Table 4-1
[43] pK.y* values of basic analytes (as cation acids,
BH") in MeOH at 25°C - ;

Analyte pKL* pK, (water) ApK;y
(MeOH) B B
Aniline 6.2 4.87 1.3
2-Methylaniline 6.1 4.45 1.7
3-Methylaniline 6.4 4.71 1.7
4-Methylaniline 5.5 5.08 0.4
2,6-Dimethylaniline 5.5 3.89 1.6
N-Methylaniline 5.6 4.85 0.8
N,N-Dimethylaniline 5.3 5.07 0.2
N-lsopropylaniline 6.5 5.77 0.7
Pyridine 5.6 5.23 0.4
2-Methylpyridine 6.3 6.00 0.3
3-Methylpyridine 6.0 5.70 0.3
4-Methylpyridine 6.4 5.99 0.4
4-Methoxypyridine 7. 6.58 0.5
Quinoline 5.3 4.902 0.4
Isoquinoline 5.9 5.402 0.5
Alprenolol 11.1 9.5 1.6
Amphetamine 11.2 9.9 1.3
Cocaine 9.9 8.4 1.5
Codeine 9.3 8.2 1.1
Dihydrocodeine 9.8 8.8 1.0
Dipipanone 11.1 8.5 2.6
Ephedrine 11.2 9.6 1.6
Ethylmorphine 9.3 8.08P 1.2
Levorphanol 10.7 8.2 2.5
Methadone 11.0 8.3 2.7
Methamphetamine 11.2 10.1 1.1
Noscapine 7.1 6.52 0.6
Papaverine 7.6 6.4 1.2
Propranolol 11.1 9.5 1.6
Thebaine 9.6 8.15P 1.5

a) At 20°C; b) at 15°C; (—) value not reported
Literature values in water are included for comparison.
ApK, = pKy® (MeOH) — pK, (water)
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Table 4-2 PKz" values of anionic analytes (as neutral acids,
[43] HA) in MeOH at 25°C

Analyte K" pK; (water)  Apk;
(MeOH)

2 4-Dichlorobenzoic acid 7.89 2.76 5.1

2,6-Dichlorobenzoic acid 7.04 1.82 5.2

2-Hydroxybenzoic acid 7.90 2.98 49

2,3-Dihydroxybenzoic acid 7.95 2.94 50
2,4-Dihydroxybenzoic acid 8.48 3.29 5.2
2,5-Dihydroxybenzoic acid 8.04 2.97 5.1
2,4,6-Trihydroxybenzoic acid 598 1.68 43

Literature values in water are included for comparison.
ApK; = pK," (MeOH) — pK, (water)

Acetic acid K, =1.75E-5
Formic acid K, =1.80E-4

Oxalic acid K;; =5.60E-2
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Table 4-3 Comparison of theoretical plates of Benzodiazepines separations

Benzodiazepines Aqueous system Nonaqueous system
Chlordiazepoxide 33,807 33,477
Clorazepate 22,126 43,392
Diazepam 12,339 26,899
Bromazepam 32,736 36,922
Nitrazepam 32,736 52,289
Alprazeolam 18,745 71,491
Triazolam 18,745 57,376
Estazolam 18,745 61,693
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Table 4-4 Migration time - reproducibilities of Benzodiazepines for Non-Aqueous CE.

RSD(%) for RSD(%) for
Benzodiazepines migration time (min) migration time * peak area *
Chlordiazepoxide 4.07 1.15 4.38
Clorazepate 4.20 1.12 2.53
Diazepam 4.53 0.97 2.36
Bromazepam 4.81 0.98 1.41
Nitrazepam 5.75 0.82 4.53
Alprazeolam 6.05 0.73 2.66
Triazolam 9.12 1.25 0.32
Estazolam 9.55 1.25 0.96

a. runtorun:n=>5
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Table 4-5 Regression equation ~ R* and detection limits of Benzodiazepines for Non-Aqueous CE.

