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SIRIKANYA RUANGSRI : SEPARATION OF METHAMPHETAMINE AND
DIMETHYLAMPHETAMINE IN SEIZED DRUGS BY THIN LAYER CHROMATOGRAPHY (TLC)
AND GAS CHROMATOGRAPHY (GC). THESIS ADVISORS : SIRIRAT CHOOSAKOONKRIANG,
Ph.D AND SUPACHAI SUPALAKNARI, Ph.D .78 pp.

Currently, the dimethylamphetamine (DMA) has been increasingly found in
seized drugs. It is thus necessary to examine the methods of separation and determination of
DMA in the seized drugs. In this work, the methamphetamine (MA) and DMA were separated
and analysed by Thin Layer Chromatography (TLC) and Gas Chromatography (GC). The
drug sample was extracted by using methanol as a solvent prior to analysis.

In TLC study, it was found that the separation of MA, DMA and Caffeine can be
achieved by using a solvent system of ethyl acetate : methanol : ammonia (85:10:6,v/v/v) as a
mobile phase and using 1% Fast Black K Salt as a plate developer. For 30 samples analysed,
the average R values of MA, DMA and caffeine are 0.5315, 0.7629 and 0.6857 respectively.

In the GC analysis, a flame-ionization detector was used with a HP-5 capillary
column (0.32 mm i.d. x 30 m, 0.25 pm film thickness). The MA and DMA peaks can be
separated with a resolution greater than 1.5 . Linearities of the calibration curves for MA, DMA
and caffeine were obtained with acceptable results (R?> > 0.9995 in all cases). Limits of
detection were determined for the three analytes as follows MA: 0.0489 g/L, DMA: 0.0431 g/L
and caffeine: 0.0462 g/L. Limits of quantitation were 0.0503 g/L for MA, 0.0439 g/L for DMA
and 0.0527 g/L for caffeine. GC analyses of 20 samples of seized drugs revealed that the
contents of MA, DMA and caffeine were in the ranges of 19.65-34.65 mg/tablet, 11.70-34.30
mg/tablet and 24.90-52.90 mg/tablet respectively.
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2. ﬁ]ﬂ!ﬁll‘ljﬂﬂ1@lﬂuﬂl®@ﬁ1iﬂi%ﬂﬂﬂ1uﬂ]ﬂ1

2.1 Amphetamine

MINN 2 AUANTANIUATYDI Amphetamine

Systematic (IUPAC) name

1-phenylpropan-2-amine

Chemical Abstracts name

(boldface italic)

(+)-a-Methylbeneneethanamine ;

dl- a-methylphenethylamine ;

Alternate chemical names (lightface)

1-phenyl-2-aminopropane ; (phenylisopropyl)amine
; B-aminopropylbenzene ; racemic desoxy-nor-
ephedrine ; [somyn ; Isoamyne ; Mecodrin ;

Norephedrine

Structure

NH,

Molecular formula

CH, N

97713

Molecular weight

135.21 g/mol

Percentage composition

C 79.95%, H 9.69%, N 10.36%

Melt. point

280 — 281 'C (536 — 538 'F)

Solubility in water

50 - 100 mg/mL (16 °C)

Dissociation Constant

pK, 9.9 (20 °C)

Half life

10 hour for d-isomer, 13 hour for l-isomer

N Amphetamine [Online], accessed 30 November 2008. Available from http://en.wikipedia.

org/wiki/Amphetamine



2.2 Methamphetamine
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M3°19N 3 AUANTANIAANVYDI Methamphetamine

Systematic (IUPAC) name

(2S)-N-methyl-1-phenyl-propan-2-amine

Chemical Abstracts name

(boldface italic)

(S)-N, a-Dimethylbenzene-ethanamine ; (S)-(+) -N,

a-dimethylphenethylamine

Alternate chemical names (lightface)

d-N-methylamphetamine ; d-deoxyephedrine ; d-
desoxyephedrine ; 1-phenyl-2-methylaminopropane
; d-phenylisopropylmethyl-amine ; methyl-$3-

phenylisopropylamine ; Norodin

Structure

H
N

Molecular formula

C, H.N

107715

Molecular weight

149.24 g/mol

Percentage composition

C 80.48%, H 10.13%, N 9.39%

Melt. point

172-174°C

Soluble

1 in 2 of water, 1 in 4 of ethanol, and 1 in 5 of

chloroform; practically insoluble in ether

Dissociation Constant

pK, 10.1

Half life

9 - 15 hour

N Methamphetamine [Online], accessed 30 November 2008. Available from http://en.wikipe

dia. org/wiki/Methamphetamin



2.3 Caffeine

M31N 4 AuaNANAANv3 Caffeine
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Systematic (IUPAC) name

1,3,7-trimethyl- 1H-purine- 2,6(3H,7H)-dione

Chemical Abstracts name

(boldface italic)

1,3,7-trimethylxanthine, trimethylxanthine,

theine, methyltheobromine

Structure

Molecular formula

o
N O
MT
N
/ “CHj
C8H10N402

Molecular weight

194.191 g'mol '

Density 1.23 g/cm3, solid

Melt. point 227 — 228 °C (anhydrous)
234 — 235 °C (monohydrate)

Soluble 217 mgmL ' (25 °C)

180 mg'mL ' (80 °C)

670 mgmL ' (100 °C)

Dissociation Constant

pK, -0.13-1.22

W1 : Caffeine [Online], accessed 30 November 2008. Available from http://en.wikipedia.org/

wiki /Caffeine
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2.4 Dimethylamphetamine

M39N 5 AUANTANIAANVDI Dimethylamphetamine

Systematic (IUPAC) name N,N-dimethyl-1-phenylpropan-2-amine
Chemical Abstracts name N,N,a-Trimethylphenethylamine
(boldface italic)
Structure l

N \
Molecular formula C,H,N
Molecular weight 163.25 g/mol
Dissociation Constant pK, 9.8

AR Dimethylamphetamine [Online], accessed 30 November 2008. Available from http://en.

wikipedia.org/ wiki /Dimethylamphetamine

a <3|
f@13%UA Dimethylamphetamine n3o N,N-Dimethylamphetamine 111 Constitution
. I Aa A o J o
isomer YD N-Ethylamphetamine cmﬂumiﬂizﬂauwuqmﬂmaqammuﬂu u’muﬂimaqa

v v Y
MO UANTIARIAVYBINUTLNAZAUN VO ZADUANNY FINUI18aDeARIL

AN 6 ANULANAINTEHIN Dimethylamphetamine 1182 N-Ethylamphetamine

Foms gaslaana sinminlanana gaslnssadg
( Substance name ) ( Molecular Formula) ( Molecular weight ) ( Structural Formula)

Dimethylanphetamine !
W3 C,H N 163.2 Ej\r N

N,N-Dimethylamphetamine
N CHa
N-Ethylamphetamine C,H N 163.2 (j\( ~
CH,
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& o { a L4 ] 1 1 <
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3.2 Gas Chromatography (GC)

& A AqYo o A Aqy a 4’
GC lﬂutﬂﬂuﬂﬂiﬂfﬁ’lﬁiﬂllﬂﬂﬁ’liN’(ffll Tﬂﬂl‘ﬂﬂuﬂuGLG]fLLEJﬂfT’Iﬁﬂﬁ'lﬂJ'liﬂlﬂaElu

] '
a =

Tdluudamaldneuvaiivils sraslanlasuliidundamaanionnldmainou sy ns

Q £

=

A v & o 24 Yy o v , L A >
nagulddueyiuiouq nselduannmsuendatearonimion (pyrolysis) ioasiiugn
{ 1 (2 v c?/l 1 [ [ o
nasuldedlunnamla udr 1densmaniumiumdrlUdsnoduiiNuss9ao stationary phase
Y 4 Y
Tago1fon131111ve4 mobile phase 1 asnauranivAansenAady uenantimatin
L!yo/ = a M ¥ ng a . . .
Hgadianuamsaolunsiasgd lanalun1elSuns (quantitative analysis) 112 N19IAUNTN

(quanlitative analysis)



20

3.21 ﬂﬂﬁﬂizﬂﬂﬂﬁﬁﬁ ut’gﬂlé)»i!ﬂ%@@ Gas Chromatograph (GC)

Gas Chromatography ( 6C )

Sample

Detector

Gas ¢ylinder
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2.4 1% Headspace Analysis
{ o g < { {
lunsainasdedruduvesudansovourad laghlianshszive lauay
~ My v v 1 A Y o % Y . £
sz lila Sdesmssmaiunsziveld ausaiinld a1y headspace technique ¥4
1 a ™ Aas Y .. . 1 QEJI o A g & [l
annmaia GC N1 11Ua59135n15 19 sample injection 1911150 Tasmsiasiilulodaog

A 1 ~ 1 A d < A = 9 A 1
Lﬁu@ﬁﬁuﬂqhiglﬂﬂﬂlﬂumﬂﬁllﬂl\‘lﬁiﬂﬂlﬂ\‘llﬂﬁﬂﬂﬂﬁﬂlﬂi@ﬁ GC G]f]llﬂ

9
v A

) o a 4 @ U { g a 9
mm‘umiamiwwaﬁmamaﬁgﬂummmmamﬁmmiww ﬂﬂ\ﬁ!ﬁ@

o 9

1. Split Injection 1iipsnnifumsnniivzfaassuaniios (0.001-0.5 uL)
91114 capillary column il zuuil Idiannay Taseansfiaadh ldgauldenliiiule
wazlevesensaziimanauiudeuiitsfuauwenasdied ﬁ@ﬂf:"lammmiﬁmsindm
foouazdSmiuiuenzdh luluaedinl  uddaulvgjezgnizineeenly  Tasdaudidh

@ <o . . o
ARaNIALIN JA 1A split ratio AIANNT



22
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UayIs YU ﬂﬁﬂ!‘lﬂlﬂiEJTJL‘VIEJTJWﬁﬂﬁ’JLﬂi'l%WT]llﬂiﬂﬂﬁﬁ]\‘l’J‘ﬁ ﬁ’Juﬂ"liﬂiglﬂJuIﬂﬁliﬂf linear
. YA @ ) = A A o 9y Y v
regression i]gslGHLiJ’f]LiJ‘Llﬂ"lilﬂﬁEJ‘]JL‘VI?J‘]JNasllﬂﬁﬁﬂﬂ?‘ﬁﬂigﬂﬂﬂ’ﬂﬂﬂmﬂlu@nﬂ Q|
4.3.2 % Recovery
J 3 4 v A I A a A

MsnudesFuansnauAY (% Reovery) Wuamnuaaslseansninues
Aaxaa A Y 1 & an & A YA a A Yy 9
aﬁwmamwﬁuiﬂumamq “]N’J‘ﬁﬂ"li‘l’iﬂ\i‘l/]ﬁ'm"ﬁﬂ‘ﬂ%ﬂﬂﬂvlﬂﬂ@ NTANTITNUANNUNUY

1 =

4
o 1 o a 4
2aua199 11529015 199114a91% matrix blank %50 sample blank 9101 HIINATIZHAY

%)}

~ anAa 4 o 1 1 A A a va
Punpunszyluisinsizd uazduiuna recovery vosmsaauianas i (lunlfia

% o ] . 9 o g 9 9y .
wnnuilyninis lia1113011 matrix blank #30 sample blank 18 390193 1T uA 1% matrix

v
[ [}

A A A A o J ddy Y Y A a
1190 sample mmﬁ‘1/1ﬁu%immuﬂmmmmmm recovery ﬂimummmmmmmmiqq

