CHAPTER I

MATERIALS AND METHODS

2.1 Equipments

Analytical balance: yrious LO 62008, Scientific Promotion Co., Ltd.,

iy
! (@Toledo, Switzerland

s,

Autopipette: - Rifeitnan, C '.__-_ A
Column Bt \\\\\\
/8= \\

pm size 250 mmx4.6 mm i.d.,

Differential scanning &N ZSCH:C dtebay GMbH, DSC 204 phoenix®,
calorimetry (DSC) Jerman:

Freeze-dryer systems, U.S.A.
FTIR LY kin Elmr US.A.

Hot air oven - Fisher 517G, Scientific worldwide oven, U.S.A.

me FUE RGBT ULADS
& BN ie e (NE

Membrane filter - Cellulose nitrate, pore size 0.45um, Whatman, UK
pH meter: - PHM 83 Autocal pH meter, Radio meter, Denmark

Spectrophotometer: - Beckman, DU650 spectrophotometer, U.S.A.
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UV detector: - SpectroMonitor 3200, Thermo Seperation Products, U.S.A.
Vortex: - Genie Model K-550-GE, Scientific Industries, U.S.A.

Water bath ,shaking - Gyrotory water bath shaker Model G76D, New Brunswick

Scientific Co., INC, U.S.A.

2.2 Chemicals ﬁ "/{/4 _

Acetonitrile | Scharlaw Chemie S.A., Spain

-

Carbaryl: \ ervice, U.S.A.
? \\b 5WP), locally purchased from
Carbendazim: 7 - :;-; g from Chem Service, U.S.A.
arbendazim 50WP), locally purchased
‘ ......-.,.....::.m....m:;'..—_:,.s;‘ ailand
Cyclodextrin: B - B-cyclodextrin, MW = 1135@! ihon Shokuhin Kako

e BTSN AN L. 000 o

98% irf' solid matter d by the faction of pullulanase
QI 71 3 0 o e a1k s e
H atom in C¢-OH of a glucose unit in BCD molecules),

Bioresearch Corporation of Yokohama, Japan
- Methyl-B-cyclodextrin (randomly methylated, degree of
substitution is 1.8), Bioresearch Corporation of Yokohama,

Japan
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Dextrin - SANDEX 250, Bioresearch Corporation of Yokohama,
Japan
Methidathion: - Analytical grade from Chem Service, U.S.A.

Other common chemicals were at least of reagent grade and obtained from Merck,

P

2.3.1 Determination of s ¢ rties of p esticides

\\k

oS € , d pesticide-CD systems

Fluka or Sigma.

2.3 Methods

2.3.1.1 The maxi

mdﬂi
were compared. Samples fve repared
)
icide (10 mg) in 10 ml “‘.';;jw, BCD solution. Th
pesticide (10 mg) in 10 ml dg ;Eﬁiiig aM 0! solution. These mixtures

The UV absorptio @ for fre ’I \ 3 \d their complexes with BCD
.\L lving excess amount of each

were shaken at 30 C and equilibr and then the samples were filtered

601 200-400 nm.

2.3.1.2 Callbrattor.(. curve of pesttczdes |

o RV ot o s

water at a concentratlon of 0.1 mM¢ The stock selution was precisely pipetted into
series %ﬂl&ﬁﬂimu%’nl’lﬂﬂlasa (Eﬁll to 0.1 mM.

The absorbance of each concentration was determined at Amax obtained from 1.1

through 0.45 pm me {g

(284 nm for carbendazim: 276 nm and 210 nm for carbaryl and methidathion,

respectively). Standard calibration curve for each pesticide was then plotted.
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2.3.2 Solubility studies : Selection of the best types of pesticide and cyclodextrin in
soluble complex formation

Solubility measurements were carried out according to the method of

Higuchi and Connors (1965). Excess amounts of carbaryl, carbaryl 85 WP,

carbendazim, carbendazim 50 WP, and methidathion (10 mg) were added in 10 ml of

deionized water containing various concentrations of B-CD, methyl-B-CD or
%eﬂlyl-s-w and G»-B-CD were
@0,20,30 and 50 mM, due to

aken at 30 'C for 24 hours.

