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WE: e AR EAEE PSRRI TR JRILFER JRILIEEE 4 AP B8R £ & 2 09 2 & 2ok A &3 - 3R % (UPLC -
MS/MS) ik FiE EAEEL 50% FEEAR BRI, &% 4K A Welch Xtimate Cis 4£(150 mm x 4. 6 mm,5 wm) , A FAH 0. 1% P # K -

W (B B L) , ik H 0.5 mL/min, 428 4 30 °C,#t# T A 2 ul, R A LN E & FR(ESD ER SR8 T RILER . RIL
KRB ZRIZH A 0.0196 ~2.940 0 pg/mL,0. 022 5 ~3.375 0 wg/mL,0. 022 3 ~3.345 0 pg/mL,0. 027 8 ~4. 170 0 wg/mL & A A
Lk & BAT; @SR A 98, 25% ,100. 89% ,99. 57% ,98. 57% , RSD 5% % 2. 29% ,1.96% ,1.59% ,2. 11% (n=6) ; A A&
FH T 4 AR A FEERIRA 459.75 ~1500. 85 pg/g, FTARER A 120. 84 ~ 195. 13 pg/g, RILFER A 204. 16 ~669. 24 pg/g, RIL
FBEHA T7.41 ~315.56 pg/g B8 Ay ki VEM, TR TEA LM P LR 4 BB E RS ZONE,
KERIA - A2 F AORAN 3% — BB R TS B ER SR B TR ROL B BR; ROLF B
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Simultaneous Determination of Four Phenolic Acids in Prunella Vulgaris by UPLC - MS/MS
BAI Yubing', LI Hongquan®, BAO Min’, LIN Yan’
(1. The First Hospital of Hunan University of Chinese Medicine, Changsha, Hunan, China 410007; 2. Zhushou Institute for Food and Drug Control,
Zhuzhou, Hunan, China 4120005 3. The Hunan University of Chinese Medicine, Changsha , Hunan, China  410208)

Abstract: Objective To establish a UPLC — MS/MS method for the simultaneous determination of four phenolic acids(chlorogenic acid,
ferulic acid, protocatechuic acid , protocatechualdehyde) in Prunella vulgaris. Methods — Prunella vulgaris was extracted by ultrasound with
50% methanol. The chromatographic column was Welch Xtimate Cis column(150 mm x4.6 mm,5 pm),the mobile phase was 0.1%
formic acid —acetonitrile with gradient elution, the flow rate was 0.5 mlL/min,the column temperature was 30 °C ,and the injection volume
was 2 wlL. The mass spectra were obtained by electron spray ionization(ESI). Results The linear ranges were 0.019 6 -2.940 0 pg/mL
for chlorogenic acid,0.022 5-3.375 0 pg/mL for ferulic acid,0.022 3 -3.345 0 ng/mL for protocatechuic acid,0.027 8 -
4.170 0 pg/mL for protocatechualdehyde,the average recoveries were 98.25% ,100. 89% ,99.57% and 98.57% ,and the RSDs were
2.29% ,1.96% ,1.59% and 2. 11% ( n =6) ,respectively. The contents of chlorogenic acid,ferulic acid, protocatechuic acid and protocat-
echualdehyde were 459.75 -1 500.85 pg/g,120.84 —195.13 pg/g,204.16 - 669.24 wg/g,77.41 —315.56 pg/g, respectively.
Conclusion The method is rapid and accurate,which can be used for the content determination of the four phenolic acids in Prunella vulgaris.

Key words: UPLC — MS/MS; Prunella vulgaris;phenolic acids;chlorogenic acid;ferulic acid;protocatechuic acid;protocatechualdehyde

B F NS IE B Y AL R Prunella vulgaris L.
AT SR, B T E TR S A 2, TR
7 H AR HBRBOM kIR 2 B0 B FLA L
e FLD R S e o B2 B IS S A e
AHR PUAM PR HEZE AR, By R AL
O3 R H T BEIROR , 22 T ST T B IR 2R
J S ST A e S A ) i 7, HLX S e
PR (R VR L R A e P B RIS I ) A

Py BRI AR BT BRIR S ) IR IE R0~ SRk kA
@&tr ©10 -1 HERR -1 LR IR 6’9]\JEJL3%%[“\
IKAHIR™ [A)FRBEA TR X R BEA IR X 4 TR
TR AR TR 3 - W2 JE R RN i
PR AEL I L2 1R AR Dt L2 T8 W) 2 (AR X 488/, A

PR 2 o5 BT BRR 5 A AR PR AR LR o A S 0, o
MER TR R 2 SRR R AE P AR OB R, B
T AH SCHE A G i 2 A B, X R
T 9% 35 3 3 AORORE (33 — A 8 R 4 A6 D (HPLC -
DAD) 35 17 3 57 o B I, o] 4 00 3 286 ] 0 ) 7 A g A
HPLC — DAD 75X} 73 25 B w5 BE AR A ) ot 7% i 7 2
IR BN AP ST 7 A iR B (1Y) 2 AR A S
11T 7 R RO 3 — R I BT 3% (UPLC — MS/MS)&“EE?
AR R ey bb 22 S 1 DX 43, HIW e AIRBR AT 3k 4 e 9 5540
B WOAT o Hle b AR [ e -t ARG R ST T B A
FOR FOLZRER R LIS B SRR AN 4% R R 1Y) 4 FP i R
KAy & B UPLC — MS/MS 35, DU PR | o6 H A
DA e g PR B o3 ) % B o IR IE AN T o

