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U 72 Fan 281 %
D A

AR IR, SRS R, iR R

Rl BTl BEFE OV Ik D720 | 457 E WAL 73 DIRA D FIREMED S DM F FE DGR VWbWw 5
R RO E EFREEIT > TWD, MAEIZB VT, MRS EE D BIEMEDR VDR H DT OV TIAA
IV == T EATH R A L5 TN D,

BRTCAEE K OV FAEE I T o 72, FEE R ARy DIRA D A HEME N S A8 O B EFRASIC T, fid 3 il
EDAI)—= 7 DFERINS, 27 RO GHDIRBEN, v AV EEH T H 5 MR M Al [ 3K
i ChDHI LN gDz, 22T, EEOE &S HTE TR T 21T 57282 A A COR GG L 5 A5y —
xRV TIARZT 2RI AF VLT 2R A G T =7 = RUHAS IR A i LTz, ST, ZRHO A 2
~ATHR THLNETE T DT2DIT, PCREATH72E2A 3G 1S T, ~ A4 K B AV LB 51| DO PCRIGIE A
RS T,

X—U— K fFEREY, WAGREFFAERS =7 LC-MS, GC-MS, PCR

X L & I MHEHB LU AHE

Rl ik, EEEY OFmh o= | 15 7E 1 B
WK 5y DIRA D AT REME N B DA W) 2 > iy A B =%y TEW EF 7MY R385 (R1-1,
WHOpHIEFER M DOE EFEZIT > TWD, RAIZ R1-2, R2-1)
BOWTL, ;&R EE O, BIEEOEORHHK 2 Pk
D NWTIAK AT — =2 T W AT H 1Kl 2 &> T 7xRY(E), 7YARTT7=RY> (PE), AF /L
TWD, 207 FREEMITEZ AL TRV, =7=RY> (ME), /)L 7=RJ> (NE) ., VTV A
VWD D MK EE HERT AT R 3K 5 LB VD B AN R=7 2RV (NPE) (X AV (BR) D A% ) — NV
HEINDGEN DD, EFEMITE AT DRI AE R, A% 7 — VTR b (BR) - OLC-MS/MS 7
(EMED IO TIE, TELEHR G ELTHEHS —R. tert-7 F /L AF L= —F )L PFPAIXE L7 A1
DRI AE JFRED YA ITBES LTS3, Fil SV LFIFERIEE (BR) B, MSTFAIZY — = LA
W SREL THESN TWAHEAH SV, ZD X578 A (BR) % W,
R E FNTWDZENEEDLNSRIZRB W T, 3 M
R DERNINZ WSRO RSy ThHZ L% R GC-MSIZ., 7L v bh-F 7 /my— () #l
FTEDRDONDGE DR DH D, 7890A/5985C GC/MSD . LC-Q/TOFMSZ ., Waters

BRICEE R OB T I T o7, fEEEY #ilXevo G2-XS Qtof, LC-TQMSIE, 7PV w57
A DIRADFREVER S MM DRLL O E | o — (k) #11290/6460 A% FH L 7=,
TN T A A3 LD EI S S =7 =R, 4 ATALER
TIARTT 2R AF N2 TR ZEiroT > BERVES B, T T —~vyvry—EHWTE
RUAESRL G S R STz, S5, ZRBD RS FEUT-Mi1K0.05 g& L0 tert-7 F /L AF L= —F )b
~ATHKDOLD THLINRFEIT o127, T D AL, ESET=0BHAZ ) — )L,
NEZHET D, WEAY )=V EROTHRL, SRBRIARE LT,

5 EHIEMOHLM Sy DAI)—=07
GC-MS & O'LC-Q/TOFMSIZ XD AF v 45 M 24T
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#1 LC-TQMSEEN VY vay
Product Ion
A4y | Precursor Ion
eSS TeRd
E 166.1 148.1 [ 115.1,91.1
PE 166.1 148.1 [ 115.1,91.1
ME 180.1 162.2 | 46.2,43.1
NE 152.1 134.1 [ 117.1,115.1
NPE 152.1 134.1 [ 115.1,91.1

v, BESY (Cayman, SWGDRUG, NIST) } Uhin-house

(GCH, LCH) O T —H =& W&
DA EZFER LT, GC. LCOSHTRIEITIR Y
BRAEOL D% Y,
6 7KDY

(1) GC-MSIZ LD E M HT

BEARD > 9% 53512, EA UPEIXMTFAR E iK% |
NE X O'NPEIZPFPAFE SR 2GS L | MEIZF554K
g E LT, &7 L1EDB-5MS-DG (30 m x
0.250 mm, 0.25 p m, Agilent Technologies), 14>
{EIZEI (70 eV), {EA MR E250°C, AT —RIL
ME®D A7 Yy " AE AN X A7V hEA
(1:10)&AT > 7z, HiRZM1E70C (2 min)- (10°C
/min)-280°C(5 min)&L 7=,

(2) LC-Q/TOFMSIZ LB E M

BEH 0% S B ICWERMEERE LT, BT AT
ACQUITY UPLC BEH C18 (2.1 x 100 mm, 1.7 1z m,
Waters)Z i F L7z, A4 {LIZESI positive, ] EE
—R1IMSe (m/z:100-800), FZEHHA: 10 mM XEET
YE=ULpH 3, BEIFEB: A% ) — /L fiiiH0.4
mL/min, 77 = MEIA:B=95:5 (0-8 min)—10:90
(8-13 min)—95:5 (13-15 min)& L7z,