'
Y AA a

AN TURTgIAY )
4.4 ANMNE (Precision)
~ I o A A = Y A o
ﬂ’J”IEJL‘VIfNL‘]JLlﬂmﬁﬂ’ﬂﬂl31,111/\]13611@\13"['1Tlllﬁﬂﬂﬂﬂﬂ’ﬂllGlﬂﬁm&lﬁﬂu‘l]@ﬂﬂaﬂ"li
a ¢ 9 v Ao = = A . =
UATIETHHB ﬂTﬂi@ﬁﬂ”l'J%Vlﬂ?ﬁuﬂ ﬂ’Nlll‘ﬂEN‘D%‘}J@ﬂﬂQﬂ’NiJﬂﬁ”Iﬂmﬁ@u?ﬂJ (random error) N
a d?' o ~ ana d 9 ] oy Y
INAYU Iﬂﬂ“l/]’) 9 ll‘ﬂ NITLAANANNNYIVDIITAUATIEN Llﬁ'ﬂ\iulﬂﬁﬁ'lﬂllll’]_l LB ﬂ"l'i‘lfl’]u“]ﬂllﬂ
Y
(repeatability) ERIREURG AN L] (reproducibility)
4.4.1 Repeatability
I o = A a d? A v a s & o
L'ﬂuﬁ’)l]?Jﬂﬂ\iﬂ’ﬂilllﬂiﬂi’)ﬂﬂlﬂﬂ"llu LHBUNIUAIICHUUIAUNINIG
@ 1 2 3’ 1Y 09: = o A Y A @ Yy A A a
NAAB AIDIWNHUIBTI) NU Wﬁ18ﬂ‘§\ﬂul’3'ﬁ1mﬂﬂﬂuﬁ‘i@iﬂamﬂx‘lﬂu T@ﬂ%m‘immwmm
ad A U 1
LUAZITIAYINU Llﬁﬂ\‘lﬂ'lzluzﬂ"llﬂil RSDr
4.4.2 Reproducibility
1< @ A a dgl A A a J v 1
L‘]Ju@]’Jla“lJ']Jf’JﬂﬂTJ"IﬂJLL‘IJﬁ‘]Jif.lLlTlﬁ]%!ﬂﬂ“U‘L! LIBDUNITIAUNTISAIDYINYA
= [ Y Y Aa A 1 IJa A [ ) o A = J Y]
YINU Gl%ﬁﬂﬂﬂg]‘ﬂ@ﬂﬁﬁﬁ?ﬂl!ﬁﬁ Iﬂﬂi%’)‘ﬁlﬂﬂ’)ﬂu (UNAUATIZHHAAU INTONNDANYANY

ARy duadenaany) uaaaluglves RSD,



27

d v H
!ﬂﬂ!Wm]iElE)Ni‘Uﬂ’ﬂN!ﬁﬂQ
a (% o 9 an 1 Aa (=) o
ﬂ'li‘].]i$L3J1!ﬂ1§‘(’JE]1]§Uﬁ']‘iﬂiﬂ“l/]"lhlﬂﬁa"lﬂ’l‘ﬁ LBU ﬂimﬂllﬂilﬂ'lﬁﬂ'lﬁu@
aneausuld BedraFanu sxsziinld Taslssuisudua1indiuia' 1910 Horwitz’s
! <
equation {82 HORRAT (Horwitz ratio) AUNT x‘uflu The AOAC manual for the Peer ﬂclﬂa)'} F-test
Tumsilsziivld
msvszfiuae Horwitz’s equation {taz HORRAT
. . < A o dgj g .
Horwitz’s equation Wuaumsniauvu lag Dr.Willium Horwitz 1a@
y 2 v o ' o Yy 9 1o & KR ada sAq ¥
FAINUVUINANUFAUNUTISHIN %RSD ﬂummmmuTﬂEJ”lammmnmmswwﬂwaz
[ (] 'Q J 4 1 AanAa 4 [ o 1 a2a a 1 [ 094'
@]’J@EJNﬁ’JL‘ﬂiW%‘H Lﬁﬂ\iﬁﬂﬂW‘U’N’J%’Jm§1$ﬁllﬁ$aﬂ}lﬂ!SGI’J?JEJNlllJﬁf’JWﬁWEI@f’J %RSD ANUU
. . R qy ~ 3 A Yy 9 o Y
Horwitz’s equation ﬁ]\‘]cl‘;lfﬂ”lﬂﬂ&u %RSD ﬂms%Lﬂummmmmuimumq 9 Ul@l

Horwitz’s equation

(1-0.510gC) -0.1505
= 2 2C

RNERT reproducibility: %RSD, =

. w . (1-0.510gC) -150
TN T repeatability %RSD, = 0.66x2 = 0.66x2C
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34l sample blank Aovansoeudan i ld Audounuuasgu
[ Y 4 o A Yy nm = ~
Tumugud uazdyanuin 1ddesbildnanmsiiasiaule)
a 4 g’ oy Qall
1. UANIILY sample blank 7-10 %1 (n = 7-10) F19 1 AT
o ' Y Y Yy v = _ oA
2. Aamanududutazanududunie (X ) uazandeuuu
VINTIIU (s) VDY sample blank
3. AUIUATLOD NNGAT

LOD = X + 3g
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2. nh'ﬁm*ammnﬁmumuwmm spiked sample blank
9 v
A5 19354 lunsain sample blank Lisnunsasmdyanmld
1. @A eI g uvedd1snadulaaalu sample blank Tasunszay
° A @ Y Y 9y A v o IS 9y
dganeonsula 5u sEAU LOQ (3 1m31w) nieszaudmigavesanududuassueansi
WMATIUNNINE T
a ¢ D) 0 Y o
2. ANT1ZH spiked sample blank 91040 1. 31U 7-10 41 F1az 1 AT
3. MU s
4. fUIUALOD NGAT
LOD = 3s
13 Y Y d' ' \ Y Y
3. MIAINIUNNYAAAVBINFVIFUATIN plot 524 I1IMANMANYY
INAYUDI spiked sample blank NUANTHAUUNNNTFIU
a ~ Iy
1. wuesunsgiuvesaisnauleaslu sample blank 1#1n210

[ @ 1 1 4 o o A 1 1
L%M%M‘Hﬁm‘i%ﬂ“ﬂ Tﬂfﬁ%ﬂ‘uuiﬂhlﬂJﬂ’J‘inN%1ﬂﬁu&u1ﬂu1‘]uﬂ%‘i3ﬂﬂ§u 9 AITUTLIL 1N 9

Y
a 4 o o
2. WAT1EH spiked sample blank TEAVAT 7 K1
3. Muw X LAz s vouAagsza ANty
' — Y __ 1 _ I
4. plot graph 3¢¥3 19 X LA s Tagld x YVULNU X UaT s BYVU

[ a = [ 9 4 v -
Ny maulseansavaunus (@) SENIN X Uag s
Y A v o Jdg Y 9 o v A
5. uANNFNRUSITWTUATI andunsaaLnu y 1A9AN0 Sp

1 { J.
(ﬂ’]!ﬁﬂ\i!ﬂﬂﬂ’]@]ﬁﬂ’]um@flﬂﬂﬁmL%}N%}uﬂuﬂ)

6. ANUINUATLOD NNFA3

LOD = 3s,

4. MsMAUNNARAYINTNINAsgIUNINSENTAald sample blank

4
AA A U

NIAHNTANIARAVEINTINUIATIIU (y-intercept) ADT QYY1
a [ 3 1 { 1< 1 {
(A0 blank AU MIMANDUVUNIATTIUVDY y-intercept NADAUTIUUULIATFIUVD
' 4
blank dm5uns I gIUia3 198U Taeld simple least squares method H831A WU TU 52U

9 09/1 1 1 1 1Y ] [} Y a 1 1 1Y 3 = Y
‘]J“L!Lﬁl!ﬂﬁ"l'i/\l@ﬁ@ﬂﬂfi%’lﬂthLL@]ﬂ@Nﬂu (ﬂ)”Nthﬂ’Jiﬂ’JNLﬂUﬂ’J”I 10 1) aaiudsensaldm

~ Y} g 1A . Y
L‘UENL‘]JH?JW]?:@WUGU?J\‘]LﬁuﬂTIW (sy/x) Lﬂummmmummgmmm y-intercept llﬂ



30

4.5.2 Limit of quantitation (LOQ)
< Yy Y o ~ o I Aaa
L‘ﬂuﬂ’)"lllLﬂli]‘llu@']q%]m@ﬂﬁWﬁVlﬁuﬁlfﬂﬁluﬁ'J’E)fJN‘VITﬁ‘VIﬂﬁ’E)Uﬁ"IlHﬁE]
o Y A Y 9 [ dy I a A 1 ~ Y]

@Ii?%’lﬂhlﬂ NANUIVUVUITE uummmﬁmmmﬂuﬂﬁmmﬂmmmmuuazmmma Gll!i%ﬂ‘ﬂ
Neausvla sz 30%)

ad o 1 = qszl A 1

IDNITNIUUAAT LOQ U 2 VUADUAD N1THIAT LOQ Iﬂﬂﬂ‘i%iﬂmlmg

= 1

Ao 1 A A o A o P4
NTYUIUAT LOQ ﬂllﬂj’lllllﬂullagﬂ’ﬂllﬂ/]fl\ielu5$ﬂl|‘ﬂﬂf]lliﬂllﬂ

1. wim LOQ Jaglszanas 910 s, Nldanmsme LOD
L0Q (Wszmna) = Aududuveq blank NW1A + 105, n3e

LOQ (szma)= 105,
2. #ufus LOQ Alinansivtazaisluszauieensyla
1A38% spiked sample blank 1H A NMTNYMIA VAT LOQ (UTzana)
= Y A o a 4 g' o 1 Yy 9 P 1 A
wielndiAes Taekin13nsIeH 10 $1 vazAulIaumIa N NTWRdsLazA D e

A H
asgIu weunslszdumssensuanuuiutazA o

9 ] ~ [l P [ 9 1 [
mmmuuuuazmmmENEJg“lummmmamu”lmmmm ITAUAIY
k4

[ [} 1 oA [ [}
Wuduiinon LoQ uatdslueglunuaineenusy 1Mim3ou spiked sample blank 113 1#3

Yy 9 dgl A [ ~ 1 s o 9 1a [
ANNUNVUFIVU Lmﬂuﬂimﬂmmmgmuuazmmmmﬂgiummm%EJ’eJmiJllﬂ LUAAAIIANT

Y
E2

a < 1
LOQ tiowganuline19a3en spiked sample blank Tnsil#ianududuiiosa
d (%)
1NaAiNSENSY LOD tag LOQ
4
1 "o o 4
AMUIMNZANYOIA1 LOD Laz/M3o LOQ Jusgnuiagiszasnveanis
' 3 . . ° o o
4911 061913014 Codex Committee on methods and sampling @1 navemAaNgIRY LOD
9 v =S = 9 a wva
tag LOQ d1%31 trace elements 119113 Tums1lszay CCMAS U 1998 davipailfiianisens

Y v

PR ) o a { J
Gl“lﬂﬂuuu’)‘ﬂ']\‘]ﬁ']ﬂiUﬂ'ﬁWﬁ]'ﬁﬂnﬂjquﬁiJ'lgﬁﬂJeU@\i LOD uag LOQ ﬁﬂﬂﬁ@ﬂhlﬂﬂ\iﬁ

{ 4 [ 1
GﬂiNﬁ 9 NUNNITYBUITVVDIAT LOD tag LOQ

LOD %50 LOQ NUANTEONSY
LOD < 1/20 V9N target value
LOQ < 1/10 Y®N target value

! . . a o J &
Target value mﬂﬂﬁﬂ mmm;@mw% specification UBINAANUN Lﬂuéfu
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XY d' d' Y

5. UIRVNNYIVDI

Kikura et al. (2000) I AR PR IGRRER S R AL] Dimethylamphetamine (DMAP),
DMAP N-oxide, Methamphetamine (MA) (8¢ Amphetamine (AP) luaeda plasma (LAY rat
hair TaelHinaila Gas Chromatography-mass spectrometry (GC-MS) an1zvounToen 1yl
AIANYIAD column FHA TC-1 (0.25 mm i.d. X length 20 m, film thickness 0.25 pm) Injection

