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Abstract: Objective To establish a method for discovering quality marker of herb Potentilla fulgens, and quality evaluation
by fingerprint combined with multivariate statistical analysis for its quality control. Methods UPLC-Q-Exactive-MS/MS
was used to qualitatively analyze the chemical constituents and screen quality marker. HPLC method was used to establish
fingerprint chromatograms of 27 batches of P. fulgens and quantitatively analyze the content of quality marker. Principal
component analysis (PCA) and TOPSIS analysis were used to comprehensively evaluate the quality of P. fulgens. Results
Total 48 compounds were identified by UPLC-Q-Exactive-MS/MS, including 34 proanthocyanidins, 12 flavonoids, one
phenolic, and one tannin. Epicatechin with high content and accurate content determination was selected as quality marker. P.
fulgens fingerprint identified 10 common peaks. Epicatechin content of P. fulgens was difference among different origin, and it
is positively related with altitude. The results of PCA and TOPSIS analysis showed that the quality of sample S11 was the best,
and the quality of sample S9 was the least. Conclusion The comprehensive quality evaluation method of fingerprint
combined with multivariate statistical analysis could be used to objectively evaluate the quality of P. fulgens, and provide
scientific basis for the quality control of the medicinal materials.
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Table 1 Collection information of P. fulgens

fIt5 FE R HERIm fiF (8]

S1 VY1148 T L e YA N A S 0B B L B BT T 2118 2017-10-01
82 VU118 v Ll 5 e A M ELURE2 | L BRI AT AR B 2123 2017-10-01
S3 VY148 T L Bk e BV N A S B B L B DY iy B 2139 2017-10-01
S4 VY1148 T L e VA N A S B B L B DY v B 2138 2017-10-01
S5 VU118 v Ll B e 1 96 M g EL RS2 | L RO FRL 2148 2017-10-03
S6 VY1148 v Ly 0 9 M s LR 52 L Ly R VAT F ol 2141 2017-10-03
S7 VY1148 v Ll 0 9 M s LR 52 L Ly BRI VAT F ol 2132 2017-10-03
S8 WIS J = PPl Ry B= L=l E NSV ) 2108 2018-08-06
S9 VY1148 T L e YA M A S 0 B L R A 2145 2018-08-06
S10 VY148 T L e YA M A S 0 B L R A 2138 2018-08-06
S11 VU148 v Ll e B VA B b B LA H A =4 2238 2019-07-07
S12 VU148 v Ll e B VM b ELR SR LA A A 2256 2019-07-07
S13 VU148 v Ll e B M b B2 LA E AT A 2232 2019-07-07
S14 VY1148 v Ll e B VR N b S B L B A Y ZH 2215 2019-07-07
S15 VY148 v L ke B YR N B S LR A 2088 2019-07-07
S16 V91148 v Ly 0 [ 9 M s EL RS2 L Ly R TRAT F 2167 2019-07-08
S17 WIS AIIE - 3 d=PEpli g K B=Y LTI L WAlE | 2298 2019-07-08
s18 VU148 v Ll 0 B VA N b RS2 L T T FRA — 20 2022 2019-07-11
S19 VU 1148 v Ll e M b ELR 2 | LR R A 1892 2019-07-11
S20 VU148 v Ll e B VA M b B RS2 LB AR Tl 2033 2019-07-11
s21 V91148 v Ll 0 YA M s EL RS2 L BRI s B A 1778 2019-07-11
S22 VY148 v L ke B YR N TS B T 2 S R AR TR 2493 2019-07-13
S23 PO 148 o Ll B R PN G B T 22 K B A 2477 2019-07-13
S24 VY148 v L ke B YR N TS B T S R AT 2576 2019-07-13
S25 VY1148 v L ki B YR N 2 B S AR 1 TR 2056 2019-07-11
S26 VU148 ZE A AT K By B AR A BE R U e A R A 2449 2019-08-01
S27 VY148 v Ll ke B YR N R L BB L 2 1% BLIT 2239 2019-09-05

2 HiE Y Fl m/z 100~1000,

2.1 UPLC-Q-Exactive-MS/MS 44

211 k%t ACQUITY UPLC HSS T3 faifkk:
(100 mmXx2.1 mm, 1.8 pum, 3E[E Waters A7]), Bt
FEE 2 ul, #HR 35 C, ARFRE 0.2 mL/min, &l
B 210~400 nm. FisIAHAZHE (A -0.1%H K
W (B, BAEEVEME: 0~3min, 6%A; 3~10 min,
6%~9%A; 10~25min, 9%~10%A; 25~34 min,

10%~13%A; 34~37 min, 13%A; 37~45 min, 13%~
15%A; 45~50 min, 15%~18%A; 50~55 min, 18%~
20%A; 55~60 min, 20%~40%A.

