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(5 r M IR ASI BE , #72J 558000 )

WE B RN — 5%k (QAMS) IR 3 447 B RIR B 5 A 2 4 Lo ) Al o S0 R B3 4R
Fals S REAAF . T KA B ACRAR &k, HR InertSustain Cyg €342 (150 mm X 4.6 mm, 5 pm ); &
AR A T B ~0.1% BB K G, AR LS ML AR 30 C 5 AAARAE 1.0 mL - min; AR K K % 327 nm, 2
SR A A, L5 AR B TS R0 F AT BT, 5 5 QAMS M A A B0 &, 5 4
Hiik (ESM ) 2 25 RATIGAR A B3E QAMS 8942 30 Mo T 41k, SE5R: A1 40 B Ao B8 40 R B 60 4R XA T
F 08 1,108 A 0.995, 42 7 FIALE AR ] 6, 42 B JLH 235 (RSD<S% ). QAMS MIE 3 7% % Hh ALK
2 P B H) A P SRR TR R BR A [ 4k R BR 09 22 TL B 4 A 4 0.593~3.537.0.119~2.497 F= 0.149~2.254
mg g, 5 ESMATMERZMH AR FZF. BHik: I QAMS TEA FIMARFARRE S LH 5+
Wt Ao L B A AR

KA B A B RN BB R MR TSR E; — 3 Rk
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Simultaneous determination of three caffeoylquinic acids in different
species of Pyrrosiae Folium and their preparations by QAMS’

CHEN Gui, XIA Ji-zi, XU Zuo—gang

( Qiannan Inspection and Testing Institute, Duyun 558000, China )

Abstract Objective: To establish a quantitative analysis of multi—components by single-marker ( QAMS )
method for the simultaneous determination of chlorogenic acid, neochlorogenic acid and cryptochlorogenic
acid in three species of Pyrrosiae Folium and their preparations. Methods: HPLC was performed on a
thermostatic Shimadzu InertSustain C,5 column ( 150 mm x 4.6 mm, 5 pum ) at 30 °C, with the mobile phase
comprising of methanol-0.1% phosphoric acid at a flow rate of 1.0 mL * min™" in a gradient elution manner.
The detection wavelength was set at 327 nm. Using chlorogenic acid as the internal reference substance,
the relative correction factors ( RCFs ) of neochlorogenic acid and cryptochlorogenic acid were determined.
These three index contents were determined by external standard method ( ESM ) and QAMS. The results
between two methods were compared to verify the accuracy and feasibility of QAMS. Results: The RCFs
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of neochlorogenic acid and cryptochlorogenic acid were 1.108 and 0.995, respectively, and showed good

reproducibility under different instruments and chromatographic columns ( RSD<5% ). The content ranges of

chlorogenic acid, neochlorogenic acid and cryptochlorogenic acid in three species of Pyrrosiae Folium and two
preparations by QAMS were 0.593-3.537 mg+ g 0.119-2.497 mg * ¢ and 0.149-2.254 mg * ¢ ', respectively. There
were no significant difference between QAMS and ESM. Conclusion: The QAMS can be used for the quality control of

Pyrrosiae Folium from three species, Fufang Shiwei capsules and Fufang Shiwei tablets.

Keywords: Pyrrosiae Folium; Fufang Shiwei capsules; Fufang Shiwei tablets; chlorogenic acid; neochlorogenic

acid; cryptochlorogenic acid; quantitative analysis of multi—components by single—marker ( QAMS )

£1 3 ( Pyrrosiae Folium ) “ky 7K J¢ & B 48 9 A 3
Pyrrosia lingua ( Thunb. ) Farwell . 45 #§ 41 55 Pyrrosia
petiolosa ( Christ ) Ching 5%, Ji5 LI A1 35 Pyrrosia sheareri
(Bak. ) Ching [y-T# -, HAT ] PRI I L 1k 10 A0
Jiti 111 B A, PRk bk Ak ME R A
AP EA IR AR sk 5 RS 2 M LR
KBSy e AR IR S ) SRR, HRTA O
7B S E R ISR s br i, &2
T TRERME T AT B AT E S SR
B 4 DRZG SR 2H AL, HAT RIS A BRI R DAL,
AT It A R 2 I R AR Dy 3 2 o 52 05 i 52 €
1= &3 1| SO f=E T R ) g0 = S A A B o
R R S b 24 R (A i A, (EXF R SR P A6
BAS = B R 2 T, I Z29F ( quantitative
analysis of multi—components by single-marker, QAMS )
4 Y A RO A e 13X — MR, 1207 1 R T
T K RSP SRR 3G
J RS B v, AT e Ll 24 G E IS B BSR4
) R LRIER , AR A Sy ks, i B & 5t A
o AWFTELALREIR AN S, BT QAMS, [6] Il
3 PO RDR A 207 A TR E T A bk
JER SR R R AR R 1Y) 5 5, S SE A 0 A
PR R WS E N il e
1 XEFEEIRG
11