filter and diluted with

ibration of pesticides. An

The concentratlons in molarity of soluble carbaryl carbaryl 85 WP,

ot 4 A 4] s o s

curve of each co%!lpound Phase solubility dlagrarhwas constructeﬂ,b y plotting the
psiciahlil ch ik i st sl cach
Apparent formatlon constant (Kc) was calculated from the slope of the phase
solubility diagram by the following equation:

Kc = [pesticide-CD] = slope
[pesticide] [CD] So (1-slope)

where S is the pesticide solubility (intercept).
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2.3.3 Determination of the amount of active ingredient of Carbaryl in commercial
formular

Commercial grade carbaryl and carbendazim were used in this work in

addition to the analytical grade. The check for purity and the amount of active

ingredient should be carried out. Only the carbaryl 85WP was analyzed since

2.3.3.1 Determi::?
The carbaryl c ] : SWP ",. as ined by reverse-phase

HPLC method using ‘silane chemically bonded
to < 10 um porous microsili ) 4.6 mu .d.). HPLC analysis was

performed with HP series 10 puy 1 UV d ector which was set at 276 nm.

\ " ock standard solution was

prepared by adding acetoptnle (10 ml) to 0 0028 g of carbaryl. Working range

standard solutloﬂ uﬂ @mm@ wgll’;t]nﬂh%tock solution with
acetom n ngﬁ in ect'“ into C- 18 coldhin and run with
above co‘dﬁi descrlbe ‘i l stai ard c@'ﬂvas plotted
between standard carbaryl concentration and peak area.
2.3.3.1.2 Determination of percent carbaryl in carbaryl SWP
Carbaryl 85WP (0.0023 g) was dissolved in 10 ml acetonitrile. Ten pl

was injected into C-18 column and run with above condition described in 2.3.3.1.

Carbaryl content was determined from the standard curve prepared in 2.3.3.1.1.
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2.3.4 Preparation of carbaryl-methyl-CD solid complexes

From solubility studies, carbaryl 85WP and methyl-BCD were chosen as the
best pair in complex formation. Solid complexes were then prepared by various
methods using the 1:1, 1:2 and 2:1 molar ratios of carbaryl 85 WP to methyl-BCD. All

samples were kept desiccated after preparation.

” /— D by physical mixing

For the preparati yswal arbaryl 85 WP and methyl-f
—

2.3.4.1 Preparation of c

CD powders were dried ight. On - est: host was prepared by
this technique. Carbaryl , “ ingredient) and methyl-fCD

0.5665 g were mixed to minutes a erature. The mixture was

The solid complex of -. thyl-BCD was prepared by magnetic
L NV

stirring the aqueous.satution of methyl-fCD 1 o which ¢z i _’,; 1 85 WP was added, at

30°C for 3 hours. Carlﬁ'y 8 v emaccurately weighed in the

ratios as shown in Table 4. The complex, which was precipitated out of solution, was

filtered and dﬂuﬂﬂ nmi Ve Jin e e of 2:1 ratio, the
freeze-ﬁr ﬁzﬁ‘“ﬁﬁrﬁng ;;T aa! was called

co- preclp 10n eeze dned

2.3.4.3 Preparation of carbaryl-methyl-BCD by freeze-drying
Methyl-BCD was dissolved in distilled water, then carbaryl 85WP was added

and magnetic stirred at 30°C for 3 hours. Carbaryl 85 WP and methyl-BCD were
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accurately weighed in the ratios as shown in Table 4. The solution was frozen at

- 80 °C and freeze-dried in a Flexidry uP lyophilized apparatus.

2.3.4.4 Preparation of carbaryl-methyl-pCD by kneading
Carbaryl 85 WP and methyl-BCD were accurately weighed in the ratios as

shown in Table 4. The kneaded mixture was prepared by mixing these ratios together.

