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WE: B WEHaBn (ERE . AHE., RKMWEE) 5 Fdebs i Mo &A i, FiE  RP-HPLC 3L
EHEA TR 50% FEHRIBOR D& B S A &, 9T R A Agilent ZORBAX SB-C g 8,34 (4.6 mm x 150 mm, 5 pm);
PLZJE-0. 05% B R siAH, BEIEWEN; A1k 240 nm; ARFH G 1. 0 mL/min; AR 30 °C o SEAMtGE RN 2
SRS AR, RO OSRIR. BT, T REFR. HREMRE 5 H7E 18.88 ~ 604.00, 18.50 ~592.00,
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Determination of five marker components and total flavonoids in Paishi Granules

HUANG Meng-meng'*>,  CHEN Yan''’>*,  LIU Cong-yan'?, QU Ding"?’

(1. Integrated Traditional Chinese and Western Medicine Hospital Affiliated to Nanjing University of Chinese Medicine, Nanjing 210028, China; 2. Re-
search Center for Multi-component of Traditional Chinese Medicine and Microecology, Jiangsu Provincial Academy of Chinese Medicine, Nanjing 210028,
China)

ABSTRACT: AIM To determine the contents of five marker components and total flavonoids in Paishi Granules
(‘a medication to remove stones in the body, containing Glechomae Herba, Akebiae Caulis, Cynanchi Paniculati Ra-
dix et Rhizoma, etc. ). METHODS The content determination of various components in 50% methanol extract
of Paishi Granules was accomplished by RP-HPLC. The analysis was performed on a 30 °C thermostatic Aglient SB-
Cs column (250 mm x4.6 mm, 5 wm), with the mobile phase comprising of acetonitrile-0. 05% phosphoric acid
flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelength was set at 240 nm. The content
of total flavonoids was detected by ultraviolet spectrophotometry. RESULTS  Chlorogenic acid, loganin, rutin,
rosmarinic acid and ammoninm glycyrrhizinate showed good linear relationships within the ranges of 18. 88 —
604. 00, 18.50 -592. 00, 20.25 -648.00, 18.75 —600. 00 and 18. 81 —602. 00 pwg/mL, whose average recover-
ies were 97.9% , 100.7% , 103.3% , 96.4% and 102.4% with the RSDs of 1.4% , 0.4% , 2. 7% , 1.2% and
2.3% , respectively. The contents of total flavonoids in twenty batches of samples all met pharmacopeia require-
ments, while those of marker components were found to be different, among which loganin displayed the most sig-
nificant change, followed by rutin and ammoninm glycyrrhizinate. CONCLUSION  This simple, accurate and re-
liable method can be used for the quality control of Paishi Granules.
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Hea ok T (P E 25 80) 2015 Ji, i
BREL . BRI oK@, R, A% BAL W\
£, B TR, HE 10 BRI, B
AIERFDK, EHEEAER, IR TIR7 FER
PSR, IE DR . HERAS B A I
R, WIR RSSO GRRY, s, AR,
CrEIZG8) SR FTERAM 3 500 BE v X6 HE v S B ) 5
ARATIE, HHEAERCEZ] R, bl
SRR S, SURSE S A L 2 i di% 25 Y
it J FLXE LA SE I AN 8] 7= i 2 1 22 S A6 T
#ro BA 5% T HEA BUR R B3R B s B
e SR R AFER" ., B
PR A HAG R IF A AE D, SRR HE A 2y
() FEZELGRON Sy, SOARSCIG DASRIR R . SR .
T REFEMR . HERRE IEAR sy, #ar HPLC
RFERE AR, DRI OB e B
& Aa, JEXT 4 A5 20 AR T HL A AR
o, VAN HEG B0k B AR R TR IS
1 R 5HH
L1 ME Agilent1260 = 8808 AH G35 (L & DY
JUH . AShHERERS . AHEIRAR . DAD ARINEY) s T
KV (MR 8-FE F) 288 LB AR AR ); UV-
1800PC AUEEARA] UL A3 OB EE I (g RUBEDG 2= R
IXATFRAF]) 5 KH-S00E BUHE i vk as (R ILAR
BB ARG PR AT ) 3 XP6 BUKEH R (M5 4-
R ZAEFABRAF]) 5 TGL-16C RIB.OHL( L%
EREEAEREIE) ), MR WA (200, 1000 pL,
&1 Eppendorf A H]) .

