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Analyzing a trace of Methamphetamine in MDMA tablets

Kaori SANUKI*, Masashi SUGIYAMA*, Kazushi MORIFUJI*,
Yoshitsugu MATSUMOTO*, and Tsutomu KUMAZAWA*
*Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

In order to improve the reliability of analyzing a small amount of methamphetamine contained in MDMA

tablets, analytical conditions of gas chromatography-mass spectrometry (GC/MS) and high performance

liquid chromatography (HPLC) were examined.

In the GC/MS analysis, identification of some

phenethylamines was facilitated by converting them into trifluoroacetyl (TFA) derivatives. In the HPLC

analysis, separation factors were improved and the time taken for analysis was shortened by using

water/ethanol or water/1-propanol for the mobile phase. In addition, quantitative analysis of a small amount

of methamphetamine contained in MDMA tablets by HPLC achieved a better recovery.
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v— 27 2R LIS, MDMA ot —27 05— 72k v
MDMA OE—7 L AXZ T2 X IVDE—INER->TLE
9. ZORER, WEHDOENBINAST FANRER > TR
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2. 1 HE
2. 1.1 MERE
e Methamphetamine
o 3.4-Methylenedioxyphenethylamine (MDMA)
e Phentermine
e Methcathinone
e N,N-Dimethylphenethylamine (Aldrich)
e Pseudoephedrine

e Ketamine
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e Piperonal (B E{LAR) JUOERNDREREVER LT,

o Piperonylmethylketone (BRAF{{LK) 2. 4.5 HAR2TxRIEEL MDMA fEHIDEER
e Lactose (Fnytlizk) ESED

o N-tert-Butylbenzylamine (B HF{{tj%) FBED MDMA §ERI AL T, A% 7 =4I, MDMA Kk
Y MDMA AR RHY (BRXaF—L, B _Xa=L X F)L
7 kv, N—iR/L2 )L MDMA) % Table WIRTEIGIZRA L,
ZHUCHVERICH D HIEE N X, K/ A 2 7 — v =11HEA K CH
fELT, 7THROMERBZHR L, nb%045 pl AV
TIUT4NE—THILT,

2. 1. 2 TUIILEH
e Trifluoroacetic anhydride (B8 H{L%2)

2. 2 EBERUVAEEH
2. 2.1 HARYAR IS 7EERHE (GC/MS)

4L & : Agilent 6890 N (GC) /5973Network (MS) Table 1 Composition of Mixed Sample

- .o a b c d e f g
J5 J : DB-5MS 30 mx0.25 mm LD., 025y m (J&W) Methamphetamine : MDMA f— o i
IREESRAF 100 °C (3 min) — (20 “C/min) — 320 °C (8 min) Methamphetamine 150 60 30 15 10 10 10
R S - 320 MDMA 450 600 900 900 900 1200 150.0
AR C . Piperonal 10 10 10 10 10 10 10
A B =T A ARE 320 C Piperonylmethylketone 1.0 1.0 1.0 1.0 1.0 1.0 1.0

. N-FormyI[MDMA 10 10 10 10 10 10 10
1] . .
A7V > b w50 Lactose 290.0 2840 257.0 2585 259.0 229.0 199.0

A F Ak A A ARE (BD
2. 2. 2 EE#KEARIOT LY ST (HPLO)
4k & . Agilent 1100 (Agilent)
R © 74 NEA A — KT LA Biligs
717 2 : ZORBAX Extend-C18 4.6 X150 mm
BB K/ ) —/em ) 2 =700/300/0.5
KIN-F a7 —/er ) 2 =800/200/0.5

2. 3 GC/MS TFAZEK(L

AR T2 BZI L, T2 TN, T T R v
ANIF U RONN-DAFILT = 2 F )T I ATENE N
KV 7N el OFT T AR (20%) 2%, 55 CO
Ay hFL— b LT3 0MFHER LIS E To ",
Z DO TR BN EIKR A GC/MS CTHIlE LTz,

