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Simultaneous determination of nine components in Gynura procumbens aqueous
extract by HPLC-MS/MS
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Abstract: Objective To develop a high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) method for
simultaneous determination of nine components (apigenin, quercetin, rutin, myricetin, chlorogenic acid, protocatechuate acid,
p-coumaric acid, caffeic acid, and kaempferol) in Gynura procumbens aqueous extract. Methods Gynura procumbens aqueous
extract (40 mg) was pretreated by two-step ultrasonic extraction using methanol (4 mL each time) as solvent and dissolved to 10 mL.
Chromatographic separation was performed on Shim-pack ODS C;g column (150 mm % 2.0 mm, 4.6 um) at a flow rate of 0.2 mL/min
by a gradient elution, using methanol-0.1% formic acid water solution as mobile phase. The MS detection for the nine tested
components was performed in negative ion multiple reaction monitoring mode using honokiol as an internal standard (IS). Results
All of the analytes showed good linearity (» > 0.999 4) in the tested ranges. The precision, repeatability, and stability of the method were
good for the nine components. The average recoveries were in the range of 91.0%—101.3% (RSD < 3.31%). Conclusion The
established HPLC-MS-MS method has been proven to be highly sensitive and effective for simultaneous determination of the nine
testing components in G. procumbens aqueous extract.
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Ky LC-MS/MS #4t, 35 LC-20AD —JG#.
CTO-20A ¥Ei 4 . SIL-20ACHT H &) i3k #£ 2%
DGU-20A 3R fii 3%, MS-8040 Jii if% 1%,
LabSolutions TAFul, HAEHEATR; 5810R A5
B, 4 E Eppendorf 24 ) ; BP211D BYHL 1K
V-, f8[H Sartorius A F]; WH-2 flERTE A,
VTS s Vortex-5 RUERE G g, R
AR s KQ-250E AU Ao veay, Elig A
AT PRA A

o} BRI S AR (1L 110730-201614, IFR).
SRR (b5 110753-201415) itz & (JIL5 10081-
9905). WNMEREZ (HES 110885-200102). i JLAR
(L5 110809-201205) 347 by v [ £ 24 b A e 1P 9
Bedefit, JRREEIY=98%; XM E (it
D15122101). 1 (Jit'5 D16021901). ¥tk (it
5 D15120601). X &R (k5 D15101801). LL
AWy (5 D15110802) ¥R Bt IR B2 25 R
AR AL, P 0 =98%. Ji B R RIK
it Al L, £8[E Merck w5 (G4 R, Sigma
AF] PR KR, PR iR A TR
M w], it JT151124. JT160907. JT161115; Fi
¥ 1 kg/88, A4 T IRZH 10 kg
2 AEEER
2.1 BIiEEH

{144 Shim-pack ODS Cg #£ (150 mm X 2.0
mm, 4.6 um), i Shim-pack ODS Cis {5474 (5.0
mmX 2.0 mm, 4.6 um); A3 35 °Cs FsIAHN 0.1%
IR 7K S - I, 6 P R IR S 77 : 0~ 15 min, 20% ~

85% M, 15~20 min, 80%~20% FfE, AR &
0.2 mL/min; #EFEE 5 pl.
2.2 JRIESMH

BTN 2 2 T ARIR (ESD),  7E 7 B T AR
TR Z VAN (MRMD, BERME A0 T2
TR I RER T a5 A s e A3 58], T e
T B 0 FEFNGY m/z 265.0—~224.2, T3¢
# m/z 269.0—~117.2, Hi{} 3 m/z 301.0—~151.0,
T m/z 609.0—~300.0, #H§zE m/z 317.0~151.0, %
JA 8 m/z 353.0—~191.1, JiU) LA m/z 153.0—~109.0,
NS mliz 163.0—~119.1, WIHEER m/z 179.0—
135.05, 11251y m/z 285.0—93.2. HAl Gk &1k
P L E—3 500 V, L 400 C, FALSMEBUR
& 3 L/min, WU E 15 L/min.
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FEEFIOMERR . 5 LARIR . R IR . X
. AT Bt R LEm. Wk R
MG, TSR E ] AN BT R A 0.1
mg/mL R 6F JEC fifs 25 0, AR T T E Ik 1
mg/mL [R50 G i 25 75 K 25 PR BDORT LAY CI )
X HE G B, R BB S 1.48 mg/mL
(P50 B i AT S 0] R i 2% YB0RE 2 L 10
uL, PO ARy RN R o A R R
24 uL, WNMERR . SRJFPR . MRz 36T IR A S AR
BEHY 32 uL, JRUULASER. A SRR Ak A
K5EL 80 uL, & T 10 mL S5, N B R R
AL, AL, HISUTEIR LT REN 0.1 pg/mL,
POT ARy, Mtk 2.4 ng/mL, WIMERR . ZR)R
fR. Wit o8 3.2 pg/mL, JRJLAIR . XA GR N 8
ng/mL (KR A I SR o TSR AN Y S FE B i 4V
FE%5H 10 uL, BT 10 mL BT, I B R R
R, BB, HISREIKE N 1.48 pg/mL ¥ bR
W
24 HiX@mAREEE