212 JUGM EFUEN ESHIE, R
X BAAEE 10 mU/min; 4 Bh <R E
350 C; B FAEHMEIE 320 C; HILSHE 40
L/h; W% FL Ik 3.5 kV; HH#EI: Full MS/dd-MS?,
Full MS 43#%% 70 000, dd-MS273### 17 500, #3

213 XESEEEIE SRS ER LS
LR R BB TR Badid T 25 mL &),
F 50% H B IS AR B2 B2, 198 LR R E IR
4 0.40 mg/mL, JLAFEEEIKRE A 0.40 mg/mL, ¥
B VIR 0.40 mg/mL, 53T EIRE
0.40 mg/mL, B 7R A X HE S L

2.1.4 ARSI B S10 A4 0.5 9, KEE
FroE, B E R, K2 N\ 50% FEE 100 mL,
BIE, WROEE, INIVEIR 90 min, JHA, FARE
s, F 50%H EEANE R T E, RRE), IR,

HNERIE, BUAS M ke o

2.2 HPLC {59 EEREENE

221 ik Diamonsil Cis taifiF: (250 mmXx
4.6 mm, 5 pm); ALK (A) -0.2%[RR/K
W (B, FREEVEML, 0~15 min, 2%~10% A;
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15~25 min, 10%~15% A; 25~45 min, 15%~20%
A; 45~65 min, 20%~22% A; Kl K )y 270 nm;
AR E N 1.0 mL/min; AR 35 C.

222 XTSI E R BER LA R R AE
B, BERE, BT 10mL 2N, H 50%F i
IR EZIE, 19 1.022 mg/mL %} B8 % 4 .
Fi 2 I AR it A S =, F 50% H R AR AR RS
IR ILFRITEIRE 755 0.204 4, 0.153 3.

0.102 2. 0.051 1. 0.020 4 mg/mL 578 & X} I 5
Wik, %M.

223 AR T TR ) A%
“2.1.47 TR J7iEAT R

224 RMERARFTE MR 2 & 0 RS
T, I 50% H B R4 R 22 A [R) o3 BV B (1) R B0 R
AVETR, TR €2.2.07 TR I S AT I E
DA FE i PR 0T B2k B2 R Ak bR (XD, DA TR K
AN (YD) HEAT Stk #r, 13 1R1H 72 Y=4962.2
X+4.036 6, ZkPEJEH 0.204 4~2.044 0 mg/mL,
r=0.999 8.

225 MEEERLE BUEE “2.2.27 UECHI R
VAT, TEIR €2.2.17 T vEESHERE 6 IR,

I VTR AR o 285 SR R38R LA ZRIETH AR RSD 5N
0.45%, R EHANAS K% BE R 4T

226 HEMRE HUE—#EES (S5 6 iy, %
“2.1.47 TR 7 A VAT, #RIR “2.2.17 T
eI E, A HEHR R AR LA R PR
459 10.43 mglg, RSD N 1.48 %, F sk
95 HE A M R A .

227 FaEtEiRnG  EEL “2.2.27 TUNECAF IR HE
aVAR, 1% “2.2.17 WURNTIE, fEJCE 0. 6. 12,
18, 24 h JGHEFEIE, HRIER LA R IETIARTHE I

Bt A3 45 WA i 3%

RSD {H. £ RSD 5%/ 0.78%, it iR S I AE
Hil#% 5 24 h WHaE M R AT
2.2.8 NFERESERL BRI —HEREA (SB) iR
“2.0.47 TR A TAT % 6 K AT, SRt
TR BE G IE ORE 10 1 BB 4 BN )L %S
o RILRRMIFEEEN 93.51%, RSD fHA
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Fig. 1 Negative ion mode base peak chromatogram of sample (S10)
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# 2 THEEZEMSE UPLC-Q-Exactive-MS/MS A F RN EELR
Table 2 Results of UPLC-Q-Exactive-MS/MS identification of chemical constituents from P. fulgens

