Chapter 111

Results

3.1 Determination of spectrophotometric properties of pesticides

3.1.1 The maximum absorption ¢ icides and pesticide-fCD complexes

The UV spectra of fi

compared. The samples prep | dwer and analyzed over the

absorption spectrum in

a control. BCD shoul cture, but when 5 mM

solution was scanned. 359 and 384 nm were

observed (Figure 25, iX F ‘_ arbs e aximum absorption was
observed at 276 nm, with a pEakK atakbund 380 nm. Carbaryl 85WP showed

similar spectrum to carbaryl wi : =T )] eaks of interferences around 350-

400 nm (Figure 26, Ap and carbendazim SOWP

ﬁ l
exhibited maximum abs . i 1gure 27-28, Appendix 1).
When methidathion was gxammed the pe t 210 nm was observed (Figure 29,

Appendix 1). I\ﬂp%hfa Va]uﬂ ‘ndﬁ w &}N’}eﬂ;'%ved when pesticides

were mﬁb t /p]me presence of 5 fiM BCD. Howawver, the increaSe’in absorption at

BC) MBSV R IR R L]

3.1.2 Calibration curve of pesticides

The calibration curves of pesticides were plotted as shown in Appendix 2.
Slope and coefficient of determination (RZ) were calculated from linear regression

analysis.
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3.2 Solubility study : Selection of the best type of pesticide in forming soluble
complex with CDs
Solubility study was used to compare the ability of complex formation
between pesticides and CDs. The phase solubility diagrams were examined with three
derivatives of B-CDs in water at 30°C, shaking speed of 200 rpm for 24 hours for

carbaryl, carbaryl 85 WP, carbendazim, carbendazim 50 WP and methidathion. The

ﬂe data were analyzed by plotting
the molarity of pesticide fo &olarity of CD added.

tlowga

3.2.1 Phase sohy/ '

Phase solubilit

method was as described in Me

nce of CDs are shown in
Figures 5 and 6. In the arbaryl found in solution

was in the range of 0.2 ity of carbaryl in water at

30 %C.
The solubility of carbary i s i reasing concentrations of G,-fCD
. W =
and methyl-B-CD (Figure 5b and c). An average of 14 fol 1 rease in solubility was
M
4
observed at 100 mM coﬁen a Iﬁpattem of phase solubility

diagram obtained was an’ Ay, type which indicates that the complex formed was

soluble and did EJ( uﬂp:l mﬂn‘i ﬂﬂ:ﬁlﬂ ‘jCDs added.
) ﬁﬁ ETS TSy A

pattern, BED increased the total solubility of carbaryl to the maximum concentration,
which reached the solubility limit of the complex formed at about 2.34 mmol/l when
concentration of BCD used was at 30 mM or above. Thus, the solubility of carbaryl
was increased 6.2 folds over free carbaryl. Upon the initial addition of BCD, the

solubility of carbaryl rose linearly owing to complexation. At the plateau region, the
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system was saturated with respect to the complex and to the carbaryl itself. Further
addition of PCD resulted in the continuous formation of the complex which then
precipitated out from the saturated solution. At this point, the system still contained
excess solid carbaryl, therefore, total solubility of carbaryl in solution remained
constant.

The formation constant (K¢) o complex was calculated from the initial

linear portion of the phase sol * 1ag ding to the equation of Higuchi

and Connors, 1985 as men N - v f the initial straight line, the

aqueous solution. The a [i@_ ~and , ‘ 3CD was about the same for

solubility enhancement.