Benzodiazepines Regression equation R’ LOD? (ppm)
Chlordiazepoxide y=281.8x-913.7 0.9922 243
Clorazepate y = 260.5x — 831.5 0.9910 2.66
Diazepam y =446.8x =1053.1 0.9981 1.70
Bromazepam y =559.5x= 1961.4 0.9946 2.89
Nitrazepam y=249.7x =715.8 0.9939 3.62
Alprazeolam y =362.2x — 1176.5 0.9934 2.69
Triazolam y = 800.5x — 2691.8 0.9963 3.17
Estazolam y =592.0x — 2032.6 0.9977 3.37

a. LOD: S/N=3
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Fig.4-1 Structure of the Benzodiazepines [13,50]
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Fig.4-1 Structure of the Benzodiazepines [13,50]
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Fig.4-2 Electropherogram of benzodiazepines with aqueous capillary
electrophoresis . Buffer : (A) pH 4.0, 20 mM Acetic acid/
sodium acetate. (B) pH 4.0, 40 mM Acetic acid/ sodium
acetate. ; separative voltage : 18 KV ; injection time : 2s ; effect
length : 30 cm; total length :37 cm; ID = 50pum ; On-line UV
detection obtained at 230 nm. Analytes(100ppm)
1.Chlordiazepoxide , 2.Clorazepate 3.Diazepam,
4 .Bromazepam , 5.Nitrazepam , 6.Alprazolam, 7.Triazolam |,

8.Estazolam
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Fig.4-3 Electropherogram: of’ benzodiazepines with non-aqueous
capillary electrophoresis... Buffer : (A) 0.5 M Acetic acid/ 10
mM sodium acetate. (B) 1.0 M Acetic acid/ 10 mM sodium
acetate. (C) 0.5 M Formic acid /10 mM sodium formate (D)
1.0 M Formic acid /10 mM sodium formate
Solvent:methanol-acetonitrile (95:5,v/v); separative voltage : 18
KV ; injection time - 2s ; effect length : 30 cm; total length :37
cm; ID = 50pum ; On-line UV detection obtained at 230 nm.
Analytes(100ppm) : 1.Chlordiazepoxide , 2.Clorazepate
3.Diazepam, 4.Bromazepam , S5.Nitrazepam , 6.Alprazolam,

7. Triazolam , 8.Estazolam
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Fig.4-4 Effect of concentration of Oxalic acid on separation of
benzodiazepines . Buffer : Oxalic acid/2.5 mM TEA.
Solvent:methanol-acetonitrile (95:5,v/v) ; separative voltage -
18 KV ; injection time : 2s ; effect length : 30 cm; total
length :37 cm; ID = 50um ; On-line UV detection obtained at
230 nm. Analytes(100ppm) : 1.Chlordiazepoxide
2.Clorazepate 3.Diazepam, 4.Bromazepam , 5.Nitrazepam ,

6.Alprazolam, 7.Triazolam , 8.Estazolam
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Fig.4-5 Variation of the effective imobilities of benzodiazepines as a
function of Oxalic Acid concentration. Other conditions as
described in Fig. 4-4.

44



Absorbance

(A) 7.5 mM

AN (B) 5.0 mM

) 2.5 mM
(E) 2.0 mM

! | ! | ! | F—_H—'—N‘IW#T | ! | ! |

5 10 15 20 25 30 35

Time (min)

Fig.4-6 Effect of concentration of Triethylamine on separation of

benzodiazepines. Buffer : 450mM Oxalic acid/ TEA.
Solvent:methanol-acetonitrile ~ (95:5,v/v) ;  separative
voltage - 18 KV ; injection time - 2s ; effect length : 30 cmy;
total length :37 cm; ID = 50um ; On-line UV detection
obtained at 230 nm. Analytes(100ppm) : 1.Chlordiazepoxide ,
2.Clorazepate 3.Diazepam, 4.Bromazepam , 5.Nitrazepam ,

6.Alprazolam, 7.Triazolam , 8.Estazolam
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Fig.4-7 Variation of the effective ‘mobilities of benzodiazepines as a
function of Triethylamine concentration. Other conditions as
described in Fig. 4-6.
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Fig.4-8 Effect of percentage of acetonitrile in buffer solvent (v/v) on
separation of benzodiazepines . Buffer : 450 mM Oxalic acid/2.5
mM TEA. Solvent:methanol-acetonitrile ; separative voltage -
18 KV ; injection time - 2s ; effect length : 30 cm; total length :37
cm; ID = 50um ; On-line UV detection obtained at 230 nm.
Analytes(100ppm) : 1.Chlordiazepoxide , 2.Clorazepate
3.Diazepam, 4.Bromazepam , 5.Nitrazepam , 6.Alprazolam,

