T T E C RS RN T EP GEE-E
R TR LR T 10

*‘FTTD*S‘)I‘% EE LB T RIS R ;ﬁqg\kziéggom'r kTR S A

Bldoié * PR AR R FTRA AL E R X T 7%%' X R oo e B R
CHC T PEELFHARLA BTN EFOH RS FR BT
PABBOBR > A A F R BT RARENAEL DANEY 75
- AN R ERER LA DN - LRI # 2+ AT
FERMEFI SR o A D ke Bk ﬁé»&rfﬁl“f" NE/ZECE SIS -
2R RG0S RE i d e

RPN p AR AL ENRBESEY AR P ARRE B TR
% 215 & (methamphetamine) {7 88 Z 4 5+ 7 o T B * B ag S iE
BE2ACBEFENR RGFRELITENAET Y A SR T H
17 & (cocaine) % 7§ % #f # f» ¢ JLe§e(morphine) -~ ;% ;% F](heroin) ~ 6-¢
fir5 r2(6-acetylmorphine) {&¥ & F(codeine)

Bo- AR B 5 Rl o f A8 EATH 3 K2 (GC-MS) % Ap B He Bk 1
HATRT ah > (e Ay Wk 2 BT AR E ik Rl o F AR A AT T R2
AR ITL IR AR A RBIE R EY BT i T
H 4 7 1‘656?%% g epE > 2R R F ﬂt“)jfuﬁ K
M g B 0L £ A 1772 (immunoassay)[54] 0 & AR & 7 > i (liquid
chromatography)[55—57] D B GBI R BT AT e H aR 2
Z 3] GC/MS[58] il B F i & M (selectivity) % & 47 & (sensitivity)
Flt P EE T S g TSRS E UV BRIE - Bk &7 F 47
2l BT o I R RSgenikiTie L B RIDRAR

%
B
N

—%

4.1 + 47 # (Cocaine)

2 v); B ?Ili"\.\:* %’L’%Ek“ﬂ“gr’é’f?’ﬁ?\& ]'%:\3'{3 ,rg " ié?ﬁﬁ%‘%'
v e PIARE T IT L PR
d1fs 0 301880 & k3l E B A 1980
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R EERRRLOEY L REI TN R ER[32]
TR AT EY £ 893 Pig > B R4 Figure 4-1 #75F > x L4
benzoylmethylecgonine ° + 4k % — f b F8FFE & BREZIT* 2 I A

SEF G EERETNELIF L > LT Y AN Slew hh g i
Fla pe i 5l FRAS L P e[49] o
RERARM RIS R - a R BT AR TS

Crack »EE i * v irde § HR7 1 #mt‘ A g @ EEY R E g
ﬁ%%@%§~%tu#«\—u~%@‘¢%awk,$@gm§¢@g
SO s HF R REFA R Bl _%E#Jzﬁ\:,‘
e s s HIT S N s g P‘»f? L %;nr SR I
dg G SR ST AL b i i ml‘ﬁlﬁ"’-(blood brain barrier) 3§ 4c
Wieh chpd > e E e @ > 25" AL -

4.2 +5&(Morphine)

R r2Ae L3t Morphenus s T HF 2 12 & > 1806 &£ d LR F e
Serturner § & p g7 ¢ R Ao 2 ALK S AR A (L end frdg o 1820 £ 4
W F Merck Z R 824 &8s o 8 51853 & 4 HFMA T A E o B
9 A T L2 et o Bl SR il R e 0 @ b B R
B k[32] -

PRl g S (Opium) ¥ B Bend Fdb ML G F B ARG § R
B2 P FRA G AR 0 A R el SR X R Fdg R f AR (T
H ‘3‘5’]‘]{’:&\?’ Figure 4-1 #777 » -5t 2 v§e22R| 72 & 5 4827 1% o %gg_p 1

* r«b—‘ ]ﬁ&% Lr ]ﬁ& iﬁé%'ff/ﬁz’ ’ﬁi > B Hl‘ﬁk‘g_@l% * ;]z ,—,,. fj’x
R o vE el R R HP g}ﬂzﬁ,\#"& SR A | ESEE PIDE I e e AP

B R1E) 90% emBreg b 24 ] PER P SRR Y R e EeE et v JRE
> AREREES BIE 60% € B 24 P PER B R P EE D Tt - BT et
X 4 RR[S0] -

