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\ . Rodenticides /
| Antimicrgbials/ ( rodents) erbicides
Dorises ™ ? (plants)
Nematicides Fungicides
( nematodes ) Pesticides ( r?lj):%si )and

Molluscicides

( snails &
slugs)

| Insecticides
. (insects)

| Miticides
\ /( | ( mites) > o

l\l_ //,-"I




é )
Organochlorines: DDT, Chlordanes, Toxaphene, Aldrin, Dieldrin, and Endrin,

\_ .

r . . . . . w
Organophosphate : Malathion, Parathion, Methyl parathion, Diazinon, and
Dichlorvos, Carbaphenothion

\_ .

é )
Inorganic : Copper, Sulfur, and Arsenicals (Calcium and lead arsenat)

\_ .

( )
Phenoxy herbicides: 2 ,4, 5-trichloro-phenoxy-acetic acid (2,4-5-T) and 2,4-
Dichlorophenoxy-acetic acid (2,4-D)

\_ J

( )
Synthetic pyrethroids : Permethrin

\_ .

é )
The quaternary nitrogen herbicide: Paraquat

\_ .

é )
Dithiocarbamate fungicides : Mancozeb, Maneb, Zineb, and ziram

\_ .

é )
Carbamate insecticides : Carbaryl, Propoxur, and Aldicarb

\_ .

[ . . . . )
Triazine herbicide: Atrazine; it remains one of the two most widely used

kagricultural pesticides )
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Dz The toxicological evaluation of pesticideshould be basedintake of the material by patients

DzIn general,the intake should accountfor no more than 1% of total intake from all sources,
including food and drinking water

Dz Certain plant materials may contain high levels of pesticide, but the levelsremaining after
extraction are usually much lower, becauseof the low solubility in water or ethanol.

DzIt is important to determine the actual quantity of residuesconsumedin the final dosage
form

Dz Where the nature of the pesticideis unknown

Dz Determine the content of total chlorine and to basethe calculation on the Acceptable
Residue Level (ARL) of the most toxic chlorine-containing pesticide (e.g. aldrin or

dieldrin)




ARL (Acceptable Residue Level)

ADI = Maximum acceptabledaily intake (mg/kg

of body weight)
ARL = ADIx E_X 60 E = Determinesthe transition rate of the pesticide
MDIx100 from the plant material into the dosageform

/

mg of pesticide per kg of
plant material

MDI = Mean daily intake

60 = meanadult body weight

100=No more than 1% of the total pesticideresidue
consumed should be derived from medicinal
plant material




substance

Limit (mg/kg)

Alachlor 0.02
Aldrin and Dieldrin (sum of) 0.05
Azinphos-methyl 1.0
Bromopropylate 3.0
Chlordane 0.05
Chlorfenvinphos 0.5
Chlorpyrifos 0.2
Chlorpyrifos-methyl 0.1
Cypermethrin 1.0
DDT 1.0
Deltametrin 0.5
Diazinon 0.5
Dichlorvos 1.0
Dithiocarbamates 2.0
Endosulfan 3.0
Endrin 0.05
Ethion 2.0
Fenitrothion 0.5
Fenvalerate 15
Fonofos 0.05
Heptachlor 0.05
Hexachlorobenzene 0.1
Hexachlorocyclohexane isomers 0.3
Lindane 0.6
Malathion 1.0
Parathion 0.5
Permethrin 1.0
Pyrethrins (sum of) 3.0




¢¥%v?!¥z AyAly

Eéwlu¢j C¢v3z Cawi  Yeg© é:liv ¢34

Cawi %v°éu Az a%nU (@Eky wiC zy

ECwu¢ | Cvd¥z +¢d %vOoeéeu ¢

yd — ~

OAG6, U | @%U UCtwod¢os®dA Wi Ed

~

Ecwu¢j ¢v3z Cawi
WAYj ¢v 1 € 5B3aal ingwi 66U v

n2+1wee  AA ¢ vi %o

i) ¢&j y&%, £ O6warsd3v ¢6Y Az
5 LAl pEv
Yozl ¥l oY ByWUEv Yy Yy | vAa Az




WA %O0EDPi vy
E-pA wisABI- ve&E] EAT |, z € VS
WL COGE ¢v ALECE Euwi vadXonAEaNey

WAEi ¢&aj @°
Gvyv¥uLad %eE:wLéu wLz, §6 éAw@
yyAE As EE ACy Owem & §

(USP)OwawCi %! wAET oaj ac°y
©v ¥, 0o
#tleanul ¢ ¢ wA o | IR
Cai ACS wy § " ‘? 4

2@ , a8 ¥ wi
Valid Y A
} Ymwodification Az ¢ wCy Cawid § Yy




©Ov ¥%, o Av
w AV JBLE B YAV, 1@ e Az w A

P yABGCES BIA® 6, 8P EAVEAE A%
P CoyRhiziCE Wk e.C &uit AdA £ £ B8y/inld AFi€o,® U
P Cii A-Balwiswweadr yina d 8 W z
P GhA/O£3E A vimvAS aBEN
P CGRAE §wiizaAA iAa it ABSRAREPA™ yAMU C
P Cahwid v 347 GCaommE
BA O A 8 Qupamtiomi- AwdrA §° CRE di EBWSEAED & &A



5

N

¢¢wA 1 dw- -
wa° Cty#nfunC~ y auag
Size exclusion chromatograplggby %2 ‘

¢cv @BOem A& MM L Viw Lyb z(& %A Wz & & oA
Uy %1

mi/min ¢ Ao aéeswz o it

055 A Cc N\t

Az A6z ¢Avepmgnt Eyavs i GIAD +e ¢ N P
103ml tyos g-a3 Wt Czj Az Coayoq sl M

Ayy3uoi ¢t 60 COATBAU (¢
0! 3%Li 1 ,LEU y UE%HoluwLood?
Yoo EFa WAET o dj



Bowi  (

B OBWAET cdj Eyws CVWADPAGCEDVYV %@+ &BBE
8.8109ml ¢ wWAY AC/Ei v %al %

8.510.3m ¢ WAY AC/EI v %ad %! Gwa

va o Ct V %E %UC~ W4
Vv Rl visaddAwved @ I8G P wbzv Az (Acw
Bl wu |
0OACEI v ¢v 8Y%wANC AEAW H& C
Ut ABAE Bl (ac
A o A ¢ A E ai&EE
.