A 0 . Y . S . . =

temp A8 200 C ( mode splitless) 14 Herium gas 11U carrier gas (5.5 p.s.i. head pressure N flow

9 v H
rate 19 1.16 ml.min) oven temp G temperature programp Liiﬁﬂﬂ‘ﬁ@ﬂmﬂﬂ 60°C (held for

U
[

k4 v H
0.5 min) MINWNNGUUYTIUDI 280°C ( NBAT1 20°C/min ) FMSUQUNUYIN column 19

u

=

il
0 = [ a dy 9 a M Y
280°C MmsAnynuItnadatiannsaldlunsinszd ia

KATO (2001) 18%1m3@ny1msinadvesansviia Dimethylamphetamine AL a3

WIN tertiary amines YW TLC Plate Wa99INAIINI TLC development TagiimsAnvInUaIs

¥1A Citric acid / Acetic anhydride Reagent (CAR) WU2011 TLC Plate H84991A015%1 TLC

development 1¥a4IUA1TAZA1OHTUNNAIUNTNVOIAT phosphoric acid 1UH1T acetone

o =

Y Y v
910171151 TLC Plate Yuuaziin liuianosvnivied uaz1in TLC Plate 31 Spray a38 CAR

q U

nazih lduisdreanuseungumngiivoes 100 °C vz i duasenaunils1ngIuvY TLC Plate
Tunsalvesassila dimethylamphetamine UAET1TNIN tertiary amine tagwuMlsuauueg
@19 phosphoric acid ﬁﬁ”li%ﬁﬂ?f%ﬂﬁ]ﬂ‘ﬁ@’ﬂ A9 0.8 mL YOI phosphoric acid Ty 100 mL
UYBDITT acetone
Sato et al. (2002) 1&1n5n sz ianssiia Dimethylamphetamine (DMA) Tu
drednilaany Taeleis Liquid Chromatography -Electrospray Ionization — Mass
Spectrometry (LC-ESI-MS) Tagns spiked 1 ug Y93 DMA, Dimethylamphetamine N-oxide
(DMANO) i8¢ Methamphetamine (MA) adludredailaaine 1 Ml @ msy Amphetamine
. [ [ A ~Aq Y = A
(AM) ¢ spiked 3 pg 199 AM adluilaane 1 mL dwisvaanzveunsosn ¥ lunsAnyine
1% mode : full scan , ion monitoring (SIM) mode 1ANITANYINUIN Limit of detection (signal-
to-noise ratio = 5) RIGERT DMA, DMANO, MA iag AM Ao 20, 20, 20 a1 60 ng 11 1 mL vo4
o v [ 09/} 9 a dy a 4 @ 1 F2
laane auaau ﬂﬂuuﬂnﬂﬁﬂi‘mmﬂuﬂuiuﬂTiDLﬂ51$WW1ﬁ15 DMA Gluﬁn@ﬂTQ‘ﬂﬁﬁTl%nﬂ
Shakleya et al. (2005) MAsiasernas Dimethylamphetamine (DMA) il
[ 4 Y 1
HARA AN NNATUIUNTZVIUAT methylation of methamphetamine 1ud10eilEadY 1Y

case VOIANNIFSFIN1ANT 1915 methamphetamine A383F LC/MS/MS t1ag LC/MS/MS/MS

a ¢ A ) dy A o 1 . ~ a9y I
AMNMNITUATIEN LN@UTLM@!&@@UL!%iuﬁWi formalin ( 20% v/v) quﬁﬂﬂﬁ@\?!ﬂumﬁ'l 24 hr.

QU
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Y
1IniuiaIu suspension 11 sonicated 1113a1 5 min. naziin 11 centrifuge udriraula'lal
2 1 v
AT 12HAY LO/MS/MS 118z LC/MS/MS/MS 3101135 31AT 12 HNUIN tHotgoduaun fixed
#78 formalin 92 @1NITDATIVNY DMA NILAUANMTNIUA19 71 Falunandudunuin
Y 9 A = Yy 9 [ 1 o [ :JI = Y A

ANuTNIUY0I MA Nnsawuiimanuduiuanasluszauaien nu auiuideagl1éda e
WieIBA LN fixed A28 formalin 92911 1HHANTIATIZIHM MA 179 false negative

Cheng et al. (2006) 1&1101531A312M1@15¥%iA N,N-Dimethylamphetamine
(DMA), N,N-Dimethylamphetamine N-oxide (DMANO), Methylamphetamine (MA) 48
Ampphetamine (A) ludled1eilaaz Tael¥3% Lo/MS Han1izveaniosde Column ¥1in
Alltech Platinum EPS C18 column 14a@13Wer52%319 ammonium formate (0.01 M, pH 3) uag
acetonitrile ( 77 : 23 v/v) ﬁJu mobile phase 7 flow rate 0.2 mL/min ﬂ”lﬂﬂﬁatﬂiwﬁ HRRE RN
YBINIATINUAIFHAA1 Judredreilaanizidufe 0.10-3.0 pg/mL 115U DMANO,
0.05-3.0 pg/mL @115U DMA, a2 0.05-5.0 pg/mL @1%5U MA uag A 1agasI9nUans
MA/DMA ludred1eilaa1izdiuiu 118 19819 80 43 §298199529WY DMANO utaglu
A208191lad122911IU 11 #298199599WU DMANO 1ag DMA

Lee et al. (2006) 18111m3Any1nATA Capillary electrophoresis 1ag¥1n1518na13
¥Ua N,N-Dimethylamphetamine (DMA), Methamphetamine (MA), Ephedrine (E),
Pseudoephedrine (PE) 11a% Methylephedrine (Me-E) WUl unafassnanamsolduenars
[ 1 9
fananla

Chan et al. l@msuenans N,N-Dimethylamphetamine {1 Methamphetamine il

] = 9 a 1 1 Liyd . .
aglugivesnan Taoldmaiinaie ae’liiide Color Testing, GC/MS, FTIR, HPLC, Melting
4
Point, Optical Rotation 31nMIANEINVIUNARAGINAIA W50 1% lumsuena1sie 2 viia
(% 9

panNNu 1A

AN TANINNUITEAN 9 ATFOUTINIANBUASINY Methamphetamine
118z Dimethylamphetamine %11%#305in1manlaNagsiin1sAnynisuen Methamphetamine
1 Dimethylamphetamine Tude613e11182835 Thin Layer Chromatography (TLC) 1azs

A o YAy ¥ = ] o v
Gas Chromatography (GO) LW@HW‘I"JT?JET]%@]’U”IﬂﬂWiﬁﬂH1%11"]51uﬂ151/‘lﬁ1u1\1TL!@”I‘L!ﬂTﬁG]i"Ji]

Agnimasianan
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IBAUUUNITIVEY

1. 1n3esile/ qﬂnmiﬁ“l%‘lumimam
1.1 Gas Chromatograph - Flame Ionization Detector ( GC-FID )
UTHN Agilent J1 6890N
12 doadainiinnailon 4 funia U5 OHAUS CORPORATION JU E02140
1.3 17304 Ultrasonics V35N Elma 314 TRANSSONIC T460/H
1.4 Lﬂ?ﬂﬂ Centrifuge 155N ABBOTT LABBORATORIES
1.5 Lﬂ?’ﬂﬂ UV light 254 nm. 138N DESAGA SARTEDT-GRUPPE iq' U MinUVIS
1.6 40U (Oven) U3HN TOKYO RIKAKIKAI CO.,.LTD. 31 NDO-450ND
1.7 TLC tank

1.8 TLC plate ( TLC Silica gel 60 F..,, 25 Aluminium sheets 20 X 20 cm )

.
UTHN Merck

1.9 pipette Y117 0.1, 0.2, 1.0, 2.0, 5.0 1@z 10 mL

1.10 n52U9NA3 (Cylender) YA 50 1oy 100 mL

1.11 ¥29U5UU5105 (Volumetric flask) Y119 5, 10, 25 118 2500 mL

1.12 Vial 4U1% 2 mL

1.13 Capillary Tube

1.14 Sprayer

1.15 lHussiadaseey

1.16 N32ANITDN (Filter Paper) eummtsfuvimuéﬂaw 125 mm L"U’e’)ic{ 1 Qualitative

1J38% whatman

33



2. ;A

34

~ A = A A 9
MINN 10 YFOATIAY LAZLUUAINN %@Qﬁ1i!ﬂhﬂ1%1ﬂﬂﬁ‘l’lﬂaﬂﬂ

e a15ail uraeian

1 Standard (d)-Methamphetamine Hydrochloride | USH% Alltech-Applied Science
fAlnmuSans 99.35%

2 | Standard Dimethylamphetamine Hydrochloride | d11inauilesn wnazalslsu
fiflnmuSans 99.80% awda (1).1l.a)

3 Standard Caffeine ﬁﬁmmﬁq ‘1/]%199.00 % UTHN Alltech-Applied Science

4 Ethyl acetate , Analytical reagent grade UTEN Fisher Scientific UK Limited

5 Methanol , Analytical reagent grade USHN Fisher Scientific UK Limited

6 Methanol , grade for liquid chromatography UTHN Merck

7 Ammonium Hydroxide, Analytical reagent USHN J.T.Baker Neutracit
grade

8 | Fast Black K Salt UTHN Fluka Chemie GmbH

9 Sodium Hydroxide pellets UTHN Merck

10 | Diphenhydramine Hydrochloride UTEN Sigma - Aldrich Chemie

GmbH P.O.

ad
3. I5MINAAN

3.1 MsuMeeg

S o 1 1 a a d  w o
Lﬂ‘]JG]’Jf]EJNSWﬁWﬁJWﬂﬂQNﬂu@i')%ﬂuﬁWﬁﬂ NOINFIUHANFIUNANW FTUNINY

) 1 a ;g [ 1 1 o ] 9 a P 1 a
A1TIVLHIYIA @Q!ﬂu@n’ﬂﬂWﬂﬁ‘ﬂ?Qf,"fi‘l1ﬁG]'li'Ji]’L’NHﬂiJ'lG]‘i’JﬂWtji]uﬁﬂquﬂWu@i')i]EJ'I!’(?(WG]@]

a d @ o W o ] a o v 1 o 1w 1
NOINFIUHANTIUNA N AIUNNUATITIVUNITIA TUIU 30 AIDYN I@]EJ‘I/’Hﬂﬁ’Q[iJG]’JE)EINGH?J

a a va ' a a 4 [V
llW]ij@TLl’J%ﬂTiﬂg‘]J@NWU"]JENﬂQiJ\‘ﬂuG]i’Ji]Eﬂlﬁ‘W@ﬂ NOINFIUNANTIUNAN (WI

For

[l 9
Sampling) tazihdred i ldanmsquussyasluresnaradnla wiounsdainaeeln

a 4' dy [ d' d' o Y a = 1 Y] 1
aun LWE’J‘ﬂ@Qﬂﬁ‘}JuLﬂﬂuﬂUﬁﬁ’ﬂuﬂ fonildnannudsnenen 19819
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a d
3.2 MIIATH
d
3.2.1 M3AATILHA@NAHA Thin Layer Chromatography (TLC)
3.2.1.1 msanyrmanzimanzanlunisuan Methamphetamine

afl Dimethylamphetamine Aemaia TLC

MISIAIYNAIIHINTGIY

1. 1T8UAI1TUINTYIU Methamphetamine 1A8FIAITNIATIIU

Y Y v
Methamphetamine hydrochloride 11%1n 10 mg (31U HUN Nuuou) 1y Volumetric Flask
o a a o . <

1A 5 mL U51Y51105828 Methanol 3uTUT1a5ATY 5 mL taz1in 11 sonicate 1iuan 3
min.

