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Exact mass: 167.09 Exact mass: 151.10
synephrine N-methyl tyramine

B 1 EHMNN-FERERLFEHK
Fig. 1 Chemical structural formula of synephrine and N-
methyl tyramine
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AbFRELAR AR B T RS R S ACE T AR LD Co 1 SCXOR A CHE ] 10 4) OB 8 3% 4 L 78 Ui 3h A
AN B XG0 B 1 B0 T o AP U Sl A R S T R MR IR B L o BT el RE AT B B DR B L BT B e B9
TE A B 5 UHPLC-MS/MS AR # 57 1 He i, L J& | i 1 00 G2 A5 v S ol BROFT N FY 56 I iz 1) A
M7k .

1 SEIgE

1.1 UB/5EF

Agilent1290 W AH € 354X (26 H Z4ER A ) s APTA000 i34 (25 E AB SCIEX A ) ; Sartorius Secu-
ral25-1CN H, F K (G 2 A Bl 22 A28 (AL FEO A BR A 7] s Mettler Toledo ML204 H, F K3 (i 45 8 -4C
FIZAL RS CEHDO AR D s VELP WX IR IETR & #% (B K H] VELP A 5],

SE I ARG BE b E E  2 RG E BFSE B L 4150 110727-201608, 5 HE 2 99. 9 %) » N-HT KL % Jiie % 1R
(DY I 45 4E 50 a5 28 9 B3 A BR S /)L it 5. wkq21110508, & = 98%,); Waters DisQuE™ 15 mL
QuECHERS i 4b 345 (£ [ Waters A A, & 900 mg MgSO, /150 mg PSA/150 mg Cis) s Z N5 (a4l ,
Sigma-Aldrich 22w, AR 5 R 20 o, 7K Milli-Q 28 /K A il £ i 8 4tk

B2 HF 6 it 5 S1-S6, o S1-S5 Ry R fE , S6 Sy #lt#E 3 S1~S3 SR [ YL PG R , S4~ S5 2R [ VL VG H
T.S6 % A E L.
1.2 AR

R 2% AR BE 35 ARG BR A 25, 67 mg  N-F 3 5% Jiie X BR 5 25. 36 mg, 20 B 25 mL #@ g liH , Jin i E
VIRITAR B B 20 B B850 A X BB S A A8 U B 4 CCAIR TR AT o 43 K 2 TR BB 1 o i 46 YRR 35 o o Y
s T B 75 2 I AR N-FH L 4% 500 g/ mL TR A X R I T L 4 Ry o 1] TR
1.3 #HmarkeE

BRSO BRI 0 4 S0 R AR 1 g B HIEHEIR D R % A B 50 mL, FR 8 B hE H
AP (T 250 WL A28 25 kHz)30 min, ¥4 J5 FRFRE it T B R ICR I & 350 )5 . 08 . g
W 10 mL, & QuECHERS il £ B4 i i€ 1 min, #8 ;B EE W 1 mL T 100 mL &R B 2 20 5
FE5) 1L 0. 22pm TALUE RS HERE 3T .
1.4 UPLC-MS/MS &1
1.4.1 ®BiE&MHF WA 4 CAPCELL PAK CR g4 (150 mm X 2. 0 mm,5 pm; C;s F1 SCX il Ky
L) i A : £ -7 10 mmol R EZ 1Y 0. 1% H R W (AR LE 70:30) 5 3 . 0. 3 mL/min; #F Ff &
1 pLs#ER 40 °C
1.4.2 FUB&EMHE W5 E 7 ESIHAE 2 R 0B 1 il (MRM) s B 25 HL R 1. 5 KV AT R
25 psis B S K H1:60 psis TR ST 55 psis BifE R .6 psis B FIRIEE 550 CLE@MEE T (Q)  EmE
T (Qy) it #5 H J (DP) M fifi 43 R £ (CE) WL5E 1,

F1 FEKN-FERBORLES

Table 1 Mass spectrum information of synephrine and N-methyl tyramine

Retention time

Compound . Q, Mass Q; Mass DP/V CE/V
(min)
Synephrine 6. 81 152.0 121. 1 35 16
N-Methyl tyramine 7.65 168. 1 150. 2 30 12

Qi :quantitative ion, Q; : qualitative ion.

2 HR5TE

2.1 BigEREE

% T Phenomenex Luna Cys %43 CAPCELL PAK CR & 3% 4 %f 2 38 AR A N-F 3% % e 18 49 B85 3%
o MR Cro OIEFER, LA ZNE-0. 106 R W R i sl AR BRI 2 L 31 2 06, = 3R bR AT N-HI R i iz
7E Phenomenex Luna Ci 38R L% A 4 8 . R B 18] /NF 1 min, 0 H A 5 X, 1% 4 % CAPCELL
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PAK CR @A 0 3 B 1k /0 75 LR W AT B4 ) O B OR 7 A 485 2R B, = 3l MRORIT N- P R i i A %
A% CAPCELL PAK CR (35 A7 B84 W T2 X FK L 3& M1 T F AR & W 9 5 TE g B o . $2 IR 7 (8
A LA 2,

