41 CE
411
uncoated fused silica capillary 50 pm id. x40.2 ¢cm (30 cm
) uncoated fused silica capillary
CE 50 75 pm
75 pm (sensitivity)
UV-Visible detector (on-column detection) ,

cell  pathlength

(trace  analysis)

50 pm 75 pm
! 50 pm Joule Heating [Mayer,
2001] CE
(resolution) 40.2
cm [Landers, 1997]
412
(CAP)
(DCAP) bisphenol A Internal Standard
uv 200 300 nm
214 nm CAP DCAP
MEKC 214 nm [Laskaridou-Monnerville, 1999]
214 nm
42
CAP DCAP MEKC

MEEKC
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MEKC
10mMm pH 9.2
SDS (ACN) (MeOH)
MEEKC
10 mM
pH 9.2 0.56 % viv (EtOA¢C) SDS
162 mM 1-
ACN MeOH
42.1 pH
CAP DCAP
(Background Electrolyte, BGE) pH 9.2 EOF
partitioning
( ) effective electrophoretic mobility
EOF EOF pH BGE
CE pH
Nanrd07 pH 9.2 pH [Altria
and Fabre,1995] 4.1
NaZB40 7+ THD  wee ) 2Na++ 2H3BO03+ 2B(OH)4 (4.1)
(HA) (A)
Henderson-Hasselbalch [Chang, 1991]
H=.K3+log 12
p g[HA] (4.2)
HA H3B 03 A B(OH)# (4.1) (4.2)
H3B 03 B(OH)4 buffer capacity
Na2B40 7
EOF Na2B40 7

[Chankvetadze, 1997]
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422 (surfactant)
CE sodium dodecyl sulphate (SDS) [Khaledi,
1998] cop SDS
MEEKC
SDS partitioning
sodium cholate
cetyltrimethylammonium bromide (CTAB) [Altria, 2000] Br counter ion
uv 200 230 nm
423
MEEKC
[Altria, 2000]
EtOAcC

[Aurora-Prado et al., 2004]
selectivity [Klampfl, 2003]
EtOAc 0.56 % vlv
MEEKC [Aurora-Prado et al., 2004]

4.24 (co-surfactant)
MEEKC



R

2- ' [Altria et al., 2000]
162 mM

MEEKC [Aurora-Prado et al,

2004]
43 MEKC
CAP DCAP
SDS
CAP DCAP
431
10 mM Na2B407 60 mM SDS
MeOH ACN 5, 10 15 % vlv
25 °C 4.1
( 4.1a) CAP DCAP
partitioning micellar phase aqueous phase
CAP DCAP
partitioning micellar phase aqueous phase (
)
partitioning aqueous phase
ACN MeOH [Altria et al., 2000]
2 5
15 % viv 41b 4.1y
5,10 15 % viv ACN 5 10
15 % viv MeOH CAP DCAP
partitioning aqueous phase
partitioning micellar

phase aqueous phase CAP DCAP
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11 CAP
DCAP DCAP CAP DCAP
partitioning micellar phase MEKC EOF DCAP
CAP [Laskaridou-Monnerville, 1999] EOF
EOF
4.2 1
I k CAP 4.2b 4.2¢
2.3 2.10 ja k DCAP
a 4.2d 2.17 N 4.2¢e
N N 2.15 (
CE) Rs 4.2f 2.13
CE)
4.2¢ k
CAP partitioning aqueous phase ( 25, ka
") MEEKC k
CAP DCAP
4.1
EOF
2.2 2.8
ACN
MeOH ACN [Altria
et al.,, 2000] MeOH ACN 15 % viv
CAP DCAP

15 % v/v ACN
MeOH



0.08

0.07

006

0.05 '

AU

0.04 -

0.03

0.02

0.01

0.00 ;
25

41

pH 9.2

41

0.08
| 2)
0.07
h) 5% ACN
0.06
¢) 10 % ACN
0.05
| CAP
DCAP d) 15 % ACN
! 0.04
! ]1.4,
)5 % MeOH
003

f) 10 % MeOH 0.02

g) 15% MeOH 0.01

0.00
50 75 10.0 125 150 175 200 225 250

Minutes

MEKC (a)
(b d) ACN (e g) MeOH 10 mM Na2B40 7
60 mM SDS, 50 pm id. X 40.2 cm (30 cm
25 °C, 25 kv, 0.5 psi
214 nm; CAP = DCAP =



