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Quantitative determination of 3 related narcotic substances in milk tea

by ultra performance liquid chromatography-tandem
mass spectrometry
YU Xiao-Qin’, LI Shu-Cai

(Sichuan Provincial Food and Drug Inspection Institute, Chengdu 610097, China)

ABSTRACT: Objective To establish a method for determining amphetamine, methamphetamine and ketamine in
milk tea by ultra performance liquid chromatography-tandem mass spectrometry. Methods The sample was
ultrasonically extracted by methanol, utilizing ultra performance liquid chromatography-mass spectrometry, the
sample analysis of the sample was completed within 4.0 min. Results In the range of 0.1-50.0 ng/mL, the linearity
was good, and the correlation coefficient » was greater than 0.999. The limit of detection of the instrument was in
0.008—0.027 ng/mL, and the limit of quantification was in 0.028—0.089 ng/mL. The recoveries rate of the 3 levels was
in 80.7%—112.0%. After analyzing the high-concentration samples, there were no obvious instrument residues in the
3 drugs. The method was used to analyze commercially available milk tea samples, and the 3 drugs were not detected.
Conclusion This method is sensitive, rapid, wide in linear range, good in selectivity, simple in pretreatment, and
suitable for accurate quantitative detection of 3 drugs in milk tea.
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It FeER S FEGETL . BRIy A AR T
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PERTREAE D, KRS TAMREA, imi . R
W SRS, RS, WUKRESEIO TR
AL BTRE AL ARSI DA HE, NS s R | fRf R
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2 MREREE

21 AFNENEE

LC-30A 8 =0 AH 41542 . LCMS-8050 Hf Ik T i
B RGE(H AR S B ),

Milli-R04 4 7K AY (7 [ Millipore 2 w]); 44 iz F s
W (1.0 mg/mL, Sigma-Aldrich 2~ 7]); H L4 PN i Rl G
A (1.0 mg/mL, " E-ERA ISR 2RI L
FEHLD); WEE(EIEA, SEE Fisher 2 Hl).
22 ZLWHE
221 ARABEEEH

3% 4 Shim-pack GIST(2.1 mmx50 mm, 2.0 pm, H
A BN WA 0.1%(VV) R K ISR (A); TP EL(B);
WiE: 0.30 mL/min; FEAEARFR: 1 uL; B ShFERE RS EE i SR
B = AR 40 °C; WIS SRABSEEVEN, B A
TRUREE R 15%; B RIFRITOLER 1.
222 RiEEM

B ESL IEE AR AR 10.0 L/min &5

il

55 KA 3.0 Limin S THES: 10.0 Limi A BlEfES:
270 kPa S0 #: B 300 °C; DL JiLEE: 250 °Clnviiin
R 400 °C; HAFH L £ &N W (multi reaction
monitor, MRM); Ji:E3i/E]: 50 ms; MRM B350 W3 2; W
EHPEE: +1 mm,

Fz1 BEEGEREERERF

Tablel Gradient elution time program

A ] /min ik L Hetsl
1.00 pumps pump b conc. 50
1.20 column cto.rvr 0*
2.00 pumps pump b conc. 95
2.50 column cto.rvr 1**
3.00 pumps pump b conc. 95
3.01 pumps pump b conc. 15
4.00 controller stop

T *FOR BRI B IR AT, **Fon AR B A T -

223 HEALEF &

FREL 0.1 g #Edh, IIA S mL B, HAHLE 15 min,
4000 r/min 0> 5 min, BGEE FEBRH 0.22 pm HHLRIE
g, EHLAAT.

224 AR &R

BUHPE 2R AR, Fie MR 2.2.3 HFAYETAL BT B AL B,
132 AR IOR . Lh2s 3L R OB AR A 45 0%
FHFPH 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 ng/mL (% 9
APRHE TAER R . AW NREAe R, W AR Ak, 4
brikzzilbr el 2 .

