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UPLC-MS/MS [E]BHHM ARG 8 MR R E XK 3 MIER_R =X
HERERZS

FEE, w¥, Ak, R&EH, OF Ebg ARERG%S, H5E 050051)

WE: BN ZIiBHARMEE- PR EEMNEASRT SRR ELRIAER_RELSDGRE, FHE &
AR AT BT D LR CES(S 141 D)#EATEI, Waters ACQUITY UPLC HSS T3 &, 4£(2.1 mm X 100 mm,
1.8 um)iEAT 5B, CHE-0.1%F KR A R ARIATHE R, AikAH 02mL-min', B e EEFR, $ETEELMN
BB FEKXMATEN, RO AR AR E BN ZIRIFNEE LR, X RHH>099, RAEIE FEK
MR 0.5 ngmL™, HAedp Fanl kA 0.01~0.02 ng'mL™", 11 #4546 B A, B E RSD #<15.0%(n=5), IR EDK
& 68.8%~115.0%, RRZLLA 0.85~1.14, &5 Zxteik, R4, £, EATRNEMNALT 8§ FFE_RE X
B 3APER R ELBIRE,

KRR A HACRAR G- BRI SRR, BRI T, ARR

FESES: R927.2; RI71.3 XHktRERS: B XEHRS: 1007-7693(2015)09-1109-06

DOI: 10.13748/j.cnki.issn1007-7693.2015.09.020

Simultaneous Determination of 8 Kinds of Benzodiazepines and 3 Kinds of Non-benzodiazepines in
Human Urine by UPLC-MS/MS

DONG Zhanjun, AN Jing, WEI Xin, SONG Haojing, BAI Wanjun(Department of Pharmacy, Hebei General Hospital,
Shijiazhuang 050051, China)

ABSTRACT: OBJECTIVE To develop a rapid UPLC-MS/MS method for the determination of 8 kinds of benzodiazepines
and 3 kinds of non-benzodiazepines in human urine. METHODS The urine samples were extracted with dichloromethane :
n-hexane . acetoacetate(5 - 4 : 1). The separation was performed on a Waters ACQUITY UPLC HSS T3 column(2.1 mmx
100 mm, 1.8 pm) using the mobile phase of acetonitrile-0.1% ammonium solution at a flow rate of 0.2 mL-min~' in gradient

EEWME: WAtE BRI (14273002D)
ELEBN: EHE, B, Wit FEHF Tel: (0311)86988604 E-mail: 13313213656@126.com
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elution mode. The detection was performed on a triple quadrupole tandem mass spectrometer by multiple reaction monitoring via

electrospray ionization source in positive mode. RESULTS Good linear relation was obtained over the investigated

concentration range, with all correlation coefficients >0.99. The limit detection was 0.5 ng-mL™" for dexzopiclone and

0.01-0.02 ng'-mL™" for other sedativehypnotics. The intra- and inter-day RSDs were <15%(n=5). The recoveries were in
68.8%—115.0%. The matrix effects were approximately 0.85—-1.14. CONCLUSION This method is rapid, sensitive, reliable, and
suitable for the simultaneous determination of 8 kinds of benzodiazepines, zolpidam, zaleplone and dexzopiclone in human urine.
KEY WORDS: UPLC-MS/MS; sedativehypnotics; simultaneous determination; human urine

BRI TR AR DU
R LA FA S . Mentbdr . FLoRMFE. AL
TR R R AR EEN ), B RSURE, F
ISR A, KR A RN, JErT 38
HEE, ORI ZR AT B HEISENA K
Ao DRI, 7R TR R O VR E A
MAZPFR . K2 HocmU e £ T i3 AR 4 i
FEAS, SRARMFE il RIS BAR S
WOAE . SRR O SRR A, R H BT A
MO GC-MS M5 AR 10 R L2
R 259, {2 GC-MS ) R B B AR i A, A
PIFE Y 0.02~0.3 ug-mL ™" ASZIGEST T PRI
W8 PR TREIRAY R 3 PR A E AN
[ iAW o A ik, RECE L E T 0.01~0.02
ng-mL™', 10 min PI5ERL T X 11 PRI,
R ISR T R BT iR B
1 UEE5HAH

SHIMADZU LC-30AD 8 &= 30 il R 4t
(HAB#HE); AB Sciex Triple Quad 5500 — & U
e BRI 1S (32 B AB A 7]); Hettich Zentrifuge
1602 75 o K 5 = O AL (38 [E Hettich 2 A ) ;
KQ3200E 8 75 I i Yo (B 1L il A A S A IR A
7); AB204-S FrifE R 5 Hr K P (B +: METTLER
TOLEDO); XW-80A Jig i it A (L Ag Rl A
FRAAD.