—a— MeOH

0 5 10 15 20
. Organic solvent (%vv)
—a— ACN
0.6
0.5 —+— MeOH

0.4

0.2
0.1
0.0 -

(=]

5 10 15 20
©) Organic solvent (%vV)

—s— ACN

—a— MeOH

0 5 10 15 20
e) Organic solvent (%a/v)

42

time, b) electrophoretic mobility, c) retention factor, d) selectivity, e) efficiency
CE

@ ¢ CAP)

42

— ACN
4
—*— MeOH
} ,
,,e 2
1R
0
0 5 10 15
b} Organic solvent (%v/v)
2.0 —s— AN
—&— MeOH
1.5
@ 10 154///;
U
1 T
5 10 15 20
A Organicsoient (%vV)
7 —a— AN
6 —a— MeOH
5
R 4
s 3 /
2
1
0 -
5 10 15 2
f) Organic solvent (%owV)

a) retention
f) resolution
41



432 SDS
CAP DCAP
40 80 mM SDS 15 %
viv ACN 10 mM Na2B40 7 4.3
SDS (m (tmoc 1/ (1M
2.12)
( ) ( 2.5 2.6) e )
SDS (0 ( : EOF marker
(B ) Jo
EOF (00> () (et ( )
SDS
40 50 mM SDS CAP DCAP
SDS 60 mM 70 80 mM
SDS
2.14 (%)
3 selectivity ( Ali), mobility retention ( [j.nL
| +] 00) efficiency (A0 SDS 4.3
Ala (16 ( 2.12) N ( CE)
SDS 60, 70 80 mM N (104 CAP
3.33, 2.98 301 (mt(TO'W V) CAP 6.65, 5.25 4.04 Ali
(loV vY) CAP ( CAP) 022,022 0.8
DCAP ( DCAP)
(7%= 62, 65 69 60, 70 80 mM )
(1 (Rsoc 1/ [ind) N AfJ.
60 80 mM SDS 60 mM 1
70 80 mM SDS 60

mM SDS CAP DCAP



0.05

0.04

0.03

0.02

0.01

0.00

4.3

CAP DCAP

Al

10 15 20 25

Minutes

15%viv ACN

2) 40 mM SDS 0%
by 50 mM SDS D004
¢) 60 mM SDS 003
d)70 mM SDS

0.02
e) 80 mM SDS

001

0.00
30 35 40
MEKC SDS
4.1d



30 ——C

——D

fr (min)
s & 8 8

5
0
a) 30 40 50 60 70 80 90
SDS (mM)
0.35 C
0.30 - ——D
0.25
0.20
-~
0.15 -
0.10
0.05 -
0.00 - :
30 40 50 60 70 80 90
C) SDS (mM)
5
4 -
<

30 40 50 60 70 80 90
SDS (mM)

4.4 SDS

b) electrophoretic mobility, c) retention factor, d) selectivity, e) efficiency

CE 43

p (10?5 'V

45

—a—C

——D

0.5

0.0 -
30 40 50 60 70 8 90

d) SDS (mM)
70

50 -«
40
30

20
30 40 50 60 70 80 90

SDS (mM)

a) retention time,
f) resolution



46

433
5 HC
CAP DCAP 10mm NaBao 760 mM SDS 15% viv
ACN 45
eoF (0d)
( 2.2 2.9) cAP  nel
(10'VvV) 6.05, 800 104 2530 H° Aji (10VvV)
CAP ( CAP) (02 029 036
5 0 H°c CAP (Rs= 62, 58
55) N (N CAP 333 184 1863 )
(Ird (Rs ¢ Ag, U nt N 2.14)
N Joule heating
25 °¢
( 32 ¢m)

( 8cm)



4

0.040
CAP

a) 25 °C DCAP
0.035 0.035
0.030 0.030

b)30°¢
0.025 0.025
0.020 0.020
0.015 0.015

0

oor ©) 7 0.010
0.005 0.005

jla

25 50 75 10.0 125 15.0 175 20.0 225 25.0

Minutes

45 MEKC
4.1d



0.4 -

0.2

0.0 -

20
c)

