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Establishment of UPLC Fingerprint of Pyrrosia petiolosa from Southwest China and Content
Determination of Phenolic Acids Component

QIU Yunjing, SUO Caixian, PAN Liye, HE Minyou, CHEN Xiangdong, LI Guowei (Guangdong Yifang
Pharmaceutical Co., Ltd./Key Laboratory of Guangdong TCM Formula Granule Enterprise, Guangdong Foshan
528244, China)

ABSTRACT OBIJECTIVE: To establish a UPLC fingerprint of Pyrrosia petiolosa from southwest China, and to determine the
contents of 4 kinds of phenolic acids (neochlorogenic acid, caffeic acid, chlorogenic acid and cryptochlorogenic acid).
METHODS: The determination was performed on Waters Cortecs T3 Cjs column (100 mmx2.1 mm, 1.6 pm) with mobile phase
consisted of methanol-0.1% phosphoric acid (gradient elution) at the flow rate of 0.35 mL/min. The detection wavelength was set
at 326 nm. The column temperature was 30 °C, and injection volume was | pL. UPLC method was used to establish the UPLC
fingerprint of P. petiolosa in combination with the Similarity Evaluation System of TCM Chromatographic Fingerprints (2012
edition). Cluster analysis and principle component analysis (PCA) were performed by using SPSS 20.0 software. The contents of 4
kinds of phenolic acids in 20 batches of P. petiolosa were determined by external standard method. RESULTS: There were 9
common peaks for the UPLC fingerprint of P. petiolosa. Peaks 1, 3, 4, 5 and 9 were identified as neochlorogenic acid, caffeic
acid, chlorogenic acid, cryptochlorogenic acid and isochlorogenic acid C, respectively. RSDs of the relative retention time of each
peak in different batches of P petiolosa were 0-0.68% , and the RSDs of the relative peak area were 0-62.35% . The similarities
between the fingerprint of 20 batches of medicinal materials and the control chromatogram were not less than 0.990. The result of
cluster analysis showed that P. petiolosa from different regions could be sorted into three species. Results of PCA showed the
differences among P. petiolosa from different regions. The linear range of neochlorogenic acid, caffeic acid, chlorogenic acid and
cryptochlorogenic acid were 0.61-61.41, 0.18-17.60, 2.00-200.11, 0.62-61.51 p g/mL (R*>0.999 9). RSDs of precision,
reproducibility and stability tests were all lower than 2.00% .
The recoveries were 96.23% -98.17% (RSD=0.96% -2.28% ,

n=6). Among 20 batches of samples, the contents of above 4
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The established UPLC fingerprint could reflect the main chemical constituents of P. pedunculata. Phenolic acids could be used as

the main evaluation indexes for the quality of P. petiolosa. The quality order of P. petiolosa from southwest China was Chongqing

product>Sichuan product>Guizhou product.

KEYWORDS Pyrrosia petiolosa; Fingerprint; Neochlorogenic acid; Caffeic acid; Chlorogenic acid; Cryptochlorogenic acid;

UPLC; Cluster analysis; Principal component analysis

2020 4 R rpr [ 25 30 (—38) e i A 45 S K e
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P. lingua (Thunb.) Farwell % 5 #i f1 55 P petiolosa
(Christ) Ching B T80, IH I JB5 bk 25 , ELAI PRI 35
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Tabl Information of the regions of 20 batches of

P, petiolosa
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Fig 1 UPLC superimposed fingerprint of 20 batches
of P. petiolosa
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B WETEXTRR AR AL S IR (S) TR
1545 AT W AH X £ B B[R] 79 RSD 2 0~0.68% (n=20),
AR I T R RSD Ry 0~62.35% (n=20) , W13 2 . %3
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Tab 2 Relative retention time of fingerprint of 20
batches of P. petiolosa
i Bl W Uk R4S S M6 W7 S IR

