(]

“<g¥ Graduate Research Conference

=

a d o w o A U = aa a
myannznfBnamsminiyinsngunaslsiluendezanueda
TasuatlaarsaanIns I WSda

Determination of Chlorophenoxyacetic Acid Herbicide by Capillary Electrophoresis
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acid (2,4-D), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 4-chloro-2-methyphenoxyacetic acid (MCPA) ttag 2-(2,4-
. .. . . Y a a Aaa g = =2 v A J

dichlorophenoxy)-propinic acid (dichloroprop.) aaemnaiauatlaaisomnIng lW5xa TasAnudedeninanonis
a 7 (a Y a a g J Yy 9 ad Jd =
AaseidTuna 18un ¥iiavesasararedianing lad anududuvesasazarvdianins lad fitev(pH)
asauus dnd lihnlFlumsuenans saznanlumsiams tomaangiminzanlumsdiasgd Fanyn
ﬁm'szﬁ“lﬁ'wa?\ﬁunmmwamﬁa M3 14 fused-silica capillary 50 um i.d. x 64.5 cm (56 cm effective length) 50
mM phosphate buffer 1182 100 mM sodium lauryl sulfate 71 pH 7.0 DA 1FlumsAaansied1a s Jui dndluih
+30 kV ganigil 25 °C as1viadaaude UV-Visible detector NAMB1IAAY 214 U1 TWINAT HAZANN1INAY

9
$1994 280 W1 T1uas Taea limit of detection (LOD) ¥4a13AIAT¥ NN 4 ¥iia Av 0.5 DaanTunoans

ABSTRACT

Determination of chlorophenoxyacetic acid herbicide such as 2,4-dichlorophenoxyacetic acid (2,4-D),
2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 4-chloro-2-methyphenoxyacetic acid (MCPA) and 2-(2,4-
dichlorophenoxy)-propionic acid (dichloroprop.) were studied using capillary electrophoresis (CE). The optimum
analytical conditions were involved type of buffer solution, concentration of buffer solution, pH, buffer additive,
separation voltage and sample injection time. The experiment results indicated that the optimum condition were
fused-silica capillary 50 pm i.d. x 64.5 cm (56 cm effective length), 50 mM phosphate buffer solution and 100 mM
sodium lauryl sulfate, pH 7.0, sample injection times 5 sec., separation voltage +30 kV, temperature at 25 °C, UV-
Visible detector, signal wavelength at 214 nm and reference wavelength at 280 nm.The limit of detection for these

herbicides were 0.5 mg/1.
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4 ¥iialdun 2,4-dichlorophenoxyacetic acid (2,4-D)
2.,4,5-trichlorophenoxyacetic acid (2,4,5-T) 4-chloro-
2-methyphenoxyacetic acid (MCPA) 2-(2,4-dichloro

phenoxy) - propionic acid (dichloroprop.)
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!ﬂé 94l D Capillary  electrophoresis
Instrument (Agilent Thechnologies,Deutshland, Germany)
equipped with a UV detector, Fused silica capillary 50 um
i.d. x 64 cm (Polymicro Technologies, Arizona, USA)
a131ad 2 ,4-dichlorophenoxyacetic acid
(2,4-D) 2,4,5-trichlorophenoxyacetic acid (2,4,5-T)
4-chloro-2-methyphenoxyacetic acid (MCPA) 2-(2,4-
dichlorophenoxy) -propionic acid (dichloroprop.)
Acitic acid glacial (CH,COOH) Sodium acetate
(CH,COONa) Boric acid (H,BO,) Sodium tetraborate
(Na,B,0.) Sodium di-hydrogen  phosphate
(NaH,PO,) Di-sodium hydrogen phosphate anhydrous
(Na,HPO,) Sodium lauryl sulfate
(CH,(CH,),,0SO,Na,(SDS))  Sodium  hydroxide
anhydrous pellets(NaOH) Methanol (CH,OH)
Orthophosphoric acid 85% (H,PO,)
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gllﬁ 1  Electropherograms LEANNITNANITHINUDI
ﬁﬁﬁ%fﬂﬁliﬂﬁi§1uﬂluﬁﬁﬁ$ﬁ1ﬂalgﬂiﬂi
i 3 ¥iia
Condition: buffer composition; (a) 50 mM acetate
buffer ; pH 4.5 (b) 50 mM borate buffer ; pH 9.0 (c)
50 mM phosphate buffer ; pH 7.0, separation
voltage +30kV, temperature 25 “C, sample injection
time (50mbar) 5 sec. ,capillary length 64.5 cm X 50
pum  id., effective length 56 cm, Peak
identification: 1 = Dichloroprop, 2 = MCPA, 3 =

24D, 4=245T
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phosphate buffer ﬁ NowAN g

Condition: buffer composition; (a) 50 mM phosphate
buffer; pH (a) 2.5, (b) 6.0, (c) 7.0, (d) 8.0 ,separation
voltage +30kV, temperature 25 °C, sample injection
time (50mbar) 5 sec. ,capillary length 64.5 cm X 50 pm
i.d., effective length 56 cm, Peak identification :