4.6

electrophoretic mobility, c) retention factor, d) selectivity, ) efficiency

CE

—

2 5

5 30 3
Temperature (°C)

IJ
h__f——/‘

25 30 35
Temperature (°C)

25 30 35
Temperature (°C)

45

—a—C

——D

40

—a—C

——D

40

40

w10%m%s'v?!)
>

1.0
d) 20

70

Rs

50

40
20

/—’/ié

25 30

35

Temperature (°C)

25 30 3
Temperature (°C)

‘\\

25 30
Temperature (°C)

35

5

—a—C

——D

40

40

43

a) retention time, b)

f) resolution
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15
( 30 kv
10 mM Na2B40 7, 60 mM SDS
4.7
( 2.1) (I
li
heating k, N RS
tR H\
N Joule heating
d
Joule heating a

25 kv

49

25 kv
25 kv )
15 % viv ACN ,

( 4.7 4.8a)

( 48 ) Joule
( 4.8¢c, 4.8e 4.81)
N
4.8d a
( 4.6d)

15 25 kv



0040 a) 15 kv
0035
0030 -
0025 b)20kV

0.020

0.015 +4— WM

000 ¢)25kv CAP
0.005
0000 - A
10
4.7

4.1d

DCAP

15 20 25 20

Minutes

MEKC

0.040

0.035

0.030

0.025

0.020

0.015

0.010

0.005

0.000



fr (min)

0.3

4.8

electrophoretic mobility, c) retention factor, d) selectivity, ) efficiency

CE

4

pC10%m's 'V
(=]

=
(S}

15 20 25

Voltage (kV)

Voltage (kV)

47

—a—C

——D

30

—a—C

——D

0

30

i
o

\

0.5

0.0

70
R;

50

>

10

Voltage (kV)

15 20 5
Voltage (kV)

e

15 20 25
Voltage (kv)

ol

——D

30

0

30

a) retention time, b)

f) resolution
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44 MEEKC
MEEKC CAP DCAP
pH 9.2 EtOAcC S (sodium
dodecyl sulfate, SDS) 1-
ACN MeOH
SDS
44.1
10 mM
NUjB40 7 pH 9.2 0.56 % v/v EtOAc, 162 mM - ° , 80 mM SDS
ACN 5,10 15 % viv 25 °c
25 kv 4.9
CAP DCAP
partitioning 0il phase aqueous phase
MEKC 43.1 0il phase
MEKC (  41b g MEEKC ( 450 o)
MEEKC
MEKC MEEKC [Poouthree, 2007]
4.9c 10 % v/v ACN CAP
DCAP

MEEKC



0045 0045
0040 a) 0040
0085 0035
0030 b) 5% ACN 0030
CAP
DCAP
0025 0025

¢) 10% ACN
0.020 0.020

0.015 0.015
d) 5 % MeOH

0.010 0.010

0.005 0.005

e) 10 % MeOH

0000 0.000
5 10 15 20 ZMSiHUteS 30 K3} 40 45 50
49 MEEKC (a)
(b ¢ ACN d e MeoH: 10 mm Namao7 pH 92
056 % viv EtoAc, 162 mm 1- 80 mMm sps
ACN CE 50 pm i.d. X40.2 cm (30 cm
), 5 °c, 25 kv,

0.5 psi 5 214 nm; cap = DCAP =



—— AN
40
35 —a— MeOH
30
g2
E2
<15
10 4
5
0
0 5 10 15
Organic solvent (%)
—— ACN
0.6
05 —— MeOH
0.4
k 03
0.2
0.1
0.0 - .
0 5 10 15
Organic solvent (%wv/v)
2 —— AN
6
<5 /
-
SN’
lz 4 /
34
2!
0 5 10 15

Organic solvent (%a/v)

410

time, b) electrophoretic mobility, c) retention factor, d) selectivity, e) efficiency

@ ¢ CAP):