7. Triazolam , 8.Estazolam
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Fig.4-9 Variation of the effective mobilities of benzodiazepines as a
function of percentage of acetonitrile in buffer solvent. Other
conditions as described in Fig. 4-8.
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Fig.4-10 Electropherogram of a stantard mixture of eight
benzodiazepines . Buffer : 450 mM Oxalic acid/2.5 mM TEA.
Solvent:methanol-acetonitrile (95:5,v/v) ; separative voltage : 18
KV ! injection time : 2s ; effect length : 30 cm.ID = 50um ; On-line
UV detection obtained at 230 nm. Analytes(50ppm)
1.Chlordiazepoxide , 2.Clorazepate 3.Diazepam, 4.Bromazepam ,

5.Nitrazepam , 6.Alprazolam, 7.Triazolam , 8.Estazolam
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Fig.4-11 Typical electropherogram of Benzodiazepines for medicinal
tablet. (A) Valium Tab (ROCHE Pharmaceutical Co.,LTD), (B)
Balonmen Capsules (JEN SHENG Pharmaceutical Co.,LTD).
Other conditions as described in Fig. 4-9.
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(LH#HREE fw) U4 f TR2 > 3VE ~ SDS | T Hcre > R
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S5T2HH+ ER M2 B EFR AL Rig2(6]]

7 B Hian Kee Lee "7t 2 I3+ EH M 21 > G EFmi Mt
kg2 AL AW i%%éfi’&ﬁﬁjﬁuﬁﬁﬁﬁuﬁﬂ
WIS ST 0 T R AT 2 R 457 L B Fig29 & E % M7
:Lﬁg:arEgSWAwaz“ ﬁ%ﬁk’iTiﬂ%?W%?&H
R B o R R E - S RBk o s AR R
LmE Y B RFL TS Ao Fig5-9B)C) 4 f TR G N A
Pty on fRFL AP RERELEFTHF R A iB g &
M pH B2 2hpere B g o o NIEE S A 4T b X BB R fE
Ba AR AR T HGEEF 2 B P E R e R
BE A - BRI RAEALET bl T F T T a2 o
Fig.5-9(D)(E)(F) % = 4~ #1kdis > 6 s Az i Tt v iz da ke > 358
v e fOT 2 SN OS SDS R e a R e AR DR MR SVl
WS TR 0 s < gk o e

I~

5.8 it ki L v R E RV RS EKE 25
i Terabe ##2[S8]*TLIF 72 38 ¥ i £ I S kg2 i
BN e AR A 47 o B B0 T G R R R RS
REBREEFRGH S 0 WA BB AR E S
FTELFESRL ORI BRFES L SR REE Y RS
WAp ke o S EAPMEE SN s 2 o
4o Fig.5-6 & Fig6-1 #r7 » FAMeFEEHhe®d 2 £ B T,
Liweep * R

ETTRS

Isweep=d(ac)'d(mcc) (22)
a ¥ a, & WA RS R SS TR R SR E R me &
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me, B &4 B % & 230 iRAE iR AR oo SRR T 2 F
Bood 23FE a, £/ 7 me. PF > me, #7# #5 2. BEEH L (d(mc,) )
Moa tTH B2 BEEAE S (d@a)) T AP RHEGE- INEH

d(mce)=V metsweep (23)
Vine=Vep(mMe)+Veor (24)
d(a.)=V.(MEKCQC)tgyeep (25)
Va(MEKC)=V ,*(a)+Veor (26)

Ve = P PR A B3 R

Va(MEKC) :© a, 22 e 5 £ (54 £ # chG A B0 38 B
Vep(me) @ e & £ anfs & 1 &

Vep*(a) s a X e M8 3 T AB TR R

toweep - 7 B 1B AR

Vep(me)=Hlep(Me)E (27)
V(@)= [ k/(1+K) I Hep(me)E (28)
tsweep=lini/ (Veot- Vine) (29)
Veor=HeorE (30)

uep(mc) D HRE R @ﬁf’, ___f%

k: 7% & fx#c(capacity factor) 7 4 $74 & F 3 jcre B2 e 4p ¢ ey Bk )

