FEI0BE4H 202454 A AKX HHwEHAE  Drugs & Clinic Vol. 39 No.4 April 2024 . 899 -

1

UPLC 5N ERE A ST REABEITREFN IR

A, AR, FFE, HALL, Ret, FEI, 205, KAk
PR JIZAT IR AT TR 2L B A S, AR Bl 528000

g

W E: B B egUEE M 2 1R s WE BN A R R AR EABATSM . FiE SRA UPLC & R EA
FATZIMAFAE BIE R SR ERR . 2 T MIE i, SRAEGE TR E N FF R BN R R EA BT EW RS, KE
FWEEVE T H SRR e . SR AR EAWIT UPLC BHERIEILHIE 8 MEAWE, N T HY 3 ARa g R
B SRR FREGRER. W2 T 13 AR R EAEATHERERA T o 13 b7 7R EAEATZF AR I &G B
0.1162~0.8105, ANFEHLRFEM ZRIFIREAE—ENZER, | RERZT REABITHRRERMR. 18 @ WIETH
BOPM A= R EARATHIRE, N REAWTHZM R RESE.

KB ARTAWAT: KHEERE; SERR: T WAL KEESRERE; UPLC

FESES: R286.02 XHAFRAERD: A NERS: 1674 - 5515(2024)04 - 0899 - 07

DOI: 10.7501/j.issn.1674-5515.2024.04.012

Quality evaluation of Fici Pumilae Receptaculum by UPLC fingerprint combined
with multiple index components
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Abstract: Objective To evaluate the crude drug of Fici Pumilae Receptaculum from different origins by characteristic chromatogram
and multiple index. Methods UPLC was used to establish the characteristic chromatogram and the determination of chlorogenic acid
and rutin in Fici Pumilae Receptaculum, and the quality evaluation model of Fici Pumilae Receptaculum was established by using the
entropy weight method as the resolution coefficient. The correlation between various indicators was calculated by grey relation analysis.
Results Eight common peaks were established in UPLC characteristic chromatogram, and that 3 of them were identified as
neochlorogenic acid, chlorogenic acid, and cryptochlorogenic acid. Contents of chlorogenic acid and rutin in 13 batches of Fici Pumilae
Receptaculum from different origins were determined. The relative correlation degree of 13 batches of samples ranged from 0.116 2 to
0.810 5. There were certain differences in quality between different batches of samples, and Fici Pumilae Receptaculum samples from
Zhaoqing City in Guangdong Province was better. Conclusion The method can effectively evaluate the quality of Fici Pumilae
Receptaculum from different origins, providing reference for the quality control of Fici Pumilae Receptaculum crude drug.

Key words: Fici Pumilae Receptaculum; characteristic chromatogram; chlorogenic acid; rutin; entropy weight method; gray correlation
method; UPLC
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Rtk AHRFFEESL R EARBATAMAFEREE, I
WE AR = AR EAEATA M e JE R A= T,
SR FH R RN R P SRR T i P AR, DA
NI REAEAT R R B PR R S5

1 UEEHH

Thermo Vangiush B = R AH (1840 (FEER K
FD), ME204E Jigrz— RV (e - ftR 2
F]), XP26 H Ji 52— RSP - R 2 A5,
KQS500DE #4585 i e A (R il s 28 A
FRARE]D, HWS28 BUfEE KB (Lilg—fEREH
FRAFDD, Mili-Q Direct #B4l/K 248 CERF B IR
ANFD. O HIR. B v taakal, HAR 54T
afi; KAEEAK.

FE (S 110753-202018, i & 7> %
96.1%). BT (#t5 100080-202012, i & 7> %
92.2%) Xof BEt i 37 £ v [ 6 b 24 R TE T A B AR 5
Bt ER AR (S wkq18030107, JiF &%k
98.0%) HI4E FLar VIR A PR 2 ml $e it FaZp R iR
SRS (35 DST210427-035, Jii 4% 98.24%)
HH RS R 58 R R 2R A PR A w924t

AR 13 EARFSRIER) R EABITAME
JmER— I w2 R A T NG EAE R 2T 4 e N
ZREYIRE S, Ficus pumila LTRSS AL FE.
FEME B LK 1.