2. ITUNAITNINTGIU  Dimethylamphetamine 1A8%F I3

Y v v
1193911 Dimethylamphetamine hydrochloride 11%1n 10 mg (M3 1wiwminuuen) Tu
. [ a 9 a a o
Volumetric Flask Y119 5 mL 150151105478 Methanol aui1/51105A51 5 mL waziii 1y
. S .

sonicate (1141781 3 min.

3. 1I30UETNINTIIU Caffeine 1A8FIAI1TUINTFIU Caffeine

Y v ]
111170 10 mg (MIwminRudueu) 1u Volumetric Flask vu1a 5 mL 1U5uSuinsdae
= a o . <3 .

Methanol 9131/51185A50 5 mL az1i1'1y sonicate 1Pu13a1 3 min.

MR Developing solvent system

MM oU Developing solvent system NoATIAIUVDY Ethyl

acetate : Methanol : Ammonia UANA1NY AIA1TI9N 7

MIN 11 UEAISATIAIUVDY mobile phase N1FlumMsARM AN NIERMINTAY

s Y3mnasasily (mL )
ANNITNANH
Ethyl acetate Methanol Ammonia
an1gi 1 85 10 3
an1IEN 2 85 10 4
an1IEN 3 85 10 5
ANz 4 85 10 6
an1IENn 5 85 10 7
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Tuunaz System 1¥Waua15 Ethyl acetate 1182 Methanol ¥ unoUIAITUN a4
T4 TLC tank 1150 Ammonia 92 141am1e leszime Tastlia Ammonia 1d1uiininesvina
10 mL udifinnediuldaly TLC ank wazialiasnauillosemefioudinouldi
2. MY Spray reagents
2.1 @3euaTazae 1% Fast Black K Salt 1ag %9 Fast
Black K Salt 10 g azanelini 1 L
22 193ouE3azate 1 N NaOH 1ao# Sodium hydroxide
40 g azanghni 1 L
3. 13 Spotting 11aLN13N1 Developing
3.1 Spot e5MIATTIUUAALFHAAIIULNY TLC plate 1%
uaaz Spot HUFmasilszunm 1-5 pL Ideglunku@erdu Taslieggeainvendain 2 cm.
358241954919 Spot 1 cm. 1azogH19910VOUF19 1.5 cm. 111 TLC plate 71 Idugaslu TLC
ank ugiazan1z TaemnsAnE$ MY 3 A% ATaaz 6 9
3.2 UHY TLC plate 9n310 TLC tank Lﬁ’é)i% ¢ solvent
font gﬂﬁauﬁﬁumﬁm@ﬁ&’mmi W2ouaTufing L oM solvent font INABUTNIRG AT
1% TLC plate uifsfigaingiiffos
4. N19 Detect
4.1 thusu TLC plate doaued UV i 254 nm. 1§3749a1
WBUUUY TLC plate A28 D
42 WKW TLC plate 41 spray A spray reagent Tag spray
A18aA15aTaY 1% Fast Black K Salt AguiazaIualea1sazats | N NaOH
43 ¥iIA1R, YIEINIATTIULAASTIA
4.4 WSeumeunnua I nlun1suen Methamphetamine

11 Dimethylamphetamine N19n172A149 N4 143% TLC Tao)Touifiou1na1 Retardation

factor (R,) 1t@¥¥1A1 Standard deviation (SD)

PMISAIMIUHIA R,

o Y = & A P 1
33831/]1\1ﬂ']ﬂﬂﬂﬂﬁ@]uﬂﬂﬂﬂﬂﬁ”lﬂ')ﬂﬂl@ﬂﬁ']ﬁVI!LfJﬂllﬂUuuWM TLC

P '
v 9 =K =

52OLNNNINYAAIAUDIYAN solvent font tAdoUN 1)

a
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3.2.1.2 msugn Methamphetamine gt Dimethylamphetamine Tu
Y ) Y o QU v Y d'
019N TN 11U 30 Aeeha laglFanizimanzas
' Y
1. 19583 a158290819 1AsFed 198198111 11111170 20-30 mg
2’ @ { ' . @ a 9
miwdimidnfauuuen) 1 Volumetric Flask ¥u1a 5 mL U5U151105A28 Methanol 31l
= o d
YS1a5a50 5 mL tazii1 14 sonicate 1111a1 3 min.
2. 150U Developing solvent system Taglddns1a1uves
{ o 1 I a
mobile phase NGGERGERT Ethyl acetate : Methanol : Ammonia 1Wues5:10:6 (Iﬂﬂﬂiiﬂ@]i)
Qy Y = AA o Y
vaznaldaswauil leszmenoudlneums ldau
3. Spot @15NIATTIULABEFHALAZA1TA0 19RO 1A
o % 1 1 9 1 S (A 9 1 1
319U 30 29819 a3 1UEY TLC plate 1%itsiag Spot VTuastlszanas 1-5 uL Tviog luusiv
Renu TaglioggeaInuouaI 2 cm. 5282119581319 Spot 1 cm. 11AZ0GHINIINVOUT N 1.5
] Y
cm. 411 TLC plate 71 1auaaaly TLC tank ¥&9910U0HY TLC plate 890910 TLC tank
A A A4 = Ay Y > o = A
1WD38% solvent font IAROUNTYUNINIYANADINIT WTONINIVUNNTLILNIN solvent font
A A = L gy 9 A Ay o a ?o o
AADUNNIDG Haza 1 TLC plate uWiaNgav)ied Tagiiin13ns e naIuIU 3 A3
4. 013 Detect
4.1 1wAY TLC plate @01@d UV 1 254 nm. 13229904
<3 a
UBARUVU TLC plate AIBAUED
42 WHW TLC plate U1 spray A spray reagent Tag spray
A18A13aTaY 1% Fast Black K Salt AouLazAINAI8a15a2a18 | N NaOH

43 AUIUKIATR, VOIEIUAALFIA LAZAT SD
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Y
o

UADUMTIATOULANY TLC plate 2. UYUABUNIT Spotting

3. Sunouns Developing 4. TunaUMS Detect 1ALLETS UV 91 254 nm.

5. 015 Detect 1Agn1s spray gl reagent 6. TLC plate HAIINNI spray 1 reagent

1 4
NN 4 aqﬂﬂ‘i’umumsamﬁzﬁﬁ’amﬁ Thin Layer Chromatography (TLC)
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= Y ada d
3.2.1.3 MSANKIMIANNGNABIVRIITAUNTILY
1. 150U Developing solvent system Tagl¥ons1aI1uves
. { o ! . < a
mobile phase noas1aIU Ethyl acetate : Methanol : Ammonia 1 85 : 10 : 6 (Tasd5uas)
Y [
vaznalansnauii leszmenoudaneuns ¥
2. M3 Spotting LA¥N1IN1 Developing
1 a 4' = Y ]
2.1 Spot smasTuuaazriafmson1d asluuru TLC
plate Triuaaz Spot HlSuastszanm 1-5 uL MWeglunsudennn Taelieggeainvenais 2
cm. 5203119521979 Spot 1 em. 11820gH199INYOVYN 1.5 cm. 111 TLC plate N 1dusaslu
4 4 Y
TLC tank 1ag¥1mM3ANEISIUIU 5 ATI ATIAL 6 5
2.2 WHU TLC plate 9n310 TLC tank 11195282 solvent

9

A AR = Ay v > o = A A A = 2
font !ﬂﬁ@uﬂmuu?ﬂ\iﬂﬂ%@ﬂ\iﬂ1§ NIBDUMIVUNNTSISNINN solvent font LAADUNUIDT LAL N

=1

19 TLC plate u#afgmuvigiivos
3. 013 Detect
3.1 AU TLC plate doaue UV #i 254 nm. 18212930
WBUNUUY TLC plate AI8AUAD
32 UIWHY TLC plate U1 Spray 1 Spray reagent Tay
spray 9281322218 1% Fast Black K Salt AOULAZANAIEEITAZA18 | N NaOH
33 AUIWHIATR, YBIATNIAITIUUAAZFHALALA1 SD
3.2.2 mﬁmﬁwﬁo’hmmﬁﬂ Gas Chromatography - Flame Ionization
Detector ( GC-FID )
32.2.1 msAnumanzfimanzaslumsuen Methamphetamine
gl Dimethylamphetamine lwmatin GC-FID
MISIAIUNAITHINTGIY
1. M5MIeNaITazals Internal Standard Solution
NTONT1TAZAY Diphenhydramine hydrochloride Iﬂﬂﬁf;}ﬂ
Diphenhydramine hydrochloride ¥wain 2.500 g (mmfmﬁﬂﬁuﬁuam wardlsusuasaae
Methanol 1311/51105A51 2500 mL 11 Volumetric flask Y119 2500 mL ( a17azated 1&i

AMUYYY 1 g/L)
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2. MINTINAITALAIOUINTT U Methamphetamine 41582010
11937374 Dimethylamphetamine UAZE1TASD1IUINTIIU Caffeine
1n30Y Stock Standard  Solution JAuFIA13U1ATFIU
Methamphetamine hydrochloride ¥ T 0.2500 g (mmﬁymﬁ nRuduew) naziias
11913914 Dimethylamphetamine hydrochloride ﬁ1ﬁﬁﬂ 0.2500 g (mmﬁymﬁ'ﬂﬁmiuau) nag
ci?qmimmgm Caffeine 114111 02500 g (mmﬁymﬁﬂﬁmjuau) HANETNIATTIUT AU
74 3 it daofu naz1l$11051103816@382010 Internal Standard Solution 11F511A3
A51 25 mL 11 Volumetric Flask Y119 25 mL ( fmazmﬂmm53114‘*’?{”1&’%3111;%’11%’14 10 g/L)
3. hmsarmenasguimsen1dnnde 2 luTinszidae
GC-FID luan1iza1eg TaeRin1snaszwaiuiu 3 %1 Ataaz 6 41 naznlioudion
ANUANNTD IUMTHENVDIETS Methamphetamine , Dimethylamphetamine i Caffeine Tﬂﬂﬂ
910A1 Retention Time (min) (R), Resolution (R) HAZHIA1 SD

z ! d‘ IS S 4 dgl
4. DITANATNNISUDAUATON UTYASIBYAAIU

130930 . Gas Chromatograph i) Agilent %:: U GC 6890
Detector :  Flame Ionization Detector (FID)
Column . ¥ia HP-5 Capillary Column (0.32 mm i.d. x 30 m, film thickness

0.25um)

Gas System : H,, Air Zero, N, (Make up gas) ,He (Carrier gas)
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(%4

AA = A A
aNITNAdNANHINAIU

System I
Gas type : Helium 40 ml/sec
Temperature Oven 150 °C Initial time 0 min
Ramp. 36 °C/min Final temp 265°C hold 2 min
Injector 265°C  Inject: 1 uL
Detector 280 °C
System II
Gas type : Helium 40 ml/sec
Temperature  : Oven 150 °C Initial time 0 min
Ramp. 46 °C /min  Final temp 265°C hold 2 min
Injector 265 ° C Inject: 1 ul
Detector 265 ° C
System III
Gas type : Helium 40 ml/sec
Temperature Oven 160 °C Initial time 0 min

Ramp. 40 °C/min  Final temp 250°C  hold 2 min
Injector 250° C Inject : 1 uL
Detector 265 °C
3.2.2.2 msnageuanulFlavesdt GC-FID
1. mawdenmsinasgv ritelinaaevluusas parameter

111 Stock Standard Solution 1103 83 13NAMWINTY 10 g/L

' 1]
I % ! (2 =

ZJH%’EJi]1Q1ﬁﬁ15ﬁ$ﬁ18h1@]3§1uﬁﬂ31wLeflliJ"fllu‘V] YAUANG AIAITINN 12
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~ a Aq Y = A Y 9 o
AT NN 12 Llﬁﬂ\iﬂﬁﬂ’]@]ﬁﬁ’]ﬁ‘ﬂicﬁﬁluﬂ’]i!@]ﬁflll?f']ﬁaga']f]ll']@ﬁﬁ']u NAMMUVUVUITSAUA N