Sl 0489 0836 0909 1000  L19%4 2704 2744 2798 2880
2 0487 0834 0912 1000  L195 2733 2775 2830 2914
$3 0488 0835 0911 1000  LI95 2729 2771 2825 2.909
4 0487 083 0911 1000  L19%4 2728 2770 2825 2908
S5 0487 0834 0910 1000  L195 2729 2771 2825 2907
S6 0488 0835 0909 1000  LI19%4 2712 2753 2806  2.888
§7 0489 0835 0907 1000  LI194 2699 2739 2792 2873
S8 0487 083 0911 1000  LI19%4 2737 2779 2833 2917
9 0488 0834 0909 1000  L19%4 2707 2748 2801 2884
S10 0490 0835 0909 1000  L19%4 2706 2747 2800 2.882
Sl 0490 083 0907 1000 L1194 2687 2727 2780  2.860
S12 0490 0836 0907 1000  LI194 2692 2732 2785 2864
S13 0488 0834 0908 1000  LI19%4 2701 2741 2794 2875
Sl4 0488 0835 0909 1000  L195 2701 2742 2795 2876
SIS 0490 0835 0909 1000  LI95 2700 2741 2794 2876

S16 0488 0835 0907 1000 L1193 2685 2725 2777 2857
S17 0488 0835 0908 1000  L195  26% 2737 2789 2869
SI18 0489 0834 0908 1000  L19%4 2695 2735 2787 2868
S19 0487 0833 0907 1000  LI194 2692 2731 2783 2862
$20 0490 0835 0907 1000 1193 2687 2727 2719 2859
FHE 0488 0835 0909 1000 1194 2706 2747 2800 2881
RSD,% 023 008 017 0 006 06! 063 065 068

®3 0#tBEMAFIEYEEIBEXERR

Tab 3 Relative peak area of fingerprint of 20 batches
of P. petiolosa

45 1 W) B3 OHdS)  BS Be BT By W
Sl 0165 0031 0010 1.000 0160  0.041 0078  0.028 0.072
S2 0169 0035 0013 1000 0175  0.048 0082 0031  0.080
$3 0154 0031 0010 1000  0Ol64 0039 0069 0030 0071
S4 0201 0032 0015 1000 0249 0076 0095  0.040 0.091
S5 0271 0033 0014 1000 0276  0.084 008  0.043 0.092
S6 0267 0031 0014 1000 0241 0068 0093 0038 0082
§7 0158 0027 0026 1000  0l66  0.035 0094 008  0.105
s8 0145 0038 0010 1000 0191 003 0078 0071 012
9 0153 0034 0004 1000 0191 0028 0072 0071 0.105
S10 0157 0036 0010 1000 0210  0.041 0084 0065 0128
S11 02609 0048 0010 1000 0261  0.09 009 0030 0110
S12 0289 0035 0013 1000 0268 0088 0104 0042 0119
SI3 0287 0041 0033 1000 0311 0104 0113 0039 0139
Sl4 0.143 0035 002 1000 0159 0038 0102 0035 0098
SIS 0129 0034 0031 1000 0149 0034 0113 0045 0108
S16 0185 0032 0026 1000 0200 0065 0095 0052 0107
S17 0.134 0031 0026 1000 0151 0039 0092 0044 0.095
SI8 0162 0031 0040 1000 0200 0055 0090 0078 0134
S19 0.160 0030 0043 1000 019  0.047 009  0.09% 0154
20 0.145 0025 0052 1000 0202 0045 0075 0078 0134

T 0190 0033 0021 1000 0206  0.055 0090 0052 0107
RSD,% 3043 1441 6235 0 260 428 1372 4037 2159
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Fig2 UPLC chromatograms of mixed control solution
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(F4), VLA WA T 250 AR A BT i USRS E
F4 0 EWMAFHIECUETNER
Tab 4 Similarity evaluation results of 20 batches of P.

petiolosa
b HE || &5 || %5 HE || %5 T
N 0.999 S6 0.998 NI 0.997 S16 0.995
S2 0.998 S7 0.999 S12 1.000 S17 0.993
3 0.997 S8 0.999 S13 0.998 SI8 0999
S4 0.994 9 0.990 S14 0.998 S19 0997
S5 0.99 S10 0.998 NH 0.998 S20 0.998