IR = B3R IZ) 40 mg, #HT 10 mL
Eppendorf B0, INHEE 4 mL, =B A HEE
30 min J5, 4000 r/min 50> 10 min, WG T
FEEERI L KE, A2 IR EER, R ER,
MHBSERS 10 mL. #2595 M 0.22 pm I5FLYE
JEERL, HXZEUE 800 uL #%T-, 400 uL Jishils
TAE AR S A
25 EREMER
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1 REMBREER A) 5FEME=tKERY B) B
REEFREIER (EIC) (A. BiAHEME)

Fig. 1
procumbens aqueous extract (B) (A and B are superimposed

EIC of mixed references solution (A) and G.
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1E “2.17 TEGEAAER “2.27 TG4 4F Il
S, AR BERE IR B AR bR (X0, XL
kI AR S A bR ST A 2 L PR (D,
exilbriE e, MR DIILrERIA TR . DME
BELl (S/ND A 10 B85 Bt B s IR BEAE A o
M (LOQ), &R IFE 1.

27 REERE

PR “2.37 TR J5 ik 9 FioR B
HIREETE (QC) FEA, 405l iK% 6.25. 25.00
ng/mL, MRz SRR WNHERE 200, 800 ng/mL,
FT S Mgz 125y 150, 600 ng/mL, J5JLASHR
X7 5 500 2 000 ng/mL, 4L EEIERE 6 1K,
N5 T R R A BRI TR, AR BRI 5 R SR A S
JUEIKRE, THE I RSD fH.

SRR mTRIREE QC FR i 1 e K%
(RSD) 43 5 A 728 2% 0.93%- 1.86%, Hit % 2% 2.36%-
1.06%, 71 2.64%- 1.39%, Mt 2.72% 1.78%,
SRR 2.81%. 2.88%, JiLAKIR 0.44%. 0.35%,
XA GIR 2.23%. 1.61%, WIHERR 2.70%. 0.47%,
1251 1.83%- 1.38%.

2.8 TREMIRAIE
R B RRICT b — k32 G5 JT151124)

figures) 40 mg, &M “2.47 WURT7EPAT HlA R
F1 IMFUYHLERITSERESR
Table 1 Linear regression equations and LOQs of nine testing constituents

&Y S uaElEpy S B/ (ng-mL ) r LOQ/(ng'mL ™)
JFR R Y=0.007 777 X+0.006 360 3.125~50.000 0.999 7 0.004 8
S Y=0.003 042 X+0.103 6 100~1 600 0.999 6 0.78

T Y=0.000 682 4 X+0.017 24 75~1200 0.999 5 0.29

L7LIE Y=0.001 423 X—0.036 90 75~1200 0.999 9 2.34
4RI Y=0.003 933 X+0.064 84 100~1 600 0.999 6 1.56

JE LR Y=0.001 869 X+0.261 4 250~4 000 0.999 6 7.81

W SR Y=0.006 429 8 X+1.087 250~4 000 0.999 5 1.95
IR Y=0.006 659 X+0.347 9 100~1 600 0.999 6 6.25

4 Y=0.000 264 2 X+0.001 615 75~1 200 0.999 8 2.34

6 Ur, AYHIAEEIL FICE 24 6+ 12 h JGHEREDE,
SRR AT A BRI TR, AR BN 5 R sk A S
WRE, THEH RSD H 730 4 73K 5= 2.55%- Hiti &
0.52%- '] 3.06%- Witz 2.94%. SRR 2.85%
JFLAER 1.97% XA G2 1.63% WIHERR 2.59%-
L2y 3.10%.

