalinity of the 
di lut ion water mg/l CaC03 140-143 

5.2 Definitive t e s t  

5.2.1 Analysis 

Analytical determinations of samples taken during the t e s t  
are given in Table 3. 

The mean concentrations of PYRONIL 45 measured in samples 
taken a t  the s t a r t  of the t e s t  ranged between 77 and 88% o f  
nominal values; a f t e r  48 hours they ranged between 64 and 
124% of nominal values. These r e su l t s  indicate  t h a t  the  
t e s t  material was soluble in water a t  the leve ls  employed 
in the t e s t .  
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5.2.2 Effects on D a p h n i a  

Observations o f  the numbers of mobile, immobile and 
floating D a p h n i a  are summarised in Table 4. 

EC50 values of the test material at intervals during the 
test are given below. The values were calculated using the 
computer program of Stephan ( 2 )  and nominal and measured 
exposure concentrations. 

Observation EC50 values mg/l (95% confidence 1 imi ts) 
times nominal measured 

24-hours 
immobility 0.84 (0.70-1.15)  0.68 (0 .55-0 .98)  

immobi 1 i ty & 
floating 0.29 (0.24-0.37) 0.24 (0.20-0.30)  

48-hours 
immobility 0.38 (0.31-0.47) 0.30 (0.25-0.37) 

immobility & 
floating 0.34 (0.25-0.48) 0.27 (0.23-0.32)  

The lowest nominal exposure concentration (0.063 mg/l) used 
in the test resulted in 5% immobility and 20% floating. 
The highest nominal exposure concentration ( 1  mg/l) caused 
95% immobility after 48 hours. 
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5 . 2 . 3  Test environment and water quality data 

Measurements of water quality taken from the test dilutions 
during the test are summarised below. The air temperature A 

of the test area varied between 18.5 and 20.5"C. 

Parameter Range 
0 hours 48 hours 

Temperature " C  19.1 - 19.5 19.6 - 20.2 

Concentration of 
di ssol ved oxygen %ASV 95 - 96 94 - 95 

Total hardness (di 1 ution 
water) mg/l as CaC03 196 

Alkalinity (dilution 
water) mg/l as CaC03 128 133 

Sodium : potassium ratio 1O:l 
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6. DISCUSSION AND CONCLUSIONS 

6.1 The 48-hour  EC50 o f  PYRONIL 45 t o  Daphnia magna under  s t a t i c  
c o n d i t i o n s ,  c a l c u l a t e d  u s i n g  nominal  exposure c o n c e n t r a t i o n s ,  was 
0.38 mg/l (95% con f i dence  l i m i t s  0 .31 - 0.47 mg/l)  based on t h e  
numbers o f  immob i le  Daphnia, and 0.34 mg/l (0.25 - 0 .48 mg/ l )  
based on t h e  numbers immob i le  and/or  f l o a t i n g .  

6.2 The l o w e s t  nominal  exposure c o n c e n t r a t i o n  used i n  t h e  t e s t  
(0.063 mg/ l )  r e s u l t e d  i n  5% immobi l  i t y  and 20% f l o a t i n g .  The 
h i g h e s t  c o n c e n t r a t i o n  ( 1  mg/ l )  r e s u l t e d  i n  95% i m m o b i l i t y .  

6.3 A1 though  a n a l y t i c a l  d e t e r m i n a t i o n s  o f  ach ieved  c o n c e n t r a t i o n s  were 
on occas ions  v a r i a b l e ,  o v e r a l l  t h e s e  r e s u l t s  i n d i c a t e d  t h a t  
exposure c o n c e n t r a t i o n s  were a c c e p t a b l y  c l o s e  t o  nominal and 
adequa te l y  ma in ta i ned  d u r i n g  t h e  d e f i n i t i v e  t e s t .  