25 BESI

iz 11 SPSS 20.0 8, SR FH AR B] - ¥ B0t 26 32 , IS
75 Wk FC BB AR My B bR, %o 20 LA A A 536 0 &l i vk
9 AN A U P AR T U TET R RS IR . S5 OF BRI
BE B A 5B, 20 HEAE S AT SR A 35 (1K1 3) , Horp T 2t 45
FE & S1~S3.S14~S15.S17, ¥k A & Pk ; TR FEFE
min S4~S6.S11~S13, $42% |{ U I| 5 M 243 5 4 ST~
S10.S16.,S18~S20, HH1BRAFE 5 S16 AM45k H 53 M . &
R, BREERG 2ybie 7= #h5y 28 5 25 A — 3L,
FHAAE = Mo A AR T M A E— 225
2.6 EMPS

¥ 20 b AT KA 35 UPLC A8 8Bl b 9 NI I i AH
Xof U TR B BB A A SPSS 20.0 B4 HEAT 3 LA BT, 15
HR A SR B A 0 R R AE A B ey 25 5k (6 5) o LUK
TEAE > 1 g BEHUPRAED, 25 5 SR H 3 > 32 a3 P RRAIE
B >1 H i 22 50k 1K 93.617% , B FY 34> F 040
Al AT WA T35 18 SRS 9 A AT W i R A4
B[R, i 3 A R A A ] (B 4) AT, 2
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Fig 3 Tree diagram of cluster analysis of 20 batches
of P. petiolosa
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Tab 5 Eigen value and variance contribution rate of
each principal component

L) HHAERE TETHE, % FIHE TR, %
1 5438 60422 60422
2 1.902 21132 81.554
3 1.086 12.062 93.617
4 0273 3.030 96.646
5 0.213 2366 99.013
6 0.033 0.590 99.603
7 0.023 0.258 99.861
8 0.009 0.099 99.960
9 0.004 0.040 100.000
69  sas
5=
1 19
o
ﬁ% 34
. 1.902
1.086
(l) ) 37 0213 0053 0023 0000 0.004

iy

El4 ERSEFEENER
Fig 4 Gravel plot of eigen value of principal compo-
nent
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O (PC2) <Q*(PC3), BN 14> F 7% , REHR i 28 3L
TE MR B ™, o PC3 (1 O B R, B A 38 LB
TEAS SRR RO 3, o B at R i, B EE A
X BT RRS FEUG
SR 1 SPSS 20.0 # %) 3 o HEA T R M AT T 4%
X TR 177 ARG AT W 1 Gk iR ) W 2 |1 4
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(SRR ) (W 5 (B SR TR ) | W 6 U 7 FTUAE 9 (72 SR
C) , XF RS> 2 S B A S0 8., Xk R Al 3 )7 A B
SRR 3 CMIMERR ) , a6 s . AL, Bid 34~
T RERALIE T A kIR

®6 ERDERE
Tab 6 Main component matrix
(ki 5 Edi7 Epir2 3
1 0.894 —0.387 —0.041
2 0.945 0.196 =0.078
3 —0.074 0.542 0819
4 0.888 0.341 —0.062
5 0934 =0.305 —0.124
6 0.794 =0.527 0.154
7 0.900 0.349 0.203
8 —0.138 0.750 —(0.566
9 0.787 0.498 —0.053

3 LA 3A A AR A B 20 HEA WA T
WAAF T PRG35y (R 1) e Hezs [ 4y K (B 5) . B
MM E R 18I (PCL,60.422% ) , HH DL F 204 2456 119
353 0] W ANASBIRE S (S11.S16)AETEAE X, A Al A
RS 3y A R ARHE T A T 2B =24t ) <
2 CPU il y= 260 ) <M (FEER =25 4F) o 47 3=
WA 28 (PC2,21.132% ) , 45T~ M2 M 15 0 Pl UL, T 2
F AR50 AHGE A5 T 2R %4 A i K 4y
P2, RE S LA AT A X 43 o Bl 43 32 B 4 3 4l (PC3,
12.062% ) , B 4577 M 25 M 1543 AT UL, AR b T 2R A2
PR A, oAl bsg O™ T 1 28B4 455
INFHAWZE, S 3P i p a8 R ik
REDI AR B GA15 0 HIRZE IR 5N ™ 2y
B <<PT I = 25h <BE P72 b1 .