1 LC-2010A 7 iy 2 AR @30 AL (R A
Al ) s THEE 1260 B SORAH S (LR AT );
AG135 B J1 3 22— TR AL204 BT 73 2 —
LR (R ) - FEM 222 | 5 SK250LHC B
FALC EIERHRAT] ),

12 iK%
2k J5L R X B (HE 5 110753-201415, &% i

96.2% ), W4 T B 5 25 ik BF9E B 5 B S e XoF
WS (HHE5 171004, 5 5 98.48% ) il 5 2 Ji R XTI
i (M5 171103, &5 98.94% ), g Tt 5t 42 B AL
HEVHEARFRR A,

1% (415 20180107, 20180114, 160901, 53 3 2
5O AL A2, A3) A R A (JiE 45 180102, 160401 .
161101, 43 % 4% 5 >4 B1.B2.B3). J& 1l 47 45 (4t &
501003425W ., 501003703T ., 20181014, 4354 5 K C1 .
C2.C3) FIE (415 170501 ), 1172 (#E5 160702 ),
Ji 7 (4L Be04221 ) 40 T-H8 5] 7 25 64 1 3 SO &
T2 B, 20 e IS I A I e SR B AT 25 i 4
RIE b

275 407 e (415 180805, 20161105, 20161004, 43
454 D1.D2.D3), Ber K mdiil 25 A FRA ] L 5t
A B 25 AT FRA T BRI VTR ) AT FRA R AR
775 74T F (S 730170, 730389 . 830125, 43 il 4
50 ELE2.E3), S 2R BIA BRI AE

FH Ry i, B IR AR 2, K R Atk Hor
A ot
2 AEEER
2.1

& H InertSustain C,g {834 ( 150 mm x 4.6 mm,
5 um), i s AH A EE (A ) -0.1% BE R K IE (B ),
H6 5 VB ( 0~25 min, 5%A — 9%A ; 25~92.5 min,
9%A — 10.5%A ), #1730 °C, /ARF i 1.0 mL* min™',
K Kl 327 nm, PERER N 10 pl,

2.2 BRI A TR A

53 OB 3 SRR | 2% I R R B L T 114) ) R it 3
 AEEFRE B S50 mLAF R, A 50% ]
WAF 1 mL £555 204.4,203.9 1 210.9 pg AR, BIF5.
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B ARZ) 0.5 g; B A 45 R BR R, AR A) J5 HL
250.5 g) AEEFRE KA 50% HEEEW 25 mL,
i (300 W, 33 kHz ) 90 min ( &7 4 FREME T
A1 AR M 10 min ), 04, I 50% HIEEEKD
SRR, LB BRI, IS8, RIS .
2.4 [T HEVAR A A%

WA 7 A T BB RN A 13 i i bR e Ak Ty
FIE 2 0 i A R 15 B PEXT JRARE i, O 2.3V

T 5 ) il 4 AR A B A YA o

2.5 JrikeEEsg

251 AGE MR BCU2.27 WUT A9 IR A
W, 237 TR A AR 2,47 T [ B
Xof RV, HR“2.17 T (R (S A R tE i . AR AR
T, SRIER Gk JE R R B SRR 1 B B MBS K
F 10 000, 3 4~ 55 55 AH AR o3 Z 18] 43 B8 X K F
1.5, FATEXT RETC 4, HPLC i & UL 1,