5 wmin [M-H] - BEI(<109) R AR BE HR-MSIMS FHES T (miz) Sk

1 29 169.0132 048  CHOs % BETH 1250231

2 1325 2710610 3R CuHeOs HEEE  HEESARMG 270702, 2030701, 165,018 2, 137.023 1, 133.028 5, 123,043 9, 109.0278,93.0330 13

3 357 2730767 3%  CeHuOs HERE  FREEIERNEK 255,065 3, 229,085 6, 205.086 2, 189.054 7, 187.075 2, 137.0230, 133.0279,123.0438, 14
107.0489,93.0330

4 2283 2800714 258 CsHuOs BEEE  R)EER 245,081 4, 221081 6, 205.049 8, 203,070 3, 187.0389, 151038 8, 137.023 0, 125.0230,
1230438,109.0281

5 1393 2890715 289 CsHuOs HEE  LER 2450814, 221,081 2, 205.049 7, 203.070 5, 187.039 3, 179.033 8, 151.038 8, 149,023 3,
137.0231,125.0230, 123,043 7,100.028 1

6 2632 4351292 13 CuHeOn #EEE  FIEEEEERET N 14

7 5190 4351292 13 CuHaOn #EEE  FIEEEEEHET 345,008 3, 315,087 4, 273,076 1, 221.045 8, 200044 9, 179.033 3, 167.0339, 1250231 14

8 5483 4470030 173 CoHaOu #EE  ZziH N

9 2346 4491086 165 CuHzOu #ERE  “HEBHAEHEE 287.055 6, 269.045 2, 259,060 7, 243,067 0, 178.997 9, 1510025, 125.0231, 107.0121 15

10 1404 4511242 1600 CaHaOu #WE  LAFEERT 361.0924, 331,082 2, 245,081 3, 151.0390, 139,038 8, 125,023 1, 123.0439,109.0280 16

1 2001 4511242 1600 CoHaOn HEEE  UREAERT N 16

12 1570 4511243 173 CoHeOn #EEE  UREAER 2890715, 245,080 8, 203,070 6, 179.032 8, 151.038 7, 137.0230, 125,022 8, 123.0436, 17
1000283

13 1634 4511243 173 CaHaOu #WE  LEFEERT 361.0930, 331,081 8, 205.0496, 179.033 4, 149,022 6, 137.023 1, 123.0436,100.0284 16

14 3246 5451450 135 CaHaOn FfeEZSE  propelargonidin dimer 419.1136,273.076.4, 2710610, 229.086 2, 205,086 2, 189.054 6, 177.018 2, 137.0231, 17
133.0281,125.0230, 123,043 8, 109,028 2

15 4142 5451450 13 CaHxOn JRAZEZE  propelargonidin dimer N 17

16 2594 5451451 168 CaHaOn SHEHZSE  propelargonidin dimer 419.125,273.0764, 2710607, 189.054 7, 177,018 4, 165,018 4, 163.0025, 137.0231, 17
125.0230,123.043 7, 109.027 9

17 3427 5451451 168 CaHaOn FfeHZ%E propelargonidin dimer 419.1129,273.076.6, 2710609, 229.086 0, 189.054 7, 177.018 1, 137.023 1, 125.0230 17

18 4256 5451451 168 CaHaOn BHEBZE  propelargonidin dimer N 17

19 4702 5451451 168 CaHaOn BHEBZE  propelargonidin dimer N 17

20 4902 5451451 168 CauHaOn SHEHZSE  propelargonidin dimer 409.0928, 2730762, 25,0289, 151.039 1, 137.023 1, 135.0438, 125,023 1, 109.0282 17

21 5460 5451451 168 CauHaOn SHEHZSE  propelargonidin dimer 4191126, 289.071 6, 255,066 0, 245.081 3, 2030702, 1510386, 137.0234, 1250231, 17
1090282