shown in Figures 7 a -i: In the absen Nﬂn of carbaryl 85 WP in

water was 0.54-0. 58Jnm01/l All complexes thWﬂl carbaryl 85 WP and

BCD derivativﬁﬂlij&}%W?wglagTﬂ 36 apparent stability

constant of the c%'mplexes at 30°C (”l;able 6) were calculated to be 120 92,130.79 and
223, ISQ W:-J a'r}adm'ilm %wfaéa m &t’l;]la:ﬂ respectively.
Methyl-BCD at 100 mM concentration increased solubility by 20 folds and was thus
the best type of BCDs for complexing with carbaryl 85 WP. When compared the
result with pure carbaryl in the same conditions, carbaryl 85 WP was more soluble

than pure carbaryl in each various CDs. For example, a 100 mM methyl-pCD solution
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increased the aqueous solubility of pure carbaryl about 12.9-fold, while 18.4-fold

increase was observed with carbaryl 85 WP.
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a) Phase solubility between Carbaryl and BCD
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Figure 5. Phase solubility diagrams between carbaryl and CDs in water at 30°C
a) carbaryl and BCD, b) carbaryl and G>-BCD and c) carbaryl and methyl-BCD

* Dotted line was estimated from linear regression performed by Excel program

47
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Phase solubility between Carbaryl and various derivatives of BCD

5 __________________________________________________________________________________
4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
z
=3 e
=
3
= 2 'Eremssmne
)
1

= \\,. x -
_” 7 7\&\
=6 VAN

CDs in water at 30°C @
: g,r _J

Figure 6. Comparisor between carbaryl and

Y]

_:l'!
ﬂ‘LJEJ’J‘VIEJVI?WEJ’]ﬂ?
ammnmumwmaa



[Carbaryl] (mM)

a) Phase solubility between Carbaryl 85WP and BCD

[Carbaryl] (mM)

o)

ﬁrbaryl] (mM)

0 10 20 30 40 50 60 70 80 0 100

e e R e e S S e g B e i e e = i e e m e

3.

[Methyl-BCD] (mM)

49

Figure 7. Phase solubility diagrams between carbaryl 85 WP and CDs in water at 30°C

a) carbaryl 85WP and BCD, b) carbaryl 85WP and G, BCD and c) carbaryl 85WP and

methyl-BCD

* Dotted line was estimated from linear regression performed by Excel program
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Phase solubility between Carbaryl 85 WP and various derivatives of BCD
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3.2.2 Phase solubility of carbendazim

In the absence of CD, solubility of carbendazim in aqueous solution at 30°C
was in the range of 0.12-0.14 mmol/l (Figure 9). Phase solubility diagrams of pure
carbendazim shown in Figures 9 and 10 can be classified as the type An when
complexed with BCD or G,-BCD and as type Ar when complexed with methyl-BCD.

Solubility increase was the highest wi thyl-BCD, being approximately 3 folds at

100 mM concentration. The fo tween carbendazim-BCD, G,-fCD

and methyl-BCD were 1 | .7ﬁectively (Table 6). Stability

constants were very lo bk .. o various CDs used. When

carbendazim 50 WP wasfused in‘plac im, the result was shown in

Figures 11 and 12. The 86 ) various CD solutions did
not significantly increasgV s used. This result suggests
that complexation between ca in the conditions used was a

failure.
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a) Phase solubility between Carbendazim and CD
-
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Figure 9. Phase solubility diagrams between carbendazim and CDs in water at 30°C
a) carbendazim and BCD, b) carbendazim and G,-BCD and c¢) carbendazim and methyl-BCD

* Dotted line was estimated from linear regression performed by Excel program



Phase solubility between Carbendazim and various derivatives of BCD
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Figure 10. Comparison of phase solubility ¢ oetween carbendazim and CDs
in water at 30°C :

AUt INeNIneng
AN TUNN NGNS Y



54

a) Phase solubility between Carbendazim 50 WP and BCD
L
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Figure 11. Phase solubility diagrams between carbendazim 50 WP and CDs in water at 30°C
a) carbendazim 50 WP and BCD, b) carbendazim 50 WP and G,-BCD and c¢) carbendazim
50 WP and methyl-BCD
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Phase solubility between Carbendazim 50 WP and various derivatives of BCD
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3.2.3 Phase solubility study of methidathion