—— ACN
4
—a— MeOH
<3
e
7]
~
E2
=
<
=9
0.
0 5 10 15
Organic solvent (%v/v)
2.0 S
—a— MeOH
1.5
5 o .A
0.5
0.0
0 5 10 15
Organic solvent (%)
% —e— ACN
80 —a— MeOH
70
60
Rs 50
40
30
20
10
0 5 10 15
Organic solvent (%o/v)

a) retention
f) resolution

CE 4.9



442 SDS

10 % viv ACN

50 MM sps
60 MM sDs !
SDS 70 mM
SDS
MEKC 4.3.2

80 mM SDS

50

CAP
80 mM sps

SDS
SDS
MEKC

DCAP

70

80 mM

5

411
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0.0275 : 00275
0.0250 00250
a) 60 mM SDS
0.0225 I\
Nl
0.0200 0 0200
0.0175 i
. h) 70 mM SDS
0.0125 i 00125
0.0100 CAP 00100
0.0075 DCAP 00075
0.0050 0.0050
1 ¢) 80 mM SDS
0.0025 ! 00025
0.0000 H e 00000
A 5 10 15 20 25 30 35 40 45 50

Minutes

4.11 MEEKC SDS
49c



40

30

20

tgr (min)

50

0.4

0.3

0.1

0.0 -
50

3.0
2.5
2.0

N 10’

0.5

00 -
N

412

—a—C
/ —a—D
60 70 80 90
SDS (mM)
—a—C
——D
60 70 80 90

SUS (M)

60 10 & %
SDS (M)

SDS

50

U

of

——C

——D

60 70 80 90
SDS (mM)
‘______..—-0——-""""
60 70 80 90
(mm)
bu U toll W
$DS (M)

retention time, b) electrophoretic mobility, c) retention factor, d) selectivity, e) efficiency )

resolution

CE 4l
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MEEKC
CAP  DCAPI MEKC 1 25 C 25 kv
CAP DCAP MEEKC
CAP DCAP
Joule heating
CAP DCAP MEKC 10 mM
NajBO7 pH 92 60 mm sDS 15 % VIV ACN
4.1d MEEKC  0.56 % v/v EtOAc, 162 mM 1- ,
1omm NaBOT7 pHI2 80 mm $DS ACN
10 % viv 4.9¢ CE MEKC MEEKC
MEKC ( 4.10)
22 MEEKC 50
( 49¢) MEKC
MEEKC MEKC
45 (Validation of the method)
45.1
(limit of detection, LOD) 1
(limit of quantitation,
L0Q)
[Swartz and Krull, 1997] LOD
LOQ
(signal-to-noise ratio) 3 10 LOD LOQ
CAP DCAP 3.3.7

(sample quantitation limit, SQL)
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LOQ
(sample quantity) (dilution factor) (concentration
factor) SQL CAP DCAP
capsicum oleoresin 4.3
SQL(g/kg) = 1000 (9/kg) (4.3)
capsicum oleoresin ( )
v ( )
/ (dilution factor)
LOQ (ppm)
0.50 ACN 10 mL
210.3 2013 60 mM SDS ( 3.3.13)
LOQ 43 sQL
CAP DCAP
4.1 SQL CAP DCAP 4.9 3.6 ppm (palg) (
4.1) SQL (
SQL )
SQL
(trace analysis)
41
LOD (ppm) LOQ (ppm) SQL (g/kg)a  SQL (ppm, pglg)b
CAP 5.2 16.3 2.2 4.9
DCAP 2.8 8.8 12 3.6
. capsicum oleoresin 0.50 ACN 10mL
2013
b CAP  DCAP
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452
CAP DCAP
16.3 975 ppm 8.8 525 ppm
CAP DCAP capsicum oleoresin
capsicum oleoresin
CAP DCAP 60 100 g/kg
Internal Standard
( 2.9 22) hisphenol
A internal standard (ISTD)
CAP DCAP CAP DCAP
bisphenol A CAP DCAP bisphenol A
hisphenol A 50 ppm 2
4.13 corrected peak

area CAP ISTD C~corr.CAp/~corr.ISTD) DCAP ISTD ( corr.DCAp/~corr)STD)
( CE corrected peak area

2.9 22) r2 1.0

Acorr,CAp/~corr,ISTD Acorr.DCAp/~corr.ISTD



A con',CAP/A corr,ISTD

A con.DCAP/A corr,ISTD

413

6l

y=0.0103x + 0.028

r =0.9987

200 400 600 800 1000 1200

(ppm)

y=0.0145x - 0.1193

£ =0.9990

100 200 300 400 500 600

(ppm)
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453 (accuracy) (precision)
CAP
DCAP (spike) 15 % viv ACN (
) 1
CAP  DCAP 50 ppm ISTD
3 4.2
Recovery
413
4.2
spike Recovery (%) £ RSD (%)