):L

Wgor = & /% i e AR

[

Isweepz Iinj [1 /( 1 +k)] (3 1 )

-G 2 NS B E T R

d

[

T A Ly AR A 474 eng £ fhdi(k)(capacity factor)
ARL ] Lyeep € % W ARTE > 970 2 JREHICE AR S Ly Hi 4o /¥ 4L
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Bt % B RARL S S A e ik SR AR o
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U R R el ) L S ) R ARM 2 R

[58,59,60,61]11F 11 F 2. % % :
SFEheight = (hsweeping—CZE / hconventional—CZE) x dilution factor (32)
SFEpcigne : peak height 2t 55 2c « & ¢

hsweeping—CZE : ng:ﬁ:ll? 5\“ %F’L._L /% Z‘Tﬁ;}ﬁ T/E-—L A ’}‘? 5}';’ peak helght ';HL ‘%’fu E"___
hconventional-CZE : ?L\ L’g‘_%‘ﬂj #ﬁ' it Z_ A -)}x-’r ){;» peak helght ?L %};U I,Ei
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stacking

A CZE boundary (SB) Detector

BGS zone D Sample zone g BGS zone
D . o i |O
] high- low-conductivity D dl‘g7. . [
conductivity B— (B> conauctivity
SB
B MEKC | *
i *= Electrophoresis of micelles
Micellar %Z%_% Sample zone  © Micellar
BGS zone o y BGS zone
o “g% "%f% s
o8 > = g g8
4R . R , %
s ~
E Electric field strength

Fig.5-1 Schematic diagram of the principle of sample stacking (FASS)
in CZE (A) and MEKC (B). [54]
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Sample plug BGE plug
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- G—> O VoeBGE) -+ + 4 caee b a o
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4* veof(sample) <*‘ Veof(BGE)

‘ Vcof(avc)
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2B Vaggey t--Ft -+ - F - ok - o+ oo+ oo -+t

- +9TP+ S e T S S S P -+ + o+ +
8_+__+--+-+- A s

4 Veotoe

Note: Veampiey  Electrophoretic mobility of anion in the sample plug
Veaepcey  Electrophoretic mobility of anion in the BGE plug

Veofsampey  EOF  In the sample plug
Veogoey  EOF in the BGE plug
Veattave) Average EOF in the capillary

_.|__

+

Fig.5-2 Schematic illustration of the matrix removal and stacking of small
anions in acidic buffer: (A) injection of extremely large volume
of sample containing small anions by pressure; (B) start of anions
stacking and removal of aqueous sample plug under negative
voltage; (C) process of anion stacking and removal of aqueous
sample plug; (D) complete removal of aqueous sample plug and

start of separation under negative voltage. [55]

63



Large volume injection

Detector
h 4

—

$$
$$+

(==
==

BGE (pH 4.5)

(CTAC)

(A) Sample matrix (pH 2.0)

Focusing

Reversed EOF 1l

S)

BGE

-
=
-

+—a
4+—D =

BGE

(B)

'y
Focused zone

©

BGE

BGE

(©)

[y
Focused zone

D

Fig.5-3 Schematic diagrams of a-dynamic; pH junction model: (A)
capillary is conditioned: withma-BGE: (pH 4.5), then the analyte
prepared in sample matrix (pH 2.0) is injected by pressure for a

much longer time compare to' normal injection; (B) focusing of

the analyte occurs because of its mobility changes in the two
zones (BGE and sample zones); (C) focusing analyte zone
migrates independently of the sample matrix. [56]
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BGE -

»
o

EOF

Fig.5-4 Schematic diagrams of ‘pH-mediated stacking model. : (A) A
sample in a high ionic strength sample matrix is injected
electrokinetically. (B) Next a plug of strong acid is
electrokinetically injected behind the sample plug. (C) As the
separation voltage is applied the strong acid titrates the sample
zone to neutral, creating a high resistance zone, the field strength
will get bigger. (D) The acid titrates the entire sample zone and
the analytes are stacked into narrow bands at the boundary of the
titrated zone and the BGE. (E) The electrophoretic separation
proceeds through the remainder of the capillary. [57]
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Detector
h 4