2. 4 HPLC

2. 4. 1 HEAR

1.0 mg/ml DRED AKX 72X I, MDMA ROV Z 2 v
DEHEEFRL, 045yl DAL T T T 4N E—THhHl LT,
2. 4. 2 HHHEOKE

KIHE ) —)VR, KN1-T X)) —)LRIZHONTC, IBRALEE
D IR L2 AE 5, BEIZITRI20.5m/L o U P v &R
ML, pHAZIREIZEET HZ & & Lz,

2. 4. 3 NEEEVEORE

BEIMHIZ, K/x=X ) —=T70B30KOK/N-Ta/xR ) —)=
80/20 (IR b Y PUEE0SmI/L) 2HAWT, BED T =
XFNT IV REEMOREEIT, ZNENDRMITIBNT
EREAT O Bt O NI REW E 2 Et Lz,

2. 4. 4 RBRERK

AR T2 H I NZONT, 0.02 mg/ml, 0.06 mg/ml, 0.36
mg/ml @ 3FEOURE DO E, WEMEERKZ M2 TR L,
HPLC # HWWTK/= % ) — V3%, K/IN-Tmax ) —LZOBEHE
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3. 1 GC/MS
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B 5FOILAWITHONT, ZNEh TFA B E R L Z21T0,
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CAFNT = XFNNT I AZOWTIE, TFA FEEITIEE A
EEZ 6ot

TFA FHER(LEAT 2 BB D~ A AT R LIER I8
BILTWD DXL, TFA FFEMRRITE R v A AR
Mlipd, AR T2HZI T2 TAIIZELTY,
WS OP/BE LT 77 A MM AUBBRISNIZb DD, A
X7 x2HIrOmliz 110, 72TV O miz 13273 ENE
HEh, MAEICRRLT7I A M AU bBlllEN, Lo
TTFAFEMRILZIT O 2 LI L VLA OB B L 725 2
LWy,
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Fig.1 Mass Spectra of Methamphetamine, Phentermine, Methcathinone,

Pseudoephedrine and N,N’-Dimethylphenethylamine
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Fig.2 Mass Spectra of Methamphetamine, Phentermine,
Methcathinone, Pseudoephedrine and N,N’-Dimethylphenethylamine
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3. 2 HPLC
3. 2. 1 BHHEOHKE
ek, =7 = KU UREBICEMOSBECIE, BEIRIZK A

&) —VORKRIZER Y DUl CTEERIC LIS ORH
WHENTWS Y, ZOFEMETIIRE L X 5T, HFEHNE
W RICEENNEETH D, ZODNESE AR Lz, 7
T NIPERDOEME SN THW B4 TV D ZORBAX Extend C-18
BT LEANE, 2T Y BR—AD T T O TR
W pH OB EMHIZ S L CHBEAATRER 1 7 5 Th 5,

T BEHBEEOR 21T o 72, KAWL TND XX
=N OROVIZ, =& =), 1-Fas ) =), 2-TanR ) —
N, TER=RUN, 14 VEFH 2N TAZ 7283
v & MDMA O3B Gt LT & 2 A, KimE J—Lk &K/~
TanR) =V RZRN kb ISR R L, =¥ ) — L Ek1-T
R —=E T a b EIRTH Y, IR LG E RN LT
WEWSFERDH DY,

FNTHK/THE ) — LR EK/N-TaR ) —LREFNLFNICE
WTC, BREDEIEZE{LSETCAZ 72X I L MDMA @
“%*@%ﬁ%btoﬁy:m@ﬂ/—w/ﬁy:*mﬁm
RV DREBEIRICHTHAL T2 X I MDMA DY
TrvarviA LOEETRT, EHbbAREBRIOT Y ) —
NERI-T 1R ) =L OEIEZHD S THIZHNT, A%
7 =4I L MDMA RRIFIZHBESND Z L bh o,
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Fig.3 Retention Time of Methamphetamine and MDMA
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Fig.4 Retention Time of Methamphetamine and MDMA
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KIm & ) —=60/40, K/1-F 137 —L=1030TES L7=%
BBV TIE, AX 724 IVOENRIRANT b
MDMA DZFNNEVERD b DD, HERDINTEMEE L_Th
BERE NS SN, EMESNTD0ICHESRIFENHTEZO 2
(2, ORISR/ & ) — VR OANTITK 7 4y, K/N-Fm s
J = VROBEIZIIN05EECE 7= (Figs),