2 FAEEHR

2.1 UPLC $EEERE L

2.1 ARSI BORTSRERR . SRR
PR IR BT R IS i, R R, 0 R R
50 pg/mL FR G, BI1S.

212 HEHARER IS E BUT AR EARATSAM
MA GE=5) 405g, BERE, BHEHEL
i, KA 50%HEE 25 mL, FREE, Ik
B9 30 min, ¥, FAERE, H 50%F B E
BRI, B, JE, SR, B
2.1.3 i Waters HSS T3 (100 mm X 2.1

x1 HREER

Table 1 Information of samples

25 72 A
Gl IR RS
G2 IR RS
G3 TTHREEK
G4 TTHREEK
G5 TR 4
G6 I &4
G7 I &4
G8 I &4
G9 T~ ZRBHIL
G10 IV T
Gl1 TR T
G12 TR T
G13 IV T

mm, 1.8 um); ULHEEAGEIME A, 0.1%BERIE R
RRSIAH B, BEFEVEE (0~5min, 4%—6%A; 5~
10 min, 6% A; 10~14 min, 6%—11%A; 14~16
min, 11%—18% A; 16~22 min, 18% A; 22~26
min, 18%—75% A; 26~30 min, 75%—95% A);
Tl K28 300 nm; ARFRVLE 0.3 mL/min; 3EFF &
N1 uLs #EiRN 30 C.

214 REERE WE—0 R EAEIT K
VAT (SR G, LR 6 IR, DL 7 SUE4E)5
Rz RIE, RTS8 AN LA I AR R B BN
8] RSD 184 0.05%~0.54%, XU THIAR RSD K
0.50%~2.85%.

215 HEEMHRE WE-—#TRKEAHITEAM
(Ui G, “PATHIE 6 M HbmIEw, 7 ldhre,
DL 7 SISk RN S IRIE, 3l AR 8 Mg
(IAE XS PR BE I (8] RSD A 0.03%~0.72%, AHXT i
A RSD {HM 0.16%~1.90%.

2.1.6 faEtEikEE HE—HmT R EARAT R
AR (G5 G, S RlfE=E FE 0. 2. 5.
7 9. 12hHHATIE, DL 7 SIESRR NS RIE,
I EAS 8 AN IR AEXT (R B I ] RSD N
0.04%~0.87%, XTI RSD {4 0.26%~
3.98%, REIFEMEZERME 12h F20E.

2.1.7 JEHERRRE B3 TR EAHEATAN,
Hil A IR, RN E, R I Bl S
RS E i 5N 24tk 4R SRS AR AU VI R R



FEI9HBE4H 2024F4 8 A, 4 B W A&

Drugs & Clinic Vol. 39 No.4 April 2024 *901 -

(EFRZIMFE 2L, 2012.0 5O HATHOH, #E 8 A
HE, WA 1.

12 34 S on78

-~ ——a A - "

t /min

1 I"HRENETHME UPLC $HEEE
Fig.1 UPLC characteristic chromatograms of Fici

Pumilae Receptaculum
FRAEF RS ARIA, B5E TR EAEATRAE A
g 4, 7. 8 A AINEIGERIR. SRR PRsr)E
M. JWH 2.

il

0 5 10 15 20 25
t /min

4-HRIRIR, T-RAR, 8-FRSIRIR.

4-neochlorogenic acid, 7-chlorogenic acid, 8-cryptochlorogenic acid.

B2 RAMRE (A) MmFREFEIT (B) UPLC Eif
Fig.2 UPLC chromatograms of mixed reference

substances (A) and Fici Pumilae Receptaculum (B)

2.1.8 AHBUEEVPOY SR A X 24 ML 2 R 2 4 1)
W2tk R S AR U VA RS0 (2012.0 RRAS)
A G1~G13 3t 13 # R EAEITEMEE R
UPLC FHIEERE AT R A B, RAF35%,  1[A]
W 0.1, HBLHS, LA AR EARAT AR
o HERHE I, TR SEARALLRE R % 13 HEZGA AR
FEILE 0.98 LA, KB [Rl—Z5 A AS Rk R) 40 2
BRAT A —E, RN 2.

R2 TITRETBITAMBIMBRNE

Table 2 Similarity data of Fici Pumilae Receptaculum

i HHALEE i UL
Gl 0.999 G8 0.990
G2 0.998 G9 1.000
G3 0.999 G10 0.997
G4 0.996 Gl1 0.994
G5 0.991 G12 0.995
G6 0.997 G13 0.994
G7 0.998 R 1.000

22 FREE. BT/ HPLC SENE

22,1 XTI SVETRECH]  ERERIERR . T O
TR, MERE, I 50% H EE G RS SRR 50
ug/mL. 7T 10 pg/mL FIREVETR, BEIfS.