2.7 SEHEAESENE

HR 42,67 T T B AT EE SR By RIS Lo TR
AR5 20 T CER R 2 TRLGAS i 9 R A UPLC
LRI BFIE T 2 245 68 OB SR B R | I L % i R R B
2 )R 1) 5 1 (PR T S 2 I R C 0 ] [ 1) 2 g 3 %2
TR FE AR %A 1 & i), A — 2B E M A A
F5 i T i PR A -

2.7.1  RGeiE YRR

B2.27 50 YR X B A VA RN 2,37 30 T I i
WA TG, #2.17 TN A S R ERE DN R 12 R A
Bl g5, Brak iR mHERR 2k R | Bk I R 55 A0 41
00 1) 43 B B Y R T 1.5, BRAS M Bcdie 4% it I e 11450
MAMET 5 000, 4 B R F7E 1.00~1.05 2 [a] . JRA %] I
i VA ORI T A TR (95 S1) B UPLC IR El 2, &1 6
JIiR
272 ZRPEXFRFE

I3 SRS %5 W 2.2 T YR A 6 BE S A R 0.1.,0.2.
0.5.1.5 mL % 10 mL Sjffirf, i HH fsae 25, il s 48 st
i3 JO 2 VA BE 43 )4 0.61,1.23.,3.07 ,6.14,30.71 pg/mL,
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RT 20MBEWMBEFENERNGEEFI A
Tab 7 Comprehensive score and ranking of principal
component of 20 batches of P. petiolosa

G5 g FH ERRY OEEY AT 4
Sl4 R 125 -0 1.384 2413 |
S15 BRTHER 0602 —0492 1.943 2,053 2
S17 BRTREL 1055 —0.646 1559 1.967 3
sl BRTRESL 1.679 0045 =027 1.548 4
sl DI A& 5 0.674 1604 —0.793 1485 5
) TKHAER 0950 0351 —0.049 1251 6
S16 BRTHEL 0.122 0.044 0675 0.840 7
s13 LIS 26329 -1270 1.500 0.488 0.718 8
s6 YTty 2" 0.203 0995 —0638 0.649 9
S3 BRTEER 0856 0100 —0357 0608 10
S12 DT TEiES B 0.176 0959 =037 0398 11
s4 DT T I B —0.308 102 —0551 016 12
$5 (Y1 ATt i 2 —0416 1087 0777 —0105 13
s18 SMABFEMETE 078 —0542 0870 —0454 14
$20 SNEBREMETE  —2309 0293 07711 -12%9 15
519 FMEBREMETELE  —160  —0432 050  —152 16
§7 FHABTEM I 0450 —1465 0026 —182 17
510 RNASEEMEE 038 —L12 1066 —2306 18
S8 SMABTEME L 035 —1320 1092 —2808 19
$9 SONA BTN & B 0053 —186  —1885  —369%8 20
2.00
~ 1004
&
=
.H 0
—1.00
—2.00°
—1.00
T3
B5 20tEWAFTHNERDTFDE
Fig 5 Score plot of principal components of 20 ba-
tches of P. petiolosa
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2 00287
0.014 7
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T LRTER IR 5 3. MMERR 5 4. 4% 500 s 5. B4R TR ; 9. 55 4 iz C
Note: 1. neochlorogenic acid; 3. caffeic acid; 4. chlorogenic acid;

5. cryptochlorogenic acid; 9. isochlorogenic acid C
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Fig 6 UPLC chromatograms of the sample solution of
P. petiolosa
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mh P R T v BE 4 1) R 0.18.0.35, 0.88, 1.76., 8.80
pg/mL, R R 5T 5 ¥k FE 4351y 2.00,4.00,10.01,20.01
100.05 pg/mL, B & i iR 5T ik Vi B2 43 5l o4 062, 1.23
3.08.6.15.30.76 pg/mL AL PETR G X B I . A5 %
W I B3R 2% 2R MR TR A5 X0 B A T 5 2.2 I M TR A5 X B
VAR, 217 TR S AR A AR E L 1C g A
DA A3 TR AR () R XoF HEE St 8 0 104 Jo VA B () 4R 4 7
LRAENI A3, 45 1A 5 B Ze v L, Angk 8 .
=8 AMBERE S HIEFAEREMEEE
Tab 8 Regression equation and linear range of 4