4.3 74 & %](Heroin)
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Ak Fl2 - § L5 - ¢ sl e2(diacetylmorphine) o @ & -k iy fk L2 of
Ao gk 17 B eana B L (hydroxyl group) F 2 T fig £k (acetyl
group) Poit o H 24 de Figure 4-1 #7710 Pqi3 (2 5] 0 Fp B it @+ % 3
Sv o FI BB PR kR P FRA L K SLenip T

AR TR 1874 Ed AR E R AL S NEY 1898 £ d LK
Bayer # 4 & @it of 4~ d shef 2 e ﬂ{ﬁfﬁﬁﬁ%%fé L X FTenEE e vl e
FIRGeenTo A5 0 2 S R F MATHE AR vk 5 R e ad~81 v 2kl
FrEcheta 8 B Fptid s 2R RORZEY > 1924 ﬁ%@]ﬁﬁf— B
BB G TS% e B AF) G % G T AL[S1S2]0 T L H $HE R
giék%goaﬂ%rw»kﬁ%ﬁ@ﬂﬁuﬁ$’%1%5ﬁ5$¢
EFR R LA 1953 & & F. KL PR F53] AR A 90
ﬁfﬁmtﬁmﬂ’¢@wﬁﬁ%i%ﬁiﬁ’%% ERESAE XS
FoNER RS TG S - sp I E R

=

ETINS

4.4 6-2 figrh e2{(6-Acetylmorphine)

6o BB s b i TR A AP § (P RS 5B B
’h&{ir Flgure4 I #9777 o d 3T96-2 ﬁﬂ?“:% EL & e /r' qmj&"‘% i /5‘1’*” 3

d-ffiui%ﬁgg‘l FH A 6-T FErhea oo B F R R H LR R Flavk A'ﬁ[52]

Y

4.5 ¥ F F](Codeine)

VEFR LT Aeget, (V8 2 50 60 ,-7,8-didehydro-4,5-epoxy-3-
methyoxy-17-methylmorphine-6-0l » 1= 7§ 5 = & &1 0.7~2.5% » H 5454
Figure 4-1 #757 1832 & d F R B R P s gk > XM @ %
Bk A E G o WK AT 2 BB %&’ﬂ~ﬁ@h%
PR Rehs s o FIH B Skl R ey JERFMEAG R HIE
AT FF2 AQREE 7 £ 4 8F a7k IsDhy fI 5 1
FA(R10022)50 AR %5 B s FHESE 100 F2 (#1002
)10 2t ¥ B Rz eEHES T EAN R (3R
100 = A% 1.0 = §u~fﬁf SR EL N Bg FIE g o T FFEC PR

65



Bl L4 RS XA 4 (iR BF 13“11’19 g'i | E,&m A dH
bk i £ 0 P o M AP I

2,

o Bt Bog ook g eni®d o b
Ut AR S F R a2

AT 2 TR R A & S gl B - T AR E 2 Medullary centers
e (E* m g NAEFE Gk c T PR AP RIBLEE AL
B E R 0 4 R4 AedIH G AL R hiER 2 A R T G %
Pg o Pl ARG s H Y R B EER GRS g R o
EH ETANFR L REAR AT ER FAETFLE AR BB A B
g;ﬁﬁmz\-ﬁié‘ e d[32] o

I
}n;x

i

46 Mt kEE 2

d Figure2-12 en 2P B RO F T s 7 FE R o SR E
o ROH G 0 o2 VO N AR £ A ARk (ex
CSEI-sweeping-MEKC, ASElssweeping-MEKC, LVSS-sweeping- MEKC) > %%‘
%ﬁﬁﬁi%ﬁﬁﬁﬁ%b’ikﬁﬁﬁﬁﬁ’?uwﬁ—ﬁﬁj%ﬁﬁ
MEsg4e 10~ 100 B > Fl o fede R g T E S a4 o dnd A 4Td B
MOpH BT Z BB AT A T2 0 A kgD E
Rt 2 FREFVBHEIERE 2 > B EFRSRD kpES
(CSEI-sweeping-MEKC) &k i& 7 & 47 o

B EREE 2 BEFERY RGN EARY A
-3 ETREWRR (high-conductivity buffer solution, HCB) “vi%* w¢
Fho BAEr - [ EAK BRI STRIE S MR ARET
RATLBUT A fd o AR A e THRRET ) KET AR
Pl S KRR 305w 18 ET )i‘?%?@??%fﬁ(f”&?}%?v)%ii&“
TR Flt AT g R ﬁa+*'l\\¥v " ABETREER RN
Feer G % - :'K;'i&f{'ﬁ° FTREHEIR> - g s B E T BT
% 7% t4#](sodium dodecyl sulfate » SDS) 2. % § S =3 % » S PFIEHET &
Vg g FlF RS L (> v )P e B b § T € [0 (DT )
e b § AR S RIS U RR R R
(1T sh)> e A b FlptA) A 2 SRR 380 & f8 L MEKC 8412 7 4

Fu

4

‘.