2 5245 5451452 179 CoMsOn  FHEHZE  propelargonidin dimer N 17

23 5843 5451452 179 CaHxOn  JFEEEE  propelargonidin dimer 419.112 4, 289.071 2, 255,066 5, 245.080 2, 203,070 3, 161.059 1, 151.039 4, 137.022 8,17
125.0232,123.0437,109.028 3

2% 2395 5611395 070  CaHxOu  JRILEZE  proanthocyanidin dimer 4351074, 4070768, 289,071 4, 273.076 4, 245,081 2, 203,070 4, 177.0180.161.0597, 17
1510388, 137.0230, 1250230, 1230437, 109.028 1

% 311 5611399 113 CaMsOn  JEfEHES Proanthocyanidin dimer 435.1085407.077 3, 289.0716, 273077 3, 245,081 1, 203,070 1, 1770183, 1500389, 17
137.0231,125.0231, 123,043 6,100,028 1

% 3447 5611400 168 CaHxOu  JRHEEZHEE  proanthocyanidin dimer 4351089, 407.0755, 289.071 4, 271.061 1, 245.0817, 2030706, 177.018 1, 151.0388, 17
137.0231,125.0230, 1230438, 1000280

21 3852 5611400 168 CoMsOn  SHEHZEZE  proanthocyanidin dimer 4351087, 4070761, 289.071 4, 271061 2, 245,081 5,203,070 2, 1510389, 137.0231, 17
1250231, 123,043 7, 109.028 1

28 2413 5771345 08l  CauHxOn FEEZZE procyanidinB N 18-19

29 1736 577.1347 112 CaMuOr  FEHEE procyanidinB 407.076.4, 289,071 4, 255,029 5, 245,081 5, 203.070 6, 187.039 1, 179.0339,175.0388, 18-19
161.0232, 151,038 8, 137.023 1, 125,0230, 123,043 7, 109.028 0

30 1934 577.1349 156  CaHxOp JRHEEEE procyanidinB 407.0774,289.0710, 1610230, 151038 7, 137.022 6, 125,022 9, 123.0433,109.0281  18-19

31 1261 5771350 166 CaMsOn  FfeHEZ%E Procyanidin B 4511010, 4250879, 407.076 4, 381,097 9, 339.086 4, 289.071 5, 245,081 2, 231.0283, 1819
2290502, 227.0709, 203,070 1, 187.0395, 179,034 0, 175,038 8, 161.023 2, 151,038 9,
149.0232,137.0231, 125,023 1,109,028 2

3 2884 5771351 176 CaMsOn  EEHEE procyanidinB N 18-19

3B 3709 8332084 091  CeHaOw  FEHEEE  proanthocyanidin trimer 5431290, 289.071 3, 2710608, 245,081 2, 2030703, 177.018 2, 1650182, 137.0231, 17
125.0230,123.043 8, 109.028 1

% P4 8332088 143 CeHaOw  FRIEEZE  proanthocyanidin trimer 5431294, 289.0713, 2710610, 245.081 3, 229,050 0, 203070 1, 177.0179, 165.0187, 17

1510391, 137.0230,125.023 1, 123.0437,109.028 1
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EStwmin  [M-H - BE0Y TR SRER i HRMSIMS FHLE T (ml2) Sk
35 2832 8332089 157 CuHuO1s  JREF %2 proanthocyanidin trimer 543.1292,407.0766, 289.0714, 2710609, 245.081 6, 2030703, 1770184, 137.023 1, 1250230, 17

36 3960 8332090  L73 CuHxOn EHZZK proanthocyanidin trimer

37 4553 8332000  L73 CuHwOw IEHZZ proanthocyanidin trimer
38 3692 8492028 035 CuHxOn FHEFZZK proanthocyanidin trimer
39 1864 8492032 078 CuHxOn FIEHZZK proanthocyanidin trimer
40 3229 8492034 099 CeHaeOn FRAEEFEZE proanthocyanidin trimer
41 4122 8492034 099 CuHxOp FREHZZ proanthocyanidin trimer
42 2136 8492037 143 CuHxOp FREHZS proanthocyanidin trimer
43 2699 8492036 128 CuHxOp FRAEHZS proanthocyanidin trimer
44 3249 8651981 079 CuHxOw [RIEEZZK procyanidin trimer
45 2190 8651982 086 CuHuOw [RIEEZZK procyanidin trimer
46 2124 8651984 114 CuHxOw JRIEEZZK procyanidin trimer
47 1407 8651985 128 CuHxOw [RIEEZZ procyanidin trimer
48 1917 9350797 129 CuHxsOx ¥f%  galloyl-diHHDP-hexose