A S

analyles being swept PS Eﬂcy

Xl

anionic P8 zone

co[m 1= 1o

H completely swept analytes

Fig.5-5 Schematic diagram of;the principle of sweeping under acidic
condition. [58]
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- mc G ML to detector —>

a, : a,
IIlCa | TI!IC':
C o+ oy -
s,
[
a Ec
I dimey

ooy diin)
1 |

Fig.5-6 Schematic diagram:of the principle of sweeping under basicity
condition.(A) Starting | situation, injection of S prepared in a
matrix having a conductivity similar to that of the BGS; (B)
application of voltage “atzpositive polarity, micelles emanating
from the cathodic ‘side sweeping analyte molecules; (C) the
injected analyte zone is assumed completely swept. [58]
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Veof

o+ T

a', a
c I
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d H Isw eep
d, - .
3 detector
D I

Fig.5-7 Sweeping of a charged analyte in electrokinetic chromatography

with a neutral pseudostationary-phase. [59]
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water plug detector

A b —

high conductivity nonmicellar solution
solution (low pH)

stacked cations

+R]
cation EOF b
in water N
c stacked cations |
. \:\\\, \
N
N \\\
D
— AR W
mice !Iar \Q \‘%\\ %\\ <4-EOF
solution ::\\\ \ §
E swept cations
micellar_
solution

cation ————p»

non-
micellar
solution

micellar
solution

micellar
sofution

Fig.5-8 Schematic diagrams of the CSEI-sweep-MEKC model: (A)starting

situation, conditioning of the capillary with a nonmicellar background

buffer, injection of a high-conductivity buffer void of organic solvent, and

injection of a short water plug; (B) electrokinetic injection at positive

polarity (FESI) of cationic analytes prepared in a low-conductivity matrix

or water, nonmicellar background buffer found in the outlet end, cationic

analytes focus or stack at the interface between the water zone and

high-conductivity buffer void of organic solvent zone; (C) injection is

stopped and the micellar background solutions are placed at both ends of

the capillary, shows the profile of the analytes after FESI; (D) application

of voltage at negative polarity that will permit entry of micelles from the

cathodic vial into the capillary and sweep the stacked and introduced

analytes to narrower bands; (E) separation of zones based on MEKC. [60]
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water Nonmicellar

BGE
Anionic _
sample in Nonmicellar Nonmicellar
g Water BGE BGE
- +
C Nonpiicellar Nonmicellar
BGE RGE
_'_
D
Micellar Micellar
E BGE BGE
o +
Micellar Mi::ellar
F BGE BGE

N , +

Fig.5-9 Schematic diagrams of thé‘-A-SEI:sWeép-ing—MEKC model.: @ represents
anion; (A) after filling the capillary with low-pH nonmicellar electrolyte, a
water plug is injected into the capillary to provide the high electric field at the
injection point; (B) negative voltage (-20 kV) is applied with positive
electrode at the capillary outlet, and the sample is electrokinetically injected
into the capillary. Due to the high electric field, the anions move rapidly
toward the outlet. At the same time, the water plug is moving out of the inlet
of the capillary; (C) when the sample anions enter the boundary of water and
low-pH BGE, they are neutralized and cease moving. A focused sample zone
is formed (shaded area A); (D) injection is halted and both vials at inlet and
outlet are changed to low-pH micellar BGE; (E) negative potential -20 kV is
applied to permit the micelles to enter the capillary and sweep the focused
sample zone as a narrow band. The water plug continues to move out of the
inlet; (F) subsequent separation is achieved under MEKC mode. The dark
bands represent three components being separated. [61]
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o TR g M e 1T 5 4 BPF ahiE A AP (Pseudo-Stationary
Phase)* fic & B kR P 7 £E (TG AL ;'%f{'ﬁﬁié wE A&k
Sl - P e FEA B EAPRRSER MBS G A