é
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Bog P 5 WLE T e Won L W?%’?ﬁtﬁ,/%m AL Flpt L i g
ETREGARSPERYE AM pH 7T » ¢ E R R B2 P o

47 RBEER

g * P 5. & 2 @ (Beckman Instrument, Fullerton, CA, USA) #7112
Cm RA 0 PACEMDQ 717§ s o % %7 Lk % - faigrt
7|(UV-VIS diode array) ¥ 5 P % o ik ¥ &~ $7853d Beckman Cotlter
MDQ 32 Karat software 474 £7 g2 5 2 p & 50 um 0 HjE 360 pm o 4

NS

E

£ 60cm(: HRF 5 50cm) 2 - F it £ g (fused-silica capillary >
polymicro Technologies * Inc.,Phoenix » AZ » USA) 5 A dg s> £ wmg
b R g vz BRI % polyimide(PI) 14 X gy iE 0.5 ecm o £ ue fRIA R
MR ) R 2 "f B2 BRI R A R v o g IR R A
25C T o A HERBR G 20KV e M JOKV R RN S g ¢ oo
P B ot 2K 2 240 nm e B S E e gd g ok fhd Milli-Q ok &
(Millipore, Bedford, MA, USA)  #7d% & o

4.8 #¥

T3 REB A 78 B o ik & - 4 (disodium hydrogen phosphate
Na,HPO,) ~ 2 ¥ i* 4p(sodium hydroxide) % BLp Fluka= & > -+ = = fL e i
(Sodium dodecyl sulfate > SDS) p#p Sigma(St. Louis * MO » USA) - & #p&
(citric acid) ~ ¥ f%(methanol) ~ ¢ % (acetonitrile) ' B p Merck 2> @ > vf e
(Morphine, catalog no. M-005; 1 mg/mL methanol; MP) - /& /% ¥](Heroin,
catalog no. H-038; 1 mg/mL acetonitrile; HR) ~ ¥ {# F](Codeine, catalog no.
C-006; 1 mg/mL acetonitrile; CD) ~ 2 fgr§ 2= (6-Acetylmorphine, catalog no.
A-009; 1 mg/mL acetonitrile; AM) -~ + &k (Cocaine, catalog no. C-008; 1
mg/mL acetonitrile; CC) 3 f&p Radian International = ¢ » # S350
Figure 4-1 -
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49 HAipFB

i * Supelco = & (Bellefonte, PA, U.S.A) #1724 & 2. 12 port Vacuum
Manifold #F4p 5 B~% % > #fic EYELA = @ (Tokyo, Japan) #7# # 2. A-3S
-k "E Rl A oo AR k2 B’vg % Qasis® HLB solid phase extraction cartridges
(3ce/60mg) P p Waters = & (Waters, Milford, MA, USA) » § Z#71i¢ * 2.7
HR5i TOA = @ (Tokyo, Japan) #12 & eHCM-40S 3| figﬁ o

410 R %> %

4.10.1 #7* g 734 f& (Condition)

ARBATR P L g M S0pum o MR E 360 um o F L E 60
cm F %xE A 5 50 cm ’éémﬁ?%%%ﬁﬁﬁﬁﬁﬁﬁ&m% Jﬂ%f‘yoz
cm o f e R TS GRIE oS 3 MDQ + &P o ATenS g
AR m kALY AR AL TS I kR 2 Qﬁji%
RS o 5 R e ML AR AT L ION 2
3§ VHoRBRFBI RS W’? PhEEZF FR AL 20 A48 0 R F D B R
w2 4o R kAR ~ W pH & (100 mM, pH 2.2) 8 HFp4/B4 &
ARG R E 10 AABISE Y o

4102 R %W ~ (8L mE dygL

FXFHEFHLREY 100mM, pH 2.2 R R/ E - 4 E 0757
LSERCIPAY PR ISt B ‘m? ? SEN ol R E X A Y 777 B
Rz BETREEARMCB) Fi4k 3 rd FFECBEAREFRE