1230437,1000281

543.1298,407.076 2, 2890715, 2710609, 2030701, 177.018 4, 1650180, 1510390, 1370232, 17
133.0284,1250231, 1230438, 1090282

543.1297,407.0766,289.0715, 2710607, 245,081 6, 2030704, 177.0184, 1650180, 1370232, 17
1330282,1250231,123,0437,109028 1

559.1257,407.0777,289.0720,229.049 1,187,038 4, 1610228, 137.0233, 1250231, 1090283 17

289.0719,271.0606,203.355.3, 165017 8, 161.023 0, 1510390, 137.0229, 1250229, 1230437, 17
109.0282

559.1234,407.0762, 289.071.3, 287.055 3, 175,038 9, 161023 2, 1510387, 137.0230, 1250231, 17
123(440,1090282

N i

559.1245,407.0777,289.0713, 175038 7,161,023 1, 151028 6,137.0230, 1250230, 1230438, 17
1090790

559.1238,407.0767,289.0714, 2710607, 2430290, 203070 1, 187.0385, 177.018 3 1640102, 17
161.0231,151.0390,137.0231, 1250231, 123,043 9, 109.0280

N 7

N 7

577.1346,407.0776, 2890714, 2430294,177.0180, 175,039, 1610235, 151.038 7,137.0230, 17
1250230,1090279

N 7

633067 3,4190662, 317.0291, 299,018 4, 2750192, 257.007 8, 2490388, 2290133 2010187, 17
1690136, 1470444

“N” BRZETARITR ZJURiE  Rom 50 xR

“N” secondary mass spectrometry was not detected “compared with reference substance

NILH RV, 256 LA 200 FEO T IR RRAE A 25
T miz 245.081 2. 231.028 3. 203.070 1. 187.039 5.
179.034 0. 151.038 9. 137.023 1. 125.023 1. 109.028 2,
ARG ER B LR . gk,
m/z 577.135 0 5 m/z 289.071 5 % 288.063 5
(C1sH1Oe), TLHAME A LA FE—E, 45630k
B Re-191, HAENZ AP AT e A procyanidin B, 7
il 218 B 53R 7 Rl 2R B S it R B 2 — R R R
B 7 d 6 R B 1 3 AN B AR 43, IEFRIA T 9
IS, AR BB ] 23.46 min [R4L &4 91,
Ut BH B2 B PRI AR . B AR — S
BRUMESD T BT miz 449.108 6 [M—H], Tl 4> 1=
A CaHpOu, MMEFMEAN 11, —FFikd, mz
287.055 6 (C1sH1106) 5 m/z 449.108 6 #H% 162.053 0
(CeH1005), HEM FHHES T 55 S M A 7= 2
miz 287.055 6 Kk 1 47K, P74 miz 269.045 2
[M-H-glu-H20], WiBLEYISA I miz 287.055 6
FRIRFE A miz 259.060 7 [M—H—-glu—CO], it Hifk
SV EA A, miz 287.055 6 fliid: CO, 4 miz
243.067 0 [M—H-glu—CO3]; /2T m/z 178.997 9
(20 Fid k2 108.057 7 (12B) KB, k&

VIR, H B B 1432 m/z 107.012 1(04AD
KU AN 2 MR, 2 BHEN, AN A
W S AT B . R ATt T SRR, R O
Ut g R R AR LR R . LR RERS
Y. L RFBTRE RIIREY, Rk TRILE
7, HAhEA B 5 ILERBERILE R, MR
EIREWRATIMRERE, RILRESBER . £
HPLC H 7y B B U (it B I alifg vy, S0P r 2%
SRR EVEM A T ] WP TR R LA R AR R E bR
Y, SGHRAERERZ gt att, TR
P e SR M R