E—F-“

3

Iy

71



CTAB(hexadecyltrimethyl-ammoniumbromide) £ ¥ = § T 3 & [ 5
W hkkMw PRELAN/Z F T 4N ;rﬁmp,lsz“fﬂf |* CTAB "% - 3 T
VRAIGE B kMg DA et e i 4 2 7 4 AP ik
#4180 Bl L Figo-1> g ARiggiE et mg p Lih 7 7 8 k& CTAB
o mERz gk REePLr- LERELHHBORSR
FOHEP RERFTEEER P I ERRVBEPIRE S NER
FRELFEFT PRI LT IR RET RS
v R (d fARIP e L) F AP e g R (4 f R
) SRR ERD N o § TS U F R B hgRD i
P dir Bt fRAE o B RS E B3 R ) 9 CTAB #ce FIT 4P <
S GERERID R EREHECRERF Y G YT o T
A\—?#&ﬁﬁﬂ CTAB Hgre s e Tl iz A £ % H A £ h g B & g
Bood s 2B R A RO IR AR BRI
B0k Atk SR MF B AT JEBRER A B A BT L i8R
Ty R EARYD o AR me A RS RFFS)IEKRS a,
Fo £ &L el HESHER LT B (Gyeeping) © ™ #4110 1
Boma? R R ()L B I KRR ApE e 2 iR
iﬂi‘awééﬂ\%‘ra‘ﬂm&\%ﬁﬁ*ﬁ i

62 REBAE

B mg TARERTE g o F (Beckman Instrument °
Fullerton » CA » USA)#7 @ ¢ 22 P/ACE 2000 % 71|i& 7§ % > F AL A 47
Rl * AR T R ERGLER G T2 7 Taipei, Taiwan)+ 11 &J2 -
M50 um o iE 360 um o B E 57 ecm(E BRI F T 5 50 cm)z -
LR L g (fused-silica capillary > polymicro Technologies °
Inc.,Phoenix » AZ » USA)T® 5 ~ 3¢ 4r > £ fmp o & % 2 B el =
polyimide(PI) 2 X &9 0.5 cm > £ 11 ¢ %% A4S M V) B 2
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"f S BBA AR W RIE T B IR RIEFI A 25CT oA BT R 525

Voo g st B4 2605 psi)t N E L dmp ¢oo i 2 1
B % P/ACE 2000 p £ 2_ % ¢t k-¥ 5 sk (UV-Visible) ¢ ] % - 1§ Pl &
230 nm o FEH&FATH ond g3 R %A Milli-Q -k % %t
(Millipore,Bedford, MA,USA)*7# i

6.3 F%E
St REISL i o ¥ § THEESL e dEE ZF T
(chlordiazepoxide) ~ # ¥ -T fix B (clorazepate) ~ % %_(diazepam) ~

/X (bromazepam) ~ A & X (nitrazepam) ~ [¥ § ¢k i (alprazeolam) ~ = vk

{s (triazolam) ~ 4% % % ¥_(estazolam) ~ & A & ;X (flunitrazepam) ~ » 7%
& 4 (sodium tetraborate) N Sigma
Chem.Co.(St.Louis,MO,U.S:A.) °

CTAB (hexadecyltrimethylzammoniumbromide) F£ p  Merck-Schuchardt
2 # (Schuchardt, 8011 Hohenbrunn.-bei. Miinchen) > & ¥ i* 4} (sodium
hydroxide)~ % f& (Hcl) 7 B g Fluka > #¢.¥ A% (methanol)~ ¢ f%(ethanol)
S Merck 27 o ¥ § T & %’?il‘?"‘,%ﬁéiﬂ, Fig.4-1 o

6.4 9 B> i
6.4.1 3702 md B

e R RHRFHEREF FEY ¥(Cutter)$“§,f’ Y R
BT 7.0 24 Bi- 1R JI F 0 $ BE e At Bl 2 BRI vR(PD)
VS R AEP L FRERR - BP T v oo Rl iR UV-Visible it
E T BAMEFE T oL g 0 P/ACE 2000 + ® (Cartridge) ® i
o LRl PR MRRAMREC T T A ION 2 B
Kip Rt 30 AR rI Ak F RN T 0 RIS 1L BE e g okt ik
10 48 2AG DR 24 LON 2 & §F H4-kgret
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LS N REZ PR 30 A Bois A AT Rk E N EE30
YL ER

6.42 F BT ~ (5L mE U
A0 INHCL# %3 2> £ 03 5 kidie 3 A dad paRy
HCL PR{6E R SkiTie v EhmgRitie 4 48> & § 1) BF R
Ao BERRRIEFERTES TV AR ERREFRES T
oo o WA HLIS o d N EBERIR BER DR & EEA D I
FUEEEFAILRE L g e rﬂtbﬁiz’z% DR IS B T
PERAAIE S AT TP FREAERF AL AL RT BB
# 20 mdaE 2 A4Sk 20 A4 TURRGFIFEBTRRY 2 R G AL