A/mAU A/mAU
501 A 801 B
40 64
30 48+
207 3 32,
0 10 20 30 40 50 60 70 t/min %0 10 20 30 40 50 60 70 t/min
A/mAU A/mAU
351 ¢ 201 D
28
16 3
214 121
141 N
7 3 4] 1 3
0 10 20 30 40 50 60 70 ¢/min 0 10 20 30 40 50 60 70 t/min
A/mAU A/mAU
35+ E 30 F
281 24
211 1 181
14 ]
3 12 2
0 10 20 30 40 50 60 70 t/min O 10 20 30 40 50 60 70 t/min
A/mAU A/nAU
351 G 30+ 1
281 24
214 184
141 12 |
77 i
J»h_z\ A AN 6
% 10 20 30 40 50 60 70 t/min 95 10 20 30 40 50 60 70 ¢/min

1. Wik 5L ( neochlorogenic acid ) 2. ZRJFR ( chlorogenic acid ) 3. BR&E 5 ( cryptochlorogenic acid )
A TRA XTI, (mixed reference substances ) B. £17]5 ( Pyrrosiae Folium ) C. #7147 ( Pyrrosia petiolosa ) D. JFillifi75 ( Pyrrosia sheareri ) E. &7
FiF5 4 ( Fufang Shiwei capsules ) F. & 74155 A ( Fufang Shiwei tablets ) G. & 7541 5 B2 FIEREf ( negative sample of Fufang Shiwei capsules )

H. 277 A i AL S (negative sample of Fufang Shiwei tablets )
E1 HPLC &itE
Fig.1 HPLC chromatograms

252 ANERRFZE SrlkEm e “2.27 W X
HE A% 45 W 1 mL, & 5,10, 25 100, 200 mL 5 £ &
R, A 50% HY EE A RE 2 20 B 4R 5], BIAS R
VB o R AR . B 2,27 TR R B A AW M
W 5 AN BN U VAW REIN 2 o LA ) HE i o v
JE (X)) B bR, W T AL (Y ) AR BRFEA T2 [l
VA, A5 BT 4R R R | o D e R B D 1 1) [l Uy e o3
bilbs]

AL i

Y=27 981X-118
Y=31318X-3 874 r=1.000
Y=31012X+2 545 r=1.000

2% PR S5 B2 9 A 1.022~204.4 . 1.020~203.9 Fil
1.055~210.9 pg * mL™",
253 FEEEIRE 252" M FERESmL I
X R SRS, H 2,17 TUT A A SRR 6 1K,
TSR Rt W T AR, TS A SRR |t TR R s

r=1.000
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JRERIE T FLAY RSD 43514 0.046% . 0.25% 1 0.26%
4h LR A 2 B R

254 FoEtERE BUS A (5 501003425W ),
5897 4176 e e (41t5 20161004 ) 52 97 416 Fr (b5
830125 ) FEfH 4% “2.3” T R ik ol s e e s
FHEEW, 00 F 0.4.8.12, 18,24 h 5 4% “2.17 Tl N 4%
PEHEREIE o 255805 LA T3 v B e o i IR
23 JEL R & 1 9 RSD 43 91 M 0.36% . 0.32% 1 0.85%,
25O IERE 43 M 0.086% . 0.14% F10.53%, 5
DA AR 0.19% . 0.36% F1 0.86%., It
IR IAAER 55 24 h NARRETE RAT

255 HEEMWKE  BUS LA (S 501003425W ),
52054 A (45 20161004 ) B 5 4 (415
830125 ) A, 4% “2.37 TR ik 45 6 1y d 42 ik
0 VR, e <217 TR SRR . S5 RA AT 6
Dy RE O SR R S DR R RN B o SRR 1) 75 40301 Ky
0.128 2.1.217 1 0.171 2 mg- g, RSD 43 %1 4 2.4% .
2.0% T 2.8%; 52 J7 41 e Ae v bk 34> 1o 11
1 & 2 9o 2517 .3.181 F12.263 mg + g, RSD 43
W1k 0.25% . 0.30% F1 0.56%; & )7 17 A ik 3
AN 1853 B S 35 5 £ 4300 O 1.105,1.350 F10.942 3
mg g, RSD 43 5l 4 0.21%.0.18% F10.57%., 3™
ZITRE S R