HPEPEEEL S . 171225-201304, 46 : 99.2%).

VEMA S 171219-201003, 46/F: 99.7%).
SMPEREA S 171227-201103, 46/F: 100.0%)-

BYLTEREEE S 171229-201104). =M S
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TEMHR. Fok. OROEE. L. HEE.
FHR  FH R 45 (el 4li, #5014 5 Fisher Scientific;
AN BT al, RE R KRG R A A);
TK RIS IS 2l 157K ; Waters Oasis HLB Cartridge(32
Waters)o
2 FAEEHR
2.1 ik

i 4. Waters ACQUITY UPLC HSS T3
(2.1 mmX 100 mm, 1.8 pm). #SIAH: 0.1%Z K (A)-
ZHEB), BEREEVED : 0~1.00 min, 70%A,
1.00~6.00 min , 70%—10%A ; 6.00~7.00 min ,
10%A; 7.00~7.01 min, 10%—70%A, {##F 3 min.
HiiE N 0.2 mL-min~', AR 40°C, BEFERE: 5uL.
2.2 JREk A

LS 55 28 FYR(EST JR), 1B T, £ &M
WEIM(MRM); S A(CUR)E /7: 35 kPa; il
(CAD)JE /j: 8 kPa, HIMiZ K (IS): 5500V, 2
IR (TEM): 650 C, FALS(GS1)E /-
65 kPa, 5HBS(GS2)[E /1: 65 kPa, 5t N\ HLJE(EP):
10V, RlEHE =5 H B R (CXP): 14V, #Hrdi)
W R AR ) AR R R RS S
WA 1,

®1 RESHME
Tab .1 Parameters of mass spectrometry
BB TRTR MR/ LEmE fihe

e B (m/z) B (m/z) ms eV eV
55 i P vk 321.2 275.0 50 150 30
poacil e 295.1 205.1 50 170 54

P 285.1 193.1 50 60 41
L SUiipes 287.2 241.0 50 160 30

=Mt 343.1 239.1 50 195 59
TR T P 326.1 291.2 50 222 37
SR T 316.1 270.2 50 55 34

AAEE 300.2 227.1 50 130 34

FitklLwlE  389.3 245.0 50 65 24.6

Me It 3H 308.2 263.1 50 90 34
ookt 306.2 236.1 50 100 38
TR e 237.3 151.2 50 100 30.4
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2.3 S R A VR P 1

R EREE I RIS R, 258 10 mL &l
L, N EEAE IR EZE, 5, ST
L RIS ERETEE. WY TEE. G
ARE. DORMBKIEMEA . 57 hivaeE . A R
M3 FLoR - BE . A UG v B X R A il A, RS
4398 1.02, 1.01, 1.00, 1.00, 1.02, 1.02, 1.00,
1.03, 1.06, 1.04, 1.02 mg'mL™", & 4 CUkfH
{RAF . [FIVEBCH] 1 mg-mL™ 14 5 P57 P AR

Rl S MR (7 S Bl M [l
Hh, R B 6 IR B X 20 1 000 ng-mL!
(PITE X ROV VR, 8 R R G B 2428 200,
100, 50, 10, 5, 2, 1, 0.5, 0.2 ng'mL"" &%
TR0 E VL
2.4 JRIAE S 2%

BT AR 0.5mL B 5 mL ¥R LE T,
I\ 50 L VB &0t BE S VA, i OO PR B i
BN 50 uL W ARIER (10 pgrmL™"), WIS 15,
BN 50 uL 0.01 mol-L™" ¥ NaOH ¥, e 2]
15, 2 mL 2B TG - Bk @ 2R

FT2 1l MEARARRGNERL. RNR. RKEER

ZEEN S 40 1), PRGEEEL T min, 4 000 r-min”’
&0 5 min, BUEWE, AW, H 0.5 mL 41E-
K(80 : 20)5E %, HU S5 uL #EFE5 T

2.5 HIEEFEEEE

250 EPEME B RS AR E RS AL A
YIRE S (B BRI A, BEREARTA
LT TS SAAE . BT,
W VR A 0T BRI RORT 23 IR (6 AN A TR RIR)HEFE
THERPIETH 1 MY MG 521 4
LK 1.