A ﬁf—v\év\ ’F‘f?lé?%\é&l”"

643 F- §F TiREARZ

FooF TR ST pR s Al L pEE & 1000 ppm ik
Remtcnokdn? ACHEF AR R AR RFER R P T EF
BRI o A e F 0T fR- o FR(50:50,v/v)iR & % AR &
I 20 ppmo A4 PER 0 f & RIGE L E R P
& #2500 ppb °

n>w,

6.4.4 % ek S B E 1 2RI
6.44.1 7 I pH E 3% 875 k2 B 5

AR ARG RS TR Y LB BRI S § o PR
# (Na,B,O7- 10H,0) ~ WAt & 5 40 ~ CTAB(- =2 A= 7 Hih1
BN P EEE > AT R AR AT TR R g s R e
B¢ oA E e ANk B 25 mM X33 EES Y 4 hRs i pH B
8.1 % 105 MRl s ¥ = § T A4 A ki B A E iR
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Hepiziz 2 CTAB70mM~ ® i 2 & 25%(v/v)~ & &3 ~ % i1 0.5 psi;
210 sec ~ ~ ¥4 k& 1.0 ppm s FFE 4% &5 R * 2 3% i3 i & 4 BEPE
ZEWEARE AR > T J‘ﬁ\zf%{ﬁ}ﬁ.—* B o 51 ® CTAB %2 7 B o

0442 7 IFH+ kRS B R BE

BWERRITIRPBTRTIEARAZ K > 2 TRET R OEHE
BB HEPED RG] 0 FREA TS R R B
B LMAPHITEGEZRPH E5 9.6 TAEFR e EERACE
Bd 10 mM I 50 mM RGBT - § AR ke kLR
SN g R B ARIE 2 S CTAB60 MM~ 7 i 5 £ 25%(V/v) ~
Feid i #:0.5 psi; 210 sec ~ 4 4747 Jk & 500 ppb; R R 0% R 2
G R BEPE 2 R WA R R BARE 0 R 3 R R AET R G A
CTAB % 7 fi§ -

6.443 7 I CTAB 7 & 5 ffFip iR 2358
ﬁ%ﬁﬁi%ﬁ%ﬂiﬁ{ﬁﬁﬁ# R S ER L Y

AR AR RE A g S ER LI R TG GBS RS EEH
CTAB g 4p e116 % 4 2 B3¢ 24 (95 8 4435 4 CTAB ¢ £ d 20 mM
#1100 mM 27 jaix+e CTAB #) = 2 fie'e 28 5 B A 175 3
FiRHRE P S E BRI L ARIEE S pHO.6,25 MM ® FREL
PEBE R S TR Z £ 30%(V/V) ~ B &L~ 15 2:0.5 psi; 210 sec ~ A
174 0k & 500 ppb; #5030t 2 WA R g e BEpE 2 R R
(EE 2l SRR 3 ] e 3ES ow &8 CTAB 2 9 f% o

AR AR B A RPN L R A LT S AR A e ik



Gl

EI A R A RN S A A B
B RATZARR o FIRL AP EEARY T2 ZE 0 d 10%(V/v)
Hibe D A0%(VIV) FEF A B F T A R A A o A
g e e B AR S pHO.6, 25 mM AR 4N X % % ~ CTAB 3
2 60 mM ~ & &7 ~ i #:0.5 psi; 210 sec ~ 4 474 )k & 500 ppb; ¥