222 SR H & BT R EARATAM
MR GE=50) £ 1g, HEKE, BREHER
W, RSN 50%F EE S0 mL, S52E, WREME,
AR ALEE (T 250 W, SR 40 kHz) 40 min, il
%, B E, H S0%HEANE IR,
5], JEi, ENERUEM, HpfE.

223 %M Waters Symmetry Cis (843 (150
mmX4.6mm, 5um); PAFEERTENAE A, 1%E5R
WA B, BREESEME (0~16 min, 32% A;
16~18 min, 32%—40% A; 18~20 min, 40%—45%
A; 20~35min, 45%A); FMIPEK N 340 nm;
FEEN 10 puL; AFE 0.8 mL/min; N 25°C.
224 LMHERRFEE KEWHEZER 1 269.5
pg/mL. 7T 292.79 pg/mL 7R &% ISR 0.1
02. 0.4, 0.6, 0.8, 1.0 mL, & 5 mL &+, H
50% A RE R AN BE, R AT, DA R 0 ot &
WS MR A ARE M 2R, 15 2028 IR IR bn Ak th ¢
TR Y=25 155 X—19 875, r=0.999 7; /% ] hpifE
HIZE 7 FE Y=15 541 X—4 935.5, r=0.999 9, %&
B2, 75T 2rBIAE 25.39~253.90. 5.86~58.56 ng/mL
HIgmARLEXRR R,

225 FEEERE BUEIRA BRI, Esk
HERE 6 IR, e, 5REEEER. T WA
RSD 15735114 0.58%- 0.54%.

22,6 HEEMRE  EEHT R EABRATEMS
U5 G, “PATHI# 6 il g, BEFES#T,
SERSRERE . T WETH AR RSD {23714 0.70%.
0.46%

227 fEtElie  BE AR EAREAT AW
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W (G5 G, =EE 0. 2. 4. 8. 12, 24h
Wi, ERGERR. 7T UM RSD {EN 1.44%.
0.80%, XML AR ETRINE 24 h F20E .

2.2.8 [EIERALE S RELER R . TN
22.480. 3.581 mg, BT 10 mL £+, I 50%H
VAV R 44 )RR 2.16 mg/mL. 7] 0.33 mg/mL
RIINAEE RSB . KB WRI IR BRE 1 mL T H2E
HETE R, SPATERME 6 4, $ETVER. A lHU R
EAREITH (F5 G MEL 05 g BT LR 6
ANHETE R, KEHFRE, S p s, R
B, tFE R, FREER. TR IR
W 9 103.03%. 107.71%, RSD 1545l N
1.15%- 1.40%.

229 WESER  HRIEC 13 #EARFEFH) TR EA
BATAMBMIRL) 1g, REFRE, B HHm A,
BERENE, EREEILE 3, JCSRIEAN,  Febri il
LRAETHERE S TR SRR AN T IR E AL AR
* 3,

A 1

. LAm —_—

t /min
IR/, 2-7T .
1-chlorogenic acid, 2-rutin.
3 RAXERMA (A) FI-FREREIT (B) HPLC Ei%
Fig. 3 HPLC chromatograms of mixed reference

substances (A) and Fici Pumilae Receptaculum (B)
2.3 WHRUEHENE p A&

BT 13 AR EA AT ML 8 My
AEVEIETIAR . SRIRBR AN T B 7 O 4847,
R TT S} (=1, 2. 3+m; j=1. 2. 3-n;
AWFs m=13, n=10) . BT &IERAENRS
—, WO R AEEAE 1% 2 20 Y= [Xi—minXi])/[maxXi—
minXi] (Y NARAEACAL RS 8, X A5 T M
a3 NERRED BEATPRAELALEE . ARAE(E Bt
FERHE L THESAERRIE B Er. Bzl

Es-Bjy HHEAIRIRE Wi= (1—ED / (j—2ED ,
HRIFE 4.

