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W E A AR EREERTZT P AARRSETNT E. F ik RAR SN E#- B AL, G5
#,3& 4 A Zorbax Eclipse Plus Cis, 3048 4 T -7k (B B2 ) , ik % 0.3 mL/min, A8 4 40 °C,#HHFFH 2 uL; Mg &4 5 R
Y BT RMEX, FRA/FAAARA, TIRAURBEH325 C, FRAAKEH6 Lmin, FARIEH A 45 psi, AR LR EA
350 °C, ¥R A AT A 12 Limin, £28 % € E A 4000 V(+) 3500 V(=) , "5 2 EH 500V, % REEF LEEHEF Mk
F RBREE FTHRMNRZRESMEE S A 4 0504 8~252.4 ng/ mL(#=0.999 9) ,0.712 4~356.2 ng/mL (»=0.999 0) .
0.509 4~254.7 ng/mL(r=0.996 2) .0.303 0~151.5 ng/ mL(+=0.999 8) .0.602 2~301.1 ng/ mL(r=0.999 6) ; #4 % & AZ W FH
X B89 RSD<<3.0% ; &% F& &%) 2 0.42.0.87.0.33.0.12.0.76 ng/mL; AnAf 1K % 55 4 97.99% ~101.20% (RSD=1.3% ,n=
6).96.50% ~101.20% (RSD=1.7% , n=6) . 94.81% ~99.34% (RSD=1.7% , n=6) . 97.54% ~100.51% (RSD=1.2% , n=6) .
93.37%~98.70% (RSD=1.9% ,n=6) ., %45 FBRAME A FE B FEWE, TH FRILERTZFT F5AH R
o2 W ) B E

KEER AR GRORAE - PRI R R R R TR KRB B8 M AR ER, P T

Simultaneous Determination of 5 Effective Components in Luohua Zizhu Dry Extract by UPLC-MS/MS
ZHENG Pei, TANG Bingli, LIN Yanzhu, FENG Chunyan, XING Zhengyu (Haikou Branch, Hainan Institute for
Food and Drug Control, Haikou 570216, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 5 effective components in Luohua zizhu dry
extract. METHODS: UPLC-MS/MS was conducted. The separation was performed on an Zorbax Eclipse Plus C;s column with mo-
bile phase of acetonitrile-water (gradient elution) at the flow rate of 0.3 mL/min. The column temperature was set at 40 °C and sam-
ple size was 2 pL. The analytes were detected in the multiple reaction monitoring (MRM) mode. Nitrogen was used as drying gas
and atomized gas. The temperature and flow rate of drying gas were 325 °C and 6 L/min. The pressure of atomized gas was 45 psi.
The temperature and flow rate of sheath gas were 350 °C and 12 L/min. The voltage of capillary were 4 000 V(+) and 3 500 V(-).
The voltage of nozzle was 500 V. RESULTS: The linear ranges of luteoloside, acteoside, quercetin, luteolin and rutin were 0.504 8-
252.4 ng/mL(r=0.999 9),0.712 4-356.2 ng/mL(#=0.999 0),0.509 4-254.7 ng/mL(»=0.996 2),0.303 0-151.5 ng/mL(#=0.999 8)
and 0.602 2-301.1 ng/mL (r=0.999 6), respectively. RSDs of precision, stability and reproducibility tests were all less than 3.0%.
The limit of quantitation were 0.42, 0.87,0.33,0.12, 0.76 ng/mL. The recoveries were 97.99% -101.20% (RSD=1.3% ,n="6) ,
96.50% -101.20% (RSD=1.7% , n=6) , 94.81% -99.34% (RSD=1.7% , n=6) , 97.54% -100.51% (RSD=1.2% , n=6) ,
93.37%-98.70% (RSD=1.9% ,n=6) , respectively. CONCLUSIONS: The method is simple, precise, stable and reproducible,
and can be used for simultaneous determination of 5 effective components in Luohua zizhu dry extract.
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R AR IR B FZH TR ARG SN 28R )5 1290-6460 % UPLC-MS/MS {X (3 [ Agilent 2 ] ) 5
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111720-201408) | & & & M 17 XF B 5 C Hit 5 -
111530-201411) i Kz 2 %) BE 5 (41651 100081-201509)
AR JER B 20 B (A5 111520-200504) ) T % 1 i
5 100080-201409) 491 [ Hh [E & &l 24 5 46 R F 5%
Bt , A >98% ; L . L A it , HoA R 4
SyHTal, KRR ALK
2 FiEEHER
2.1 RIEEH
2.1.1 g% EfE . Zorbax Eclipse Plus Cis (150
mmx2.1 mm, 1.8 um) ; i ahiAH: JNE (A) K (B) , BV
it (0~9.5 min, 20% A; 9.5~10.0 min, 20% —80% A;
10~14 min, 80% A; 14~15 min, 80% —20% A ; 15~27
min, 20% A) ; Ji 3 : 0.3 mL/min; ¥R : 40 °C; HEFE & .
2 uL,
2.1.2 JIESME HEEI . 2 R WIS -
o TS AU TR 325 °C TR
26 L/min; 5L SE F7: 45 psi; #7350 °C 5
AU : 12 L/ming BAE HLE : 4 000 V(+) .3 500 V
(=) s WEWE L R : 500 Vo FRUETE (RS L3R 15 BB T
(TIC) F&HE i (EIC) g WL 1,