Phase solubility diagrams of methidathion in the presence of cyclodextrins are
presented in Figures 13 and 14. In the absence of CDs, the concentration of
methidathion found in solution was 0.88 mmol/l. When complexing with BCD, an
insoluble microcrystalline complex was formed at high BCD concentrations. The

pattern in Figure 13a could be classified a e Bs. The diagram shows an initial rise

complex. Total solubility ofaic aidaihion remained eonstant when BCD was further

added. The apparent forn | Coftst at P ‘ suchia mplex could be determined
from the initial straight-li ' of 157.06 M was listed
in Table 5

In the case of methid ), the diagram was a linear
with a curvature increase in the ‘--" 1y ‘odextrins which indicated the Ap

type. The increase in solut ange of 60-100 mM than 0-

60 mM G,-BCD. If thé 1:1 comple: .a*’"a the stability constant
f . :
was found to be 161.47 V i

Methldaﬁ)%%}'{acﬂ %jx%(‘g‘ W%}(}ﬂ:@sxﬁed as type AL

(Figure 13c¢) w1th a stability constant’ (K¢) of 200:63 M. Solubility increase was

ot 261450 0l 08 e b ookl s
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a) Phase solubility between methidathion and BCD
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Figure 13. Phase solubility diagrams between methidathion and various CDs in water at 30°C
a) methidathion and BCD, b) methidathion and G>-BCD and c¢) methidathion and methyl-3CD

* Dotted line was estimated from linear regression performed by Excel program
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Phase solubility between methidathion and various derivatives of BCD
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3.3 Selection of the best types of pesticide and cyclodextrin in soluble complex
formation

The overall result from phase solubility studies suggested that carbaryl 85
WP was the most suitable pesticide among those tested in forming inclusion complex

with CDs. All types of BCD gave the same Ay patterns (Figure 7) when complexing

with carbaryl 85 WP, while methyl-BCD, gave the most favorable effect on aqueous

e in solubility was observed at

100 mM concentration of.mneth ” he@c value of 223.18 M was

obtained for carbaryl 85
aryl 85WP and methyl-BCD for
L

Further experi

ation of the complex.

i N

formation of the complg

AuLINgNIneng
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Table 5. The data on phase solubility diagram of various types of pesticide in the

presence of BCD, G2-fCD and methyl-3CD

Type of Type of
pesticide CD sl 'ky/ Kc (M solubility
- / diagram

BCD " + 0.3 +210.53 An

Carbaryl G-fCD | : 3.45 AL

Methyl-B - 87 Ay

BCD . " [ 0.58¢ 92 AL

Carbaryl G,-BCD : - - ‘ 0.79 AL

85 WP Methyl-p - ) 18 AL

BCD AUAZ 5.35 An

Carbendazim G-pCD  ~ 100235t~ 70 16.83 An

Methyl-CD 0. 4.2 17.74 AL

ped AT . -

Carbendazim Go-BC \ -

50 WP Methyl : -

ﬂ :

pcD | . 157.06 Bs

Methidathion GBCD ¢, 0124 wsl 161.47 Agp

Lividl oI L~

"ql =111 90
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3.4 Determination of the amount of active ingredient in commercial form of
carbaryl 85WP
This experiment was to determine carbaryl content in carbaryl 85WP, the
commercial form of carbaryl used. The HPLC chromatogram of standard carbaryl was
performed and the result was shown in Appendix 6. The retention time of the carbaryl

peak was around 5.83 minutes. The ca 1 standard curve was plotted between

standard carbaryl concentration and pea quation derived for the carbaryl

standard curve. It was arbal had 42% carbaryl content

(Appendix 7).

methods. The appearanﬁlo odﬁless, fine powder. While

methyl-BCD is white crystalline powder. In, co-precii)itation method, the solid

o e oL YLD mmm I
oY Wﬁaﬁﬁﬁ‘z‘ﬁdﬁ‘ﬂ‘ﬁ‘ﬁ Vi) .