(3) LC-TQMSIZ XD EME K OVE &=

BT LB L OBERITILC-Q/TOEMS & [E4E D 44
LTz, A4 ALIXAIS ESI positive, Il EE—RE
MRMELTz, b Pvar R 1ITR LT, MER
#iPHIZ DWW T, E1X50-500 ng/mL, PEE10-500
ng/mL. ME. NE& X UNPEIZ1-100 ng/mLE L7,
7 PCRICED~ATEH DOMeRS

INBS OB KEL T A TRV, BERDE S
BT TA~—(FK2)ZKE L, PCRICEDHEREAT

277,

2 PCR7' 74 ~—HB%|

Forward primer Reverse primer

EphX2 : ttggtacctttatctgtctttg(22 mer)
EphX3 : tataaggaatttgaattagatatg (24 mer)

EphZ4 : geattttctatgtttggeatg (21 mer)
EphZ5 : gggatatgagtacttggct (19mer)
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X1 LC-Q/TOFMSIZCHIEL/==7 =RV D
0w TABLOMSARI ML a) HEHEGETK
250 ng/mL b) #/ET T2 ¢) KifARI-1d)
{AKR1-2

K3 TT=RNUERMEFM (=4, ”ATE
BOHAL: ng/g)

Wtk E | PE | ME | NE [ NPE

EoMi | 145 |42.6 | 8.54 [5.73 | 5.47
RI1-1

Bt | 870 | 197 [70.4 [ 265 ] 152

B | 791 | 170 | 26.5 [24.6 | 18
R1-2

B | 1157 | 589 | 104 [55.9 | 118

EoMi | 1010 | 234 [ 49.7 [95.1 | 495
R2-1

EAefir | 1990 | 595 [83.9 [ 156 | 120

RERBIUEB &
1 BIEMEDHDR S DA —= 7
GC-MSI|Z T 7 =RV LC-Q/TOFMSIZTAF /L
T =R DEH PRI,

2 7= RUHHDIHT

(1) GC-MS &% O'LC-Q/TOFMSIZ L5 &M

FRAROHh R SRR IEES R OO 534 it A Helg L
BTOREITITONT, EHRFE EMS AR LA —
L7, M1IZLC-Q/TOEMSIZEVHIEL /-7 =
VDT —HEmRLTz,

(2) LC-TQMSIZ XD EME K OVE &

TE RAE R FRINTR LT, BREUE T OE VLY
EREDOIZLOENRO LA, 2 TDRIY HIHE
HINT-, 7= RUAZHONTIE L TORIK TR
mg/gF Y DG A N HERS T,



3 PCRICED~AUEH DRt

1R (R2-1) O o~ A0 R B A HE JE R 51 O PCR
HIR O HERR S AL (R4) o MM IRIT O R LY
ERMENEL, AU EBEOEWICEREFRIZ SN
AEUT-ATREMER S D0, thORIBIZ~ AT B AT

WU RIS A TFED R TRODATREMEDL HY

L% PCRT TA~—FH X SO N L ETHDHE
ZZ2 5T,
#4 PCRUEFRREH

R1-2

Primer G2:&1E1EKRbp) | R1-1
EphZ5+EphX2 (254 bp) X
EphZ5+EphX3 (181 bp) X
EphZ4+EphX3 (205 bp) X
x :HIEMEL ., ©: BBRELIEIEHY

R2-1

©|0|o

¥ L0

) N D EI RS ThHZT =R
TIARZT = RY AF LT =R B E
2o Flo, ZNHO NG IF/ V=T =R L
TFIARZT = RY bR S AL, fERILEFE S5y
O EL CHERBITEEIZHRE L, [EHEL RSN
RS IZ oW T EL THE R RSN, £
D%~ A R B IRl 5 A 2% — 7 MZL7ZPCR
&0, R W TEDIFEDNRIEI T,

A E], FEEEM IR A DKFEDN S o T RN DR
M BN Sh 28T, A TE B 2o Hr Kkt
GEROTIRIA I EATIZEN | EIEMEDOH LR
PR T 5 E TR ThLEE I BN,
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A report on the detection of pharmaceutical ingredients
in plant fragment products purchased to survey illegal drugs

Hironobu MATSUO, Hiroki YOSHIMURA and Kazunari TSUJIIMURA

Nagasaki Prefecture conducts purchase inspections of products such as plant fragments and “health foods” that
may be contaminated with certain designated drug ingredients to prevent the distribution of illegal drugs. For the
inspections, a system is in place to conduct a broad analytical screening of the ingredients suspected to be illegal,
including the target ones.

During the inspections of purchased products conducted in the first and second fiscal years for the possibility of
contamination with designated drug ingredients, the screening of three plant fragments suggested that they
contained ephedrine. It was suspected that they were “unapproved and unlicensed” drugs containing mallow.
Therefore, we conducted a detailed examination using several mass spectrometers and detected five ephedrine
components, including the pharmaceutical ingredients ephedrine, pseudoephedrine, and methylephedrine, in all
products. Furthermore, PCR confirmed these components to be derived from Mao. PCR amplification of Mao-
specific nucleotide sequences was confirmed in one of the three products.

Key words: illegal drug, pharmaceutical ingredients, Ephedrine, LC-MS, GC-MS. PCR

_40 -