6.4 The 48-hour  EC50 v a l u e  c a l c u l a t e d  u s i n g  t h e  mean o f  t h e  measured 
c o n c e n t r a t i o n s  was found  t o  be 0.30 mg/l (95% con f i dence  l i m i t s  
0.25 - 0.37 mg/ l )  based on t h e  number o f  immobi le  Daphnia, and 
0.27 mg/l (95% con f i dence  l i m i t s  0.23 - 0.32 mg/l)  based on t h e  
numbers o f  immob i le  and f l o a t i n g  Daphnia. 
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TABLE 1 

F i r s t  p r e l  i m i n a r y  t e s t :  numbers o f  mob i l e ,  immobi le  and f l o a t i n g  Daphnia 
L 

Nominal PYRONIL 45 Numbers o f  Daphnia 
c o n c e n t r a t i o n s  (mg/ l )  Mobi 1 e  Immobi 1 e  
and o b s e r v a t i o n  t imes  Submerged F l o a t i n g  Submerged F l o a t i n g  

24-hour  o b s e r v a t i o n s  

c o n t r o l  
1 
10 
100 
1000 

48- hour  o b s e r v a t i o n s  

c o n t r o l  
1 
10 
100 
1000 
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TABLE 2 

Second preliminary test: numbers of mobile, immobile and floating Daphnia 

Nominal PYRONIL 45 Numbers of Daphnia 
concentrations (mg/l ) Mobi 1 e Immobi 1 e 
and observation times Submerged Floating Submerged Fl oat i ng 

I-hour observations 

control 
acet'one control 

0.01 
0.1 
1.0 

24-hour observations 

control 
acetone control 

0.01 
0.1 
1 .o 

48-hour observations 

control 
acetone control 

0.01 
0.1 
1 .o 
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T A B L E  3 

Definitive test: analytical determinations of PYRONIL 45 

Nominal 
mg/ 1 

Measured PYRONIL 45 values (mg/l) 
0 hours mean 48 hours mean 

control 

0.063 

0.125 

0.25 
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TABLE 4 

Definitive test: numbers of mobile, immobile and floating Daphnia 

Nominal PYRONIL 45 Numbers of Daphnia 
concentrations (mg/l) Mobi 1 e Immobi 1 e 
and observation times Submerged Floating Submerged Floating 

24-hour observations 

control 
acetone control 

0.063 
0.125 
0.25 
0.5 
1.0 

48-hour observations 

control 
acetone control 

0.063 
0.125 
0.25 
0.5 
1 .o 
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APPENDIX 1  

Chemical composi t ion of  t e s t  d i l u t i o n  water  

Source: F i l t e r e d  d e c h l o r i n a t e d  t a p  water  blended with t a p  wa te r  t h a t  had A - 
been so f t ened  and subsequent ly  t r e a t e d  by r e v e r s e  osmosis  t o  a  
hardness  of 200 t o  250 mg/l as  CaC03. 

Date : September 1987 t o  September 1988 

Colony count 37°C 48 hours 
Col i form organisms M P N  per  100 ml 
E .  Col i  type  1  MPN per  100 rnl 

Organochlorine p e s t i c i d e s  
Po lych lo r ina t ed  biphenyl s  
Organophosphorus p e s t i c i d e s  

Ammoni acal n i t rogen  
Cadmi um 
Chlor ide  
C . O . D .  
Cal c i  um 
Copper 
Fl uo r ide  
Lead 
Magnesi urn 
Mercury 
N i t r a t e  ( a s  N )  
N i t r i t e  ( a s  N) 
Nickel 
Po ta s s i  urn 
Sod i  urn 
Tin 
Zinc 

P H 
Tota l  hardness 
A1 kal i  ni t y  

40 - 80* 
n i l  
n i l  

* Markedly higher  counts  (but  no co l i forms o r  E .co l i  t ype  1 )  were 
recorded  in a  sample taken on 14.1.88. 
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APPENDIX 2 

Analytical procedure for the determination of Pyronil 45 in test soli;tions A 

1. Introduction 

Samples taken during tests to determine the acute toxicity of 
Pyronil 4 5  to Daphnia magna were analysed to determine the 
concentration of Pyronil 45 achieved in the aqueous test solutions. 