1. MDMA H,0/MeOH=55/45
2.  Methamphetamine 1 2 resolution : 4.1
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Fig.5 HPLC chromatograms of the standard mixture of MDMA and
Methamphetamine in reverse-phased chromatography under basic
conditions (UV 210 nm)

(Add 0.5 ml/L of Pyrrolidine in each case)

FlALZ T2 X I, MDMA KOV & 2 DIREWIZH L
T, BEFHICAK/ A & ) —=55/45, K/=& ) —)L=60/40, /K/1-
TN —A=10B0DRRICEr Y U ERMLIZS D& W
TENENDOALED D3RI Tz & 25, BRENZ &2
ENENOBBHIICBNTT Z I v OREHIENZEL L2
(Fig.6)y DO Z &2k, BEOEMEEET DL OENHTT
D86, BEMBICHW 2 A2 B RERT 22 &ickb,
SARIRIR G BRI DT NH G e D Z LR S,

SR E ) —N=170/30, K/N-F 1,3 —)L=80/20 Tk
BLEBRAICBNTIL, AZ 7% MDMA DMK
WARY NVRERD Z R ERIIHBE LT, Ko TZ DR
Gy MDMA BERIFOMEDA X v 7 = X IV EBETHD
WS THDHEZZONDDT, LLUFAK/=Z ) —/)L=T030%&
KIN=-71 %) —L=8020 (Wbt m P iEES ml/L)
ZRBEMEE L THWE,

2 1. MDMA
H,0 / MeOH =55/45 1 3 2. Ketamine
3. Methamphetamine
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Fig.6 HPLC chromatograms of the standard mixture of phenethylamine-
related compounds in reverse-phased chromatography under basic
conditions (UV 210 nm)

3. 2. 2 NEMEEYE

WEBIEHEREL & LTI, ARt Sh s v — 7 friEic
B, Moy OY—r EEELRVLEIZEE L, BRI
LAEERIICHEERIL TRY, SOICRBTICEELRVWYE TH
HIEBRBELEERTWSY,

T T, BEHNK Y ) — VRO, 227 =T
FAT IV, B-AFNALTzFxF LTI, NN-UAF LT 3
FNLT I, Nn-TF IR VT 2, Netert-7 F /X0 D)1
T IV, NRUDUNLTZF LT I UNTDONT, K1-Fas ) —
NWRDLGEINNI2-T 2= V= F LT I, B-AFINT = XF )L
TV, NN-DAF LT 2 X FNT T ENNERIEEY
BHe L THE Lo, ZORER, KI=F ) — /N ROEEIZIE N-tert-
TFNR DT UM, KIN=-7 a3 ) — LV ROEEITIE NN-
CAFNT 2 X FT I U0 LT D &I L (Fig.7, Fig.8),
TE R ONIIEEYE & L THW,

H,0/EtOH=70/30

1. MDMA
Methamphetamine
N-tert-Butylbenzylamine

w N

1
J\\ j\ /
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Fig.7 HPLC chromatogram of the standard mixture of MDMA ,
Methamphetamine, and the internal standard (N-tert-Butylbenzylamine
in reverse-phased chromatography under basic conditions (UV 210 nm)
(Add 0.5 ml/L of Pyrrolidine)
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H,0/1-PrOH=80/20
1. MDMA

1 2.  Methamphetamine
3. N,N-Dimethylphenethylamine

" Ju

T T T T T
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Fig.8 HPLC chromatogram of the standard mixture of MDMA,
Methamphetamine, and the internal standard
(N,N-Dimethylphenethylamine in reverse-phased chromatography
under basic conditions (UV 210 nm) (Add 0.5 ml/L of Pyrrolidine)