2.5.6  AEIENSCRIKES S BIBOR SR R R L 4% SRR
TS 3¢ D 1 XoF Lt 3 T, 0 50% HH B BB 1 mL
%1% 5.320.50.99 1 6.750 ug B IR A VW, VE J S
LA =5 I [l P i 28 R T ke il 5 5 7 A 5 T
TIRE TR A 28 W (B 1 mL &5 BT 4% JRL R 63.38 pg .
SRR 81.58 pg FRERIEFR 61.17 pg ) MEZ A FH R
TIRE 11 A 45 W (4 1 mL & 974 R 26.17 ug.
SRIRR 32.22 pg  FRERJFETR 22.78 ng ). 43l LS i
SN LA (S 501003425W ) 58 5 A7 45 e e
(fit5 20161004 ). 5 7 A F (4it5 830125 ) FE 4%
6 1, A F R 0.5 ¢, BIr A BIRERE Iy 17
Y 0.25 g, K BFRAE , 73 RGBT 3R A [m]
WA A% 45 10 mL A1 50% H % 15 mL, #2 “2.37 i
T3 A& TR [ A P A i, 42 “2.17 T £ Rk
e, 71 3 SRR RR A IRE ISR . 25503 1,

2.6 FHXHAL IE TR B E

2.6.1 AHXTAZ IE A F 3R AR I 20k

HESL B HAR G ) T AR IE Y A g A
H:

= (1)

K IS s b 7B 09 1 TE R,
AN ST AR, C, R N 5 ) 10 5 & VR
Ay R R DU B ot e T AR, € SR R 0 A Y T A
W,
262 FOENFROEREZLE 227 BK A
2527 WURE 42 5,10,25, 100,200 mL ARSI A
VW, GRS 1.2.3.4. 5 fl6 5. 1E T LC-
2010A ¥ A {4 3% 1 (S-HPLC ) I % %% InertSustain
Cys. Agilent Zorbax SB—C,g Il Waters Symmetry® C,43
FpOGERE (B A 150 mm x 4.6 mm, 5 pm ), %
& 1260 W AH A, 3% 4L ( A-HPLC ) = % %% InertSustain
Cy 035 AL (A% 2 150 mm x 4.6 mm, 5 um ), A §&
AT ) THEH 25 )5 1R G 5 I IR 1) AR X A 1 A
TLAER IR 20 AR 2 AT, FEAS RS AN [ 8
AT A5 B A AR R R PR R 8 25 R, 45 ik
9045 3] B (BLHCT- X0, AT A o T e IR AR 6 TR
{14 AR XA TE PR 7430 2 1.108 F10.995, RSD ¥4/ T
5%
2.7 (AR E L

S A FHAE RO BA 0 35 4o J5E 1 R [ ¢ D R
HEATE AL, AR R B AT A XN =, Kb e
FEOUA i (PR ERBFIR], ¢ NS s OO BRI IR] o 5
50252 T AN [l A5 AE RS [R5 0], 25 8 4
Jir R R G ¢ D T R X O B (LT AN ) A0 B S R
CAHXH R 22/ INT 3% ), FEAS[A) G 1 AT Z (R AE — 2 25
S AR IR 3
2.8 QAMS 5 4PriZ: (external standard method , ESM )
7 25 2R HU A

Sy B FE LR A A AR A
T BT AT RERE 7 4 F e, 1% 12.37 T
NIRRT AT A 3 A R T, 2.1
TR 500 5E , BT ESM 55 4% 5 R % =, 1] ESM
1 QAMS 73 5l T 55 8 4 it R 0 B 4t J 2 1) 5 &,
G5 R FR A0 TH o= K58 43 0 XF 2 F Oy 0 45
oo I TR 0 B 2 D TR M) R AR AT AR, SR T
FeFto