host ratio ‘was precipitated as grey microcrystalline powder, then it was filtered and
dried at room temperature for 1 day. On the contrary, when prepared the solid
complex with the ratio of 1:1 and 1:2, there was no precipitate even after 1 day. This
result suggests that co-precipitation method was failed for preparation of complexes
with the 1:1 and 1:2 ratios. The soluble part of the 1:2 ratio was then subjected to

freeze-drying, this product was called “co-precipitation freeze-dried mixture™.
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For the freeze-drying and kneading, the products were obtained for all three
ratios of guest: host. In the case of freeze-drying, the products were white fluffy and
less dense. For kneaded mixtures, they were easy to prepare. During preparation of
kneaded mixtures, the kneaded products were smooth, grey homogeneous paste.
Finally the grey sticky viscous mass product was obtained and then the product was

dried and sieved. The kneaded mixture was finer and denser.
lyy/n between carbaryl 85 WP and
2 'ﬁ methyl-BCD ratio prepared

sis. Complexes formed at

In order to confirm solid:

methyl-BCD, only the produ

by different methods was {

hods were investigated by

) nine the best method and/or

condition for complex formation. Lo 5\
-

kneading mixture, co- preqp&tlon mlxture freeze- drled mixture are shown in

Figure 15. Thﬂhuﬂg m %‘lnm&’lﬂ ﬁ:actenstlc melting
endothe;qcm Q iﬂﬁﬁ % t 202° C%hich could be
referred toqdecomposmon of carbaryl or contaminants in t ﬂ :ln rci reparatlon

Methyl-B-CD had no defined peak for melting point, but formed broad endothermic

peak around 87.3 °C which could be referred to the loss of water or dehydration

process. When examined the thermograms of the complex, the pattern which gave
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different peak(s) from those of free carbaryl and methyl-B-CD was interesting since a
new peak indicated a product which should be the complex formed.

When the thermograms of the complexes prepared by different methods
were compared, the co-precipitation mixture and the physical mixture yielded
different pattern from the others. In the case of co-precipitation (Figure 15 d), a sharp

ed to endothermic point of carbaryl was

yc This technique thus retained a

then be due to decomposed

endothermic peak at 141.5°C which w. ’o
observed together with a large b

lot of free carbaryl. The s

carbaryl. Co—precipitati(M

(Figure 15¢), the patte rominent peaks at °C which should be of

e formation. FTIR will be

ams of the physical mixture

methyl-BCD and the s y%i .- eak at’ 168.8°C. It indicated that small

188-189°C was obso':rve| together at 86.5-91.6°C which should be

free methyl-BCD left. No‘fr e carbaryl was e in these preparations. The result of

psc s sfibod 82 mmwdmm the best method o
complexq eﬁ \a‘ tﬁ }Eﬂk of si ant I:ETht at 188-189 °C which
should bemeterr e inclusion complex formed, fr Qbﬂl was left.



64

exothermic l

/mW / mg // | \ m p

a) kneaded mixture

b) freeze-dried mixture
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freeze-dried mixture

d) co-precipitation

mixture
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f) methyl-BCD
N7
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TR
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e 15. DSC thermograms of carbaryl and carbaryl complex: a) kneaded mixture, b) freeze-dried mixture, c)

Figur
¢) physical mixture, f) methyl-BCD and 2)

co-precipitation freeze-dried mixture, d) co-precipitation mixture,

carbaryl 85 WP. All mixtures were of the 2:1 molar ratio of carbaryl 85 WP: MBCD.
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3.6.2 Fourier Transform Infrared Spectrometry (FTIR)
Inclusion compounds of carbaryl with methyl-B-CD were characterized
by FTIR to obtain the information on the vibrational variation of functional groups.
The IR spectra of free carbaryl 85 WP, free methyl-B-CD and the mixtures obtained

by different methods of preparation are shown in Figures 16 and 17.