At udy Banasithla Usuifsnas AN UgaE
(g/L) (mL) (mL) (g/L)
10 5 10 5
5 3 5 3
5 2 5 2
5 1 5 1
5 1 10 0.5
1 1 5 0.2
1 1 10 0.1
0.5 1 10 0.05

2. msmanududunse (Linearity) 1223299990159

(Range)

0 A [ Yy 9 N A A Y
UIATATAYUIANTTIUNUISAUANVLUNUUA N mmsm‘h

4
VInadouNnIUAsUIMiounIINAdeUA10819 Taeldszauanududu 8 szau ins
a 4 % 09/1 o U Y 9 @ [ ~ 9 = 9 I 1
AnsIEHIEALaE 7 a3 ihmanududu nu dyanain ldaundouns il Tagldunu x Husn
I 1 g { { I {1 o a &
ANuTNTYL vazuny v umiuilddia nsmnldeenindeailuduasa Taesnmduilszans
3 1 [
anududunse RY) doeliieenin 0.99
3. MIMAIANNAVIINIIATIVNWITINUN N (Limit of
detection : LOD)
) £ d'dyd o a 4
111 blank #91UNUAS Internal Standard MIRINITIATIEH

A o 1 N sy A o a A A A = ' 3 o
IMUBDUNIDYIN ITNNITAUATIZTHD T blank T]T]TﬂTi'Jlﬂi’lgﬂﬂhJiJWﬂm’f]\iﬁ'ﬁﬂﬁ']ﬁﬂy’]@ﬂ NNINII

U
[

. A = A Y Y o ° a ¢ A
spike @ITNIIFANHINUANWVNUUAG ENHIJJ HASNINITAUAIIEH IUATOIFTINITDIATUUIU

g9
Y '

I o a ° o o 1w { o R
f’Jf’Jﬂll"I]’lg]) ﬂﬂ1ﬂ1531ﬂ513ﬁ%1u3u 7 %1 uaz‘mﬂ1ﬁmumuwmﬁ"lﬁ}mmu’smmmmmﬁmmu
Y o 1 Ay v Ay YA 1 Y o o 1
NIATTU (SD) tia3u1A1 SD Vlhlﬂll"lﬂm 3 ﬂ"lVlulﬂﬂ'f)ﬂ'] LOD HaINmMIIAIUIUIAINIY

Yy ¥ A 9 a o 1 Ayy ~ o
LNV UNLULNDIN Iﬂﬂu”lﬂ”l‘iflllﬂll‘l]mfmﬂ‘]_lﬁhﬂ”liﬂl’fNﬂﬁWiJW]ijTU
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4. MSWMIAMVANNAVBINITATIINLITIYT I (Limit of
quantitation : LOQ)
o a 4 A (% 1 1 o [l ~ 9
MMIAATEHILOUAVNMTHIAT LOD 1A SD N1'1dan
A 10 921471 LOQ udnhmssamiainnududuiniaie Taethanla liifieudy
AuUMIVINT NI IU
3.2.2.3 mMi3uegn Methamphetamine il Dimethylamphetamine Tu
U | Y o U ] Y L!'
M20813eN1N1UIU 20 A8 laalFaniziimanzay
1 Y
13 eaIAI0819 Taetade819e1T 1111Tn 10-25 mg (M3
Y v
mianusuen) laaalydy Volumetric Flask ¥4 5 mL dna15a2a1® Internal Standard
U 0 . | . o a
Solution 15zuas 4 mL  1vgwaz1in 1 sonicate 1117@1 5-10 min. tazilsusuIasdae
. S A 1 ::; 9 1 z:;
Internal Standard Solution UNUTUINTATU 5 mL mﬂmsazmﬂm"lﬂ“lﬁwaaﬂmaam
) . { <3 . )
wimzaunazii y centrifuge 1121M15250DY0INTHYY 3000 rpm U 3 min. WIA1TAZA1Y
1 A 1 . Y o a 7Y o a 4
arunlaoieasly vial vuia 2 mL udnirlAmsigvate Ge - FID Tagiinisinsies
Y Y v
$1UIU 20 F20619 F1UIU 3 AFT WivuMIMIIAMIUSIaaITRasINLRsUTUA T

HIATTTU



UNin 4
WNaN1INAADI

INnIsNaasuieAn BN g1y Iz aulunisHen 1552 N30
Methamphetamine bl Dimethylamphetamine Tudi08198111 Tael¥3T Thin Layer
Chromatography (TLC) 118233 Gas Chromatography (GC) tileaninaisiszneunisluidiagth
fauilszneundnfididauiiu Caffeine 1ag Methamphetamine ﬁqfué’mms‘i%ﬂ‘iuﬁaﬂﬁﬂm
Caffeine #20 Fal¥Hansnaaeadadi
1. 38 TLC

11 msAnsan I imansalumsugn Methamphetamine U
Dimethylamphetamine

VnnsnaaeuiefnyIn g1z iz anlun1sen a1 sEnI1e
Methamphetamine 1) Dimethylamphetamine 181433 TLC Tagriimsanuifianzaieg fu
§19u 5 3012 Taofi Tuudazaning NI neiimay 6 41 $1uam 3 ass Waans

NARDIAIANTIN 13

MINN 13 WA R, ¥93d15019331U Methamphetamine, Dimethylamphetamine (1ag Caffeine

tmnzﬁﬁmen Rf UBNA1ININTZIH
(Ethyl acetate : Methanol : Ammonia) | Methamphetamine | Dimethylamphetamine Caffeine

Average 0.7091 0.8310 0.8073

(85:10:3)
SD 0.0015 0.0019 0.0017
Average 0.8003 0.8789 0.8500

(85:10:4)
SD 0.0015 0.0016 0.0017
Average 0.7973 0.8811 0.8610

(8:10:5)
SD 0.0016 0.0019 0.0014
Average 0.5298 0.7516 0.6905

(85:10:06)
SD 0.0012 0.0018 0.0017
Average 0.5502 0.7787 0.7009

(8:10:7)
SD 0.0009 0.0013 0.0016

44
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ANANITNABDY NMIANEIMAN Iz aNlun1Tien Methamphetamine
@ . . 9a 1 A A o Y
fUDimethylamphetamine 181475 TLC Wy dnnzimmnzaunainsoiiunlslunisuen
Methamphetamine Ay Dimethylamphetamine AoNonIIaIu Ethyl acetate:Methanol: Ammonia
I a 4 4 a 1 Qall a 1
i1 85 : 10 : 6 (Tael511a9) 11109910 1HONITUININAT R, YOIENTUIATFIUIN 3 A WU
f R; ¥®3 Methamphetamine, Dimethylampetamine 12 Caffeine 1A 0.5298, 0.7516 oy
0.6905 MUY WA IUINNIATSD Y8IA1 R, WUIIA1 SD 40941 R, Y84 Methamphetamine,

[l k4

Dimethylamphetamine 118¢ Caffeine 3iA1 0.0012, 0.0018 1A% 0.0017 ATNEIAL FINVIAI1TN

3 ¥ALYNDONINAUBINTFADY AININT 5

AN 5 TLC Plate Y04@1541A3 974 Methamphetamine, Dimethylamphetamine 812
Caffeine 1@ ﬂi%ﬁﬁﬁﬁ’mﬂlm Ethyl acetate : Methanol : Ammonia (85 : 10 : 6)

Na9910 Spray A28 1% Fast Black K Salt

1.2 M3uen Methamphetamine 11 Dimethylamphetamine 1108138111
3101 ETAILAINAIVIMINTANEINUAIDE1981T1181UIU 30 F10619 Taeiia
v
A1INAAITIUIU 3 ATI WU ATIINY Methamphetamine, Dimethylamphetamine (L%

9 [ 1 v
Caffeine Tu@198190111119 30 A29819 dawan1snaaeelunIni 6 FINUIA1 R, 1NAOV0I
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Methamphetamine, Dimethylamphetamine (¢ Caffeine A1 0.5315, 0.7629 1A 0.6857
AINEIAY 1IBAIUIVUKIAT SD YBIAT R, WUIIA1 SD ¥84A1 R, VY83 Methamphetamine,

Dimethylamphetamine 118¢ Caffeine 311 0.0035, 0.0058 1182 0.0070 AUAIAY AIAI1T 1IN 14

| OCOCOERO00RNEE

MW 6 TLC Plate 91ANIAATITHAI081901T1AAA1IE Ethyl acetate : Methanol :Ammonia
(85:10:6) nelduas UV Al 254 nm (A) 1182A18MAIIN Spray A28 Fast Black K

1% (B)

4 1 { a J o ] o o [
AN 14 LaAIn Rf“ll’t]\?ﬁ"liﬁhl?s]}ﬂTﬂﬂTTJLﬂiTgﬂﬂ'J'OfJNfJTfh 1UIU 30 AIDYY

LATLTERTob R, 1n3gvesas SD U231 R,
Methamphetamine 0.5315 0.0035
Dimethylamphetamine 0.7629 0.0058
Caffeine 0.6857 0.0070
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= Y add' a d
1.3 MSANIHIANNGNABIVRIBNIFI UM IAIZH
= 9 Aaadq Y a Jd an A
INMIANYINIANNYNADIYDITN 1F UM TR IEH TuAT TLC Nane
Y
Ethyl acetate : Methanol : Ammonia (85 : 10: 6) la¥msAnuiduaisunasgiu $1uau 6 €
A H
HazMIMIANEITIUIU 5 ATY NHANITNABDI WUIIAT R, 1DAUOIA1T Methamphetamine,
Dimethylamphetamine 1t8¢ Caffeine 31 0.5307, 0.7717 18 0.6776 MUAIAL 11azA1 SD Vo4
f R; 199 Methamphetamine, Dimethylamphetamine tia¢ Caffeine 1911 0.0028, 0.0031 @A
0.0030 MUFIAY A90151990 15 11HONI1TUIINAT SD ¥eIA1 R, WUNHANUULUGIgY

ansoihn1slumsiniied 1a

MINA 15 1aan R, veaa15uas g 1donmsane1inugnaesuedds

¥HAVDIANS R, 103gv09a1s SD Y09 R,
Methamphetamine 0.5307 0.0028
Dimethylamphetamine 0.7717 0.0031
Caffeine 0.6776 0.0030

2. 38 GC

2.1 miﬁnm‘nmmnﬁmmzau“lumﬂmn Methamphetamine U
Dimethylamphetamine

i]'lﬂﬂ"li'VIﬂa’E]\1Lﬁﬂﬁﬂ]&l"lﬁ"lﬁﬂ??%“ﬁ!,ﬁiﬂgﬁﬂﬁluﬂ1§LL‘c’Jﬂﬁ']'§i$ﬁ3'1\1

Methamphetamine Ay Dimethylamphetamine Tas143% GC-FID Taesiing ﬁﬂ‘]sﬂ‘ﬁﬁ A N9

Y Y Y v
U $1191 3 a1z TagmmsAnEIa UL 3 ASe AT9a2 6 51 1HNAN1INAADIAINITIAN 16
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@157197 16 Wa Retention Time (min.) YBIFITNIATIIU

aamziidnm ¥HAVDIAT R, 193809813 SD U23A1 R,
Methamphetamine 1.795 0.001
tmnz:ﬁ 1 Dimethylamphetamine 1.886 0.001
Caffeine 3.126 0.001
Methamphetamine 1.744 0.000
amaz“?; 2 Dimethylamphetamine 1.819 0.000
Caffeine 2.818 0.001
Methamphetamine 1.702 0.001
amwﬁ 3 Dimethylamphetamine 1.770 0.001
Caffeine 2.808 0.000