3.2 HPLC s ENEMR KRS EMNE

321 FRGENGES SMMESHT % “2.1.47 T
NI I 27 LR PR R A, %
“2.2.17 WU G KATIERE, 0 alidskH HPLC &
WE RABERAGRZE R (Rt g g H
LRV REGE) (2004 RO S 76 A 23 S AE A FR 4L
BIRE AT AT e DU RE, 32 I IR) 56 2 0.2, DA S15
2t HPLC EEE v 2 S AT UL, 4% HHfr
Hid A R T R R T BB s (B 2). St
VT, 4R 2R et IR St i A 10 MEAIE,
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A , x4 FBIEZNEER (x25,n=3)
] Table 4 Results of epicatechin determination ( x s ,n=3)
6 o i RS HmegY) | Y RS EU(mg g
235 | 4| 10 S1 8.76+0.08 S15 6.47+0.03
Lmh s2 9.66+0.04 S16 16.50+0.03
S3 10.77+0.24 S17 9.88+0.10
7 S4 10.58+0.31 S18 8.76+0.79
5 6 S5 10.55+0.13 S19 8.3240.33
. 9 S6 9.95+0.07 S20 6.78+0.02
1 F[ 8 |I Y4 9.43+0.04 s21 6.01+0.05
i 4 | S14 S8 11.480.05 S22 14.42+0.08
i i S9 11.53+0.06 S23 9.11+0.22
L;lI: f.g ' S10 10.51+0.49 S24 20.22+1.59
L] i s11 11.48+0.07 S25 6.75+0.07
St S12 10.27+0.14 S26 16.55+0.08
0 9.42 18.84  28.27 3_7.69 47.11 56.53 65.96 S13 10.76+0.13 S27 8.284+0.11
ymin S14 12.13+0.23
E2 EEERRNREL (A) SHRELEE (8) 2550 2025
Fig. 2 Fingerprint map of control (A) and samples of P. 2450 17.40
fulgens (B) 2350 '
N N £
LA IR AR 7 S A 95% A |, FFEHRIE & 2250 1455
, N \ . e e
B R ELR, RN 6 S8 NR LR R X 27 2150
LV R 22 R SR M PR sC IS AT AR LB PR, 45 R 2050 11.70
P4 P 22 AR U 7E 0.960~0.998, W% 3. KA 1990 8.85
— BT ST Y \ TR I=h 1850
[F) 7= P e 23 B S AR SRS AR ey, 2
) —FFEE o 1750 6.00

*3 FRRRIIEQEERNE

S1 » S27

Table 3 Fingerprint similarity table

Bi's R B FAALLE
S1 0.993 S15 0.995
S2 0.996 S16 0.978
S3 0.996 S17 0.977
S4 0.998 S18 0.976
S5 0.997 S19 0.976
S6 0.997 S20 0.993
S7 0.996 S21 0.996
S8 0.993 S22 0.997
S9 0.996 S23 0.997
S10 0.993 S24 0.998
S11 0.995 S25 0.977
S12 0.966 S26 0.976
S13 0.996 S27 0.960
S14 0.997

322 GEIEEER i 2217 TR &ENE

PRI RN, REMREATATINE 3 U0, AEER
ATEVEH, AR AR H & 8H %57
Xt 27 HPURRBSAM TR IR R SRR E
M HOEAT R RME M, R URR S RN E L RN
R 4, HWRIIRILRR S BRI E EMR G
KFH0.705, P<0.01), RILFHRTEMEHKEE
A HT R (B 3D, #E g R — DR, B
BRI T, PHR R A PR LR R S BT,

B3 RILFZESEMEREETUITRE
Fig. 3 Heat map analysis of epicatechin content with
altitude
YRR R S BRSO .
323 TRttt M TIRGARRRZ, PCA B
P T Heie e 4 AR A 73 SRS B3R B O 1 4T v
MEETHLUEIERAEN) 27 LG 2R SEREA AN
ALLPAE AR 2 S, FHASHIN 21 10 AN AT I f e I AR Ay
JFiE%dE, R SPSS 20.0 Siit i F#k4T £ o 2
AT, T EEAH ORI R R A 07 22 STk (£ 5D,
PURFIEE > 1 3R BbndE, 133080 3 Aok &
T ZTTER N 89.691% (>80%), ULHART 3 4~
BRIy S T VG F R RS T T W B L, FEA BT
DAL VY B R B2 3211 HPLC Fe 8L EIRERFIE . [HI,
B FENT 2 A7 BRIA R LG A7) 5 % A DG Xof B R AH
KEH (R 6) BT GIREY, fAHrE
LR EAMAR AR BEN T EEE S S T
TR PR, s 1 B FE R T (
Wi 3. 6 (RILAEED. 7. 8. 9. 10 MIfE ERIX,
52 B FERLT Al 1, 4 FERRIE, B
3 E R EE R T ik 5 {E B RIL,
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x5 HEEEEYEEERIEEMGERME
Table 5 Principal component information and variance contribution rate of fingerprint of P. fulgens