kinds of phenolic acids

it EUEyi S R AT, pg/mL
FE $=9999.15¢—2237.95 >09999 061~6141
THIRIERR y=17688.30x—1453.79 >0.9999 0.18~17.60
SIRR y=10166.71x—7970.55 >0.9999 2.00~200.1
redi =9 449.59x—2 433,60 >0.9999 0.62~61.51

2.7.3 R BN e BRI

B2.27 TR IR A 0T BE S AR, DA R e 4917
Fie 2.1 0 R S AR E , DB L 3:1.10: 143
S0 ARG R R PR 5 5, B SR L IR PR | % i
iR 1B gt Jst e P A 0 PR 435310 247 0.102 9.,0.060 7.,0.106 3,
0.118 3 pg/mL, & &R 73 %124 0.343 2.,0.102 2.,0.354 4,
0.394 3 pg/mL.
2.7.4 KEEEIRE

R W 2,27 TR IR A IR A RGE B #1217
T e 2 U Se b REI A2 6 WK 0 B ERE . Z5 51,8
S SRR AR | 2% D R A B ok I R 1 T AR ) RSD 43931
$70.15% .1.18% .0.15% .0.27% (n=6) , 7= W {X Zo k5 55
B R AT
2.7.5 Rtk

2 W R — i A A (G 5 STl it , B0 Rk
H0.2.4.8.12.24 h B2 1700 R (4 33% 450840 S 2R
FE OSSR . S5 HT AR IR R AR | 4% R R B
2o Jirt R U 1T BR 1Y RSD 43591 4 0.28% . 1.42% . 0.73%
0.26% (n="6) , A A RAE S0 T CE 24 h IR
FEME R
2.7.6 BRI

I fR] —HE A AR A 5 RE 5 (G5 S1) 6 40, B:y 29 0.5
g, o A <237 T i A A VA R, P 2.1
T SRR A | ] SR ] R A AN AR
m o R BRI R MRS | S R R B kS R 1Y
S R4 ) 1.76.,0.07.,10.73 . 1.80 mg/g, RSD 43 %)
F51.84% 1.88% .1.91% .1.74% (n=6) , W% Jy =&
EPERLT.
2.7.7 AR ENSCR S

B RS S AN A A (S5 S14) By AR 29 0.25
g KEEE , B HIEHIEH T, S st 1 1 1
IPKE B8 A B 322,37 100 R )y il 2 A A AR
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TR 2. 17100 R a3 2 PR UEREIN 2 | 0 s i 1], ST
FERMCR (F9) o S50, BT J5mR IR | % D R R oe
28 i TR 1 SF- X5 0 R [T 028 43 531 R 97.92% L 97.96%
96.23% .98.17% ,RSD 43 %1} 1.14% . 2.28% .2.25% .
0.96% (n="6) , KWZ 7 L HERR B R AT

£ ATEERER D BIIEEE YL RIX LR (n=06)

Tab 9 Average recoveries of 4 kinds of phenolic acids

(n=6)
B B E,mg MBRIAR mg Wi mg FICE, % THMERIKE, % RSD,%
BERER 0336 0307 0.634 97.01 97.92 114
0337 0307 0.638 98.09
0.340 0307 0.638 97.04
0339 0307 0.639 9748
0.346 0307 0653 100,03
0341 0307 0.642 9790
IR 0.033 0.022 0.054 96.55 97.96 228
0.033 0.022 0.055 98.69
0.033 0.022 0.054 9528
0.033 0.022 0.055 99.14
0.034 0.022 0056 10145
0.033 0.022 0.055 96.64
BRIRFR 2335 2335 4349 94.64 96.23 225
2340 2340 4381 997
2359 2359 4757 96.83
2357 2357 4298 93.30
2405 2405 4380 9775
2369 2369 4403 95.56
BRER 0397 0.308 0.69 97.12 98.17 096
0.398 0308 0.698 9765
0401 0308 0.702 9790
0401 0308 0.703 984
0.409 0308 0.716 99.90
0403 0308 0705 9.19