KRR BRI E L PG WA RIEE AR L Jécl‘%%ﬁ
# & 7514 CTAB 2 9 7% -

E

44

0445 B&EFF AP RHEFI ERE TR R2ZPE

3 AU PR T i M ae A },%zljil’i!ﬁ,«’z‘r" ERRYPAoz 5 2 RS T
AR > B L RETRE BDTHERRATF TALAR RHRAT Y
Horz A A RTHF 2 BBE T 0 R0 N PFEERY TR
CTAB 4’%’-’37‘%—5& A LR iRk TR Y R 2
HELRPBTHS R T g FEEHF B ST F ff b Fg &
—iﬁ&%%§°%& Y B A s e 2 A R R m R R
e E o 28 kR d I0mM St 3 S0mM * PR B R
‘»‘ih%ﬁﬁ*%aﬁ.%‘ AL PR R HAANER S pHO.6,25mM v =
fadp i =5 % ~CTAB 7 £ 50mM ~ 7 fi 7 £ 30%(V/V) ~ th&ix »~ iE
i£:0.5 psi; 210 sec ~ & #7147 )& & 500 ppb -

6.4.4.6 1 51 5tpE R

EERBR A ABY c U FUHERTIFEF ST KO
LRSI EHAIMNESEF AL ERFEFTEL LY
Wt BT A= 208 BBUR K 1T B2 347 R o Fpt b diEe
TRREY AL A A ERSIOFERRIELIE R V- M 2
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6.44.7 ¥#SFE ;};fﬁfﬁﬁ% Z ok 2k
AR EFAHIERET BIER I

L

[

100 ppm 12 7 fg-2 A% (50:50,v/v)iR

1=

7f’ B2 k&R ek B
/%’E" %‘ﬁ’ i U=
20 sec. AR RBABR S 0 RRTF 4174 2 peak & H
RAGLEE D HEE G HFESFAGLEA " Fo RN TR B

6448 LM, T2 TERE R

P4 faF - F TREERERRMT A - B (S0:50,v/v)Z R &
A4 iR 20 ppmo i g RAR R FOR G A IEEIZ F 05 R AR
£ = 50 ppb ~ 100 ppb ~ 300 ppb ~ 600 ppb ~ 1000 ppb ¥ 7 fhk & &7
Tk s B S o HhEL 15 5 0.5 psi, 270 ) o 12w it plER AT E F 2
B ik S HLiE e e C s R T S 4 BF S F T2 g
oA EE R T WA R E W A A s T 2 BB E )
WA AR TR RO TR Ap $HR 2 O £ E(RSD) -

6.5 %213t
6.5.1 % I pH B3 3 k2 B 5

) F % Fig62 Bim: B3k pH 4 1% 1 B ES T4
AEF T RE-HREBTRNZEBRER o RSB OEIRT
ABEARR A 0 A HEfET R % pH EiEE P R IRER o - T AL
B gz pH ERf- EEApF ER DT A KT T B0
B PR BHES R 6 FEA CTAB X 2 w45 THE
o mnBn el e FIE); P Ee e i CTAB(L = %4 =
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5o mAprNTETRART pH EA MR BN EHER §H -
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* AR B H RIS € T iR R B T ERAE) R A A
s+ by > EHRBREFFEI R~ 33 RARF BT F
A R BT R AR R T R < ARG Y 2ok o e L
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Table 6-1 Migration time - reproducibilities of Benzodiazepines for Sweeping-MEKC.

RSD(%) for RSD(%) for
Benzodiazepines migration time (min) migration time * peak area *
Bromazepam 7.86 0.22 1.72
Estazolam 8.09 0.22 3.49
Alprazeolam 8.25 0.15 2.10
Triazolam 8.59 0.26 1.60
Flunitrazelam 8.82 0.22 1.75
Chlordiazepoxide 9.43 0.18 1.32
Diazepam 10.01 0.17 2.78
Clorazepate 10.90 0.22 2.55
Nitrazepam 11.62 0.39 0.35

b. runtorun:n=25
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Table 6-2 Regression equation ~ R” and detection limits of Benzodiazepines for Sweeping-MEKC.

Benzodiazepines Regression equation R’ LOD* (ppb)
Bromazepam y =30.6x +241.6 0.9988 17.2
Estazolam y=17.6x + 159.3 0.9968 31.8
Alprazeolam y=19.4x +23.3 0.9966 36.5
Triazolam y=22.9x +322.6 0.9986 28.9
Flunitrazelam y=148x<254 0.9990 23.7
Chlordiazepoxide y=19.7x —'16.1 0.9992 34.3
Diazepam y=36.1x —432.2 0.9999 18.8
Clorazepate y =24.2x —196.7 0.9996 24.5
Nitrazepam y=242-3133 0.9995 33.7

a.LOD : S/N=3
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