INMTANYY NUIFANILAHNILFUNTINITOUEN Methamphetamine 11

. . Vo A A 4 2 a o A4 qy a2 g 4 9
Dimethylamphetamine 981NFANUAD NTNTITN 1 FINTNITAIUAD 1%@m‘ngm3mum 150 C

9 '
v A a

o A A Y o 0 . = 0 Y Ay ¥ .
ﬂTﬂuulWMQﬂJWQM ADNI1 36 C/min ﬂuﬂﬁzﬂ\iﬂqmwauﬂﬂ 265 C L!ﬁ’)ﬂ\i(ﬂhlﬁlﬂuma'l 2 min

Taoldgungiii Injector M17D 265°C Hazgungii Detector W11V 280°C 1Az NAN1IY

U

FINATI WA R, 483 Methamphetamine, Dimethylamphetamine ta Caffeine 191 1.795,

1.886 11az 3.126 MU 9y Fanan1zaina11¥ina Chromatogram fauaadlunini 7



49

_FIDT A, (TANTADDDDZE.D)
ph
450 4

e 1= |

400 4

350+

300

250+

200

160 7

9295 - =d

100

0 4

4 1.795 - rmath
—— 1.8849 - dimath
= 3127 - caff

=

T
5 min

Il ||||

—
[N
[
I~

WA 7 @29819 Chromato gram U84 Methamphetamine, Dimethylamphetamine (161 Caffeine

Ay ¥ A
ﬂqﬂﬂ1ﬂﬁﬂ1’33ﬂlﬁu1$ﬁw

INNITANYINTUEN Methamphetamine AU Dimethylamphetamine Tagnnaila
GC-FID wudifian1iedand1d iles1u9m11A1 Resolution  NU31A1 Resolution V04
Methamphetamine Weuny Dimethylamphetamine 1A 7.3278 1Az Resolution V04
Dimethylamphetamine (78U Caffeine  1A1 1015128 & 9iA1110031 1.5 naaai

9 9 v ]
Chromatogram YBIMINANEITUIATTIUNG 3 A151U And Idueniusdadany aemsiei 17

M3 NN 17 Wa Resolution YBNAITNINTIU

ﬂ'wnaﬂ Resolution a1ININIZ U

7.3278 Methamphetamine Meuny Dimethylamphetamine

101.5128 Dimethylamphetamine MeUNY Caffeine
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= Y add' a d
22 MANHINIAMINGNABIVBIBNIFI UM IATIZH
= 9 anAq Y a L4 an Y
INNIIANYINININYNABIVDITN 1F UM NI IEH 13T GC Tvimams
% l;’
NARDIAIY
22,1 msaensammsazaeinasgiu
Chromatogram YDNT130ZA18UINTITUVDI Methamphetamine,

| @ !
Dimethylamphetamine tLiai¢ Caffeine Huaenng 8

_FIR A, {TAVTADDDDE.0)
pA
450 4

| T L)

400 4

3404

300 4

260 4

200 4

160

100 4

il 4

=——— 1.890 - dimath

P 3295 - std

J = 1.797 - math
= A.127 - caft

¥

e
(%]
o
I

5 min

2NN 8 Chromatogram U84 Methamphetamine, Dimethylamphetamine 481 Caffeine

9
@ a a Jd o
910 Chromatogram VUDIFITUIATIIUNG 3 FUA "lﬁ’wammmﬁww ANATT N

a0l

MINN 18 NuBaviALAz Retention time (R) V041502 A18NINTIU

CREEREL LY Peak No. Retention Time (min) méﬂ
Methamphetamine 1 1.798
Dimethylamphetamine 2 1.890
Cafteine 3 3.126
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v

=

A v o ' ' A A A YA dy 9
AMTNN 19 ANVFAUNUIICHINAURDY wuﬂﬂlﬁwmmmimmgm/wum ANAUDN

Internal standard AUANNVNTUYDIANT Methamphetamine

ANMTNIHVDIET (g/L) Aunas v’%uﬁ“lﬁ'ﬁﬂmmmimmgm / wuildRaves Istd.
0.05 0.04136
0.10 0.08900
0.20 0.18236
0.50 0.45617
1.00 0.95897
2.00 1.98208
3.00 3.11802
5.00 5.25222

=

4‘ o o o 4 A dqya &L P
AT NN 20 ANUTUNUTICUINAURAY WuﬂiﬁWﬂm@\iﬁ'liiJ']miﬁ'lu/Wuvl ANAUD

Internal standard HUANMYUTUVDIENS Dimethylamphetamine

ANMAINTHVBIET (g/L) Aunae ﬁvuﬁﬁlﬁ'ﬁﬂmmmsmmgm / i@ Ravod Istd.
0.05 0.04358
0.10 0.08863
0.20 0.18726
0.50 0.46623
1.00 0.96017
2.00 1.99090
3.00 3.11892
5.00 5.23821
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=

A v o d 1 1 A dy Aq Yo dy YA
AT NN 21 AIMUANUNUTICHINAURNY wumﬂlmwmmmimmgm / NUN LANAUDI

Internal standard ﬁj“]JﬂﬂﬁJ!flalliJélgllu"Umﬁ 15 Caffeine

ANNANTUVD IS (/L) Aunde uildiavesmsnasgiu/ Wuildiaves Istd.
0.05 0.01955
0.10 0.02403
0.20 0.05712
0.50 0.15059
1.00 0.32277
2.00 0.68657
3.00 1.04580
5.00 1.75287

A o 1 a4 & dqya A Aq ya
WOUIAURAY Wuwclﬂwmmmimmjgm / Wunlanaved Internal standard

E4
o Y 9 Y . . Yy o
ﬂ”]Jﬂ'NlILSUiJGU‘L!"U’ENﬁ'lia$ﬁ'lfllﬂ¢]§jlull'lﬁi'lﬂﬂiTV\IiJW]ijpu (Calibration curve) "lﬂwamﬁ

1. Standard Methamphetamine 12134 UY 0.05, 0.10, 0.2, 0.5, 1.00, 2.00, 3.00 11a 5.00 (/L)

6.00

5.00

ya

4.00

¥

3.00

2.00

Nunldiia std./nunlddia Istd

¥

1.00

0.00

Calibration curve of methamphetamine

y =1.0538x - 0.0509

R’ = 0.9995

0.00

1.00 2.00 3.00 4.00 5.00 6.00
ANMVUIY (g/L)

MU 9 ﬂﬁwwmﬁazmammgm Methamphetamine
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2. Standard Dimethylamphetamine 172133394 0.05, 0.10, 0.2, 0.5, 1.00, 2.00, 3.00 L4ag 5.00

(g/L)

Calibration curve of dimethylamphetamine
6.00
y = 1.0509x - 0.0449
T 500
< R’ =0.9996
=
s 4.00
T
aqg
§ 3.00
wn
[~
= 200
=
-
=
ME O 1.00
0.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00
AT (g/L)

7R 10 ﬂiwxlmiazmﬂmmgm Dimethylamphetamine

3. Standard Caffeine NANMYUYY 0.05, 0.10, 0.2, 0.5, 1.00, 2.00, 3.00 ttag 5.00 (g/L)

Calibration curve of caffeine
2.00
y=0.3529x - 0.0153

=

R 2

:-_ 1.50 R =0.9997

=

s
-T=

=
aq;

; 1.00 1

s

w2

&

2
= 0.50

=
3{[;

0.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00
ANMYNTY (g/L)

7N 11 f‘l'i']’l/\lﬁ']ﬁﬁ%ﬁ?‘c’mw}ﬁ:ﬂ;?u Cafteine
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MAMIANETINANNGNABWDITT A IF UM Tna i luds Ge-FID wudnsl
UINTITUVDIA1T0 018 Methamphetamine, Dimethylamphetamine (1818 Caffeine @uduasa i
ATR” > 0.9995

222 M3INTZHNAM LOD tay LOQ

M3 UATILHMIAT LOD ttaz LOQ Taeld Internal Standard 13114 Blank

2
v A

9 a J
1@Naﬂ1§3!ﬂ51$°ﬂﬂﬂu

_FID1 A, (HOPZG110808.00
pA

TS

G0 o

50 o

30 o

20

10

T
1 2 2 4 S min

{ { I o @ a
AW 12 Chromatogram Y84 Internal Standard 11913 uansazane blank d1m5uMIAATILH

wlsuaans

v 9
1N Chromatogram Wi luasaza1e blank hilias@afisfnyeg a9y ns
1 = 9 . Aa Yy 9 o o
1171 LOD uag LOQ ﬁ]\‘l‘l’i'lulﬂfﬂ?ﬂﬂﬁ Spike @1TUIATTIUNUANVVNUUISAUAT 9 aQ"hJGlu
o a d o osl § 4 1ot

blank ué’ammmmﬁwwmmu 7 %1 Lﬁ@ﬂWH’Jﬂ!ﬁ?Lﬁﬂ\iLUHNWﬁj}WU (SD) WuMA1 SD U4
Methamphetamine, Dimethylamphetamine ¢ Caffeine 1 0.00021, 0.00012 uag 0.00033
My Fadeihadenan i namal LoD way LOQ wWuNA1 LOD  ved
Methamphetamine, Dimethylamphetamine e Caffeine um 0.0489, 0.0431 uag 0.0462 g/L
MURIAY uaza LOQ 4939 Methamphetamine, Dimethylamphetamine a2 Caffeine 1

0.0503, 0.0439 118 0.0527 g/L AMUAIAL Aduaad lua1sen 22
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{ v o J 1 J o w J o w
AN 22 UAAIANNFUNUTUDIAT Rz, AVATINAVBINITATIVNY (LOD) HazAUATING

YBINITATINTIVNUFILUT U (LOQ) Vosansiaazyila

FHAVDIAS AUMIANNTUNUE R’ LOD (g/L) LOQ (g/L)
Methamphetamine y = 1.0538x-0.0509 0.9995 0.0489 0.0503
Dimethylamphetamine | y = 1.0509x-0.0449 0.9996 0.0431 0.0439
Caffeine y =0.3529x-0.0153 0.9997 0.0462 0.0527

2.3 Msuen Methamphetamine 11 Dimethylamphetamine Tu@08138111
MNMIAATILHAVAI81981T1 $14791 20 §I98719 TABTIMIAATILHIIUIN 3
ﬂ? I WU ATIIND Methampheatmine, Dimethylamphetamine (181¢ Caffeine Tudredreenth ﬁajlﬂ
20 @108 MNMIAIAMIUTINa @ TMeuiunTIvesmsazatenIa g U wulsua
Methamphetamine ﬂﬁﬂwﬁ’N 19.65-34.65 mg/Lﬁﬂ, TEFTRLY Dimethylamphetamine ’e)E‘J:Gl‘LA“b;N
11.70-34.30 mg/dia uazil3unas Caffeine 9g11%24 24.90-52.90 mg/dia §aa1519% 23 nay

Y 1 ) ¥ a Jd o 1 9 {
#7981 Chromatogram ‘ﬁhlﬂi]1ﬂﬂ1§’)£ﬂi1$‘ﬂ@]']’é]iﬂ\381ﬂ1 Llﬁﬂﬂﬁluﬂ1Wﬁ 13

_FID A, (TATAODO20.0)
pA
450 4

| 3 L4

400 4

360 4

300 4

2804

2004

160

J.298 - wd

100

1.84848 - dimath

804

= 3128 - caff

e

{fF=— 1.795 - math

Vs

=

T
A min

[ I;I|

s
[
o
S

MW 13 {29879 Chromato gram Y04 Methamphetamine, Dimethylamphetamine 61 Caffeine

Ay Y a d o 1 9
Vlulﬂﬁl1ﬂﬂ"lﬁﬁlﬂ5"|$ﬁ@]’J@EJ'NEJ']“U']