showed strong broad peak of O

Methyl-BCD contained hydroxyl groups, the FTIR spectrum

mw /00 -3600 cm™ and OH bending at
\-..(

a__wn

1637 cm’’. Other charact@

85 WP showed the major

n'm,The IR spectrum of carbaryl

_..-".-*"-*,-*-" R
1744 cm™ in physical ﬂlxture and kn E‘éldu'fg nixture (Figure,17). The result suggested a

modification of el ¢ environment which means inclusion
I i
complexes could be for]ed in solid state when prepared u these methods. In the case

of co-prec1p1ta1ﬁ Tm"’??ll ‘m Waﬁ wTsﬂenjy the same as that of

free carbaryl (1 cm™). The lack of C=0 shift of carbaryl in the spectrum of the co-
e RO TR i s e
From spectra of the mixture prepared by different methods as shown in
Figure 17, the assignment of each peak in each spectrum was suggested and
summarized in Tables 8-12. Only the spectra of the co-precipitation mixture showed
no involvement of functional groups of cyclodextrin (Table 10) which confirmed no

complex formation was achieved by this method of preparation.
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Figure 16. The FTIR spectra of carbaryl and carbaryl complex: a) methyl-BCD, b) carbaryl 85 WP, ¢) physical-
mixture, d) co-precipitation mixture, e) co-precipitation freeze-dried mixture, f) freeze-dried mixture and g) kneaded

mixture in the range of 400-4000 cm™'. All mixture were of the 2:1 molar ratio of carbaryl 85 WP: MBCD.
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‘/_ a) methyl-B-CD
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b) carbaryl 85 WP

c) physical mixture
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Figure 17. The FTIR spectra of carbaryl and carbaryl complex: a) methyl-BCD, b) carbaryl 85 WP, ¢) physical-
mixture, d) co-precipitation mixture, ) co-precipitation freeze-dried mixture, f) freeze-dried mixture and g) kneaded

mixture in the range of 1100-2400 cm’'. All mixture were of the 2:1 molar ratio of carbaryl 85 WP: MBCD.



Table 6. FTIR data of methyl-3CD

Wave number (cm™) Assignment
3300-3600 Broad —OH stretching
2933 -CH stretching

1637

1457, 14000

1368

Table 7. FTIR data of cark

Wave numbe!

3696

29450814,1419

J 1‘"7 :; “E | Ij.‘fﬂ:%‘!lwﬂ v
( 1542, 150‘7§m u : ﬁﬂﬂqﬁ

1462,1419,1391,1346 CH,,CH3




Table 8. FTIR data of methyl-BCD-carbaryl inclusion compound prepared by

physical mixing method

Wave number (cm™) Assignment
3300-3600 Broad —OH stretching (CD)
2933 -CH stretching (CD)
1744 * M, G0

1744,1631° |/ /420 RCONHR

1

— 1
15392 ]

, OH-bending (CD)
R

Table 9. FTIR data of methyl-3CD-carbary

\ - apound prepared by

co-precipitation method fJ s

C_-_-_:O,C-nghenyl)

1629 ¢ RCONHR 'Y,

)
ﬂqﬁ?ﬂrﬂﬁ?ﬁlpel
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Table 10. FTIR data of methyl-BCD-carbaryl inclusion compound prepared by

co-precipitation freeze-dried method

Wave number (cm™) Assignment
3300-3600 Broad —OH stretching (CD)
2934,2839,2057 -CH stretching (CD)
1733 % C---0

1733,163 0NN ) RCONHR
1636 B ‘mlmg (CD)

), | [~
'%ﬁ NS

-0 Suetehing (CD)
TN

usion compound prepared by

Table 11. FTIR data of meth

freeze dried method

Wave | signment
- -

P
etching (CD)

-CH stretching (CD)

1460,1392 -CH, (CD)
1367,1334 -CH3 (CD)
1251,1227* -C-0-C

1196,1158 C-O stretching (CD)
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Table 12. FTIR data of methyl-BCD-carbaryl inclusion compound prepared by

kneading method
Wave number (cm™) ' Assignment
3300-3600 Broad —OH stretching (CD)
2933,2839,2056 -CH stretching (CD)

1744 * '1 Il

1744,1 6 th'-c

150;