1.2 X% LW RhEisal (F8E Merck 2AF]);
IR Mo al (p A2l a IRATR) ) 5
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afiigk (BUMEERS S A BR A A o ZRIRER (Hit5
110753-200413, &5 @ =98% ); D& (5
111640201005, & A /& =99% ). T (=
10080201408, 4745 & 94% ) . k& FH W (=
111871-201404, &HE=98% ), HEMRE (5
110731201418, &A & =93% ) XS A
i 2 R F o B o T B HEA ORI [ 25 )5,
4 AT K20 HE (F 1), H & AR 4e %
20 g, JoBERIBASEES g

2 FAEEHER

2.1 HPLC kR B 2 IIFRSEH =

2.1.1 faj%sff Agilent ZORBAX SB-C,, {8 jif 4
(4.6 mm x 150 mm, 5 wm); Agilent C,ODS {13
86

x1 #ERER

Tab.1 Information of samples

i % M/ (g487")
S1 A 20
S2 A 20
S3 A 5
4 B 20
S5 B 20
S6 B 20
S7 B 5
S8 C 20
S9 C 20

S10 C 5
S11 D 20
S12 D 20
S13 D 20
S14 D 20
S15 D 20
S16 D 20
S17 D 20
S18 D 20
S19 D 20
520 D 5

H (4.6 mm x 12.5 mm, 5 pum); Woh#H 2
(A) - 0.05% W2 (B), BEEEWEME (0 ~5 min,
5% ~8% A; 5 ~ 18 min, 8% ~ 12% A; 18 ~
24 min, 12% ~19% A; 24 ~35 min, 19% ~24%
A; 35 ~ 50 min, 24% ~ 45% A; 50 ~ 55 min,
45% ~90% A; 55 ~ 65 min, 5% A); i K
240 nm; AFHFE 1.0 mL/min; #£iE 30 °C; 3k
it 20 wL, HPLC ik LI 1,

2.1.2 XPMRE WA KRR IR . Bk
LT RIEEIR . H RN R E &, 50%
RS, 4TS mL AZ @RI, B 5 &=
wE Bk 0.604, 0.592, 0.648. 0.600,
0. 602 mg/mLIIE G X B At i W

2.1.3  HEpCA R A R R PR IBCE A R I HE
APRLNEY) 2 g, TCREMEHEOBURIN A 0.5 g,
HTHEGIEH, KA 25 mL50% HEE, PR
ERE, #FE (250 W, 45 kHz) 30 min, JREE
I, 50% HIEERM R Bri, #5257, 0.22 pm GLflL
DRI g, WsLug, RIS

2. 1.4 HEMXLRFELR HXMBEWRMRE2, 4,
8. 16, 32 4%, #HL 20 pL, 7 “2.1.17 Hifai%
AT R, DLEmBORI AR (Y), Bis ke
(pg/mL) SARARAR (X) FEATZAERIE, 15015
IR RERIETR Y =8. 065 9X —38.343 8 (R® =
0.999 7). D4R Y =4.399 7X -12.076 6 (R’ =
0.9999), BT Y =7.536 1X -27.609 0 (R* =
0.999 5) . LT Y =4.468 6X —15.639 3(R* =
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Fig.1 HPLC chromatograms

0.9999), HHEME Y =4.337 3X - 55.662 2
(R*=0.999 8), 4 %|7F 18.88 ~604.00, 18.50 ~
592.00, 20.25 ~ 648.00, 18.75 ~ 600.00, 18.81 ~

602. 00 pg/mL {EFINLNER R RAT.
2,15 REEIAER R IR IR, fE
201007 WA SRE N UERE S R, AG AR R R
DERAR . T IR . H ORI A4 i A RSD
Sr 9 0.3% . 0.4% . 0.9% . 1.2% . 0.4% ; [
—FEAELSIERE 3 d, RER 2 BF, MRSk, 2
BRAr. T KA. H R B i AU RSD )
K 0.5% . 0.7% , 1.8% , 1.5% . 0.6% , F£H]
AR 2 e R4
2.1.6 fEtkiks Bt (S11) W, T
0.2, 4,8, 12, 24 h gtk MAFERERR, DER
IEA R H R e if B RSD 435
H0.5% . 0.2% . 1.8% . 1.6% . 0.4% , #H]fit
A HE 24 h WREE R AT
2.7 EEMEWKE BE & (S, %
2137 WURJ5 A kel iw L fE (2117 0