(ppm)

81.2 100.0£ 15 101735
390 99.940.1 102.740.6
780 1017135

438 99.0£2.2 9.3 2.3
210 99.0¢ 19 98.2+ 18
420 99.41 19

-
42 Recovery 99 102 %
% 183% RSD < 35
I-test Recovery
B
CAP  DCAP
(intraday precision) (interday
precision) CAP : DCAP (bpm) 390 : 210 (
600 ppm) 15 % viv ACN
MEKC 5 5 A con (



ISTD) ( 413
5 43
43 Aerr
50 % <32%
EOF ( )
() ( )
5
0 )
EOF
4.3
( 600 ppm)
RSD
L
CAP DCAP CAP
(intraday)3
1 1.2(11.51) 17 (14.45) 2.2 (4.06)
2 L7(11.73) 29(15.17) 39 (4.05)
3 13(12.52) 2.6(15.03) 2.2 (4.02)
4 4.8(11.67) 18 (15.15) 4.0 (4.03)
5 3.8(11.57) 2.3 (15.25) 4.9 (4.02)
(interday)h
3.2(11.80) 2.3 (15.02) 18 (4.04)

tm

;3
413)

RSD <

CE

Acor
DCAP

17
438

292
288
21 (289
38 (290
42(29)

—~ o~ o~
S— S S S

242.90)



4I6 1 1

capsicum oleoresin 05 ACN
10 mL ( 10 mL)
60mMSDS ACN (3331 ISTD (
3.3.10) CE { 3
) CAP  DCAP MEKC

60mM SDS 15 % viv ACN (
333.)

414
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a) A e DCAP
ISTD

b) B
. : .
0.02 0.02

d) D
0.01 0.01
0.00 0.00

8 10 . 12 14 16 18 20

4.14 q) Ab) B¢)

Cad) D MEKC 10mM NaBA 7
pH 9.2 60mMSDS  15% viv ACN, 50 (rin 1.0, X40.2 cm
(30 cm ), 5 °C, 5 kv,

0.5 psi 5 214 nm; ISTD = Internal Standard, CAP =

DCAP =
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corrected peak area

CAP DCAP , ( ppm)
413 413 CAP  DCAP
glkg (0 44
( )
v ( )
/ (dilution factor)
c (
0.50 ACN 10mL (0.020 L)
2013 [ o) 44
=
G5
44 capsicum oleoresin
(9/kg)
CopSIE CAP DCAP
oleoresin 3
A 43010.7 26.3 £0.6 69.3£0.9 69.1
B 43910.3 163 +0.6 60.20.7 60
C 59.1£0.7 406+ 14 99.7+ 16 100
D 41209 161 0.3 57.30.9

HPLC



CAP DCAP
44 CAP  DCAP
MEKC
HPLC
cartridge
solid phase extraction
A7
CAP  DCAP
471
20
2
2
)
al., 2009 [Kozukug et. al., 2005]

67

HPLC
MEKC
capsicum oleoresin
solid phase extraction ~ C18

HPLC MEKC
MEKC
13
( )
50 ( )
1
( +

[Batchelor and Joncs, 2000; Kachoosangi et.
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CAP
DCAP
( 33.1L1) CAP
DCAP CAPS50 100 ppm (polg)
33112 3 Batch
MEKC CAPS
452 % Recovery CAPs
% Recovery
% Recovery
100 % CAPS
(EtOAc)
(ACN) (EtOH) (MeOH) EtOAC
CE
(
55%vivACN 60 mM SDS) 100 %
EtOH  MeCH ,
‘ EtOAc ACN
EtOH MeOH
EtOAc  ACN
EtOAC ACN
% Recovery 4.15 CAPs50 100 ppm (py/g)
( 415 415 ) CAP DCAP
CAPs (CAP + DCAP) EtOAc
% Recovery (985  998% 1 CAPs50 100 ppm )
ACN (182 8.0% 1 CAPs50 100
ppm )

anhydrous MgS04 ~ NaCl
salting-out effect
[Morrison and Freiser, 1962; Anastassiades et. al., 2003; Majors, 2008] EtOAc