AR R

S
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F1 EFEEMEINRER (n=6)
Tab.1 Results of recovery tests
A E=N 3] 327
A s REE e W TIC I et
(content in (‘average RSD/%
('sample ) (. component ) (added )/mg  (measured )/mg  (recovery ) /%
sample ) /mg recovery ) /%
URNEER BRI 0.056 7 0.053 2 0.106 4 934 93.1 1.6
( Pyrrosia sheareri ) ( neochlorogenic acid ) 0.056 9 0.053 2 0.106 9 94.0
0.056 8 0.0532 0.1070 94.4
0.056 9 0.0532 0.106 6 93.4
0.056 7 0.0532 0.1047 90.2
0.057 0 0.0532 0.106 6 93.2
LRI 0.539 8 0.509 9 1.0279 95.7 94.5 1.4
( chlorogenic acid ) 0.541 6 0.509 9 1.028 5 95.5
0.540 1 0.509 9 1.0197 94.1
0.5410 0.509 9 1.027 3 95.4
0.5392 0.509 9 1.009 7 92.3
0.5423 0.509 9 1.0215 94.0
B 0.0753 0.067 5 0.1398 95.6 91.7 2.8
( cryptochlorogenic 0.075 6 0.067 5 0.1372 91.3
acid ) 0.075 4 0.067 5 0.136 4 90.4
0.075 5 0.067 5 0.1375 91.8
0.0752 0.067 5 0.1345 87.8
0.0757 0.067 5 0.1385 93.0
I ek BRIEAR 0.640 3 0.6338 1292 1 102.8 101.9 0.56
( Fufang Shiwei ( neochlorogenic acid ) 0.644 4 0.633 8 1.286 1 101.2
capsules ) 0.646 4 0.633 8 1.293 1 102.0
0.6358 0.633 8 1.278 5 101.4
0.649 9 0.633 8 1.2947 101.7
0.650 4 0.633 8 1.2975 102.1
2RIFR 0.809 2 0.8158 1.657 6 104.0 102.8 0.72
( chlorogenic acid ) 0.8143 0.8158 1.6455 101.9
0.816 8 0.8158 1.656 0 102.9
0.803 5 0.8158 1.636 8 102.2
0.8213 0.8158 1.659 8 102.8
0.8219 0.8158 1.661 8 103.0
S 0.5740 0.6117 1.198 0 102.0 101.2 0.57
( cryptochlorogenic 0.5776 0.6117 1.1913 100.3
acid ) 0.579 4 0.6117 1.198 9 101.3
0.569 9 0.6117 1.186 1 100.7
0.5825 0.6117 1.202 4 101.3
0.583 0 0.6117 1.202 3 101.2
2Ira BRI 0.279 1 0.2617 0.5208 924 92.5 L1
( Fufang Shiwei ( neochlorogenic acid ) 0.276 4 0.2617 0.522 6 94.1
tablets ) 0.278 4 0.2617 0.5220 93.1
0.2799 0.2617 0.520 4 91.9
0.280 6 0.2617 05223 92.4
0.2832 0.2617 0.5220 91.2
SRR 0.340 8 0.3222 0.6522 96.6 96.4 0.83
( chlorogenic acid ) 0.3375 0.3222 0.651 1 97.3
0.3400 03222 0.651 0 96.5
0.3417 03222 0.6512 96.1
0.3427 03222 0.654 0 96.6
0.345 8 03222 0.6517 94.9
B R 0.239 1 0.227 8 0.466 9 100.0 100.2 1.4
( eryptochlorogenic 0.236 9 0.227 8 0.4709 102.7
acid ) 0.238 6 0.227 8 0.466 5 100.0
02398 0.227 8 0.468 2 100.3
0.2405 0.227 8 0.466 5 99.2
0.242 6 0.227 8 0.467 9 98.9
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Tab.2 Reproducibility of relative correction factors