PRI NIE, ASRERR . DETT. T, ik
. H A &4 B RSD 43914 1.2% . 1.7% |
2.2% . 0.9% . 2.3% , £IZHEEEWRL

2.1.8 AR HEERIE A RO AR
Hem Bk (S11) 9 o, By 1 g, HAERMS RS
AEE 80% . 100% , 120% K % hin A H W A4 XT iR
AW, &30y, e 201,37 TRy el A it
%%ﬁ 2.1 17 TG AE TR, 0k

TR, AR IR 2,
2 MEERERBER (n=9)

Tab.2 Results of recovery tests (n=9)
R AT WAL Wi E/E??/igiﬁ
& me me me % (RsD/%)
kJEER 1.0042 0.4318 0.3600 0.7796 96.6 97.9
0.9988 0.4295 0.3600 0.7862 99.1 (1.4)
0.9994 0.4297 0.3600 0.7794 97.1
0.9988 0.4295 0.4500 0.8694 97.8
1.000 8 0.4303 0.4500 0.8792 99.7
0.9994 0.4297 0.4500 0.8705 97.9
0.9998 0.4299 0.5400 0.9454 95.5
0.9996 0.4298 0.5400 0.9656 99.2
0.9995 0.4298 0.5400 0.9576 97.7
LERYF  1.0042 0.6326 0.5120 1.1482 100.7 100. 7
0.9988 0.6292 0.5120 1.1458 100.9 (0.4)
0.9994 0.6296 0.5120 1.1435 100.4
0.9988 0.6292 0.6400 1.270 6 100.2
1.0008 0.6305 0.6400 1.2777 101.1
0.9994 0.6296 0.6400 1.2728 100.5
0.9998 0.6299 0.768 0 1.4022 100.6
0.9996 0.6297 0.768 0 1.4095 101.5
0.9995 0.6297 0.768 0 1.3992 100.2
=NB 1.0042 0.5222 0.4160 0.9306 98.2 103.3
0.9988 0.5194 0.416 0 0.9382 100.7 (2.7)
0.9994 0.5197 0.416 0 0.9598 105.8
0.9988 0.5194 0.5200 1.0557 103.1
1.000 8 0.5204 0.5200 1.0728 106.2
0.9994 0.5197 0.5200 1.0525 102.5
0.9998 0.5199 0.6240 1.1849 106.6
0.9996 0.5198 0.6240 1.1546 101.7
0.9995 0.5197 0.6240 1.1724 104.6
HEFERL 1.0042 2.1691 1.7600 3.8496 95.5 96. 4
0.9988 2.1574 1.7600 3.8704 97.3 (1.2)
0.9994 2.1587 1.7600 3.8956 98.7
0.9988 2.1574 2.2000 4.2542 95.3
1.0008 2.1617 2.2000 4.2748 96.0
0.9994 2.1587 2.2000 4.3025 97.4
0.9998 2.1596 2.6400 4.6792 95.4
0.9996 2.1591 2.6400 4.7094 96.6
0.9995 2.1589 2.6400 4.6852 95.7
HEmZE 1.0042 0.6126 0.4880 1.1182 103.6 102. 4
0.9988 0.6093 0.4880 1.0967 99.9 (2.3)
0.9994 0.6096 0.4880 1.1286 106.3
0.9988 0.6093 0.6100 1.2449 104.2
1.000 8 0.6105 0.6100 1.2268 101.0
0.9994 0.6096 0.6100 1.2475 104.6
0.9998 0.6099 0.7320 1.3568 102.0
0.9996 0.6098 0.7320 1.3492 101.0
0.9995 0.6097 0.7320 1.3365 99.3
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2.L9 HeahEAENE % 2137 Wk
il B PR 2 By, B20 WL #ERE, 2 “2.1.17
TEWE A TIE, SRR S AR, 4980
%3,

x3 SHAENELR (mg/fE, n=2)

Tab.3 Results of content determination (mg/bag, n =2)

R HER DT T RSEER HERE SE

S1 11.00  85.40 39.20 50.60 41. 60 392.83
S2 10.80 124.60 36.20 45.60 41.00 381.28
S3 10.15 53.20 46.15 37.15 58.70 494. 31
S4 14.40 25.60 21.40 24.40 25.40 356. 89
S5 8.40 31.80 21.40 28.00 27.20 326.20
S6 14.80 17.20 24.40 27.20 24.40 363. 39
S7 18.65 15.75 11.50  26.65 14.25 389.78
S8 11.80 22.40 36.00 36.40 61. 60 412.98
S9 12.40 27.80 19.00 29.40 31.80 336.26
S10 9.00 15.40 31.80 49.65 52.55 469. 07
S11 8.60 12.60 10.40 43.20 12.20 328.79
S12 9.40 12.20 10.20 47.20 13. 80 368. 93
S13 8.20 11.20 9.40  35.60 13. 40 308. 17
S14 8.20 12.20 9.40  39.20 11.40 294. 17
S15 8.60 12.00 9.80  39.00 11. 60 323.76
S16 8.00 11.40 9.60  36.20 11. 00 342.03
S17 8.60 11.40 10.00 46.40 11. 60 353.72
S18 9.60 13.00 10.60  45.80 12. 60 314.74
S19 9.80 12.40 7.40  47.60 14. 00 346. 24
S20  13.50 26.35 17.00 45.40 22.70 371. 05