3 HRED

3.1 REhEEHMmL

i FH R IR R AR A Bl A, 3 Fag dh 34 BRI TR 43 S
BB . TEKA AR 0. 1% R, 3 Fhag il X 75
TR H R 0.1% HH K A E R i s, el 1. Wish
IR EL A 10% H BE K I, 50 ng/mL ARAERE 520 Hr 52 i
Je ERESIHTAS FARE SR, 25 FIRE AL PG SO, 3% I e
i A7 5% 1 o A% ik sh AR ) B L A R R 15% FR R K R
50 ng/mL FRUERESh AT 76 WU BERE AT S FARE b, SRR
TCHRER o O ShARI bR ELA R R R 15% F K
3.2 HmiBaTmEEERT

DL 10% B K IR . 50% Y EEE/K VA TR R R i SR U
W, R IUFE S B IOR ASAE,  TRE S PR IBOR (7 70 S 4l R
P ) e T, TR BR Al FF AR e S ) o Al LA AR B 1.2,
5 uL FERE S BT 40 F EE G AOBRIERE S, RILHERE 5 L B,
WETEAR 2%, A7 B A IR0 . 25 Bl N I AN 1
R, SR AIERERLE N 1 uL.
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Table 2 The MRM parameters

R & B FR CASS Wik F YEF QI BIMRFHEA/NV  fHER 5V Q3 WA HE/V
X 91.05" -14.0 -17.0 -19.0
1 AN B amphetamine 300-62-9 136.10
119.05 -14.0 -15.0 -25.0
A 91.05" -10.0 -19.0 -18.0
2 WHIEME  methylamphtamine 537-46-2  150.10
119.10 -10.0 -10.0 -24.0
. 125.00" -12.0 -26.0 -26.0
3 SN ketamine 6740-88-1 238.10
179.10 -12.0 -39.0 -10.0
e URE R TN
(x100, 000) (x10, 000)
1: HUAEAEPHE150.10591.05(+) CE: ~19.0 1.00 | 1 FEEKPIRI50.10>91.05(+) CE: -19.0
2.5 | 2 HWk136.10591.05(+) CE: ~170 2: %7 H136.10>91.05(+) CE: -17.0
: 3: §UHI§1238.10>125.00(+) CE: -26.0 3: §Hf238.10>125.00(+) CE: —26.0
a 0.75 - ERZ=A
20 -
0.50 +
15 -
0.25 £ N\
10 5 JLN
1 0'00 1 1 1 1 1 1 |
05 / E 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
A [A]/mi
0.0 : : . iFl i
(1, 000)
0.0 1.0 2.0 3.0 7.5 | 1: FEEHERE150.10>91.05(+) CE: -19.0
N : 2: EPR%136.10>91.05(+) CE: -17.0
fif 8] /min 3: ;;&J@Tﬂzas.mxzs.og(i) CE:-26.0 LFFEY
(x100, 000) 5.0
70 1 1: HEEETE150.10591.05(+) CE: -19.0
2: ZPifk136.10>91.05(+) CE: ~17.0
6.0 [ 3. 4Umei238.10>125.00(+) CE: ~26.0 25 L
b .
50 r ‘ : :(:1? i
4.0 - 0.0 1 1 1 1 I I I
30 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
' fit A /min
207 \n 2 231505 MRM 314
1.0 + ) H Fig.2 Blank experiment MRM chromatogram
00 I i
. . . 34 EFRHMN
0.0 1.0 2.0 3.0 A= v O N N — e
— H5% 3 AANIRIR BERE S R BB, AR BUINAR I TR
" 8] /min

WA T AR5 3 PR T8 068 TR 2 BE R P R TR0, 45 R

T a: VAT HEERIK be JEAR R R 0.1%0 TR K F 3 Pin. AR, RPN R B A AT I Sk A 2 o

3 ROz, HAEIE I, AT IR A8 PR R BOR AT
B s A PR P ) R ST DT P b R 2K

Fig.l Optimization of mobile phase conditions
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Table 3 Investigation of matrix effect

33 TREMER STV 1%
- WG W/ (ng/mL) ——— T —
Wt b B R S AT 1, BE BT KM RN AU
B, ST A AR SN, HHE 2.2.3 ki TaT 1 0.1 122.0 163.0 85.4
b SEIRANE 2 iR R 2 AT RS A eRE T 2 1.0 119.4 138.1 93.8
2 AR 3 A EE S, RIS AATHRE 3 10.0 110.9 121.9 97.2
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3.5 HKEIE

W FERE i (50 ng/mL) 73 M 5E iU, ERE T
ZEIRENEN . A5 RANE 3 R

(x1, 000)

1: B AP 150.10>91.05(+) CE: -19.0
2: %Fk136.10>91.05(+) CE: ~17.0

7.5 | 3: GUH238.10>125.00(+) CE: ~26.0

50 |

25 F
I P R
1 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
8] /min

EENE B

Fig.3 Residual investigation

0.0

SR, FEEWER RS ER)E, ST
B, 3 R SR G S 8 E ] H A e A T
3.6 ZMXFR. RERFEER

3 Pl A TE 0.1~50.0 ng/mL JEFEINERME R, HIE R
BT 0.999, KeuEf & 4 Frs. etk F MG R %L
G U BR (S/N=3, ASTM J5 ) FlE B IR (S/N=10, ASTM )5 =)
W3 4.