252 ALMXRAR. RIKEER SR B—%
BT ERKR, MA—EERE “2.37 T~ &R
AR HE VR AR 24 T BT ik FE A 0.02,
0.05, 0.1, 0.2, 0.5, 1, 5, 10, 20 ng-mL™" fr#¥
PURFE S, IINNFRIE, % “2.47 BTN J7iELL
PEIREFE S, % “2.17 1 “2.27 TR i B 4
4, Bl 5 pL VEAN UPLC-MS/MS %, id3¢I&iH
o DA PR FE R AR TR (x), Bl 5 AR
e T AR LB A AR (), B (w=1/x 8], 1/x°)Hx
NZIREATRNHIE S SRR 2.

Tab. 2 Calibration curves, limit of detection and limit of quantitation of the 11 kinds of sedativehypnotics

e VTR 2T /g mL ™! P IR /ng - mL™! BAfE B R /g mL!
BT =0.402x+0.006 57(1/x) 0.02~20 0.996 6 0.01 0.02
Bl »y=0.433x+0.011 5(1/x) 0.02~20 0.998 2 0.01 0.02

HhFE Pk »=0.455x+0.001 56(1/x) 0.05~10 0.998 6 0.02 0.05
LIS y=0.42x+0.007 76(1/x) 0.05~10 0.997 9 0.02 0.05

=y »=0.51x+0.005 05(1/x) 0.02~10 0.997 9 0.01 0.02
KA e y=1.05x+0.013 7(1/x) 0.02~5 0.997 8 0.01 0.02
SRS TP =0.448x+0.010 9(1/x) 0.05~20 0.998 1 0.02 0.05

SAE =0.468x+0.002 03(1/x%) 0.05~20 0.994 3 0.02 0.05

P epra A y=0.0054 2x+0.003 78(1/x) 1.00~20 0.998 1 0.50 1.00

ReE 3H y=1.44x+0.029 3(1/x%) 0.02~20 0.993 2 0.01 0.02

FLot b y=0.371x+0.012 4(1/x) 0.05~20 0.998 3 0.02 0.05

DA B L (S/N) =10, [ 16 3 A2 [0 50 2 I RS %

FEEER(RISRHH 5 AN EEFE N, HORE % EE) RSD M.
<20%, RZETEZSHE M £20% AN BT 5 AR
WA E ER, BTG A R
JEE BRI N — R 5 TR LI 2 A0 R S AT R,
HIE L Hr i i i i — B B 28 S ], 1Rk

R E B 2652 2015 46 9 55 32 55 9 )

SE LI IR SIN, SIN=3 I [RIRE 5 e ARV Al
PR. 255038 2 Fras, 11 PR fi B 24 76 BTl 5
HEIREGEANEMRGMEERR, HKXRE
$9>0.993 2, i ERERAVEIL A 0.5 ng-mL ™,
HABI )y 0.01~0.02 ng'mL™", FHIATTEEMH T
NPRH 11 FhEE R AR 2 1R 2 #T
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E1 #R4EEE
A-ZEER: B% (RIS

Fig.1 The typical chromatograms

A-blank urine; B—blank urine spiked with reference substance.
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253 MEEESERE HATERBECHIK. 3.
f 3 AR BE (R BT )RR i 2% 5 4y, S8R e
3.d, FBEATFRAE M ZeTHEAHRL Z9YIREE 43 3
FHEH N H R ES RRE, ek, LA
et GUAHPERE. BYDTRE. =Mt SEE.
TORBRKIEMA . 57 v vE . WA ERPki I . HL
K RE . AV RERH N B k% S
<15.0%; BRSSP v e a ik e = R B R R R
80.6%, HAMYJF [HIKCEA 88.4%~114.5%W . 4
R 3,

®3OMRTT kAR AR B R (n=5)

Tab.3 Precision and accuracy of the assay method(n =5)

t o H 18]

o AR ——— — ——— -
T gemL! 35/ RSD/ [Elfg/ WMEE/ RSD/ [/
LY ngmL™" % % ngmL' % %
% 005 0056 127 1132 0.057 93 1145
g 0.5 051 116 1018 052 95 1042
S 4.8 83  97.1 52 113 103.4
¥oo005 0044 129 884 0.053 14.1 1069
T 0s 0.56 6.9 1120 055 66 1105
e

P 5.2 73 1034 56 118 1122
w005 0049 81 985 0.049 6.3 98.2
705 0.57 6.7 1139 0.53 135 1056
s 52 107 1033 51 109 1010
Wo005 0047 139 934 0.049 12.6 97.8
Il