AT R R TIALE I N TR EERRI TR ERADS G BN
B RJLFIEF B F AR L R e FRE SR A A B
WrLE R AT R EL ARk S A T B P AREL RS
FRT S EL T BEAN 20 A 4R £ AT ok 20 A4 MR e
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o

R 2R A W EARER Y B b o

4103 v F#kx BrEEFEERR2ZRY

#% *=(Morphine) ~ /% 7% %] (Heroin) ~ ¥ # %] (Codeine) ~ ¢ figr§ ==
(6-Acetylmorphine) £ + 47 4& (Cocaine) ¥ & 5 2 p e B>+ 9 fpat ¢ %
% % 1000 ppm R B2 % 33 h kP -10C %5 0 d R & G

A ;‘%éﬂ”‘ﬁ?%% s F A Z R BERTEER R A RIE NI BT K
LA Sppm o AATPER RUTE & 0 B R AR D F ik

4.10.4 # Ir JRHEA HLIE 2 2R3
41041 B %3 % 7 b pH 482 548

AR B D R AP A RS A G F R RLE ) T
WHhEws R pH B9 2 BB AP U TREFARERE B B
(100 mM 18 ¥ Fe/BEfL & = 43 #7307 5 15% viv) » ¥ B 3 3 % kB (50
mM & /AR & - 4 B3 %) 2 SDS 150 mM g o A K o
pH f&d pH22 I pHS5.0 H#H¥ 3% pH BHT Z g B &L 47
A REOEE Bz > R~ & 10KV ;300 sec 0 A7
FER 5 500 ppb  AFEHE SRR S | mM R FR/BEEL & - & B0
(pH2.2) ; &~ 37 &R 20KV -

41042 % B3R 5 €4 kAR SDS 2 4

3§

Jho A ¥ F i SDS ¢ R 00 R f T FACS P kg
PEFILATLRETREEGRR2ZEZ(100 mM R /R & -
a5 15% v/v; pH4.0) 2 4 B 3% 05 %k B (50 mM & s /H s

w

1:»

%\

% 2
=
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FoHpgipiR pHA0) B F R EHEE R SDS chz £4 50mM I
150 mM > Hepsgpigi > 52> TR 10KV ;300sec » » 154 kR
% 500 ppb ; FREEEZRE | mM RIFRE/ER L - 4% B3 % (pH
22) 5 A#TR 20KV o

41043 BERARAETZRZIEI R HLPE

f

=W T
Ko

o

*

A
5 R
F2 z R

A8 A b B RS AT LR AR RGP S0 R d 7

% b BETRAEERRMZF % 20% > I3t W EHE

BB B E R A YrcF2 B s U pist » 3T REBZRIE

B 5100 MM R HEREARE § - 40 Brn i (pH 4.0) ¥ B SRR 5 50

M R RAR G - S n ik 5 £ 150 mM SDS o H 5L~ T 10

KV ;300 sec » A 474k & + .500%ppb, ; A1 &3 % & 1 mM & 77/
B E - AN R iR (pH 2.3) 1 ATHERVE ~20 KV -

44—

i

=
(5]

N

5 4

o
&
s

41044 F BEHTFZ R FRIERZIEE

o AETAEER R RA O RRI B NRBER T LY
T FFEwR RIS ERS 10 mM I 100
mM o R R E B RHENEASE R G RGBT H i

BETR. ff%rr,p,.z R 5 100 mM & FERe/EEpL & = 4 3 &3 % (pH
40) 78 10% ¢ % > ¥ B2 6=5r(EH40)7 £ 150mM SDS » # &1
B 10KV ;300sec >~ 174 k& 5 S00ppb ; fFftk &3k s 1 mM
FRA/AFA S - A E R R (PH22) A 8RR 20KV -

>—L
=
(g
™~
.
ay T
S
B3
A

=
s;ﬁ =

41045 $ 51 6pF R

F RSN TR 10 KV o s LR G s v 2 8 B 4ok 58
2l g o AT kR 5 S0ppb L SR d 300sec & 900 sec
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et etk LM RS R e 2 P AL S 3 HR REER R
100 mM & #pe/mipe & = ¥ B2 R (pH4.0) 28 10% ¢ % » ¥ F 5
AR (50 mM R FR/BERE & - ¥ 3% 5 pH4.0) 7 & 150mM SDS -
FRESZ RS 1 mM RIFFR/EEFES - 5 B3 % (pH 2.2) 5 ~ R TR
20KV o