®3 T EETETHRRER. AFTHMNESER (n=2)
Table 3 Determination of chlorogenic acid and rutin in

Fici Pumilae Receptaculum (n=2)

%' LR (mg g™ P (mg-g™)
Gl 4.30 0.66
G2 3.83 0.49
G3 4.27 0.79
G4 3.72 0.43
G5 2.60 0.33
G6 3.76 0.27
G7 4.08 0.40
G8 1.21 0.36
G9 3.80 0.46
G10 2.24 0.84
Gl1 4.05 0.50
G12 3.97 0.46
G13 3.93 0.38

x4 WECETEN RETEITERERENE
Table 4 Information entropy and weight of Fici Pumilae

Receptaculum index calculated by entropy weight method

M5 ERB BEeME| w5 SER NEpH
1 08800 00796 [i%6 0.9039 0.0638
2 08191 01200 |i%7 0.8609 0.0923
3 09247 0.0499 |[i%8 0.8140 0.1234
W4 06748 02158 |4LFEFERIE 09551  0.0298
g5 08419 01049 |FTUE 08184 0.1205

24 REERBKEZITE BB X XEKE
241 TEPMALE  EREORKES T, H5
e vH oA, WH m M, B n
TP 48 SR, HUEEHBR T FH X G=1. 2.
3oems j=1s 2 3n; AW F m=13, n=10).
TEZARPRPN T R AR AR RN, AR, Toikidt
ITHEEY, SRR E A E AR AT TC 2 A AL B,
HEALN V=X X (Y ARG EdE, X MR
GRECHE, X ONRE S MR RR T IAMED

242 KBRFIHE E&HSHEFH, bl
ZE Y| (AR R — IR R D MR
ZE 7y (AR & — TR bR s/ MED, 73 lid
N{Yg} Yy} XTSRS P HI R R80T
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JG) 7 |vi-vsj|+pAmax

min|Y;; — Y|, Amax = max|Y;; — Yy, |: X TR %
ZE MR RBTHE AN NE, =

Armin+pArmax

, 3t " A'min = min|Y;; - Y;

|Yij—Ytj|+pA’max ’

A'max = max|Y;; — Y;;|o ARSI S FFAACE Wi, B
FARMIIACE p {H, WK 4.
243 REBCJERIAHICRBE MR X TRl

BHFTIK rey = 25, &, WH S R

BH I ) = 20, B, Wk 6. Bt

VP 80 T AT T B 0 2% P 1 B ) B
K TR T B2 5% 1 (0 By /N
UK T B 75 51 FD T B0 % P 91

FEBH PR IMIRT KBy = — O WA 0T 56

UORUG)
BRJEr ANV B e P B AT HEY s R4 600
BOEZ R, RAERNENEER, Wk 7.

3 g

TR R AR ATRHE B 5 i@ rad i rp, s
56 LU BN AEAS B B A5 A, IR 2 R K
(254, 300 325nm), FIR[FEIRIBEERIKE R R

S8 R AN KA 300 nm B AN FREE - 0.1%
TR IR B BE M R LT, S ARRAE WA 58 . 3 5 A
o SEBGIRE ST . 70% FFBEAT 50% FF B f 2
BUSCR UL AR I R I HEHUSR . DLRFE I
SRR AR EIREENTEbREAT LA, AR
FH 50% H s 7 B 40 min, S35 A0 WA SR BURR i
. #5707 UPLC FRAEEIE 77k, FR4RIN T HAH
3ANESY, A GEIRIR . SRR FRARIRER

AR TR AR EARITEAME. 1
Ak BB RIS SR S R 4. S R A
TR DU . PO PSS TS T s
LI EAE R UST, ARBFFEINE 1T R EARATH
SRIFIRA T, 13 MM A RIET R LA GS.
G8 MRV THE T ) G10 NS (KA h2hkt
PR B8 = AR AR EASEEAT 2 SRR B AN
TREAEDT 0.35%, HARRES EHFFEE .
e RR . RaER & 'R, AT+
A, SRS T HEERRA, AEKHAR
TENE,  WORHE AN E SRR AN T

Nt — D AR P 1T R E AN AT 254
B 225, AR FAKIERBBGERTER p E 2701 % W
WAE, T AREAEATHIE 4 CRetER) RERK,
VLA LN TR EA AT R SRR, 2 g

x5 IEEFBITRINERENTRNSEFIRXEKE

Table 5 Correlation degree between evaluation indicators of Fici Pumilae Receptaculum and the optimal reference sequence