% 0.5 0.50 106 99.2 0.51 119 1029
S 4.7 93 946 49  10.1 98.1
— 005 0056 142 11238 0.057 11.6  114.0
o 0.5 0.56 7.6 1112 052 128 1043
& s 5.13 9.8 1025 57 150 1140
005 0049 9.0 975 0.051 9.8 1025
5 s 0.57 49 1134 057 60 1136
e

5 4.7 7.1 94.2 5.1 12.7 101.4

0.05 0.040 3.0 80.6 0.045 129 90.6
0.50 4.3 100.8 0.48 7.5 96.4
5 5.1 10.7 1014 55 13.4 109.3

EEHZEH o
(=}

0.05 0.049 4.7 97.6 0.048 7.6 95.2
0.5 0.57 72 1150 0.53 9.0 106.4
5 4.68 6.7 93.5 4.4 10.8 87.5

1.03 13.8  103.2 1.09 13.0 108.8
5 4.8 14.9 95.8 4.6 11.7 92.9
20 10.2 7.6 102.6 107.0 8.5 106.7

ROt SR A

0.05 0.051 15.0 101.6 0.050 12.0 100.7

4

o 0.5 0.52 59  104.2 0.55 9.1 109.9
i 5 1.5 8.4 89.6 4.8 133 97.0
L 005 0.051 13.7 1018 0.052 11.1 104.1
ﬁ 0.5 0.50 7.9 99.1 0.51 7.7 102.3
lgg 5 5.0 12.9 98.9 5.1 13.0 102.1

R E B 2652 2015 46 9 55 32 55 9 )
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AR By & 3 MNIREE AR HE R RE A
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b e, RIS EAETERE. BT, =
Mefr . S E . HoRERBKIAMES . FHHVEE,
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HPLC ME=tREGEF =L E2FH Ry(S). LMAEH XVII FAASE

A E=
F,RE=
MR, &R, Bk, BATHEMRTKEm s B, WIT K225, M 310058)

WE B ZZRHNE ZCRBE T ZL2F Ry(S). v 23 XVII AAALF F, 2 W Satméits. 7% &
#4224 Waters Acquity UPLC CSH-C3(50 mmx2.1 mm, 1.7 um), #3148 0.01% F B -K(A)F= 0.01%F 8- (B), #/E
PR, Hmlsk ¥ A 203 nm, #HEFA S pl, AikA 035 mL-min', BBEA40C, R A 43 min ATER=ZLEHF
Ry(S). £ HA23f XVII e AR F 695 Bl . 3 4 L35 @R fe K E KM £ R RIF(7>0.999 8); B WA= B HH % B
RSD<3.4%; ®H FH 98.4%~102.1%. L5 EZH HML. F#, TEHF, TATZLRBGERTL2F RGN,
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Determination of Notoginsenoside R,(S), Gypenoside XVII and Ginsenoside F, in Notoginseng Radix et
Rhizoma Extracts by HPLC

CHEN Huali, PAN Jianyang, QU Haibin, GONG Xingchu*(Pharmaceutical Informatics Institute, College of
Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To develope an HPLC method for the simultanecous determination of notoginsenoside R,(S),
gypenoside XVII and ginsenoside F, in Notoginseng Radix et Rhizoma extracts. METHODS The analysis was performed on
an Agilent 1260 series HPLC system with Waters Acquity UPLC CSH-C,g (50 mmx2.1 mm, 1.7 pm) column. Gradient elution
using 0.01%-formic acid-water and 0.01%-formic acid-acetonitrile as the mobile phases with detection wavelength of 203 nm,
flow rate of 0.35 mL-min"', injection volume 5 pL and column temperature 40 °C was applied. RESULTS  The total analyzing
time was 43 min. The high determination coefficient values (*>0.999 8) indicated good correlations between saponin
concentrations and their peak areas within the test ranges. The overall intra-day and inter-day variations (RSD) of 3 major
saponins were <3.4%. The developed method was successfully used for the analysis of saponins in Notoginseng Radix et
Rhizoma extracts with overall recovery of 98.4%-102.1% for all the analytes. CONCLUSION This analytical method is
accurate and convenient for the determination of 3 saponins in Panax notoginseng extracts.

KEY WORDS: Panax notoginseng extracts; notoginsenoside Ry(S); gypenoside X VII; ginsenoside F,; HPLC
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