41046 £ RAEAHE TERE ¥ 8

PR LT AR S Rk Sppm 2 1 mM R FHFEL/EREL & - 4 ¥ B3
% #f = 50 ppb ~ 250 ppb ~ 500 ppb ~ 750 ppb ~ 1000 ppb * T fEik & i& 7
TASRE H o &L 5L 10 KV, 600 sec > 1w il Bl iR AT E B 2. g
BRFLrMFFLELS M LASNI o FiRE Y HEF LT A
Yo Bk g AR R TRl aREHRE T b R e ¥ A A T 2 BB
PREZAEHFS 6 fFEAg R RS BU PR RLE
(RSD, %) -

4.10.5 # % 2 B

SR RHAR R FE PSR F IS TR R BB E 2 A
AHE 25 15mg 4 » ImL 7 fieF4e3 2T 30 A 4805 > 1 3000
rpm #e 10 A48 BH P EBRY 1mM RIFRE/MERKRET - HE TR
(PH22) 8 1000 &2 f5i& » £ mF 74447 -

)\T\

4106 Foi 52 FAR 5B 2

7w /iju‘{;‘z%;%r% 2 mL 4v» 200 uL 5 ppm B & e & 5.2 |1 mL
10mM  egiple s 073 % (3 pH ©H318) g £f1* 2mL ¥ ffr 2mL
10mM gk & 7% ik (pH 8.0) R AT r2ATenFAp X B g 0z b if
KA FHHF R 3 mL R t&E )2t 1 mL/min einid il
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i
4
ki
w
(u
e
—‘g
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3
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N
2
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s
=
\
N
4
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X
=
=
A
A
j¢
[\

Bois ki b A0°CT U F F e feR e L 0 2mL 3 kv o
5

BR2ZTER > FHTERANS56 uS/em P F L A d A
N

Tk AFERRZTERNIS5.6uS/em > P A L g TASGE o
4.10.6.1 H4p F B2 w 2 ¥ (Recovery, RE)

AR H B e S0 R @};}\;‘,’i %%:r‘}»m&%’ri #A* 2mL 79 Ff\/&
B&P Fder | mL 10mM gdpe F 7% 7% (pH 8.0) Fe 0 it 2. F4p 5 B~
Fro RO e F F eRECES 0 4 r 200 pL Sppm R £ iR B Bl g R w0
3 2 mL(Post-extracted spiked sample) > & » £ fmg &AL B 76 KR
B i Bewn 4o 2~ 200 pl 5 ppin GRS 0k 5(Extracted sample) 2 A 47
BEVROGEHARE G FREE D ED 2Nt 42 AT o RS EAR
T E AR TioEiei196 B HHER iy ®(SD) > s 95% T i
W B oo

411 %% 23t

d 461 &8> AR pH B0 F L5 TR
B7 LFEd pH BRETHEAOBFER 0 bl S mF AGER G E
MPBGFE L P LG LG e RS LR
M EARE S 275 A5 d R )xgg.)\t,m? Fii1or e E Q
Forid A 9]

Q = (“ep +Heof)VTCI'2Ct /L (6_1)
Ho gy 2AFPORABHE > o 2 DB EHEF >V 5 TR

72



PRSP LEC R AKFEER S t SERERT L SSmE R

1 AR e ¢ @A AR B A ?’@F®m42
%?pHiﬁ'ﬁ AAT A AT BARAGT I AT 0 7 pHE S
Cchi 4 R R S e £ eﬁ%%ﬁ@wﬁ%?ﬁ%ﬂﬁ e
g R
L

Nw
—\\

dreg

._\

'__JFI’_
4v i@ ?&
AR T @ He?2 (SDS) eni®* 4 5 2@ #&ﬂ,}sﬂrﬁr‘f’l“i% » 2 pH 5.0
SRR A 2 o FE R pH 4.0 S Rk b b A BRI

4112 # R E 3R $ €7 bER SDS 2 25

, o B ;‘éﬁ‘:ﬁ?‘]i%&i“g{ be Ik A 54 £ % #ic(capacity,
k) e BT RF RS j\*%;ﬁd T Here (SDS) 1T = = ik
5o 0% f R BB RVER B ﬁ&Pﬁ’&ﬁ#—ﬁémﬁ%ug
-4 v e > d Figure 4-3 ¥ J'SDS kAR d 50 mM I 150
mM ’A\+?%ﬂ%%ﬁ%ﬁ ThHfeE @B b s S 475 F E GliAR s > B
T Hcre 1T 4 ARG o 11}%’?;’(%%%@65%%“;]‘&;4&5@0 ’&.u%‘ﬁ‘ﬁ*iﬂ" mox ¥
Figure 4-3 5 1 SDS kAR #4c » A 474 chk E Mg 34 > @ F it h
Rdgred o wg SDS AR A 150 mM pF o H g BRES AL mf
RE R Ll Ry A gk G 0 FletiEH SDS R 5 150mM G B