% Recovery 1009
% Recovery
ACN
100 ppm

100 ppm

CAPS 30

ACN
CAPS
> EtOAC « ACN
% Recovery
EtOAc ACN

EtOAC L

CAPS
ACN

69
1015 % CAPS 50
EtOAC ,
89.1 %

ACN '

% Recovery  86.8
% Recovery

SI-h45 S13-X30
4.16a

EtOAC
4.160
EtOAc
>ACN ,
CAPs

ACN

1 ACN CAPS

CAPS  EtOAc

“like-dissolve-like”

EtOAC

EtOAC



100
80
5
x
XX
40 {
20
32.5 ppm CAP 175 ppm DCAP
ED EtOAc/no salt EtOAc/salt ~ EE3 ACN/ no salt ACN/salt
120
100
80
S
&
N
40
20
0
[ EtOAcosalt H EtOAc/salt ACN/ no salt ACN/salt
415 Recovery ~ CAPS EtOAc  ACN

CAPS (8) 50 (h) 100 ppm (pg/g)



140 DCAP
a) [ cap

120 § \§ §
Elm | BnnnE 3:i:3:?
Ew ni -
PR S S
Z i g n

40 [ B s

I . =

04 :::::::::: . :':':':':' Trielenen

EtOAc/no salt EtOAc/salt ACN/no salt ACN/salt
Extraction method
b) 70 DCAP
CAP
60
50
g
S 4
é 30
<
20
10
0
EtoAc/no salt EtOAc/salt ACN/no salt ACN/salt
Extraction method
4.16 CAPS EtOAC

ACN @) a5 (b) SI3X30
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472
anhydrous
MgS04  NaCl
MgS04 NaCl 41
[Anastassiades et. a1, 2003; Majors, 2008] 05 10 1 (
25 ) CAPS 100 ppm (po/g)
SI-h45 33112
EtOAc 45
45
() % Recovery CAPS
anhydrous NaCl CAPS
MgS04 (ppm, pg/g)
100 ppm 2.0 0.50 10152.6
(pglg) CAPS 10 0.25 99925
0 0 998+ 19
20 0.50 - 130.5+2.5
1-hd5 10 0.25 : 128.0+4.5
0 0 d 1208 +4.2
= 3 batch
45 % Recovery
CAPS ( ! CAPS 100 ppm )
CAPS

salting-out effect



05
CAPS SI-h45
05
10 +NaCl 0.25
473 2 1
EtOAC
100 %
33112
EtOAC (05
(£1) CAPS
510
X, CAPS
X2 CAPS
CAPS
1 2 1
3 hatch
5% 1
EtOAC
1) 4 2%
4 5%
EtOAC CAPS

10

(E10

SI-hd5

2

(1280

20 %

SI-hd5

105

S13-X30

13

1305 ppm)

anhydrous MgS04

1 %Recovery

CAPS

1 1
S13-X30

(

)
45

(SI-hd5
417

S13-X30)
batch

43
CAPS

4 2%



1

107
106
105
104
103
102

101

417

474

DCAP

MEKC

1

14

EtOAc (anhydrous MgS0410  +NaCl 025 )
SI-h45 S13-X30
’ *
s *
EtOAC/o salt - EtOAC/salt EtOACho salt  EtOAc/salt

Extraction method

CAPS 2
(£1)  EtOAc !
CAP
CAPS
CAPS 20,50 100 ppm (fig/g) 3313
CAPS  EtOAc
CAPS 5 hatch 5
4.6
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% RSD (% Recovery)
20 ppm (po/g) CAPS 50 ppm (pg/g) CAPS 100 ppm (pg/g)CAPs
(intraday)3
1 11(100.2) 11(101.4) 0.7(101.1)
2 2.1 (101.4) 2.6 (98.7) 10(%.9)
3 2.7(100.0) 2.0(101.2) 1.7(10L.0)
4 2.9 (99.7) 1.8(%9.3) 25(%9.9)
5 2.8 (101.5) 37(10L3) 2.1 (100.6)
(interday)h
2.3 (100.6) 25 (100.4) 1.7(100.6)
& hatch (=5
b5 s batch ( = 25)
(intraday precision, =
5 batch) (interday precision, =5 ) CAPS
20,50 100 ppm (pglg) %RSD Y% Recovery 29,
37 25% %RSD % Recovery 5 ("=25) 23
25 LT% (% RSD < 5)
% Recovery % 105%
% Recovery % RSD Horwitz
[Horwitz, 1982, Gonzalez dal., 2007]
10 100 ppm % Recovery 80 110 90 10/%
%RSD<73  <b3 10 ppm
% Recovery % RSD
100 ppm %RSD<37 % Recovery
% 105%
( : % Recovery % 105 %

