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CONCLUSIONS : - | : | | - o

Dedgradation - Hydrolysis C : S

1. This study is acceptable and fulfills EPA Data Requirements for Registering
Pesticides by providing information on the hydrolysis of propazine in
sterile aqueous solutions buffered to pH 5, 7, and 9 and incubated in the
dark at‘25°C for 30 days.: ‘

2. Propa21ne was hzdrolztlcallz stable, showing no significant degradation at
.concentrations of 5 ppm in sterile aqueous pH 5, 7 and 9 buffered solutions
after 30 days. The plot of propazine concentration with time showed no
evidencde of decline over the study. The slope was not significantly >0:

3. No additional\information on the hydroiysis of-propazine'is'required,at
_this time. ' ‘ : : o
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METHODOLOGY.=

- Ring-labeled [“C] propaz1ne [6-chloro-N, N’ -bis (1-methylethyl) - 1 3, 5—"
triazine-2,4-diamine; radiochemical purity 98.4%, specific activity 104. 4
'fuCi/mg]'Wasvadded_to aqueous buffered solutions of PH 5 (0.1 M‘'acetate), pH
7 (0.1 M phosphate), or pH 9 (0.01.M borate) at a concentration of 5 ppm
(Comment 1). The [*C]=-propazine |stock sclutions were prepared in toluene
‘and added to autoclaved buffered solutions (Comment 2) .  Acetonitrile was
added as a co-solvent at a concentration of 1%. Allquots of ‘the solutions

' were radioassayed to confirm that the ['C]-propazine was completely in
solution.  The sample flasks were incubated in the dark ‘at 25 # 0°C. .
Triplicate samples were removed for analysis after 0, 1, 3, 7, 14, 21, and

© 30 days of incubation. Aliquots jof the 0- and 30- day samples were tested
~ for sterlllty using tryptlcase soy and potato dextrose agar plates (Comment
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At each sampllng interval, allquots of the test solutions were analyzed for
total radiocactivity by LSC. Additional allquots were analyzed for spec1f1c'
compounds by HPLC using an ODS reverse phase column, eluted with various
ratios of 1% acetic ac1d/0 1% triethylamine in water and in acetonitrile.
'The column was equipped with UV (254 nm) and radioactivity detection. Day
30 samples were analyzed by two-dimensional TLC on silica gel plates ‘
.developed with chloroform:methanol: formlc acid:water (75:20:4:2) and ethyl
acetate (100%). Radiolabeled areas were detected by image. scanning.
Nonradiocactive reference standards were visualized under UV light. All
radicactive zones were scraped from the plates and quantified by LSC.- The
PR of the solutions were measured at each sample interval (Comment 4). '

DATA SUMMARY

Total recovered radloact1v1ty ranged from 97.8 - 107.5% (mean 100.7 + 2. Ss)
for.the pH 5 samples, 98.4 - 106.6% {mean 102.2 + 2.5%) for the pH 7
samples; and 96.9 - 106.4% (mean 1073 + 2.7%) for t the pPH 9 samples.
_Propazine showed no evidence of decline in the PH 5, 7, or 9 buffer
‘solutions (Tables V-VII). At the end.of the 30-day 1ncubat10n period,.
recovered propaz1ne 1evels comprised approximately 103% of the initial - .
radiocactivity in all buffer solutlons, with no degradates in excess of 1.5%

- of the applied. The plot of propazine concentration with time showed no
evidence of decllne over the study , The slope was not 51gn1f1cantly >0.

i

While volatlles were not trapped the material balances suggest that
volatile losses were not significant. Results of the study indicate that
hydrolysis is not a major avenue of env1ronmenta1 degradation: for propa21neA
(Comment 5). . :

REVIEWER COMMENTS

1. Flnal concentrations of propa21ne in the test solutlons, based on 0-day
“ - replicates, were 5.02 ppm for- pH 5, 4.95 ppm for pH 7, and 4.95 ppm for pH
9. : : : ,

2l The solublllty of propa21ne is 8.6 mg/1 1n water at 20°C.