§ a 4 a
MINN 23 LAAIHANTAATIZHINYT U methamphetamine, dimethylamphetamine Lo

caffeine Tu@1961991719 1121 20 @10814
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Y31 19NY (mg / 13in)

shethad
Methamphetamine | Dimethylamphetamine Caffeine
1 31.50£0.10 34.30£0.30 26.50+0.30
2 22.00 +0.20 14.30 +0.20 51.20 £0.40
3 22.90 +0.00 15.00£0.10 52.90 £0.50
4 28.00 £ 0.10 20.40+£0.10 34.60 £0.20
5 21.40+0.10 13.20+0.10 50.60 £ 0.60
6 21.31+0.10 13.36 +£0.10 49.97 +£0.70
7 22.63 +0.10 14.41£0.10 52.84+0.10
8 21.77+0.10 13.40+0.10 50.94 +0.30
9 22.13+0.10 14.43 +£0.00 52.69 +£0.20
10 34.65+0.10 24.40+0.20 24.78 £0.20
11 22.10+0.30 13.20 +£0.00 51.70 £0.60
12 20.20 +0.00 11.70 £0.10 47.10+0.40
13 27.20+0.10 26.30+0.20 24.90 +0.40
14 21.70 £ 0.00 13.00 = 0.00 49.50+0.10
15 21.60 +0.10 12.60+0.10 50.70 £ 0.50
16 20.27 +£0.20 12.17+£0.10 45.18 £0.60
17 22.37+0.10 15.35+0.10 50.03 £0.50
18 22.13 £0.00 12.99 +0.00 51.79 £0.20
19 19.65 +0.30 13.71 £0.20 46.46 £ 0.20
20 21.27+0.10 12.19+0.10 49.18+0.70




azluazefnewaminaasy

InnIsnaaouieAnEIvIan I gmvuizanlunisuend1ssenaig
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{ { o 1 <
MINN 24 wWa Rf"lJ’fNﬁ”liiJW]’ij”luﬁﬂﬁﬁﬁﬁu Ethyl acetate : Methanol : Ammonia 1]14

9 v
85:10:3 91NNTNAADINTIN 1
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= A A
FTYSNINATNADUN (cm)

s 4 solvent font AR,
3N 1

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 11.60 13.70 13.25 16.45 0.7052 0.8328 0.8055

2 11.55 13.70 13.20 16.45 0.7021 0.8328 0.8024

3 11.60 13.75 13.25 16.45 0.7052 0.8359 0.8055

4 11.60 13.70 13.25 16.45 0.7052 0.8328 0.8055

5 11.60 13.75 13.25 16.45 0.7052 0.8359 0.8055

6 11.60 13.70 13.20 16.45 0.7052 0.8328 0.8024
Average 0.7047 0.8338 0.8045

SD 0.0012 0.0016 0.0016

GﬂiN‘ﬁ 25 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:3 %1ﬂﬂ131/]ﬂﬁ’i]\1ﬂ§j\1‘ﬁ 2
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
AN 2
Meth Dimeth Caff (cm) Meth Dimeth Caff

1 10.60 12.40 12.10 14.95 0.7090 0.8294 0.8094

2 10.65 12.35 12.10 14.95 0.7124 0.8261 0.8094

3 10.60 12.40 12.05 14.95 0.7090 0.8294 0.8060

4 10.65 12.40 12.10 14.95 0.7124 0.8294 0.8094

5 10.60 12.45 12.10 14.95 0.7090 0.8328 0.8094

6 10.60 12.45 12.05 14.95 0.7090 0.8328 0.8060
Average 0.7101 0.8300 0.8082

SD 0.0017 0.0025 0.0017
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{ o 1 <
Ha Rf"lJ’fNﬁ”liiJW]’ij”luﬁﬂﬁﬁﬁﬁu Ethyl acetate : Methanol : Ammonia 1]14

9 v
85:10:3 91NN NAADIATIN 3

67

2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
33N 3

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 11.10 12.95 12.65 15.60 0.7115 0.8301 0.8109

2 11.10 12.95 12.60 15.60 0.7115 0.8301 0.8077

3 11.10 12.90 12.60 15.60 0.7115 0.8269 0.8077

4 11.10 12.95 12.65 15.60 0.7115 0.8301 0.8109

5 11.15 12.90 12.60 15.60 0.7147 0.8269 0.8077

6 11.15 12.95 12.65 15.60 0.7147 0.8301 0.8109
Average 0.7126 0.8291 0.8093

SD 0.0017 0.0017 0.0018

GﬂiN‘ﬁ 27 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:4 %WﬂﬂTﬁ/lﬂa’ENﬂ‘iiﬁ 1
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
3N 1

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 12.50 13.65 13.25 15.55 0.8039 0.8778 0.8521

2 12.50 13.60 13.20 15.55 0.8039 0.8746 0.8489

3 12.55 13.65 13.25 15.55 0.8071 0.8778 0.8521

4 12.50 13.65 13.20 15.55 0.8039 0.8778 0.8489

5 12.50 13.60 13.25 15.55 0.8039 0.8746 0.8521

6 12.50 13.65 13.20 15.55 0.8039 0.8778 0.8489
Average 0.8044 0.8767 0.8505

SD 0.0013 0.0017 0.0018
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{ o 1 <
Ha Rf"lJ’fNﬁ”liiJW]’ij”luﬁﬂﬁﬁﬁﬁu Ethyl acetate : Methanol : Ammonia 114
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2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
AN 2

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 11.90 13.10 12.70 14.90 0.7987 0.8792 0.8523

2 11.85 13.10 12.65 14.90 0.7953 0.8792 0.8490

3 11.90 13.15 12.65 14.90 0.7987 0.8826 0.8490

4 11.90 13.10 12.70 14.90 0.7987 0.8792 0.8523

5 11.85 13.10 12.70 14.90 0.7953 0.8792 0.8523

6 11.85 13.10 12.70 14.90 0.7953 0.8792 0.8523
Average 0.7970 0.8798 0.8512

SD 0.0018 0.0014 0.0017

GﬂiN‘ﬁ 29 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:4 %1ﬂﬂ15ﬂﬂaﬁ]\1ﬂ§/}\1ﬁ 3
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
33N 3
Meth Dimeth Caff (cm) Meth Dimeth Caff

1 12.80 14.10 13.60 16.00 0.8000 0.8813 0.8500

2 12.75 14.10 13.60 16.00 0.7969 0.8813 0.8500

3 12.80 14.05 13.55 16.00 0.8000 0.8781 0.8469

4 12.80 14.05 13.55 16.00 0.8000 0.8781 0.8469

5 12.80 14.10 13.55 16.00 0.8000 0.8813 0.8469

6 12.80 14.10 13.60 16.00 0.8000 0.8813 0.8500
Average 0.7995 0.8802 0.8484

SD 0.0013 0.0016 0.0017
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{ o 1 <
Ha Rf"lJ’fNﬁ”liiJW]’ij”luﬁﬂﬁﬁﬁﬁu Ethyl acetate : Methanol : Ammonia 114

9 v
85:10:5 91NNTNAADINTIN 1
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2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
3N 1

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 12.45 13.80 13.45 15.60 0.7981 0.8846 0.8622

2 12.40 13.80 13.45 15.60 0.7949 0.8846 0.8622

3 12.45 13.85 13.50 15.60 0.7981 0.8878 0.8654

4 12.45 13.80 13.45 15.60 0.7981 0.8846 0.8622

5 12.40 13.80 13.45 15.60 0.7949 0.8846 0.8622

6 12.45 13.80 13.45 15.60 0.7981 0.8846 0.8622
Average 0.7970 0.8851 0.8627

SD 0.0017 0.0013 0.0013

GﬂiN‘ﬁ 31 wWa Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:5 %WﬂﬂTﬁ/lﬂa’ENﬂ‘iiﬁ 2
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
AN 2

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 12.85 14.15 13.85 16.10 0.7981 0.8789 0.8602

2 12.85 14.10 13.80 16.10 0.7981 0.8758 0.8571

3 12.85 14.15 13.85 16.10 0.7981 0.8789 0.8602

4 12.85 14.15 13.85 16.10 0.7981 0.8789 0.8602

5 12.80 14.10 13.80 16.10 0.7950 0.8758 0.8571

6 12.85 14.15 13.85 16.10 0.7981 0.8789 0.8602
Average 0.7976 0.8778 0.8592

SD 0.0013 0.0016 0.0016
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{ o 1 <
Ha Rf"lJ’fNﬁ”liiJW]’ij”luﬁﬂﬁﬁﬁﬁu Ethyl acetate : Methanol : Ammonia 114
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2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
33N 3

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 12.70 14.00 13.70 15.90 0.7987 0.8805 0.8616

2 12.65 13.95 13.70 15.90 0.7956 0.8774 0.8616

3 12.70 13.95 13.70 15.90 0.7987 0.8774 0.8616

4 12.70 14.00 13.70 15.90 0.7987 0.8805 0.8616

5 12.65 14.05 13.65 15.90 0.7956 0.8836 0.8585

6 12.65 14.05 13.70 15.90 0.7956 0.8836 0.8616
Average 0.7972 0.8805 0.8611

SD 0.0017 0.0028 0.0013

GﬂiN‘ﬁ 33 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:6 %1ﬂﬂ151/]ﬂﬁ’i]\3ﬂ§j\1ﬁ 1
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
3N 1

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 8.90 12.65 11.60 16.80 0.5298 0.7530 0.6905

2 8.95 12.65 11.65 16.80 0.5327 0.7530 0.6935

3 8.90 12.65 11.60 16.80 0.5298 0.7530 0.6905

4 8.90 12.65 11.60 16.80 0.5298 0.7530 0.6905

5 8.95 12.60 11.65 16.80 0.5327 0.7500 0.6935

6 8.90 12.65 11.60 16.80 0.5298 0.7530 0.6905
Average 0.5308 0.7525 0.6915

SD 0.0015 0.0012 0.0015
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GﬂiN‘ﬁ 34 Wa Rfﬂjﬂﬂﬁ1in1@]i§1uﬁ5ﬁ51ﬁ’fﬁu Ethyl acetate : Methanol : Ammonia il
85:10:6 ﬁ]"lﬂﬂ?iﬂﬂﬁﬂ\iﬂ%\iﬁ 2
2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
AN 2
Meth Dimeth Caff (cm) Meth Dimeth Caff
1 8.20 11.65 10.70 15.50 0.5290 0.7516 0.6903
2 8.20 11.60 10.75 15.50 0.5290 0.7484 0.6935
3 8.20 11.60 10.70 15.50 0.5290 0.7484 0.6903
4 8.20 11.65 10.70 15.50 0.5290 0.7516 0.6903
5 8.20 11.65 10.75 15.50 0.5290 0.7516 0.6935
6 8.20 11.65 10.70 15.50 0.5290 0.7516 0.6903
Average 0.5290 0.7505 0.6914
SD 0.0000 0.0017 0.0017
GﬂiN‘ﬁ 35 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:6 %1ﬂﬂ1§ﬂﬂaﬁlﬂﬂ§l}\1ﬁ 3
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
33N 3
Meth Dimeth Caff (cm) Meth Dimeth Caff
1 6.85 9.70 8.90 12.90 0.5310 0.7519 0.6899
2 6.80 9.70 8.85 12.90 0.5271 0.7519 0.6860
3 6.85 9.75 8.90 12.90 0.5310 0.7558 0.6899
4 6.85 9.70 8.90 12.90 0.5310 0.7519 0.6899
5 6.85 9.70 8.90 12.90 0.5310 0.7519 0.6899
6 6.80 9.65 8.85 12.90 0.5271 0.7481 0.6860
Average 0.5297 0.7519 0.6886
SD 0.0020 0.0025 0.0020
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GﬂiN‘ﬁ 36 WA Rfﬂjﬂﬂﬁ1in1@]i§1uﬁ5ﬁ51ﬁ’fﬁu Ethyl acetate : Methanol : Ammonia il
85:10:7 ﬁ]"lﬂﬂ?iﬂﬂﬁﬂ\iﬂ%\iﬁ 1
2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
3N 1