(EA A

‘?k ‘.’D\“\

A3 BHETRETFARTEA L 2B

(NS

d Figure 4-4 ¥ U R R 7 3 BB ARZEBZ R 0 5 ik
(cocaine, peakl) £2 ;% ;% F|(heroin, peak2) #& ;= B o F o 5 & 4 3 > & JF
&
Fooxd 2k 85 R maﬁ’ﬁﬁﬁﬁbgiﬁyéﬁ

d  Figure 4-4 “71 ’;‘,”134\: 10% % & &2 9%9?%£&\%3’“i§¥if]§4t

Gt d B8 IR AN 45 A AT 4 G AR 2103 iR AR £ I 1§ A A ek
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TR %f%ﬁm&%gﬁllwaggma%ggg

4114 FREEARI PRI ER 2L BE

d 464 580 kg ¥R
WG L g P i Zeta § L
WRBIAL RO v RGeS E S e gk o F BN el
m?mﬁgg~,Aﬁ#*ﬁW&W@§ﬁi@ﬂﬁﬁ%@$ﬁ%o
poeh o FIR B Y f T (SDS) 0 B R R A R R T B E R
RHH L BRGNS FERREER RO § D)
+ %R AR ,T*o g€ A 2 40 2 L&k T] ch R 4 47 i * (electrophoretic
dispersion) » § ¥ R S &3 - B E T A& BB R PIF B R MEF > FL
?%ﬁﬁ%ﬁ’ﬁ?%@gﬁﬁﬁﬁﬁﬁﬂ@’%*ﬁ%%&ﬁ%%%
Fo Fl B B AT ARG
d Figure 6-4 #7177 % FE@aR4gE+ A4 10mM1 100 mM &
Fim  VUBBRNFFIEEFRRFETREFRRDPFT AR M
(10 mM, 25 mM, S0mM) pF > H o Bl b 5 ¥ F 8030 55
%%?&%@@ﬁﬁ%iﬁ&%%ﬁﬁwﬁﬂ&%aé Ziis
cABRDR G oA AT A v AP R R F ) TR
Pl n R R B R RFRGPHE BRTRTS  &
PeieH e F LR K pH @ "'ﬁrg‘,ﬁ»w# | & %o eig R o AT Bt
HAcdp+ R m g~ TFE R M @#Bﬁkf%ﬂﬂﬂgﬂ vt
fi H kX ﬁ"i 2 180 BEHT SOmMM hF B EBES R G B aig it

=
T

[e]

4115 % &1 5P

£ “%ﬁ B m®L r cnpF R R 4ei8 k& > d Figure 4-6 #7
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o LSRR 300 sec I 900 sec o gt kT HEH R PRSI &
Aok d b B F A R P AATS AT kR ik T
SRS e BB T EH SRS 0 F L R AR
Figure 4-6 # 5 12 6fpFF 3 900 sec PFiA ¢ P BE R H » 2 L PFRF 0T
AR EEE AR E R ENH L o peak 1(cocaine)k  F)JL b pFF 3 4o
B REE e - A2 F Y kR 2 150 EHE 0 MR 600 sec