2.2 Bk bEFEMELEFRAEAE WA
(rPEZg) 2015 Y I0R 75 B0 A HE R A
o, 4iRNE 3,
2.3 RRE) BRI
2.3.1 A= ChEZM) 2015 JRALE,
HeAr R 48 3 BT /DT0. 12 g (RAJCAK
Tit), BRI 120 mg/4%, M5 O BY 55 $4 AR v
PEAT TR AE o FEAMO G E 45 R R W], 20
R b S B R S A R A 294 17 ~ 494,31 mg/4%
WHIN, BG4 IEOR, JFmithiE 2 ~4 5,
T34, Rl T GETCHEAIRE SR A B T
WAL, R[E R A —E 22 5, (EAVARE
N, ANRESEI2E AT o

AN RERIR . BERE . AT RKEFR.
H LR 4 & A 4 IAE 8.00 ~ 18.65, 11.20 ~
124.60, 7.40 ~ 46.15, 24.40 ~ 50.60, 11.00 ~
61. 60 mg/AEH PN, H a5 5k kMRS A
2B, Em SRREAEZE L, DK
EIEFFIR O A b o T AL K, Mgt T
HABT % DS ARESER, a5 RIME
FHZEZ 10 f%5, AT R Em THM %K, S2 Fi
88

ik 124,60 me/4%; BT & A & i - R AR E AR
2645, D RZEEMTHAM %K A, CT K
HHEREEAEST B, DI AR Z IR
FE TR A T8 bR B A T v TR, A
FREEAR—F, 25 LRTiR, AT REEalisn & A &
FEXTESR, T D T ZA R AR, W) ALK
FEA AR 3, 258N,
2.3.2 FEHMT K2 BdEi A SPSS 19.0 &
Pt T R GRS, IERAAMEE, PIRKCE )7
FEES R ks, S S A oA R, SR
2A, AIML20 AR AT RO 2 2, Hh B, DR
HA CTZERERFEMRERNTIE, A, CT KL
PERIBER R A 25, FLABETER . K450 &4
ORI TR, A5 ILIE 2B, WL 20 it
FERA AL, DI EITARRERNTZ, BT X
AR CT RSO FEMEBRNTI, AT R
RIREGL ST AT S2 O, AT ZKIoHEiA S3 F¢ i
5 CJ 75 S8 M SI10 #E R AIVIE, I A, &
PEETIR . S IRPRIUT A AR AR R TR
Mo, Refe A s X AR TR] 587 dh, DA SE B 22
SEALPEA o
3 Wigfngie

Hea R 2T %70, A5 vh & A SR
T 10 BREGHM, W E S, AR ™0
() o B ARME LR R — B, AL R B & B R FR
PAPEl R, i HCg e H e T 22 AL, B
R SR TR R T L ERT, A xSy
PRUEACFREAN T | AnifEIR RS | = JLB T
TN BRI ESE R, B R BRI T
R UEARI H B TAE, B3 x 2 Z ek A: - i)
— A T AR, R e ST o 24
L7y A I 1 K 7 s o | A /N Al O 1 e
R

ARG LR T BE-BEIR . ONE-BEIR . L NE-WE
2. W BE-2 - R 5 Ve i R g8, R UL SN
0. 05% W& Ay i S ARSEA THR BEVEIBERT , B ARKLST 43
BIRORIGS, /BT R EOK, afrifalGidE . 42
RS T RN HRUES [] B 28 45 R W], 25 mL 50% HH i
AEFEHEE 30 min B, HR S RACR R E .
K H HPLC % 4 AT 58 20 HEAE S 5 FhdE A5 i
Sy AU S A E AT, JF i R A
H—BEARRE T, & IASHE S SR 5 Y
FEEIAE, (B 5 Fabs B FETE—E 25 57 .

gr LTk, ARG T HEA R T 2 A8
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