29 FEEMHRW

KB IBCT R =LK (5 JT151124)
6 17, B 40 mg, FZHE “2.47 TR EAE AR
VA, W R B VR T B AR O S R
WETHTRR, AN 7 FEsRAF SR FE, THEIL RSD
fE5r AN T3 2% 3.08% Mt 3 0.74%. 4 T 3.06%-
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Wik 2% 2.55%. ZRJATR 1.29%- JiJLZRIR 1.23%- X
FHEIR 2.06% WIHER 2.74%. (LAY 3.24%.
2.10  AnAEEIYER R TS

KB RRICEENg — KRy (S JT151124)
20 mg, A 9 Fhx S QC A ORIk 43 A
KE 125 ng/mL, MR SR, WIHEER 400
ng/mL, 71 . Mz, th4% 300 ng/mL, JiJLAE
. A GRR 1 000 ng/mL) 1E&, % “24” WK
T PAT R 6 i, e B i g
WS FRPR T 5 A bR TR, AR BN R kA3
SEI LRI, 8T IE R IR R R . 453
9 Folr 43 At 40 10 A [BDIST 26 43 30l Ok T SR # 96.88%

=2

(RSD 4 3.13%) #i1 % 93.71% (RSD 4 3.03%)-
777 100.0% (RSD 4 3.31%) M2 99.90% (RSD
M 2.3%) SRR 101.2% (RSD 4 1.82%). J5JL
AR 101.3% (RSD N 2.38%) X &R 91.03%
(RSD 4 1.69%)+ W[ 95.85% (RSD A 2.84% )+
L1251y 98.89% (RSD K 2.27%).
2.1 #HENE

I3 #FENME =Bk Y) & 40 mg, 1% “2.4”
T AT 8 Al i v, BN AT I 6 s
D B B it S FR AR o 5 N AR IR,
AN BN T FESRAS S o IR B, v S5 Al 41
S AEPRNE = AOKEE T IR L, AR LK 2.

FEMI =LK I MHESMNELER (n=06)

Table 2 Quantitative determination of nine constituents in G. procumbens aqueous extract (n = 6)

R4 A (mgke™)

e - : - —
FFRE Kk iz 2% T iR SRR IR JFULZS TR pUEISA WHEFR L 25y
JT151124 1.01 26.95 21.99 23.00 39.12 95.69 75.07 18.84 22.78
JT160907 0.52 20.77 10.92 29.25 32.71 70.04 56.64 13.22 11.31
JT161115 0.67 21.65 10.10 26.72 36.70 74.23 58.88 15.83 10.84
3 it 3.3 ZrESHIRIRE

31 RiES5&EERGMmK

K MRM 7 257 W 9 Fi A D47 ek 28 a8 i
BT IEE R AFREEIZE. W2y i 45
FIRERABL, ey B . 5T A FmaIAH
Mo CBIELINE-IK FEE-/K B IOAS 7] A o
IR CIRE W B SR s, 45 ki,
fEAKm ST S A2 R E, fEClh
TBIAH T A0 B R 225 FE7KAH s R R 5 mT
B2 OGS S R, PHH RIS . T DL 2%
T HH IR -0.. 1% F I 7K S WA byt sl AR E AT B
Jits O b iy B PN b (1) € il 06 2 B, i) W AE AR E
HoEHAR 4. tesh, Mg s (35~40 C)H
A I LA BRI TR AR 58, DAL b SIE 56 e AR A
35 C.
3.2 HmIRENAERNIARE

9 MAFIALS) il 43 R B IR FI IR 2 KK,
FRAL PR AR 220 e R EEITSY T 40 FEE . 50% FH i
KoK 3 PSSR ICT RN =K EU T H bR
YIIEOL, SRR, AP REPEUSCR s, i
b2 SRR AR S B HUR A6 B AR S Y1
(P, Fe 230 FH Al P BERE PR BN 2 IR, RRIRHREEL

30 min.

UG R, AE MRM BT, S5 S PR
XA AR, TP — KR B
R SRR RN A LR AT 1 Ak, IR i )L
RIREA 3 NIRIE. HIRIXLEIRIERUN, (H 3]
- Rib 2 =GR SR AR A LR B [ 23S A
PRI P AR S E Y 0 B A, ARy
WPER. dAh, IR =Bk IR
VBT O BRI RS o3 RO WE S AR 2, PN bR SRR AR R
VB AL A FLMA S AR T 9 FehRe A i A (14 ) o

FAT, MG =Bk SRR 98— 1 iU
b ARSZEGEENT (1) LC-MS/MS vk nJ LR SHHE Aff it
W5E 9 FhARFINAL 73 s, APhbag =Bk
TR ARHER L IR T 25, WO R 23
FHFGT R T2
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