x1 REEERR

Tab 1 Standard library information

Ry (RO min BTz FEFmz BEEEV  RHEREV dEE
KBEHH 8.805 4471 285.1 180 30 -
TR 7917 6232 161.0 210 ) -
Hh % 11251 3010 1510 150 30 -
KB 11.998 2850 1330 180 34 -
) 7.446 609.1 300.0 210 4 -

2.2 BRHFIE
2.2.1 IRAXTRESLEW  BURFIN A o3k B A R
FRAE , 43 & F 50 mL s, 0 70 9% H B IE 2% il
B R FEAT BRI MR KRB R T R
W45 2.524 . 3.562.2.547 . 1.515.3.011 pg/mL AR 4
Xof BE AT
2.2.2 PERSAW BURE LS & R, B 1.0 g RS
FRE , BT 100 mL S, I 70 9% YRRV WS i, A
AR B 20 min, JCA I 70 9% F SR TRE 25, F8 50 5 LAES O
2424 8.5 cm . 10 000 r/min B5.0> 20 min, JExt K %
SEJEW 5 mL, BT 50 mL B, 0 709% VA UE
75, PEA) R I 2 mL, BT 200 mL &I, N 70%
O T 25, 350 L 420,22 pum SFL B E I, BB
EIF N

A3 R R R 2.2. 17 IR R ARG L A
b B, il R AR B T T R 4y I R 252.400 0
25.240 0,10.096 0.5.048 0.1.009 6.0.504 8 ng/mL, &4
A6 A I R e B 43 1k 356.200 0,35.620 0.14.248 0,
7.124 0.1.424 8.0.712 4 ng/mL, ¥l Bz 2 J v B 43 50 Ky
254.700 0,25.470 0,10.188 0,5.094 0.1.018 8.0.509 4
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it , min
A.TIC; B KRB B (1 EIC; C. B &AL WE 1 1) EIC; Dt K2 2 () EIC; E. K
JFEREZR M EIC; F.* T [ EIC
A.TIC; B.EIC of luteoloside ; C.EIC of verbascoside; D.EIC of quercetin;
E.EIC of luteolin; F.EIC of rutin

El1 TICFEIC&itE

Fig1 TIC and EIC chromatograms
ng/mL , AR FLZ B e B 43 1o 151.500 0,15.150 0
6.060 0.,3.030 0,0.606 0,0.303 0 ng/mL, /% J ) 5 f 1
4357 301.100 0,30.110 0,12.044 0.6.022 0,1.204 4 ,
0.602 2 ng/ mL [ R SR A X RS . K% B EiR
FRINE AR B SR A4S 10 pL, #4217 N 50 2k A
FEMINE , O SR IR AR o DAREIN AR 43 5T ¢ B2 (x, ng/mL)
St AR ETRIAR () AR FRIEA T 2Pk [mlE |, [al)- 5 7
HEMERILER 2,