3. 2. 3 RER

KImB )=V FRE2BEHE LIEEA, Ntert-7 F /0 D)L
TIVENTEEYE L UTER LAY 7 2 X IV DER
DO ERZ Figoll, KN-Fu ) —LVREBEHE LIZEE
NN-UAF)ILT = R F )T 2 2 PNEHEERE & L CER LT
B % Fig. 1012779, 4B MDMA $E#IH o Z < B D A %
VI A IVOERERANELTNDED, KIBEOHEKTY
AR T2 ZIVINERABETHDLIEBMELINDS, £2
“¢0.02 mg/ml »>50.36 mg/ml DEEFFAD A X 7 =X I 0T
SOWTHREREER LZE 25, WTFNOBRA b HBEEEN
09999 L%~ L, BAFEARBERIE DL,
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Fig.9 Calibration Curve of Methamphetamine
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Fig.10 Calibration Curve of Methamphetamine

3. 2. 4 MDMAGEHITDMEDAZ LI ZIVDE
(EURFEDEET)

EEIZHFHRIE SN D MDMA §ERITICIE, BERIE LTH
WEZBICEAL TV ENE N, £72, M THD
oFr—/, BEXa=)LAF )L~ N-ix/L I )L MDMA %%
ERLTWDERL LIELIER OGNS, EEEOFET MDMA
BRI DA 7 28 I DEEEITHEAIE, MDMA 1365
Hh, INODOEIIZRDEHEECONTHZETINLER D
5o

MDMA §EFNZ RAL T2 THEHOY T NAEERI DA L2 7 =
HIVEBICOWTEREITo T2, KITH ) — RO/~
TanR ) = AVRBERICLVMEZT T2, THROY T
DNWTAL 7 =& I OEINEEHIE L7k H 4 Table 2121
T KImH )=V RDOLGE I Y TI9.2%, K/1-TFrasR ) —
NVROGEITIE1004% & IEFIC RAFRER L 2D, RO
MDMA FEHIHPLCIZ LD A X 7 = & IV DERICHEL 5.
ZTRNbDEEZHND,

el

Table 2 Recovery of Methamphetamine

Recoveries (%)
Sample EtOH 1-PrOH
1 2 3 1 2 3
a. 1:3 99.7 101.0 99.5 96.2 100.2 99.3
b. 1:10 99.8 102.6 103.1 97.1 1022 99.3
c. 1:30 958 100.6 103.0 98.3 99.2 93.2
d. 1:60 97.3 96.2 102.0 102.6 1009 99.2
e. 1:90 89.3 98.5 1045 1022 1035 1033
f. 1:120 95.6 99.9 104.0 98.5 969 114.6
g. 1:150 98.4 96.6 96.8 98.0 99.1 104.5
Average 96.6 99.3 101.8 99.0 1003 101.9

4. % )

GC/MS IZBWTIHMEA D TFA FHEA L 2TV, A X 7 =
BIVDTARNY MK D ENEZPIMEICT D &N T,
F 72 HPLC IZBW T, BEIHEERDO A ¥ 7 — itz T=
B )= VE-Fan ) —LERWDZ LT, B A YGEL
SHICBIHOIRA I E L 2D Z L CorM 2 EET o2 &
MTE, SHICBBHORGHE K/ Y/ —L=T7030K%
KN-7Fw 8 —1=8020 (Wb rY P EE0S mIL)
L LT MDMA $EAIFOMBEDOA X > 7 =X IV OERIZON
THE L7z, B AR E I o T b R AT 72 B BIAR
BT EEBIT, AF T = I O RFREIENEG LN,
£ o THEIESL LIe TR FIMED A 2 7 = 2 I D E &
WHDFIHTER LD EEZLND, FRICEREEZITI 12D
1%, A% EIC MDMA SERIND DA X 7 = & I O Ik
ERFTL TV LERH D,
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