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Evaluating the quality of Miao medicine Periploca forrestii Schltr based on 6
caffeoylquinic acid components combined with stoichiometry

AN Lan-lan, LI Kai-min, HE Qian-qian, YANG Wan-zhu, LIU Gang, LIU Yu-chen
Guizhou University of Traditional Chinese Medicine, Guiyang, Guizhou 550025, China

Abstract: Objective To investigate the effects of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, isochlorogenic
acid B, isochlorogenic acid A, and isochlorogenic acid C in effective parts of rhizoma arthritis against rhizoma arthritis from different
sources of Miao medicine Periploca forrestii Schltr. The determination of 6 kinds of caffeoacylquinic acid chemical components and
comprehensive analysis of their quality combined with chemometrics provide a basis for a reasonable and effective evaluation of the
efficacy of Miao Medicine Periploca forrestii Schltr against rheumatoid arthritis. Methods Simultaneous determination was
performed by HPLC-UV method. The column was Xtimate C;g (250 mmX4.6 mm, 5 um), the mobile phase was 0.1% formic
acid-acetonitrile, gradient elution, the injection volume was 10 pL, and the flow rate was 1 mL/min. The column temperature is
25 C and the detection wavelength is 327 nm. SPSS24.0 and SIMCAI14.1 software are used for comprehensive analysis and
evaluation of the quality of medicinal materials. Results The content of 21 batches of Periploca forrestii Schltr samples from
different sources was determined. Through the cluster analysis, the 21 batches of samples were classified into type III, of which the
quality of types II and III was better; principal component analysis and partial least squares discriminant analysis The results were
consistent with the clustering results. The chlorogenic acid and isochlorogenic acid C were screened to be the markers that caused the
differences in the quality of Periploca forrestii Schltr from different sources. Conclusion The determination of the contents of six
caffeoacylquinic acid components combined with stoichiometry can further evaluate the efficacy and quality of the anti-rheumatoid
arthritis effect of Periploca forrestii Schltr, and provide a reference basis for the quality control of Periploca forrestii Schltr.
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g R B ERL (Asclepiadaceae) ALANEFEY)
B0 H Periploca forrestii Schltr. )R 84 Fk,
se st DRI, W T (R4 (H2h
) W wkr, 3, BARXBRE, 3% MR 2 o
M, FFRIRSCTR, BIMRGT, ALARIEP. B
WSCER AR D, S R B PR T R
(rheumatoid arthritis, RA). 5y HUIIRE M Sz 411
HlSEE L, H R B S A A2 B S8 BN RER R
TR, RN ER IS, BEEA C21 Bk 8% . A
HETIAT TR I, R RIS IR e R4 Ak
NPT RA TEPE, HREBEYL RA BRGHAL. 7R
B, R R RO 2 T R R L B R T
RA JEPEM T S R R i ik E AT 3 B
(EMAE T2 RIGZM B ERRE) (2003 4ERD,
{ELEZ AR T T B T RIS PR TR R
B BRSNS REAR G P42 i) BE i 7 (R 24544
JRED, KX TR e N BB DT RA 2050
B2 S E AR YER 7y, RN &5 St BT
T T SR T RA DAL BN T AR
RN, Rk, AWFFCiEE HPLC-UV 30 & 2B
B REE R LG 6 FhummHERE 28 T RIS & &
SEEREN (CAY ERIT T (PCA) KRR
/NTIRHH 3T (PLS-DA) 54 VP BB e 25 44
i, X TR RAM SR AT
W & B E e
1 UBESHR
1.1 ¢E8

LC-2030CN = 20 AR (i, AHE H 3R &R
i, AR, ARE RS R A A Al TR (H
KEGHEATD; XS205 BUATi5r 2 — R G i
FEAT]D; FA2204B BT RF (LHERFERTAL
AR AT]D; DRHH-2 BUE IR KB R (R
RS A IRAF]D.,

1.2 X%

SRR RS (fibS CHB190121). Hr4t R g
RS (Bt CHB190217). FRgkJERRN A (it
‘5 : CHBI180905). m&xJiifg A XtH M (k5
CHBI180921 ) . R &t i B Xf M & (it 5
CHBI180923 ) . R gt iR C X M (it 5
CHB180925) T BB v i& Fh AL M RHE A IR A #]
JRED IR T 98%. LMENEiEal (SEE KA
7D, HARRFII b4, HPLC FACNERIGH
PRA = A K .