X T ]S P 51 1 SRR

ST W 2 W3 w4 Ugs Weo W7 iEs  LUERalE T
Gl 0.18 0.19 0.07 0.21 0.12 0.07 0.23 0.14 1.00 0.28
G2 0.20 0.17 0.08 0.20 0.12 0.08 0.25 0.13 0.16 0.16
G3 1.00 0.15 0.11 0.22 0.19 0.31 1.00 0.15 0.77 0.59
G4 0.88 0.20 0.44 1.00 0.99 0.12 0.37 1.00 0.14 0.14
G5 0.20 1.00 0.07 0.18 0.12 0.06 0.10 0.11 0.05 0.12
G6 0.14 0.25 0.08 0.18 0.11 0.40 0.31 0.12 0.15 0.11
G7 0.21 0.18 0.06 0.20 0.11 1.00 0.30 0.13 0.29 0.13
G8 0.07 0.26 0.05 0.19 0.09 0.06 0.08 0.11 0.03 0.12
G9 0.25 0.14 0.10 0.27 0.24 0.30 0.16 0.18 0.16 0.15
G10 0.14 0.14 0.07 0.18 0.11 0.16 0.11 0.11 0.04 1.00
Gl1 0.21 0.12 0.73 0.62 0.74 0.09 0.17 0.36 0.27 0.17
G12 0.43 0.13 1.00 0.50 1.00 0.12 0.16 0.29 0.22 0.15
G13 0.16 0.11 0.18 0.57 0.30 0.13 0.17 0.35 0.20 0.13
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Table 6 Correlation between various evaluation indicators of Fici Pumilae Receptaculum and worst reference sequence

M T B 22 55 7 5 IR ORI

" & 1 & 2 & 3 % 4 % 5 % 6 & 7 & 8 i ylin]les T
G1 0.11 0.20 0.13 0.56 0.31 0.25 0.12 0.36 0.03 0.15
G2 0.10 0.22 0.11 0.63 0.30 0.22 0.11 0.44 0.03 0.24
G3 0.07 0.26 0.08 0.47 0.16 0.07 0.08 0.30 0.03 0.12
G4 0.07 0.19 0.05 0.18 0.09 0.10 0.10 0.11 0.04 0.30
G5 0.11 0.11 0.14 0.92 0.32 0.60 0.33 0.91 0.06 0.54
G6 0.13 0.16 0.11 0.87 0.45 0.07 0.10 0.60 0.03 1.00
G7 0.10 0.21 0.17 0.59 0.44 0.06 0.10 0.46 0.03 0.35
G8 1.00 0.15 1.00 0.73 1.00 1.00 1.00 0.89 1.00 0.44
G9 0.09 0.29 0.09 0.35 0.13 0.07 0.15 0.22 0.03 0.27
G10 0.14 0.32 0.14 1.00 0.48 0.09 0.30 1.00 0.08 0.11
G11 0.10 0.47 0.05 0.20 0.10 0.15 0.14 0.14 0.03 0.23
G12 0.08 0.38 0.05 0.22 0.09 0.10 0.15 0.15 0.03 0.27
G13 0.12 1.00 0.06 0.20 0.12 0.10 0.15 0.14 0.03 0.38
®7T I ERITBEITHENKKEHF
Table 7 Relative correlation ranking of Fici Pumilae Receptaculum
95 BRI R RIRE HHRKIRSE He

Gl 0.248 2 0.2231 0.526 6 6

G2 0.1552 0.2419 0.3908 9

G3 0.4495 0.164 1 0.7326 2

G4 0.5290 0.1237 0.8105 1

G5 0.2009 0.403 2 0.3326 12

G6 0.1852 0.3518 0.344 8 11

G7 0.260 8 0.252 6 0.508 1 7

G8 0.1080 0.8217 0.116 2 13

G9 0.1954 0.1697 0.5353 5

G10 0.204 1 0.3654 0.3585 10

G11 0.3480 0.160 6 0.684 3 4

G12 0.4010 0.152 8 0.7241

G13 0.228 2 0.2307 0.497 3

8 (BRERJEER) AP T, JE8mt 78 ih s B 4t R R
FBRER IR BRI TE o VP Fabn od J5 22 (1 B2 AR
PIBBUERE AT X 4 )5, SRS DURFAE B 8 AMFr
TEVEIETHIRR . ZR IR ER AT R 0 BN TR bR K
RERFE R VPN AY, K45 21 i 5 8 AR 0 Gk
BT EHET , TR EAEAT A G EE N
0.1162~0.810 5, UiBH &= HIH))™ R EA AT
B ENZER. RIBHTCIEAFER, |
RER T R EARAT R E A, FxriEn]
AT R EARBIT MR

AT R EAEATRAE R, I DURFE
Bl e T AR L 4 SR AH A T o & 49 B0 S == A
R, AR R EAS AT 50 it S AN R R T A
%
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