Fx2 HAFR LHEEESEER

Tab 2 Regression equations, linear ranges and LOQs
fH Al r B ngml ERHL ng/mL
R y=264.369 2135176 09999 0504 8~2524 042
BEEEE  y=T44605 1—T3.023 4 09990 0.7124~356.2 087
W% y=265216 6x—6308127 09962 0509 4~2547 033
N y=817.1664r—947230 (.99 8 0.3030~151.5 0.12
BT y=76.126 Tx—38.576 0 0999 6 06022~301.1 0.76
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A3 AR REEC2.2. 17T R A R A ROE i Ay
FOA B, 4 2.1 T a0 A AR AR 5 , A5 M kL o
10: 1A, A bR, TR LR 2,
25 WBEERRE

B2.2.17 30 R IR AR BE S BOE B, He 2,170 R
5 255 SEPERE RE 6 UK, 0 SR TR AR . 250, KR
T EESAERETT M R ORBE R T I AL RSD
}0.8% .1.9% .0.7% .0.6% . 1.1% (n=6) , WL #$ K5
W RAT .
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Be2.2.27 350 F R W (AL : 20160101 ) 35 &,
TR R 0.2.4.6.8,10,12.,24 h IFH#“2.1" 15
T SR RN e SR T R S5 KRR B
SEAERETT M 2] ORI A T I E R RSD 43514
1.6% . 21% 1.4% 1.2% 1.5% (n=8) , & W i b v
W IR 24 h N AT E .

2.7 BEEMLR

I 2 BRI — AR A (HE 5 20160101 ) 38 4, 4%
“2.2.27 W Jr il A e U, S 6 0y, P 2.1 T
TS SRR A e SR IE T RO AR S R 4
WORBREA BT MR RKRER TR
M 23 51 4 2.41,21.37 . 1.41 ,1.95,1.64 mg/g, RSD
3N 0.9% . 2.2% 1.1% 1.4% . 1.2% (n=6) , KA
L EEER L.

2.8 InFEE KL

B S A i (50 20160101 )3 12, 6 403, 43
S — 2 Jo0 5 PR AR DU B 0 X6} BEA, |, $52°2.2.27 T ik
il A A T, T 2.1 I R SRR A L i
ST AT REINAE [BDSCR 5 5 WA 3

F3 MMERKERRIEER(n=6)
Tab 3 Results of recovery tests(n==6)
WEE RRE MAE,  WEE,  EER ESIER  RSD,
g ,mg mg mg % W, % %
REBEH L0436 0252 0255 0.502 98.04 99.01 13
10114 0244 0251 0495 10000
10049 0242 0249 0486 9799
10781 0260 0252 0507 98.02
10003 0241 0251 0495 10120
10566 0255 0252 0504 %81
TR 136 2230 2012 4203 99,06 99.10 17
10114 2060 2004 418 10120
10049 2047 2035 4195 10064
L0781 2304 2002 4299 98.66
10003 2138 209 409% 96.50
10566 2258 2017 425 0851
b 10436 0147 0151 0297 99,34 96.93 17
4 0143 0183 0292 9739
10049 0142 0148 0287 9797
L0781 0152 012 0298 96.05
10003 041 0151 0286 96.03
10566 0149 0154 0295 9481
AREE 10436 0204 0206 0406 98.06 98.78 12
10114 0197 0198 0396 10051
10049 019 0203 0394 97.54
L0781 0210 0204 0411 98.53
10003 0195 0215 0410 100.00
10566 0206 0203 0405 98.03
BT 10436 0170 014 033 98.70 96.36 19
10114 0166 0156 0318 9744
10049 0165 019 0319 96.86
0810177 0162 033 9630
10003 0164 0155 0312 95.48
10566 0173 0166 0328 9337
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I3 AL A A% T R, J0 )9 2.2 27 0T Ty k] 5 it
B, PR 2.1 I S SR R AR I A | 10 S U T
BUFHRRES & i SRR 4,

x4 HREENELER(n=3,mg/g)
Tab 4 Results of contents determination of samples

(n=3,mg/g)
HiHS AR EERET (% ARAE AT
20160101 241 2137 141 1.95 1.64
20160201 235 20.76 127 1.89 171
20160301 227 2118 136 19 1.66
3 itig
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