Water (15% of total weight) was gradt \ .,; added and kneaded was performed on the
s to oblaifhBmogeneous paste. The paste was

: _
dried at room temperature«@approxrmate 30°C) oV ht. Then, the kneaded mixture

was grounded and finely screéne . ouct \\:‘.\\ o,

concave glass for another

I
|
¥ |

AU INENTNYINS
RINNINUNINEAY
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Table 4. The ratio of carbaryl 85 WP: methyl-BCD used in the solid complex

preparations.
Method for ratio* Carbaryl 85 | Methyl-BCD | Water
preparation | (guest : host) WP (g) (®) (ml)
i3 | .‘ 0.201 0.5665 200
Co-precipitation 2 _Q\ ,f' 1.1330 200
| 9 040  05665 200

. ” //‘;a‘\‘.\\‘\\\\‘?h 0.5665 750

Freeze-drying ///jgﬁ\{\\\\x 1.1330 100

| / EE{’J\\\\ 05665 T

Kneading 1y AAC 1.1330 02

I ;' %“‘ 0.5665 e
; w |

- T

2] e 040 0.5665 01

AN

bt

05665 -

—
L)
i

Physical mixture |

[

Wi

* Approximate mole rgio, molecular weight of methyl-@D used in calculation was

oo A VAT AR 3
RIANIUNRINYIAL
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Investigation of the carbaryl 85 WP -methyl-BCD solid complexes

2.3.5.1 Differential scanning calorimetry (DSC)
Solid complexes prepared from carbaryl: methyl-BCD in the molar ratios of
2:1 by different methods were subjected to investigation by DSC. Samples ranging
from 3-7 mg were placed in pierced aluminum pans and scanned at a rate of
10 °C/min. DSC measurements we ” der dry nitrogen (10 ml/min) on a
NETZS CH GERATEBAU rmal @paratus at The Technological
g ;

Research Equipment Centei

S} ) M1

There arefthany factors that could affect the encapsulatlon of guest into CD’s

o QPG ARG AT T TR o o

suitable temperature for preparing the inclusion complex formation, carbaryl 85WP
and methyl-BCD were mixed at various temperatures before freeze-drying and the
procedure was the same as in protocol 2.3.4.3.

In this experiment, different temperatures (20,30,40,50 and 60°C) were used

for complex formation. The result was analyzed by dissolution method which
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measures the amount of carbaryl dissolved from the complex into solution which
reflects dispersion property of the complex. Another important condition is the ratio
of guest: host. So in the preparation of the solid complexes by various methods (see
section 2.3.4), three main ratios, 1:1, 1:2 and 2:1 were prepared. These samples

prepared by kneading and freeze-drying were further characterized in section 2.3.7.

To measure the M ) .."’- s amount of samples (200

0 ml flask. The sample was shaken at

minutes) for analysis of ynized water to appropriate

concentration, filtration ere performed. From this

experiment, the most sultable omplex preparation and condition

were selected. The critéria of chose S >

; <

d for next study.

-arbaryl solubilized and

low quantity of meth BCT

zmﬂu%%mwmm

To measure the thermal stability in the som state, each s&}l complex was
placed i% mﬂﬁﬂ mgmpurm&gnum % anms were taken
out for analysis of remaining carbaryl spectrophotometrically at 276 nm. The curves
of carbaryl concentration versus time of heat exposure at 80°C (0,5,10,15,30,60,120

and 180 minutes) were plotted.
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2.3.7.3 UV stability test

To measure the UV stability in the solid state, each solid complex was
exposed in laminar, the UV lamp of 30 W at a distant of 22.5 inches. The residual
carbaryl in the solid complex at appropriate time (0,5,10,15,30,60,120 and 180

minutes) intervals were analyzed at 276 nm.

Brine shrimp eggs (Ar# 5&'6-‘118_ : atched in artificial seawater

prepared from NaCl ?ﬁ g/l. Awﬂﬁ% 1C on at room temperature (approximate

-

one side of the box wifm«l light source. Carbaryl 85WP am Carbaryl 85WP-methyl-3

CD at 2:1 molaﬂafﬂ\ﬁ %tﬂw Wﬁﬁrﬂ’f by 5mg of sample

were dissolved i!250 ml artificial seawater Serlal solutions were made in artificial
o QR RPIFLE RN AR P o
wells w1th only artificial sea water were included in each experiment. A suspension of
nauplii containing 8-12 organisms (100 pl) were transferred to each well (thereby 60
nauplii for each concentration of each test sample) and the covered plate was
incubated for 6 hours. The number of dead (non-motile) nauplii in each well were

counted. L.Cso values were then calculated using Probit analysis (Finney, 1971).
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