2.7.8  FES G R

B0 LA WA 2 MFE SR R, 43 ild% “2.37 I T
07 32 1 5 B B A TR, P 2.1 TR 6 3% S R R
FE L IC TR, SR FHAMRIE TR i R Ak R i
iR 2R Rk R 1) & i, T A R o B B
(F£10) . Z5HRER AN FHER A WA T3 250 A TP R
K& EEA —EEZ; PR EHY ER
FELG AR > DU PR > BN PR 2 AL, 5 3 o B a
R
3 Tt
3.1 ‘& EMRL

EF N NFHEET IR S AR E R | BRVA T
A I S AR 2R, & 30 FF 120 1 9% Tl TR 7 Y 110 A 2 1ok
AR P AR e, SO HAE A AR AR s A . 5 R
TR RSS2, R VA ZE 200~400 nm K
TN T B K, 45 R BoR & BB s A
326 nm Y AL A B0 1 22 AP, SRR 326 nm Ry
A<
32 IEYEELERAST

WG T A WA 5 B9 UPLC 880G %05 1
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F10 ATERBERER M EENEL R
Tab 10 Results of content determination of 4 kinds of

phenolic acids

gy O, WG, WER, BHRR, G4H, AR FATHE
mg/g mg/g mg/g mg/g mg/s A BE.mgg

S1 17962 00035 106760 18442 143799 4 112464 TK
2 14959 00069  8.6603 16339  11.8571 6

S3 14533 00593 92625 16366 124117 10

S14 1351 01295 92732 15778 123156 1

SIS 0895 01219 67475 10876 8.8475 2

S16 11254 00934 59714 12886 84787 7

S17 10885 01216 79319 12925 104345 3

S4 15553 00527 58645 15718 90443 12 9.0069 i
S5 15263 00499 55429 16468 87659 13

S6 18919 00579 69547 18080 107125 9

Sl 18128 00429 66190 18605 103352 5

S12 17140 00467 58348  1.6853 92808 11

S13 10467 00715 35858 11985 59025 8

S7 08004 00787 49664 08916 67371 17 6.1042 M
S8 07450 00335 50205  1.0362 68352 19

9 09342 00180 59834 12366 81722 20

S10 08473 00338 52649 11952 73412 B

SI8 06974 00991 42004 09088 59057 14

S19 04853 00766 29501 06277 41398 16

$20 03853 00796 25695 05635 35980 15

O3S FERT e (AT, ORI A = A S K ik
— TSRS . 53 Ah , R A UPLC AT 45 A H
AT PSR R R MERR 2% R | ek R R
SEERRIR C 4 5 RN, X EE B RS B AT X AT M LA
PUR PO BRI E B
33 BENELERSH

H FT XA A 6 R AR T B F o K2 R e PR 4k
SRR AE R B A, (ELBE 2 v 24 o s o E SR 1 H £ ™
& WG M AT Z2AE bRl e R SRR . AR SCGE R
I3 BT A T R 25 143 WA A A 5 250 1) A AR
(R 5T AR EL ; 2020 4F R H L 25 30 (— &8 ) id 8 35 A F
PRAB IR 85 il 1B 0% | I i A8 SR, B SR I ER A R A1
F5 o E AR bR, BRI AP PR Pk
FERER , 566 ohR—2, R A5 R UPLC 1
[RIEHIN E T A A A = RO 2 I R | R | 2%t R AR B
SRIEIR AP RS L I o i . SEIRTIAS FE B
F s EUIAR YO F R P BN I = 2546, iz HE Y S
WA BT ER A5 HES — 3.

25 LT ASHIFSE 7 B9 SR FH UPLC [A] B 0 5 A A
OB AR bR A B i R ST R ORI 0 Oy TR R A T
S T 2R I A 2R Ay, A O TR R AT EE
LE s, A RO A A T BRI . NEibh
e & 4 B PRSI Ar - H S s S, E R M
SR, TN 2Rz, B 2 b e A X A 2
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