1 = Dichloroprop,2 = MCPA,3 =2,4-D,4=24,5-T

g1 2 w09 @ pH 6.0 finvesmisiians
HONBEITAIIY AT migration time  VOIAITHUIN
'l daudi pH 7.0 tag 8.0 aziamsuoniindieii
1azd migration time flndiAoeiu uafin 24D 1az

9 v @ g A A o A
24,5-T ﬂwau‘nUﬂuuaznmﬂuwmﬂmnuw pH 8.0
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phosphate buffer AT UTUR1

Condition: buffer composition; phosphate buffer ; p H
7.0 : (@)25mM, (b) 50 mM , (c) 75 mM, separation
voltage +30kV, temperature 25 °C, sample injection
time (50mbar) 5 sec. ,capillary length 64.5 cm X 50
pum i.d., effective length 56 cm, Peak identification: 1

= Dichloroprop,2 = MCPA,3 =2,4-D, 4 =24,5-T

A Ay g
31]1/] 3 LlﬁﬂQwaﬂ1iﬂﬂaﬂ\1ﬂvlﬂﬁﬂy1ﬂﬁsllﬂ@

ANTUTUYDIA15aL Y Phosphate  buffer 1A
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Additive (Sodium lauryl sulfate; SDS))
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a1TaEAPUINTTIU TaolAuans  buffer
additive (SDS) a9 luasazate phosphate
buffer AaNTUTUA1I

Condition: buffer composition; 50 mM phosphate buffer
;pH7.0 : add SDS (a) 25 mM, (b) 50 mM , (c) 75 mM
,(d) 100 mM and (e) 125 mM ,separation voltage +30kV,
temperature 25 °C, sample injection time (50mbar) 5 sec.
,capillary length 64.5 cm X 50 pm i.d., effective length 56
cm, Peak identification: 1 = Dichloroprop,2 = MCPA,3 =

24-D,4=245T

M31AY SDS a9 lue15azais phosphate buffer
A a g a A
ionlunuNIs Inadianinseoaludn 1y
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Condition: buffer composition; 50 mM phosphate
buffer + 100 mM SDS ;p H 7.0, separation voltage
+30kV, temperature 25 °C, sample injection  time
(50mbar) 5 sec. ,capillary length 64.5 cm X 50 pm i.d.,
effective length 56 cm, Peak identification:

1 = Dichloroprop,2 = MCPA,3 =2,4-D,4=24,5-T

Ea
INMIN spiking @WNTONTIVA WKW UIVOIAITNG 4
¥iia Ao Dichloroprop(1) MCPA(2) 2,4-D(3) t+ae 2,4,5-T
@ oA HaaIaeg LN 5
wavenIMuMIRAMS (Injection time)
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Condition: sample injection time (50mbar) : (a) 5 sec. (b)
10 sec. and (c) 20 sec.; buffer composition: 50 mM
phosphate buffer + 100 mM SDS ;p H 7.0 , separation

voltage +30kV, temperature 25 °C, ,capillary length 64.5
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cm X 50 pm i.d., effective length 56 cm,
Peak identification: 1 = Dichloroprop,2 = MCPA,3 =2,4-

D,4=24,5-T

wavaaneasing Inih (Applied Voltage)

anuandng ihiinadeyszansanlu
nsuenats tietiiuniiuaiednd llflarses
inaouiieennnuatlaaiid i iesninanuEalu
m3 lnadidnInseealudnuazanuE9dnIng 1n3
aniludfnalasasenuanuussvesauiy i
sy l¥msunsvesansanas 19marluns
Anneridu mnmsanuravesdnd i 9@ aud
+10 420 1AE30 KV uAnsdazal 7 wum W
ANuaNAng ihansauenans Ided1aFanu ua
#1430 kv 9219a lumsindeuiivesanitosni

~ v ¥ o= A Vo 9 A
LAagWAFIULAD ﬂﬁuuﬂﬂlﬂaﬂﬂ?’]mﬁ’mﬁﬂfﬂ,wwqﬂ

+30kV
2- !
13
10 | z ©
o] L
%\ 209 5 0 4
A 13 ()
g 10 2
&U)J 0_ J‘/\I L
200 5 10 5
104 123 @
0 "
0 10 2 2
Migration time (min)
3UN 7 Electropherograms ~ U@AINITUINVD
A150201001ATFIU NAIAIINAI
And lnihenag

Condition separation voltage (a) +10kV (b) +20 kV (c)
+30 kV ; buffer composition: 50 mM phosphate buffer
+ 100 mM SDS ;pH 7.0 , sample injection time
(50mbar) 5 sec. , temperature 25 “C, capillary length
64.5 cm X 50 um i.d., effective length 56 cm,

Peak identification: 1 = Dichloroprop,2 = MCPA,

3=24-D,4=245T
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exhaustive injection (ASEI) HaziHaNINAaoIn 1a
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