Al 6.81 BI 7.65 Loe1os A2 6.79 B2 7.63
[7:) [%2) S %) .UX %) 6
5 1.0x106 & 6:0x10 & £ 2.0x1o6
>
& 2 4.0%105 2 6.0x10° 2 1.5%10
5 5 5 £ 1.0x106
& 5.0x10° 8 5 8
8 s. 8 . 8 8
= = 2.0x10 = 2 0x105 kE 5.0%105
0.0
5 10 0.0 5 10 08 5 10 0.0 5 10
t/min t/min #/min #/min

B2 MRRERALBOIERBRAZBONERSFRIEHAE
Fig.2 The extracted ion chromatograms of (Al,B1) standard and (A2,B2) sample solution
A. Synephrine, B. N-Methyl tyramine.

2.2 WEHEFHRBRERENERE

VIZRE NANLA, 256 8 T & 5 mmol FEREEAY 0. 1% B ERIA W .10 mmol HER 4 /Y 0. 1% H R 1A
W .20 mmol HEREE Y 0. 196 H BRI W R /K AH L X = 35 AROFIT N-FR S 1% i 1) 4 B R . S5 RT3 Mk
149 YR i 4 8 7= AR U i O BR AR T Bt T I e e 8 1 348 £ B BsF ) 455 /0> » LA 10 mmol FRR B 1Y 0. 1%
FH T2 V5 VR R B8 ) i) 3 v, D RO 50, L JOE 33 e 7 52 ARt Y VR TP LA A 4 TR DN
2.3 REAZEHLE

P T P B T 42 B TR b i 4 B A R 4R OB A QUECHERS il idh 31487 v Ak 5 A B E A . 45
B R R R UK QUECHERS 146 BEAS Ak 5 i B 0 R A e 1 L B P 1 922 42 BB s B a0
FERIETE AR 15 %0, HEM AR QuECHERS il db BHAS 16 5 B 25 1 RS 48 504 ob 38 4044 % 3 L 2 I 28
EACA D kD T RE b At 4 S X 1R I A 43 fRL B A R
2.4 FUEEEGMMRL

J i SR Ak e R v R B L W 5% R AR T o 3R KRN N- Y R i B S ) LA K. APT 4000 J5 % {088 55 L R 3
HWIWETE 4~5 kV ZL LGB TSR L & s A R At B v e B, W8 55 i R i B AE 4 ~5 kV ¢
MR N-FF 356 % Jie o % e 7 B 1. 5 kO W AEAIK 30 Y6 22 A BEAE R R oy AR Bk LA B B Ak
3 I AR N-FH 1% e 43— 45 A0 N e A, T SR 55 Fl e ik 8 , AT RE S 20 40 FAE S IR E i Fo Ak, 33K
el o7 R ARG . PRIt 28 2ok R A 8 25 L IR e A I8l 1.5 kY,
2.5 AEEMR
2.5.1 MEXRREE OB ULIRCL. 275 v B AR I R R AR S 9h MORT N-H R i 10,2550,
100.250,500,1 000.2 000 ng/mL [ R F b5 e M L TARRE W 4% 1. 47 W &0 0 BIEFE 1 pL Pk, DL
offs PRI N-FE e % e 1 e TR R AR A () DA B VR B (o) SRy A A B 400 B 2 1 [ 051 T R 5 B ORI N-FR i
T B 2 P 01 09 07 R4 5 R s y=12. 562X 10" 2+ 1. 760 X 10° (M & &% R* =0. 9981) il y=4. 182X 10"z +
2. 412X 10" (R*=0.9979) . 45 F M, 3 I AR A N-H 35 i g 5 R B 7E 10~2 000 ng/mlL 2 1] 5 41 [ 1
AR R LR,
2.5.2 EERSKHR  HL 27795 b [a] TAE WS 5 BEAR R B 9B MORD N-HE S i e ok B 24 0. 3 N
1 ng/mL BYBEWL AL 1. 4755 50 AT 00 22 , 45 = AR N-F BR R e Wk 20 0. 3 ng/mlL B P I {5 e [
PIRTF 3:1,1. 0 ng/mL B PIIEAEME FL 38 K F 100 1. P, = 95 MRORT N- Y 366 16 e 10 G 1 IR R 2 & PR 43 41
A 0.3 ng/mL il 1.0 ng/mL.,
2.5.3 BEEIRE BURA XIS E RG22 3R N-F R B4 20 500 ng/mL) 481, 4775 3% &
HEEIERE 6 HEAT 2 8. 43 BT E 58 3 9 ORI N-HT B % e 0 i LA AF GE B o D 22 (RSD) L 45 SR 359 /N F
0. 5% » UL 25KG 26 AT 5 22K .
2.5.4 TREMRKE AILFROFEREBOTE T =R, 2 07E 0.1.3.5.10.24 h FERE5 4, 20 il i+ 5 o
R N-FH 35 1 iz e 1 B RSD L 285 58 RSD ¥/ F 2 %6, U I RE S 24 b 7 A 1 R