B EeniE i o
4116 &k 2 L B 5

d  Figure 4-7 (C) #7757 » . CSEl-sweep-MEKC #73F 3t e i% 4 3 1%
E(BETREFAR 100 mM 1R BEL/BERL G = 40 #9% % (pH 4.0) 3
£ 10% 2 %% B 553 7%  SOnMMAR I fL/pps & = 40 % ®5 % (pH 4.0)
z 150 mM SDS - &30k s (L mM 1§ R R/BERL & - 4 8 B5 R
(pH2.2) ;& R IOKV: 2453k B 5 50 ppbo jL & pF & 600 sec
L B 20 KV) T o Eii w3 EEMEKC ( Figure 4-7(A) 200 ppm, /& 4
A~ 0.5psi, 3.0 sec, » #rif HU500mM R HFPA/BEFL & — 40 7% 7% (pH
4.0) z 150 mM SDS > » #3 B -20 KV)% sweep-MEKC #-3¢ (Figure
4-7(B) 1 ppm, /& 4 ;2 > 0.5psi, 300 sec, ~ #Lif i+ 1 50 mM & 5 fa/maps &
- 43 R(PH4.0) 7 150 mM SDS > #4503 % 5 50 mM & 5
FL/RSPA & - 4 B3 (pHA.0)F % SDS%ng B 20KV) o d B
#7 11 g 2 CSEl-sweep-MEKC 5% 5 3 k55 110k & (50 ppb) 4 47
$oood BH F BB A 20 S SEpagn (L5 4-1)0 S35 159 Table
4-2 ¥ 5 & 474 & CSEl-sweep-MEKC #i-5" 2 + 22 % &2 1§ v MEKC +* #&
A eF e 2200 B4t o & sweep-MEKC W #35% 42 St o

AULTEREAZ 2R R & R

A ES FEXNT S £ RNCEY F A BT



k% GF N ES I E D PRI AR GAMIERET 5 EAFT P S0 &
%Q#ﬁhﬂﬁﬁﬁﬂﬁﬁf&ﬁﬁimﬁﬁwérT%h4&”%T’?ﬁ 15 40
B pF AP SHE R i £ (RSD, %) 32013 048% 5 454 & AP 4R i £
(RSD, %) 32] % 478% »d Vo h T % 2 h BB EFFAHF L 5 1
4T o

Mo ik 2 RPN ELT A RS ERRAFERE S Rk
Bit> NBELPEERPYITTERIVA BE A7 2 T ERE
¥ ARAE S A28 deTable 4-1 #777 » AUHAR B R 3(7) 3594 370.9927~0.9967
2O BEom SUMRE TR R4F o R R Rk A HURNEIE R 2 02 RHE
*T(S/N=3) % 0.13 ppb~0.43 ppb 2 [

4.11.8 % & 2 1B

d Figure4-8 #7771 » B Z iR L A SRR D2 - 7 AR K
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Table 4-1 Stacking efficiency in term of peak height.

Compound SEheight SEneight”
cocaine 2400 46
heroin 2200 50
6-acetylmorphine 3100 46
codeine 3000 43
morphine 3200 47

* peak height(CSEI-sweep-MEKC)/ peak height(normal MEK C)xdilution factor
® peak height(CSEI-sweep-MEKC)/ peak height(sweep-MEKC) x dilution

factor
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Table 4-2 Regression equations, coefficients of variation (r2), limits of quantitation (LOQ), limits of detection (LOD),
migration times, and values of RSD for cocaine and opiates during separation using CSEI-sweeping-MEKC technique.

cocaine

heroin

6-acetylmorphine

codeine

morphine

Regression equation

Coefficient of variation

LOQ (S/N = 10, ppb)

LOD (S/N =3, ppb)

Migration time (min)
RSD (%; n=135)

I . Migration time (min)

II . Peak area

7 =10.9969

0.45

0.13

6.95

0.32

2.31

¥ =0.9961

1.36

0.40

7.07

0.30

3.26

1 =0.9946

1.43

0.43

7.79

0.34

2.55

1 =0.9927

1.25

0.37

8.13

0.37

4.78

1=363.78 x + 704.08 »=85.345x+41023 y=169.72x +6927.4 y=206.61 x+ 11247 y=289.8 x + 120.08

7 =0.9937

1.05

0.31

9.33

0.48

3.02
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Table 4-3 Identified compound and purity of three suspect powders

No. Identified compound Purity
I morphine 5.2%
I heroin 3.3%
I cocaine 15.4%

80



Table 4-4 Recoveries for cocaine (CC), herion (HR), 6-acetylmorphine (AM),

codeine(CD), morphine (MP).

Recovery AVE  £1.96xSD
CC 82.6% 88.4% 90.5% 83.0% 78.3% 84.6 +9.54%
HR 67.9% 75.6% 69.6% 73.1% 76.6% 72.5 +7.38%
AM 72.7% 70.0% 67.7% 78.9% 68.2% 71.5 +8.99%
CD 72.3% 69.6% 77.0% 68.8% 72.4% 72.0 +6.35%
MP 78.6% 72.3% 75.9% 77.0% 76.6% 76.0 +4.57%