Z a
.II » I'II

¢

AL INNINYINS
AN TN ING Y



72

3.7 Characterization of solid state inclusion complexes

3.7.1 Dissolution study of inclusion complex
3.7.1.1 Dissolution study of inclusion complex formed by freeze-drying
method
The solubility data and solubility profiles of freeze-dried mixtures are

dlssolutlon profile of freeze-dried

presented in Appendix 8 and Figure 1‘!

mixtures prepared by stirring a and 60°C for 3 hours before

. —
freeze-drying process, at th d

BCD were studied. Fo

S pf carbaryl 85WP: methyl-
“carbaryl 85WP: dextrin

mixtures and free carbaryl 8 e alsolc od. ethod was as described

1:1 ratio was mostly bett r than t Tt we (ﬁd that, the solubility of

Hiblod Lt W el
R R QAT I e

preparatlon temperature of 60°C followed by the 2:1 ratio (149.56 mg/l) prepared at

dissolution incre r:E:e. By comparing

carbaryl profiles did not icréase as the conténf of methyl-BCD increased. Carbaryl
)

40°C.
It was also observed that carbaryl-dextrin is not as good as carbaryl-
methyl-BCD in the dissolution properties especially at higher temperature of complex

formation. When rate of dissolution was concerned, the result from all conditions in
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Figure 18 demonstrated the faster rate of complex dissolution than free carbaryl
dissolution. For the complex, the concentration of carbaryl dissolved reached the
equilibrium level after shaking for 10 minutes while for free carbaryl, equilibrium was

reached at around 15 minutes.

3.7.1.2 Dissolution study of inclusion complex formed by kneading

method '(’/
The solubility pro ea &es are presented in Figure 18f.
‘
. ————

J

carbaryl-against time was observed in all

Slight increase in solubili
complexes of differen . n s\'h\ 85WP did not increase as
the weight fraction o j ) reased \.\A. dissolution profiles of the
kneading mixtures, the sol ' ‘s\ than that of pure carbaryl
85WP. Complete solubiliza saraples. ieved within 10 minute, while the

free carbaryl 85WP needed upto sading mixtures at molar ratio of

f i

2:1 exhibited the highest S(ilu-t-)-l‘!‘w it e the 1:1 and 1:2. Carbaryl 85WP-

dextrin (at 3:1 molar i A :a:-—-ws baryl: methyl-BCD but
— A

higher than that of free-ﬁ: ar i t@ freeze-dried products, the

dissolution of kneaded mixtuses gave nearly the same dissolution profile as the freeze-

s EEAYENI WD T
ARARSRIGN AR 1N Y

60°C > 50°C > 40°C > kneaded > 30°C > 20°C for 1:1, 1:2 carbaryl 85WP-

methyl-BCD and carbaryl 85 WP-dextrin

40°C > 50°C > 60°C > kneaded > 30°C > 20°C  for 2:1 carbaryl 85WP-methyl-

BCD
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——~ carbaryl : MBCD (2:1)

Figure 18. Dissolution study a-e) freeze-dried mixtures, prepared at 20, 30, 40, 50 and 60°C,

respectively, before freeze-drying; f) kneaded mixture.
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3.7.2 Thermal stability of inclusion complex
Carbaryl 85WP , the freeze-dried and kneaded complexes made with
methyl-BCD and or dextrin were incubated for 3 hrs at 80°C in hot air oven. Time-
course of remaining carbaryl in the solid state was plotted as shown in Figures 20 and
21. Thermodegradation rate was faster in the first 30 minutes for all samples. The

three formulations with methyl-BCD in the present study were prepared from the 1:1,

complexes which we. - fepiilh ¢hyd. And methyl-BCD was
e
better than dextrin in suﬁo ng