Ut A& Avz
H o0RK06A

Ao FEE 00 /



a Yaoe E& AWAER tB#G O W

o= A B0 YneACmE6 A 00 L WE Ry BAY
AE G

Ut AAAES Y

WAEAjIVEYad wa ! e b §awe ABALY 6 & v
Ut Azé A

G§ACEBD & ke 941
GCE y %

wadkali flame-ionization’2A o T

flame-photometricdeterctor




Yo 00R%C € A @ HI wwoB2 mmy¥:230m? wAldimethylpolysiloxan®il B A o A

0 A WEG\ERA y B9 O& i
- BAACTwWhE
- 2B0A o Twil Lt

5 AN WY
3¥BAE, et
° ACA OAK elcRed Yot Y Mk YA
oywieaheyét
Y ACA 3AK 8P /ALEVZ
Pywiéeqé:

¥ YCW0 1 VoV & aftwaraddv Al




Substance Relative retention time

Dichlovos 0.20
Fonofos 0.50
Diazinon 0.52
Parathioamethyl 0.59
Chlorpyrifosmethyl 0.60
Pirimiphosmethy! 0.66
Malathion 0.67
Parathion 0.69
Chlorpyrifos 0.70
Methidathion 0.78
Ethion 0.96
Carbophenothion 1.00
Azinphosmethyl 1.17

phosalone 1.18
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Substance

Relative retention time

Alphahexachlorocyclohexane
Hexachlorobenzene
Betahexachlorocyclohexane
Lindane
Delta-hexachlorocyclohexane
E-hexachlorocyclohexane
Heptachlor

Aldrin

cis-heptachlor epoxide
0,pdDDE

Alpha-endosulfan

Dieldrin

p ., -PEE

o, -piED

Endrin

Betaendosulfan

0,p3DDT

Carbophenothion

p,pdDDT
cis-permethrin
trans-permethrin
Cypermetrin
Fenvalerate

deltamethrin

0.44
0.45
0.49
0.49
0.54
0.56
0.61
0.68
0.76
0.81
0.82
0.87
0.87
0.89
0.91
0.92
0.95
1.00

1.02
1.29
131
1.40
1.47,1.49
1.54




jrga”ﬂChlf)i‘-lhfﬁ Pestic
EPA Method 8081A)

DB-5ms
30m x 0.25 mm I.D., 0.25 pm
JEW PIN: 122-5532
Carrier: Helium at 35 cmysec,
measured at 50°C
Oven: 50°C for 1 min
50-100°C at 25/min
100-300°C at S/min
300°C for 5 min
Splitless, 250°C
30 sec purge activation time
1 pL of 35 pg/mL composite
B8081A standards,
Accustandard Inc.
MSD, full scan at m/z 50-500
300°C transfer line

Column:

Detector:

Method 8081A Standards are
found on page 144-145

. 1.2-Dibromo-3-chloropropane
. 4-Chloro-3-nitrobenzotrifluoride (55)
. Hexachloropentadiene

. 1-Bromo-2-nitrobenzene (IS}
. Terrazole

. Chloroneb

. Trifluralin

. 2-Bromobiphenyl (55)

. Tetrachlorc-m-xylene (55)

. o, a-Dibroma-m-xylene

. Propachlor

. Di-allate A

. Di-allate B

. Hexachlorobenzene

. a-BHC

. Pentachloronitrobenzene (IS)
. +BHC

. p-BHC

. Heptachlor

. Alachlor

. &-BHC

. Chlorothalonil

. Aldrin

. Dacthal

. lsodrin

. Kelthane

. Heptachlor epoxide
. y-Chlordane

. trans-Monachlor

. «-Chlordane

. Endosulfan | 35,37
. Captan

. p. p’-DDE

. Dieldrin

. Chlorobenzilate
. Perthane

. Chloropropylate

38.
39.
40.
41.
42.
43,
44,
45,
46,
47.
48.
49.
50.

Endrin

p. p'-DDD
Endosulfan Il
p.p'-DDT

Endrin aldehyde
Endosulfan sulfate
Dibutylchlorendate (S5)
Captafol
Methoxychlor
Endrin ketone
Mirex™
cis-Permethrin
trans-Permethrin

* Breakdown Products

S5 -

Surrogate Standard

IS - Internal Standard







A The metals
U Nature

U Freely in soil, water

U Components of certain pesticides

A Quantitative Tests and Limits Tests
A The chosen method
U Therequirements at a regional and national level

U The nature of the sample and the contaminants or

residue
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(D¢

(D¢

(D¢

Types of Digestion

High temperature oxidation: Dry

ash

Nitric-perchloric acid wet

digestion in an open vessel

Microwave digestion of plant

tissue in an open vessel

Microwave digestion of plant

tissue In a closed vessel