* 1.96xSD (95% confident level)
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Figure 4-1 The structure of cocaine and opiates.
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Figure 4-2 Effect that the pH of the buffer solution has on CE separation. (A)
pH 5.0; (B) pH 4.0; (C) pH 3.0; (D) pH 2.2. Conditions: HCB: 100 mM citric
acid/disodium hydrogen phosphate buffer, 15% acetonitrile; BGS: 150 mM
SDS, 50 mM citric acid/disodium hydrogen phosphate buffer ; sample solution:
1 mM, pH 2.2 citric acid/disodium hydrogen phosphate buffer; electrokinetic
injection 10 kV, 300 s; separation voltage: -20 kV; Analytes (500 ppb): peak 1,
cocaine (CC); peak 2, heroin (HR); peak 3, 6-acetylmorphine (AM); peak 4,
codeine (CD); peak 5, morphine (MP).
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Figure 4-3 Effect that SDS concentration in background buffer solution. (A) 50

mM; (B) 100 mM; (C) 150 mM. Other than the buffer solution having pH 4.0,

the separation conditions were the same as those described in Figure 4-2.
Analytes (500 ppb): peak 1, cocaine (CC); peak 2, heroin (HR); peak 3,
6-acetylmorphine (AM); peak 4, codeine (CD); peak 5, morphine (MP).
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Figure 4-4 Effect that the percentage of acetonitrile (v/v) in the high-
conductivity buffer solution. (A) 0%; (B) 10%; (C) 15%; (D) 20%. Other than
the buffer solution having pH 4.0, the separation conditions were the same as
those described in Figure 4-2. Analysts (500 ppb): peak 1, cocaine (CC); peak 2,
heroin (HR); peak 3, 6-acetylmorphine (AM); peak 4, codeine (CD); peak 5,
morphine (MP).
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Figure 4-5 Effect that ion strength of background buffer solution. (A) 10 mM; (B)
25 mM; (C) 50 mM; (D) 100 mM. Other than the buffer solution having pH 4.0,
the percentage of acetonitrile (v/v) being 10%, the separation conditions were
the same as those described in Figure 4-2. Analytes (500 ppb): peak 1, cocaine
(CC); peak 2, heroin (HR); peak 3, 6-acetylmorphine (AM); peak 4, codeine
(CD); peak 5, morphine (MP).
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Figure 4-6 Effect that the injection time. (A) 300 sec; (B) 600 sec; (C) 900 sec.
Other than the buffer solution having pH 4.0, the percentage of acetonitrile (v/v)
being 10%, the separation conditions were the same as those described in Figure
4-2. Analytes (50 ppb): peak 1, cocaine (CC); peak 2, heroin (HR); peak 3,
6-acetylmorphine (AM); peak 4, codeine (CD); peak 5, morphine (MP).
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Figure 4-7 A comparison- between—the CSEI-sweeping-MEKC, sweeping-
MEKC method and normal MEKC. (A) normal MEKC. Sample concen trations:
200 ppm; hydrodynamic injection: 3.0 s. The separation condition: 150 mM
SDS, 50 mM citric acid/disodium hydrogen phosphate buffer, 15% acetonitrile;
separation voltage: -20 kV (B) Sweeping-MEKC. Sample concentrations: 1 ppm;
hydrodynamic injection: 300 s. Sample matrix: 50 mM citric acid/disodium
hydrogen phosphate buffer. The separation conditions were the same as normal
MEKC. (C) CSEl-sweeping-MEKC. Sample concentrations: 50 ppb;
electrokinetic injection 10 kV, 600 s. The separation conditions were the same
as those described in Figure 4-6. Analytes: peak 1, CC; peak 2, HR; peak 3, AM ;
peak 4, CD; peak 5, MP.
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Figure 4-8 CSEI-sweeping-MEKC electropherogram of (A) standard sample (B)
suspect I , (C)suspect I, (D) suspectIll, (E) mix (B)(C)(D) powders and spike

cocaine, heroin, morphine. Analytes: peak 1, cocaine (CC); peak 2, heroin (HR);

peak 3, 6-acetylmorphine (AM); peak 4, codeine (CD); peak 5, morphine (MP);

S.p., system peak.
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Figure 4-9 On-line UV spectram of morphine, heroin, cocaine and three

suspect’s powders.
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Figure 4-10 CSEI-sweeping-MEKC electropherogram of (A) no extraction

urine (1/50 urine, conductivity ~55.6 uS/cm), (B) solid-phase extraction urine

(spike standard cocaine (peak 1); heroin (peak 2); 6-acetylmorphine (peak 3);

codeine (peak 4); morphine (peak 5)).
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