2. Principle of method 

A method supplied by Pennwalt Corporation (received February 1989) 
was modified to suit Life Science Research standard operating 
procedures and instrumentation, and is based on HPLC employing UV 
detection for the definitive study. A method was developed for the 
prel iminary study employing ul tra-violet spectrophotornetry . 

3. Materials 

3.1 Standard 

Pyronil 4 5  from the batch used in the toxicity studies. 
Results are consequently expressed in terms of the test material 
as supplied. 

3.2 Reagents 

Acetonitrile (HPLC grade) 
Hexane (AR grade) 

4 .  Procedure 

4 .1  Preparation of samples for analysis 

The test samples were extracted with hexane (2 x 10 ml) and the 
combined extracts were evaporated to dryness, under nitrogen at 
40°C. The extract residue was re-dissolved in an appropriate 
volume of acetoni trile to give a nominal concentration of 
Pyronil 45  in the calibration range. 

In the preliminary test the absorbances of the acetonitrile 
solutions were read at x using an ultra-violet 
spectrophotometer. In t!e definitive test the solutions were 
chromatographed . 
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4.2 Chemical standards 

Accurate standard solutions, with nominal Pyronil 45 
concentrations of 4, 8, 12, 16 and 20 mg/l in the preliminary d 

test, and 10, 20, 30, 40 and 50 mg/l in the definitive test, 
were prepared and analysed to demonstrate linearity of 
calibration. A chemical standard of intermediate concentration 
was repeated at intervals throughout the chromatographic run to 
monitor any variation in performance, and to update the response 
factor for computation (where appropriate). 

4.3 Recovery 

Spike solutions o f  Pyronil 45 in control water were prepared 
spanning the range of Pyronil 45 concentration in the test 
samples. The recovery (expressed as percentage) was used to 
calculate the actual Pyronil 45 concentration in the test 
samples. 

Analysis conditions for high performance liquid chromatography 

The following conditions have been found sui tab1 e. Minor 
modifications to these conditions may have been applied in order to 
improve sensitivity or resolution from any interfering substances. 

HPLC instrument 
Col umn 
Mobile phase 
Flow rate 
Temperature 
Injection volume 
Retention volume 
Detector 

Varian 8500 
Spherisorb 5p ODs (25 cm x 4.6 mm i.d.) 
97 : 3  methanol/water 
2 ml/min 
ambient 
10 
6 ml (approx) 
UV 220 nm 

Analysis conditions for ultra-violet spectrophotometry 

Instrument : Philips Scientific PU8820 
UV-Visible spectrophptometer 

Cell type : quartz 
Cell path length : 1 cm 
Wave1 ength : 225 nm 
Sl it width : 1 nm 
Absorbance span : 2A 
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6 .  Cal cul at i ons 

A graph of standard concentration of Pyronil 45 (mg/l) versus 
absorbance or peak height was plotted and the data linearly 
regressed. 

The concentration of Pyronil 45 in aqueous samples was calculated 
from the regression equation: 

or from standards introduced before and after samples (bracketting 
standards). 

Sample concentration was corrected for recovery from spikes at 
equivalent levels to the nominal Pyronil 45 concentration. 

7. Assessment of analytical results 

7.1 Validity 

The limit of detection, defined as the concentration of 
Pyronil 45 in injection solution required to produce a peak 
twice the height of baseline uncertainty was approximately 
0.1 mg/l. 

The limit of assay is normally set at five times the limit of 
detection and as such was 0.5 mg/l . 

7.2 Linearity 

The detector calibration was found to be linear over the range 
0 to 50 mg/l, using the conditions described above, with a 
regression coefficient better than 0.99 
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