% RSD < 5 %
Horwitz)
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corrected peak area
(413

0.09

0.04

0.03

4-0-
0.02 A "/‘lc
0.01

il

i
418
EtOAC

Internal Standard, CAP =

16

3314 1 3 hatch
MEKC
418
CAP  DCAP
31
CAP 0.09
DCAP .
ISTD :) S8-h22
) ST-h70
0) S6-h70
d) $16-X00
) S21-X25
; L_ 0.02
f) 510-h35.8
0.01
0) S1-X25
(anhydrous MgS04 1.0 NaCl 025 ), ISTD =
DCAP =
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1-h45
S1-M40
S1-X25
S4-h50
S4-m25
S6-h70
7-h10
S8-h22
S8-M22
S10-X28
510-h35.8
S10-X56
13-X30
14-h53
15-X25
16-X60
S17-X14
18-X325
19-X40
S20-X30
S21-X25
S22-X28

3.8
5%
30

25
60
14
32.5
40
30
25
28

CAP
%1t
26.4+0.7
9.8+0.9
2081+ 13
18.3+0.1
25.7£0.5
84.612.1
175.0£2.6
62.4+2.7
16.6+0.3
196+ 13
13.0£0.2
4481 18
69.5+ 16
8.3£0.3
12.740.5
35.0£0.6
16.6+0.1
10.17+0.5
9.620.1
20.01.1
10.8:04

(ppm, pyla)

DCAP
329109
4.610.9
44102

14.2+0.1
8.610.4

115+03
47.2+2.8
869+ 11
18.81 10
4510.2
6.8+0.2

4.610.1
188+1.1
271,513
4.810.7

5.4+0.4
1793104
6.50.3

4.310.3

6.50.3

9.50.3

5.00.2

CAPS
128.0£2.0
31.0£08
142422
44,01 14
26.9+0.4
3711102
131.7+ 18
261.9+2.0
8L1£2.5
21103
26.41 14
17.6£2.9
63.6+2.3
971 £2.0
13.0£18
181424
53.0£0.9
231108
14.4£0.7
2311038
295114
15.840.3

1
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300
950 S8-h22
(200)
@ 200
% SI-hd5 SI-h70
g Y 28 1153 0
100 SS-MZZ (2.53)
, BT
OB oo SO o e 816X66 Z4r
R soasaie) a3ssiooi (2.85) *"(2.36)
20 40 60 80
(%)
4.19 CAPS ( hM
m X (hot) (medium) (mind)
(%)
CAP : DCAP )
MEKC CAP DCAP
bisphenol A internal standard
CAPS 47 419
CAPS |
/
CAPS SI-h45, S4-h50, 6-h70,

STHT0, SB422, SI0-h358  S14+H53 128 44, 37,132,262, %6 97 ppm CAPS
SLMA  SBM2 3L 8L ppm CAPS
CAP : DCAP

CAP : DCAP
CAPS
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1 CAPS 50 ppm (pglg) (hottest hot
chili sauce)



	บทที่ 4 ผลการทดลองและการวิจารณ์
	4.1 การเลือกภาวะของ CE
	4.2 องค์ประกอบของบัฟเฟอร์
	4.3 การหาภาวะที่เหมาะสมของเทคนิค MEKC
	4.4 การหาภาวะที่เหมาะสมของเทคนิค MEEKC
	4.5 การตรวจสอบวิธีการวิเคราะห์ (Validation of the method)
	4.6 การหาปริมาณแคปไซซินและไดไฮโดรแคปไซซินในตัวอย่างส่วนสกัดพริก
	4.7 การหาภาวะที่เหมาะสมสำหรับการสกัด
	4.8 การหาปริมาณแคปไซซินและไดไฮโดรแคปไซซินในตัวอย่างซอสพริก