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 8.80 12.45 11.35 16.00 0.5500 0.7781 0.7094

2 8.80 12.40 11.30 16.00 0.5500 0.7750 0.7063

3 8.80 12.45 11.30 16.00 0.5500 0.7781 0.7063

4 8.85 12.45 11.30 16.00 0.5531 0.7781 0.7063

5 8.80 12.45 11.35 16.00 0.5500 0.7781 0.7094

6 8.80 12.45 11.35 16.00 0.5500 0.7781 0.7094
Average 0.5505 0.7776 0.7078

SD 0.0013 0.0013 0.0017

GﬂiN‘ﬁ 37 WA Rfmmmimmgmﬁﬁmwhu Ethyl acetate : Methanol : Ammonia il
85:10:7 %1ﬂﬂ1§ﬂﬂaﬁlﬂﬂ§l}\1ﬁ 2
s izﬂzmﬁ;msméeuﬁ (cm) solvent font m R,
AN 2

Meth Dimeth Caff (cm) Meth Dimeth Caff

1 8.70 12.30 11.00 15.80 0.5506 0.7785 0.6962

2 8.70 12.30 11.05 15.80 0.5506 0.7785 0.6994

3 8.70 12.35 11.00 15.80 0.5506 0.7816 0.6962

4 8.70 12.30 11.00 15.80 0.5506 0.7785 0.6962

5 8.70 12.30 11.00 15.80 0.5506 0.7785 0.6962

6 8.70 12.30 11.00 15.80 0.5506 0.7785 0.6962
Average 0.5506 0.7790 0.6967

SD 0.0000 0.0013 0.0013
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GﬂiN‘ﬁ 38 Wl Rfﬂjﬂﬂﬁ1in1@]i§1uﬁ5ﬁ51ﬁ’fﬁu Ethyl acetate : Methanol : Ammonia il
85:10:7 ﬂTﬂﬂTiVIﬂﬁﬂ\iﬂ%ﬂﬁ 3
2 4 szﬂzmaﬁmimﬁ'wﬁ (cm) solvent font oy R,
AIIN
Meth Dimeth Caff (cm) Meth Dimeth Caff
8.25 11.70 10.50 15.00 0.5500 0.7800 0.7000
2 8.20 11.65 10.45 15.00 0.5467 0.7767 0.6967
3 8.25 11.70 10.45 15.00 0.5500 0.7800 0.6967
4 8.25 11.70 10.50 15.00 0.5500 0.7800 0.7000
5 8.25 11.70 10.45 15.00 0.5500 0.7800 0.6967
6 8.25 11.70 10.50 15.00 0.5500 0.7800 0.7000
Average 0.5494 0.7794 0.6983
SD 0.0014 0.0014 0.0018
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MIMUIUT Resolution (R)

9 ]
911 Chromatogram ‘lJ’ENﬂﬁNﬁiJﬁ1ﬂJWI§§1UﬁQ 3d19 éfmﬁmmmm R Lﬁ@ﬂ’ﬂﬁﬂ

4
YosmILaaziinLenonIINiLod A UNTe 1 Aegasmsfiuiuas 1

| 2
W =
tn tn Time{min)

AMWA 15 1aAINITAIUINKIAT R 910 Chromatogram N1 18 1143F Gas Chromatography

Taeh

N1TUIDIN

F4
At, = wag19909a1 t, YoINANIT0Y
W1 uay W2 = anundeigivuesiia 1 uag 2

Y
1.0 HAAINNANIADIENDONINNY 98%

R =
VA o o
R = 1.5 4@adnNaniaeauenaonaInnu 99.7%
Y
R > 1.5 4a@adNinnaaoenoonanny 100%
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WNanNIIAIUIN
[ J A F2 = A J 1
1AMIMUIAMIAT R NldonmsAnyrluantsimuizan nudiA1 R ves
1 4
Methamphetamine {811 Dimethylamphetamine 31 7.3278 #3A11AAIN 1.5 LAAIITNAN
AOULNDININNU 100% 11AZA1 Resolution Y04 Dimethylamphetamine tNYUNY Caffeine UA1

101.5128 FAININNI 1.5 LAAINTNANIA0LEN00nIINAY 100%

Nﬂﬂ1§ﬂﬂﬂ®ﬁﬂ1‘§ﬁ%}1ﬂﬂi1wu1ﬂ§§'I‘L!

=1

A [ o 4 1 43} A U= dy yA
MINN 39 AITUTUNUDIEHIN wuw“lmwmmmsmmgm/wum ANAVDN Internal

standard AUANUTNYUVDIAT Methamphetamine

L - QAo X g v

v Wunla ﬂ‘lli’)xiﬁ]ﬁ»ﬂﬂig”l‘i«!/Wu‘i’lﬂ!ﬂWﬂﬂli’NInternal standard v A

YNV AlNay SD
@L) | a¥eii1 | a¥eii2 | a¥eiis | afeita | asails | adeile | a¥eis

0.05 | 0.04177 | 0.04147 | 0.04124 | 0.04180 | 0.04170 | 0.04060 | 0.04093 | 0.04136 | 0.00046
0.10 | 0.08905 | 0.08926 | 0.08938 | 0.08830 | 0.08749 | 0.08983 | 0.08971 | 0.08900 | 0.00083
0.20 | 0.18178 | 0.18123 | 0.18925 | 0.18124 | 0.18178 | 0.17976 | 0.18144 | 0.18236 | 0.00312
0.50 | 0.45406 | 0.45180 | 0.45011 | 0.46269 | 0.45254 | 0.46428 | 0.45771 | 0.45617 | 0.00554
1.00 | 0.94998 | 0.95004 | 0.95750 | 0.95783 | 0.96930 | 0.94897 | 0.97916 | 0.95897 | 0.01139
2.00 | 1.97869 | 2.00085 | 2.01174 | 1.96145 | 1.98278 | 1.96380 | 1.97527 | 1.98208 | 0.01848
3.00 | 3.12562 | 3.13698 | 3.12026 | 3.11032 | 3.09310 | 3.14364 | 3.09619 | 3.11802 | 0.01930
5.00 | 523461 | 5.26946 | 5.28742 | 521731 | 5.17166 | 5.31151 | 527361 | 5.25222 | 0.04748
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msNi 40 AnuduiRuiIzniig ﬁuﬁi&'ﬁﬂmaqmimmgm/ﬁuﬁ ANAYDY Internal
standard NUANMYUYUVDIENT Dimethylamphetamine

A X gy X dq v

. WuRIANNYO 951NN 14 / WUNIANAYDY Internal standard Do

RN Aundy | SD
@) | a¥eii1 | afeii2 | afiiis | afaiia | adeils | adeile | ail7

0.05 | 0.04390 | 0.04349 | 0.04337 | 0.04260 | 0.04345 | 0.04396 | 0.04428 | 0.04358 | 0.00054
0.10 | 0.09097 | 0.08789 | 0.09073 | 0.08681 | 0.08686 | 0.08837 | 0.08876 | 0.08863 | 0.00168
0.20 | 0.18854 | 0.18741 | 0.18634 | 0.18845 | 0.18765 | 0.18536 | 0.18705 | 0.18726 | 0.00113
0.50 | 0.46440 | 0.46451 | 0.46712 | 0.46686 | 0.46244 | 0.47170 | 0.46657 | 0.46623 | 0.00294
1.00 | 0.96070 | 0.95998 | 0.95256 | 0.95452 | 0.96916 | 0.96090 | 0.96338 | 0.96017 | 0.00550
2.00 | 1.98931 | 2.01792 | 2.02344 | 1.97206 | 1.99125 | 1.96499 | 1.97730 | 1.99090 | 0.02237
3.00 | 3.12564 | 3.15261 | 3.13961 | 3.10151 | 3.08782 | 3.15168 | 3.07358 | 3.11892 | 0.03164
5.00 | 523271 | 525128 | 5.27383 | 5.21587 | 5.14696 | 5.29196 | 5.25484 | 5.23821 | 0.04737
mani 41 anuduiuiszning ﬁuﬁmﬁﬂmmmimmgm/ﬁuﬁ AfnvU0Y Internal

standard NUANUAUTUVDIENT Caffeine

UER % daya X daya

o WuilafinveIms1NNIgIU / NUNlANAYES Internal standard D2

SRy AUy | SD
(g/L) afafi1 | aafi2 | adafi3 | adafia | aafis | adadie | adedi7

0.05 | 0.01844 | 0.01949 | 0.01964 | 0.01944 | 0.02015 | 0.01984 | 0.01989 | 0.01955 | 0.00055
0.10 | 0.02449 | 0.02422 | 0.02531 | 0.02436 | 0.02197 | 0.02366 | 0.02423 | 0.02403 | 0.00103
0.20 | 0.05663 | 0.05811 | 0.05947 | 0.05625 | 0.05666 | 0.05461 | 0.05812 | 0.05712 | 0.00158
0.50 | 0.15484 | 0.14756 | 0.14827 | 0.14989 | 0.15554 | 0.14831 | 0.14975 | 0.15059 | 0.00325
1.00 | 0.32703 | 0.31788 | 0.32610 | 0.31564 | 0.32454 | 0.32350 | 0.32472 | 0.32277 | 0.00431
2.00 | 0.69067 | 0.69650 | 0.70219 | 0.68017 | 0.68566 | 0.66958 | 0.68124 | 0.68657 | 0.01094
3.00 | 1.05018 | 1.06076 | 1.05539 | 1.03772 | 1.03324 | 1.05227 | 1.03100 | 1.04580 | 0.01168
5.00 | 1.74761 | 1.75685 | 1.76713 | 1.74675 | 1.72694 | 1.77158 | 1.75323 | 1.75287 | 0.01476
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MInn 42 anuduiuisznin fuildfinvesasuasgiumunldfiaves nternal
standard NUANMYUYUVDIENT Methamphetamine il Spike
Spike | WuhlAdinvesms3AgIM / WuilATiAv0Y Internal standard D2
g2 za A 74 A g2 z 7| Awaee | SD
(gL) | Afan1 | asan2 | a3aN 3 | a3an4 | aSaN5 | asane | asan 7
0.0050 | 0.00312 | 0.00354 | 0.00328 | 0.00309 | 0.00359 | 0.00355 | 0.00323 | 0.00334 | 0.00021
A [ o 4 1 dy A U= dy A yA
MINN 43 ANNFURUTIZHI Nunladavesdisuiasgiuw/Aunlannve Internal
standard NUANMYUYUVDIENT Dimethylamphetamine il Spike
Spike |  WuilAiAveIasIIAIEIH / NHNIANAVOY Internal standard | |
5 2 3 2 3 2 %2 5 2 g 2 7 5| huwag | SD
(L) | A5aN1 | a5an2 | adan3 | adan4 | asans | asane | asan7
0.0050 | 0.00389 | 0.00381 | 0.00357 | 0.00361 | 0.00381 | 0.00375 | 0.00360 | 0.00372 | 0.00012
d' [ v 4 1 dy d' =\ Ay d‘ YA
MINN 44 ANNFURUTIZHI Nunlanavesdsuasg 1w/ Nunlannve Internal
standard AUANMAUTUYDIENT Caffeine N Spike
X oy X o o
Spike wula ﬂﬁummsmmgm/wuﬂmwmm Internal standard .4
A A A A A A z | fwwae | SD
(L) | A5aN1 | asan2 | adan3 | adan4 | aSans | asane | asan7
0.0200 | 0.00472 | 0.00473 | 0.00508 | 0.00434 | 0.00444 | 0.00504 | 0.00426 | 0.00466 | 0.00033
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