3.7.3 UVstﬂtﬂﬁ“%"'ﬂ‘W %Jw EJ q ﬂ ‘j

In this guldy, the result showid that incluslino.n of carbaryl 82}?\/ P into methyl-
b inioyd i} GV i b b4) Akt e pr 21 molar
ratio of kgeaded mixture. The rate of photodegradation of carbaryl in the presence of
methyl-pCD was slower than dextrin and free carbaryl 85WP. The photodegradation
rate of carbaryl was rapid in the initial phase, but at 30 minutes later, the rate was
significantly decreased. When the carbaryl-methyl-BCD was exposed to UV light,

more than 70% of carbaryl remained after 3 hrs incubation. The freeze-dried mixtures
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at the molar ratio of 1:1 exhibited the highest stabilizing effect of photodegradation,
followed by the 1:2 and 2:1 mixture ratios, respectively. However, the difference
between different ratios was not much. Interestingly, dextrin did not show power of

stabilizing carbaryl against photodegradation.
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Figure 20. Thermal stability at 80°C of carbaryl 8SWP, carbaryl 85WP-methyl-CD
complexes, and carbaryl 85 WP-dextrin complexes prepared by freeze-dried method.

a) carbaryl content versus time, b) % carbaryl remained versus time
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Figure 21. Thermal stability at 80°C of carbaryl 8SWP, carbaryl 85WP-methyl-CD
complexes, and carbaryl 85 WP-dextrin complexes prepared by kneaded method.

a) carbaryl content versus time, b) % carbaryl remained versus time
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Figure 22. Thermal stability at 40°C of carbaryl 85WP, carbaryl 85WP-methyl-BCD

complexes, and carbaryl 85 WP-dextrin complexes prepared by freeze-dried method.

a) carbaryl content versus time, b) % carbaryl remained versus time
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Figure 23. UV stability of carbaryl 85WP, carbaryl 85WP-methyl-3CD complexes,
and carbaryl 85 WP-dextrin complexes prepared by freeze-dried method.

a) carbaryl content versus time, b) % carbaryl remained versus time
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Figure 24. UV stability of carbaryl 85WP, carbaryl 85WP-methyl-BCD complexes, and
carbaryl 85 WP-dextrin complexes prepared by kneaded method. a) carbaryl content versus

time, b) % carbaryl remained versus time
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3.7.4 Acute toxicity test of free carbaryl 85WP and carbaryl 85WP-methyl-f3

CD complex on Brine shrimp (Artemia salina)
Percent mortality of Brine shrimp exposed to concentrations at 0.1, 1, 5
and 10 mg/1 of carbaryl 85WP and its complex of 2:1 molar ratio of carbaryl 85WP:
methyl-BCD for 6 hrs were estimated. Exposure to carbaryl and its complex at the

concentration of 0.1 mg/l was unable to kill the Brine shrimp within 6 hrs. But
i

mortality could be observed at . s. After 6 hrs of exposure to 1, 5

en@ were 11.7, 55.0 and 98.4,

respectively (Table 13). ( f carbaryl 85WP-methyl-BCD

and 10 mg/l of carbaryl

pectively (Table 14). Percent
. .0 for both groups (Table
13 and 14). The LCs, val vys g fe ¢ M were 4.48 and 5.05 mg/l
(Table 15). Carbaryl-me mplex: ws exerted a little less toxicity than the

\

free carbaryl. LC values obit program (Finney, 1971) and

summarized in Appendi
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Table 13. Percent mortality of Artemia salina at various concentrations of

84

carbaryl 85 WP
Concentration of Number of Percent mortality at 6 hours
carbaryl 85WP Brine S No. of death Death
(mg/l) (%)
Control 5.0
—ZeS
AN
10 / / ﬁ \ 98.4
4 .

Table 14. Percent mortality o various concentrations of

carbaryl 85 WP-methyl-f |

I‘.'.T
I

Concentration o Percentmortality at 6 hours
=P WENIATNR
methyl-BCD ¢ . %)

RANINTUURINYNAY
Control 60 2 3.3
1 64 h 7.8
5 57 29 0.9
10 63 60 V5.2




85

Table 15. Calculated LCsqvalues (mg/l) of free carbaryl 85 WP and carbaryl 85

WP-methyl-BCD using Probit analysis.

comple

Sample LCso (mg/l) 95 % confidence limits
(mg/1)
Carbaryl 85WP 4.48 3.88-5.16
Carbaryl 85 WP-methyl=pC 4.42-5.76
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