CEETH:BREEAELITRFRAT B [2017YFC1701903 - 8],

FE—IEE MBI, X MR E,HIF,RLT QAT H RS
SBIEEE OB, K, KF AR, £E

24

SR AR WA et (B TR

, (8, F 12 47 ) 1024495239@ qq. com.
)27426579@ qq. com,



2020 4F 12 A 5 1 45 29 %45 23 1
Vol. 29, No. 23, December 5, 2020

China Pharmaceuticals

- SERUEAES -
Experiment Research

1 XEE5RG
.1 4=

Agilent 1290 Infinity 11 78 & 508 €35 (X (1 mV,
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R - 910 -0 -20 5.75
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FE AT (4582 0.019 6,0.098,0. 392, 1. 568, 1. 96,
2.94 weg/mL; FIERER 0.022 5,0.112,0.45,1.8,2.25,
3.375 pg/mL; JFJLASER 0. 022 3,0. 112,0. 446, 1. 784,
2.23,3.345 pg/mL; i JLZSEE 0. 027 8,0. 139, 0. 556,
2.224,2.78,4.17 wg/mL) 3% UTT €0 3% — ik 4% 14 ik
5 , LA (€, ng/mL) J i AR AR (UG T R (A)
RN AR AT AE A, I LAERE L (S/ N) A 10 B
13045 o B AR R LOQo 45 R W46 3, B 4 Fh i sy
TEA B LM BN 5 I TR M C R R AT

K 2 BE R« BUR A 0 BRI TR, Fe BT g - i
TS ARy BE SRR 6 WK, IC T A Lo Ve T AR T A
X bR 22 ( RSD) 45 R 4% J5 R BT 2R R i )L 25 1R Ji
JLASE W R AR RSD 43 512K 0. 71% ,0. 64% ,0.87% ,
0.92% (n=6), RIPIEHEHE RLT.

AP R — it (iS5 R SP20181021) 4%
FREC 6 1y, M5 il A Al i VS W, E AR, 0 R A
A3 0 T AR IE TS RSD 45 Ak RUR L B ER L RL
2R R LR B3 &Rl 674.39,119.75,602. 06,
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1. ROLEEE 2. RILZKBER 3. 48R SRR
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I —
B3 AHANEEERALFRAEMNER(n=6) A4 AR 4AES @RI LR (n=6)
Aoy = )25 r RER(ng/nl) wy CHE REEE BAR WRE mkd T RS
BRE Y=212199¢X-27.52  0.9996 0.0196 (@ () (g (g (@) (@) (%)
FAE Y= 173109¢K+54.91  0.9997 0.0225 RRE 02503 17129 175,00 34345 9838
BOLEB  Y=1.789 17¢°X ~103.9  0.999 4 0.0223 0.2502 17122 175.0 340.52  96.74
FOUKEE  Y=2.086 13X -99.10  0.9995 0.0278 0.2305 17142 175.0 33047 102300
0.2504 17136 175.0  344.56  98.97
280.35 pg/g, RSD 70 K 1.52% ,1.40% ,1.17% , 0.2506 17149 175.0  340.87  96.79
1.29% (n=6), KW IFEEZ R, 0.2502 17122 175.0  339.75  96.30
H‘@iﬁgﬁ\ R HE (HEE O SPIS1201) BE S it FI#E 0.2504  30.26 30.0 6118 103.07
ﬁtnn{fé{ﬁ Jﬁ': 0,2,4,8,12h Hjﬁ}_l‘#ﬁ:}‘*ﬁ IE?ZKL%EZ 0.2504  30.26 30.0 60. 04 99,27
0.2506  30.28  30.0 6134 103.53
PR RUIETT RSD 45 F 45 Wi/ W T AR RSD 4331 a8 a0 eoss 0o M 1%
N 2.01% ,1.85% ,1.69% ,2.31% (n=5) , 3B ALET . ' ' ' '
e b L (n=3) Ptk 0.2507 30.29  30.0  60.18  99.63
BBCTE 12 h NARAEPE RA o 0.2507  30.29  30.0  59.98  98.97
S A A~ L S = 2>
IAE O BOE R BRSSO pusm 00502 153,06 150.0 29945 97.59
SP181201)6 i, By 24 0. 25 ¢, KE B R , 4399 I A 4 0.2504 15318  150.0  300.45  98.18
TR AT 0. 25 g 2T & BN BEGT A 43 S0l i A At 0.2505 15324 10.0 30225 9.3
B, PERE T IR INARE NSRS 45 R L3k 4. 0.2506 153.30 150.0 304.87 101.05 '
0.4 KHEEENE 0.2507 153.37 150.0 305.87 101.67
s . 0.2502 153.06 150.0  302.45  99.59
BL6 HARhn, 25 2 47, RARIFIE , 47k oy 3l il 4 FOLAE 0.2503  68.65  70.0  139.98 101,90
i LAREE 0. . . . .
VAT, AT O — I AR a2, P LR [l
i i i' . ,\Z . 0.2505 68.70  70.0 136.68 97.11
RIS 4 BSOS R IR 5 0208 6878 0.0 13674 909
A A . .
3 iR 0.2506  68.73  70.0 137.65  98.46
3.1 i MAEEE ST 0.2508  68.78  70.0 136.45  96.67
PEEU )« g T AS ) $2 B 7] (UK 30% HH 0.2507  68.76  70.0 138.87 100.16
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RS 6BRM 4 FPEER R 0 S M LR (ng/g, n=2)

A e b5 SRR BR T 2R PR JROLFE RILAEE
SP20181021 684. 33 120. 84 611.75 274.26
SP20181022 1 500. 85 156.72 669. 24 315.56
SP20181023  1443.72 140. 09 204. 16 77.41
SP20181024 459.75 127. 34 389.76 186.72
SP20181025 1323.19 154. 86 469. 59 165. 34
SP20181026 563. 06 195.13 531.63 240.42
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0. 1% HERIK IR ) , LA 4 Ffa o3 i) e 187 FROR /N Ry R
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