. Agilent Zorbax SB-C InertSustain C
(éi%) InertSustain Cs ( S-HPLC ) (S—HPLC ) A Waters Symmetry® C,;( S—-HPLC ) ( A~HPLC )ls
0.
S S S S S S S S
1 1.119 1.009 1.099 1.004 1.100 1.006 1.089 1.017
2 1.115 0.997 1.112 0.980 1.115 0.986 1.116 0.985
3 1.101 0.993 1.099 0.978 1.103 0.985 1.099 0.975
4 1.111 0.989 1.094 0.986 1.099 1.002 1.130 0.969
5 1.090 0.985 1.100 0.991 1.100 0.995 1.163 1.005
6 1.108 1.018 1.095 0.987 1.093 0.980 1.143 1.052
P (mean ) 1.107 0.998 1.100 0.988 1.102 0.992 1.123 1.000
RSD/% 0.95 1.3 0.58 0.94 0.66 1.0 2.5 3.1
7 (notes ): f2 FXFRZIE T (relative correction factor ); s. ZEJER ( chlorgenic acid ); n. HiZRJAR ( neochlorogenic acid ); c. Ba&k U ( cryptochlorogenic acid )
*3 EHSEXREE 3 iFig
Tab.3 Relative retention of each compound 3.1 shAERREE
e ik ,, 3 AR AT 5 2% E A 7 090 o B 4
. s ols
( nstrument ) ( column ) E/:JZ: Iﬁ] , ;H\: HPLC éﬁzﬁl %?J‘_E &ﬁﬁ_ﬁ:ﬁ E/‘J%Eo yy
S-HPLC InertSustain C 0.419 1.154 a N .
e GOy 4 5 B 10 BTSRRI
gilent Zorbax —Cig K . - N NN .
e 2 S A A e 45 P iR L3 e e I My 2%
NI S Ay N
A-HPLC InertSustain Cg 0.397 1103 FHAY LA [, 5T 3 BB e 2% 18, 43 51 Oy 55 FE Uk
RSD/% 73 10.0 JiE (10 = 90 ), A £ Bk B (0~10 min, 11%A — 20%A ;
x4 FEFKBAFEREHFDINEERERSNELER (mg- g, n=3)
Tab. 4 Contents of three components by ESM and QAMS
B S FERJRTR ( neochlorogenic acid ) FR&JER ( cryptochlorogenic acid )
('sample ) ( chlorogenic acid ) ESM QAMS ESM OAMS
Al 2.992 0.792 0.786 0.559 0.558
A2 3.537 0.250 0.248 0.254 0.254
A3 0.638 0.208 0.206 0.221 0.221
B1 1.874 0.375 0.372 0.365 0.364
B2 2.162 0.562 0.558 0.600 0.600
B3 0.593 0.127 0.126 0.149 0.149
C1 1.211 0.127 0.126 0.169 0.169
Cc2 1.504 0.120 0.119 0.166 0.166
C3 2.257 0.248 0.246 0.358 0.357
DI 2.175 1.482 1.470 1.499 1.497
D2 0.691 0.415 0411 0.493 0.492
D3 3.182 2.518 2.497 2.257 2.254
El 1.584 1.115 1.106 1.006 1.005
E2 1.375 1.084 1.075 1.006 1.005
E3 1.348 1.104 1.095 0.946 0.945

1 (notes ): r. AHXHEER{E ( relative retention value ); s . n . c. [732 2 ( the same as Tab. 2)
10~25 min, 20%A — 22%A ) FIESEEVEDL (0~25 min, ST SHEARIGE 2 [ 43k 5] T R/ e,
5%A — 9%A ; 25~92.5 min, 9%A — 10.5%A ), 450K 3.2 HREUSR S
FHHET 2 B RS, 2 5 A BB Iy A iy 3 SEUS 58T [m) B R ] (Ll A 5 : 60,90
AGRFEIR AT SRR SRS ARG AR 3 P T AR A 120 ming &7 A BS54 R 10,20 A
BESEA MBS, MR A 3 Fh A EmE, s BhRE S i 3 30 min ) XFRE S I 45 AL AR BUAG RZ 0, 25 31 R 1

AR R
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A1 T4 H 90 min, &5 A IR T A R IR
10 min R
3.3 Tk Ik

LG FELT 3 AP AL ( InertSustain C,g . Agilent
Zorbax SB-C,¢ A1 Waters Symmetry® C,g, $1#% 48 150
mm X 4.6 mm, 5 pm ) XPFE i £ BRI Y s 2
ARSI 3 R RTEA [ (A 153 T A
R A ESM RN QAMS IAS 25 3 22 1] 34 T 1 2%
Z5 . BRIRTR GH ek IR R I B R R I [F] 43 SR A,
SLETE 200~400 nm JEH NPT TG, 4558 =
IS M SCARFAE AR — 3, i A O BR (B e o
BT R R B 2t SR € T I, 7 %5 AN [ €2 3 A ]
()28 S0k JT45 G AR I S AR IEHEA TR DA
34 /NEE

N E SR BT R AN Ba I R A 3 A
KA E IR TR ER (AR5 7 £ 15 e
M T7 A B o B L SRR AT, 3% 7T g 5 17 A
FET S B T MR AL K R A
I 390 0T e AR T RIS R 1 2k 56 A,
F A 7= L FE A AT N QAMS X JE 245 b | rh ) 4A B
i FPR) 3 AR R I A T

S0k

(1] rpfe NRIEAE 2L 2015 4R, —#B[ S 1. 2015: 90
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