g VIHERAEA i RO
At 75 ZE DT HRF % BRTTHR /% it 75 ZE DRk % FFTTHRZ /%
1 5.077 50.774 50.774 5.077 50.774 50.774
2 2.622 26.220 76.994 2.622 26.220 76.994
3 1.270 12.697 89.691 1.270 12.697 89.691
4 0.457 4,570
10 0.006 0.056 100.000
*6 FEFEFHEAEMRE &7 TOPSISIEMNER
Table 6 Main factor load matrix table Table 7 TOPSIS evaluation results
P 5y G5 IEFEMEE S DY ORI R D™ MW C Hip 4
1 2 3 s1 244.677 480.150 0.662 15
1 -0.012 0.360 0.004 s2 233.535 513.092 0.687
2 0.063 0.256 -0.512 3 196.772 552.068 0.737 2
3 0.148 0.126 -0.001 sS4 239.652 487.365 0.670 13
4 0.134 0.259 0.068 S5 253.779 487.364 0.658 17
5 -0.036 0.200 0.650 6 251.314 491.986 0.662 16
6 (RILER 0.184 -0.037 0.179 S7 244.190 541.947 0.689 8
7 0.168 0.101 -0.017 S8 235.245 487.908 0.675 12
8 0.164 -0.117 0.240 9 643.762 32.807 0.048 27
9 0.178 ~0.146 ~0.054 s10 217.532 506.565 0.700 7
10 0.177 -0.130 -0.076 s11 179.488 567.704 0.760 1
3.2.4 TOPSIS 43HT I B 10 AN 6 ik S12 495.335 255.460 0.340 26
WA G B, R SPSS 20.0 Sit#ifRitsy S 247392 2278%9 oesL - 10
Zecore FRIEILILILTILT TOPSIS A4, DUAYHRL (0 h L S
FEBAN R S PR PR I U253, SRR 7 S16 m%n mﬁm @% 19
Prm. MR 7 AAL SILHIF RS, SO KIER g7 30097 412533 0561 20
R, $REUENE A IR s nT R N TE R R B S 26 s18 338.319 408.505 0.547 24
=P BIKYE, TOPSIS Z3#fra] H 78 R & S 1 S19 335.037 405.851 0.548 23
YR 20 231.838 491.780 0.680 1
4 Pt s21 206.956 533.165 0.720
AW 78583 UPLC-Q-Exactive-MS/MS B %t , 1 ziz ;iigz‘; i:;z;‘i EZZ;‘ N
i T PE R R R M R A gy, SRR 48 ' ' '
MRS, RIBEHEERBATERERA N e o oo AR 8
s N S25 330.256 413.170 0.556 21
VU R SR R By, IWANEH A Ty R T 526 338.316 410.558 0.548 22
Ky, WS B4 Choudhary Z5201E T NMR Al S27 455781 282.628 0.383 25

LC-MS/MS & B 5E KPR 2Rl 25 MUy
A7 EZRI. WL L T SR,
FELE  BRAETE BRI T A B IO R L%
AAFNTEAR SN, PR R A AT R VR
AtTE. BRI AR, RILRRAAIR,
PUw - Pratb. HAREERE. B s . St

G IIEZ A B VERY, 5 P R R R 2 S
YA RN, B, mHERILRREATIEERK
KR ERS S EA —EREE RS

W RS R E M B, G2 oustit
I M LR E VRO S 250 04 e 2R R I B PN AT U
%, WIDEM T PR R B AL gy, i
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BV RIS
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