3. No mlcroblal growth was observed in the Day 0 or Day 30 samples in e1ther
‘agar culture.

-4.\Mean pH values for the pH 5, 7, and 9 buffers were, respectively, 5.32,
7.08, and 8.98 at Day 0, and 5.32, 7.08, and 8.81 at Day 30.-  Except for
the pay 21 pH 7 (measured range 6.83-6.87) and 9 (measured range 8.30-8.59)

o samples, ‘the PH" values remained steady throughout the study : _

. 5..In a 1977 supplemental ‘study. (reference 001537 -08), propa21ne was stable 1n -

Focciad . l”"f)n'“sterlle '?Hﬂ?—— a‘s—'-isi;,i-“—, "sr, S = e

' ' * ‘half~life of 38 days in a non- sterile pH 5 ‘buffer solution. The results of -’

" the present study suggest that the degradation at pH’ 5 may - have been at LT

gleast partly 1nf1uenced by the non-sterile condltlons ' ,
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e Table V. - Quantitative Characterization of Propazine in Hydrolysis Samples atpH 5 as Determi'ned’by HPLC. a

o ’ \ Percent olf Applied Radiocarbon As: T

-~ Unknown Degfadates

* Sample ~ Propazine = Prope{zi’ne-Z-hydfoxy. : A B . | C

Description _(43.544.5 min)(@) __(27.0min)@)  _(39.0-40.0 min)@) ' (46.0-47.0kmin)@ (49.0-500 min)(&)

Day0 017 ND®)  ND. 1.4

[

09
Dayl . 8%  ND  ND b.%g;i' 03
Day3 9y . ND 04 09 - 02

Day7 - 914 ND o7 o1 0

CDay4 - %93 . ND w0 01 0.1

Day2l o985 02 - - 12 : o © ND

‘Day30 - 10%.0 | 03 15 0 ND

() Approximate HPLC retention time range. Analytical reference standards co-injected with every sample resulting in accurate degradate identification by -
*retention time. o T . T : : R : '
" (b) None detected greater than 2 x background: S ST ’ R
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Table VI. -Quantita.tiVef%hwactedzation of Propazing in Hy'drrolysis: Samples at pH 7 as Determined by HPLC. =~~~ e
. Percent of Applied Radiocarbon As:
Unknown Degfadatés
, 'Sémpie' e Propazip_e, Propazine-Z-hydroxyy ’ A | B r 7‘ - C 7 S o !
: Descnptlon (43.5-4.'4.5. mi'n.)(a) _ (27.0 min.)(a) (39 0-40.0 min.)(2) (46.0-47.0 min.)(a) (49.0-50.0 min.)(a) L
Day0 Wﬁ@)\\m}\\as\ ) | [
* Day1 S 1018, | ND 09 0.8 02 o
Day3 ,,98.‘3?;- - ND 08 09 | 03
Day7 - 80 ND o 08 06" 02
L Co - - ’ o -
Day 14 - 1015 ~ ND - 1.0 : 09* - 03
Dpay21 - 999 ‘ND 209 02
Day 30 : o 1027 : ND ‘ 1.2 - 1.0 003

(a) Approxxmate HPLC retentlon tlme range. Analytlcal reference standards co-injected with every sample resultmg in accurate degradate identification’ by
retention time. - :

' (b) None detected greater than 2 x background
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:}; , © Percent of Applied Radiocarbon As: Ig
Unknown Degradates - !
Sampl_é , Propazine = PropaiinerZ-hydroxy; A S B- c
Description - _(43.5-44.5 min.)(a) @70min)a) _ _(39.0-40.0 min)@) _(46.0-47.0 min)(a) _(49.0-50.0 min.)(a).
Day0 %4 ND®) - 10 0 RV
b‘;y\l, ,_ 1013 ND 1.1 10 0.3
Day3 996 ND 10 09 0.3.
Day7 R ND L1 09 © o2
Day 14 1015 ND 10. 10 02
- Day 21 99.5 ND 10 1.0 03
 Daydo 1:()'3.0, " ND 10 08 03

(a) Approximate HPLC retention time range. Analytical reference standards co-injected with every sample resulting in accurate degradate identification by

retention time.

" (b) None detected greater than

o "‘i

2 x%bapkgrqund.

)
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RESULTS AND DISCUSSION

o

The radiochemical purity of [14C
_two injections) by HPLC ana1y31s prior

"]propazihe was detérmined 1o be 98.40% (mean of -
to initiation of the incubation period. - '

Rad10chem1ca1 purity was also determined by HPLC following the last sampling intervaly

(98.47%), thus demonstrating its stabili

ty at the test site. Radlochromatograms and peak

integration summaries are presented in Figures 7 - 9. Non-radiolabeled reference
standards Figures 2 - 6 were aﬂalyzed qualitatively by HPLC prior to initiation and |

followmg the last samplmg mterval toe

stabhsh therr stablhty at the test site for the durat10n

- Schedule of Sampling Events and Temperature Measurements

Sampling was performed following 0, 1,3, 7, 14, 21 and 30 days of incubation.