3.7 HBEEXR

X3 AN IR AR S RIS SE 6 IRiERE, B8R
FRORG 21, A B s TR R T B AR RS 2 5 SR 36 5 TR 3
AN R 1 o A5 B s R 06 TR AR XS o v Al 22 4 1) 76
0.17%~0.35%7F1 0.43%~3.97%2Z 8], {XASHE 2 R I,

3.8 fNAREIYSLE

TEWIZSRE L TP A AR A MR, 5 R b AT A [ B i
AR, FRE) 3 AR IARRE S . IR 2.2 T
S HT, FBERREA AR NI . G5 S| & 6 FIEk 6
Fime WIZEREG P oRA I 3 FhEEdh. 3 AR
FE S IIAR BN AE 80.7%~112.0%2Z 7], GB/T 27404-2008

52 5 I TS £ A8 SIAAO I ) o B 2 R 43
SHRET 0.1 mgke B, EICRTEERAE 60%~120%2 [,

ARTT I R T AR ERLE o
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Fig.4 Calibration curve (0.1~50.0 ng/mL)

R4 REHZSHEMRAE, REHR 1/C)

Table 4 Calibration curve parameters (linear regression, weight is 1/C)

R LIS Vel /(ng/mL) TER E /% K REL - K BR/(ng/mL) &&= BR/(ng/mL)
KN i Y=78518.1X-754.00 0.1~50 95.3~103.6 0.9999 0.027 0.089
DR Y=180656X+564.818 0.1~50 95.9~102.8 0.9999 0.008 0.028
el Y=68155.6X—1884.05 0.1~50 96.0~113.0 0.9997 0.016 0.053
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Table 5 precision results(n=6)
. MR FRUEN 2 (0.1 ng/mL) AR M2 (1.0 ng/mL) M FRUEW 2 (10.0 ng/mL)
7
4 55 5} 8] /min s T 4 55 8] /min U T AR {4 55 1 8] /min ESTR A
RN 0.28 3.97 0.22 2.78 0.18 0.43
B R TR 0.23 3.31 0.20 0.93 0.18 0.62
e 0.35 3.18 0.19 2.13 0.17 0.50
(%10, 000) “h 3 - kb s 5 e R e S B
125 b o mapksmeiso 1691056) Ce:-190 FRORTR R . FE LR TR e R SR e B P éﬂ‘ﬁjﬂf o FESh 2 H
Lo | 3 R s 20 P RIAL B, 4.0 min BY5ER LM, RIA TS
075 TR, REH 3 MRidh . Ak R, Pok, &
1 PR TR R, 35 AT 3 R EE S HERA E Gt
030 ¢ Kl
025 F
= saum
0.00 . ; : ; ; ; .

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
i} 8] /min

Fls Kb MRM g
Fig.5 The chromatogram of sample MR

(%100, 000)
25

™ 1: B E150.10>91.05(+) CE: -19.0

2: %H136.10>91.05(+) CE: ~17.0 B

1.00 F 3:%)&@128.;&1;5;0&) g}s: Zs.o L EEZFWHZ?
2. KWl
0.75 - — 3. R
0.50 -
0.25 F
000 1 | L L L L L
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35
fi} /8] /min

6 JnbRkES MRM £43%% (1.0 ng/mL)
Fig.6 The chromatogram of spiked sample MRM

Fz 6 FERMEREULE (n=6)

Table 6 Recoveries of 3compounds in milk tea (n=6)

TR R
&Y 2R
(5 pg/kg)/% (50 pg/kg)/% (500 pg/kg)/%
2NTN))3 90.0 80.7 93.7
L TN 83.0 83.1 96.9
ST 112.0 90.2 91.2
4 5
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