589



% 54 M 4% B % . QUEChERS HR 44 & 2k 48 &, 3% - & B R 38 3 0 2 AR 52 25 44 P F b ko fe N- W AL 84 B2 % 40 A

2.5.5 EEEMIRE LM KRGS SO 37 kA3 6 43 5 I & RSD, 45 B W7, 3 Jh bk
T N- T 5L 1% iz 25 5 S 24905 20 510 6. 46 mg/g A1 1. 21 mg/g, RSD 235k 1. 6 Y% Al 2. 3% , J5 ¥k & PR 4%
HER,
2.5.6 EYRLE BURSLAMBIAR (GRS :S10.5 .38 9 03,5 3 43R 1 AAE 3 b 5 3 ANk E
K CRE 3 3R AR R N- B R 18 5 B 19 80 94,100 % 120 %0 43 BIKE B8 i A 3 31 AR R N- FF 366 1 i TR & %o
MRV 50 mL J54& 1. 37y kb S I 25 R WLk 2.,

F2 EKRABER

Table 2 The results of recovery

Compound Spiked(mg) Recovery( %) RSD( %)
Synephrine 2.5792, 3.2240, 3.8688 99.6-105.3, 95.3-99.2, 94.3-99.4 2.8, 2.0, 2.7
N-Methyl tyramine 0.4840, 0.6050, 0.7260 103.6-105.6, 100.1-103.6, 102.3-105.7 1.0, 2.3, 1.6

2.7 StERSH
PEHUR SRR L 6 HE L 5“1, 37T AT 6 f3 #E4T UHPLC-MS/MS #4550 W3¢ 3, M3 3 [ 41,6
AR S AR S AE 3. 23~6. 46 mg/g Z[A] , N-F L& e &5 10 7F 0. 51~2. 13 mg/g Z I,

x3I HERWNELR(mg/g
Table 3 The determination results of real samples(mg/g)

Compound Compound
Sample - - Sample - -
synephrine N-methyl tyramine synephrine N-methyl tyramine
S1 6.46 1.21 S4 5.28 1.11
S2 5.32 2.13 S5 5.43 1. 30
S3 4.91 1.57 S6 3.23 0.51

3 Hig

K H QuEChERS KA 8 /5 880 8385 - 3R 3R B3 v, (1 Cos B SCX TR A HUORM A #3715 = 3 Ak
HN-H LB B (9 71 . QUEChERS T4 B, AR X T AL 40 1 2 Wk e A2 v Al AR SR i, i 4k 34 7 X075 38 1 i
— A R Co M1 SCX IR A BURH G REAT , 78 AS fff 8 R £k S 8 1 Xeh il 300 i 15 100 T, = o AR N- 35 ik
i E gAY A BAF R OR B, HLWE IR BT [R) B SR R TR (SRS I KRN 24 T A B B IR 2 ik L R
L L AT Ry A AR SR 0 SR A R T R AT T v L I B8 A T R TR N G AR W T S A
AR %,
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Determination of Synephrine and N-Methyl Tyramine
in Frutus Aurantii Immaturus by QuECHERS with
Ultra Performance Liquid Chromatography-Tandem

Mass Spectrometry

CHEN Weikang', ZHU Yanyan'*, LIU Dehong', YANG Yisheng"

(1. Jiangxi Institute for Drug Control ,NMPA Key Laboratory of Quality Evaluation of
Traditional Chinese Patent Medicine ,Jiangxi Province Engineering Research Center of Drug
and Medical Device Quality s Nanchang 330029 ;

2. Jiangxi University of Chinese Medicine , Nanchang 330004)

Abstract: An ultra performance liquid chromatography-triple quadrupole mass spectrometry (UPLC-MS/
MS) method for the determination of synephrine and n-methyl tyramine in Frutus Aurantii Immaturus
was established. The samples were extracted with methanol,and purified by QUECHERS. The separation
was performed on Shiseido CAPCELL PAK CR column(2. 0 mm X150 mm,5 pm;Cy to SCX ratio of
1:4),and the samples were determined by positive ion scanning with multi-reaction monitoring mode.
The linear relationship of synephrine and n-methyl tyramine was good in the range of 10-2 000 ng/mL
(R*>>0.997). The limit of detection(LLOD) and limit of quantification(LLOQ) of synephrine and n-methyl
tyramine were 0. 3 ng/mL and 1 ng/mL, respectively. The recovery range was 94.3%-105.7%, and
relative standard deviations(RSDs) were all less than 3%. This method avoids using phosphate and ion
pair reagents,and only adding formic acid and ammonium formate in the mobile phase. The analytes have
good retention and very high mass spectral response. Compared with the traditional method, this
analytical method is fast, simple, specific, and it has a good application value in the separation and
detection of large polar alkaloids.

Keywords: UPLC-MS/MS; Ion exchange and C18 hybrid column; Synephrine; N-Methyl tyramine;
QuECHERS
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