A schedule of sarnpling events is presented in Table II. Incubator temperatures during the

30- day period were 25.0 + 0.0° C (mean + standard deviation). Daﬂy measurements are
presented in Table IL P R :

lutiorrs

The pH of each pH 57 and 9 hydroly51s test soluuon ‘was measured at each

samplmg interval. Measured values are presented in Table I1L. The pH values were stable

o ~overthe study period. The mean pH values (average of rephcate soluuons) at initiation -

(Day 0) in the pH 5, 7 and 9 soluﬁons were 5.32, 7.08 and 8.98, respectlvely The meanﬁ |
pH values follow1gg 30 days of mcubatmn were S. 32 7 08 and 8.81, respectwely, for. .

these solutmns
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| Sterility of the pH 5,7 and 9 test solutions was determined at Day 0 and Day 30 of
the study. No microbial growth was observed followmg culturing of Day 0 and Day 30

- ahquots of these soluuons on the potato dextrose agar and trypticase S0y agar It was

i concluded that the hydrolysrs solutions
phase

s

were sterile throughout the 30-day mcubatron

. PTRL Project No. 850 -
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* The total radrocarbon asa percent of the applied dose for pH 5,7 and 9 was |
" 100.7 £ 2. 5, 102. 2+2. 5 and 102.3 +2.7%, respect1vely (mean *+ standard devratron for ,
Call sample 1ntervals, Table IV) The overall recovery was 101.7£0.5% (mean + standard
.error) ‘These data establish that [14C]pr0pazrne did not. degrade srgmﬁcantly to volatrle
‘ 'nproducts or 14C02 under the test condrtrons employed in thrs study

The quantitative charactenzatron of radrocarbon present in pH 5,7 and 9 hydrolysrs

solutions at each sample interval is presented in Tables V, VIand VI, respectrvely
'Representatrve HPLC radiochromatograms for pH 5, 7 and 9 Day 30 samples are presented

in Figures 10 - 12, respectively. After 30 days of mcubatmn 103.0, 102.7 and 103. 0% of

the applied radrocarbon remained as parent compound in the pH 5, 7 and 9 solutions,

| ,respectrvely Three unidentified degradates individually accounted for no more than 1. 5%
" of the apphed radlocarbon in any one sample Addmonal representative HPLC
radrochromatograms for pH 5,7 and 9, Day O and 14 samples are presented in -

Appendrx 3.

TLC analysrs was used to confirm HPLC characterlzatrons in pH 5,7 and 9 :
Day 30 samples. Representatrve thin layer radrochromatograms (Day 30, pH 5,7 and 9) .
are presented in Figures 13 - 15. Integratron summaries are presented in Tables VIII, IX

- and X. A comparison of radrocarbon characterization in Day 30 samples. by HPLC and

TLC is presented in Table XL These data demonstrate that similar chemical identities and
vconcentratlons in the samples were obtamed by these two analytrcal methodolo gres

H drol Sis \Rate of Pro; azine_

B Hydrolysrs half- lrves determmed from the 30 day incubation of propazme in pH 5,
7 and 9 buffer soluuons were 31gn1ﬁcantly greater than 30 days. Rate constant and half- hfe

o calculatrons are presented in Table XII. Degradatron proﬁles of [14C]propazrne atpH 5,7

’ and 9i 1n aqueous ‘buffered solutrons are presented in Frgure 16.
Sample -Sto‘rage Stability |

, Analyses were performed on all samples 1mmedrately after sample collectron
therefore no sample storage stabrlrty data are requrred to support the results presented

PTRL Pl‘OjeCt No. 850
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Aqueous buffered sterile solut1ons {of [14C]propazme at pH 5, 7 and 9 were
incubated in darkness for a period of 30 days at approx1mately 25°C. The nommal
. concentration of [!4C]propazine was 5.0 p

m.. Propazine exhibited no significant -
. degradation as a result of hydrolysis in acidic, neutral or basic buffered media. The-
hydrolysis half-life of propazine was significantly greater than 30 days. After 30 days of
-incubation, 103 .0, 102.7 and 103.0% of the applied radmcarbon temained as parent
compound in the pH&S 7 and 9 samples respectively:. Three u ms,dentl.ﬁed degradates
: md1v1dually accounted for uo more than 1,5% of the apphed radlocarbon inany one -
sample. Results of this study would not predlct hydrolysw tobea 31gmﬁcant ‘
environmental degradation mechanism of propazine.

. PTRL Pro_)ect No. 850 -
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