21 HEAFRIE T BB LM, G5 ERey
KRN E R E NS BERLR Y 8 e &
Periploca forrestii Schltr. I FIERZE, HAGE
WA 1.

x1 HBERRER
Table 1 Source information of samples
G R ) R
S1 BT R AR 247 S12 SRR R RX 15
2 StPHMERE ME P AMAE IS SUNER 1 5
S3 BEFHMEA G £ IR REAT S14 SHHEH 1 5

S4  BrPHTIIE RIS 21T S15 Bl

S5 BrPHIAE R IEZIM i S16 BT~ B R PAH
S6 B PHIAE RIS IE 21T S17 BN E

87 SAMAREITS S18 A

S8 HME S19 iR

89 BNEEE EYUEAKE 25 [S20 I EEHIN

S10 SR 1 5 S21 R IbE

S11 SR EK BT

2 FAEEHR
2.1 BiEEH

Xtimate Cig (250 mmX4.6 mm, 5 pum) EL i,
WBIAN 0.1%HERKIFER (A -4F (B); BB
Vel PEBFEAFN 0~16 min, 8%~9%B; 16~21
min, 9%~11%B; 21~25min, 11%~13%B; 25~
60 min, 13%~16%B; 60~85 min, 16%B; 85~90
min, 16%~17%B; 90~98 min, 17%~20%B; 98~
104 min, 20%~21%B; 104~ 115 min, 21%~22%B;
HEFER 10 pL; AR E 1 mL/min; #3525 C;
KK 327 nm. i & WK 1.
22 CREXRE&IEREIE

ARG ERREOT IR ST SRR . SRIRIR . FasiR
TR\ FEREIR B 4R R A FISF 2R R C 5.02.5.00+
5.02. 5.03. 5.04. 501 mg BT 5 mL =/f, IHHE
SERBZNE, BOH RO SR BB — X HE S i £ 73
R U R S 20 B, R B o A
JEE4317 20,08 100.00+ 20.08 20.12+ 20.16. 100.20
ug/mL VRS R AT -
2.3 HiXEAERNEIE

FEERIMFERAN A 16.0 g, FENEEE 1125
TN 70%CBHATR 400 mL, JNFAEREZE 3 K, 4
K1 h, GIHEIGR, KIBZT, IKAERGRE,
SRR TS, &5 BEERCEE. 1B T REAE
B, S2EE 3 R, ¥ 3 IKBEER CERREIUR A IE, T
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1 EEXEBSE (A) MR B) B HPLC

PG R RIS IR LB ZEBGHRAL (HGT-C). K%K
& HGT-C BRALK K 25 mg, B 10 mL B, hnFHEs
2mL, AT 2 min, B4, IMFECREZIE.
RA), 4022 pm MALUERERE, EEE, RIS
PR IR
24 HMERER

fm I LR XA AR 1 mL, B
10 mL i, IHEEEZ, 6l 73208 A0 I
1; PR EBURA XS 1, & 100 mL =i, h
B EZ, Hl&ERRAXNRE 2. % “2.17 TR
Rk fE, AN 1 2B 10 5. 100 15,
20 pL, VREXTHEE 2 AR 1. 10 pL, WE &
FRAT AR, DL B AR (ug) BEALKR
(X)), WEHBAMABER (V), ZlbaEdis, 5%
B VERPERNE TR AR REL () KR ZRMEVE
PUEMEEL (SIN) Z108 3 0 1 BT IR S BOR B R N

Fig. 1 HPLC for mixed reference substance (A) and Kyl (LOD), L S/N 214 10 & 1 [0 I8 5L vk
samples (B) BENERIR (LOQ). 4HIE 2.
F=2 6 MM EE TR A TR LM X F
Table 2 Linearity correlations of 6 coffee acyl quinines analytes
WEM Lotk | A 2 r LMY /g LOQ/ng LOD/ng
RoTES LA Y=3X10° X—29 654 0.999 1 0.010 04~2.008 00 0.200 8 0.040 16
2R Y=3X10° X—51 805 0.999 6 0.010 00~2.000 00 0.200 0 0.010 00
Fagr SRR Y=3X10°X—39 017 0.999 6 0.010 04~2.008 00 0.200 8 0.040 16
4R K B Y=3X10% X—57 403 0.999 6 0.010 06~2.012 00 2.0120 0.804 80
N Y=3X10° X—70 520 0.999 6 0.015 12~2.016 00 2.0160 0.806 40
eI C Y=3X10° X—51 563 0.999 6 0.010 02~2.004 00 2.004 0 1.002 00

25 BEERE

R Y 2.2 7T VR Aot B AR, 15217
TN R KR IESERE 6 K, 1IE TS AL
LERUHGR )RR . SRERR . BRGEIEER. SE4RIETR B
SRR A FIREEIR C WA RSD 43500
0.24%. 0.32%- 0.36%+ 0.59%. 0.99%. 0.47%, 3
HIAN 8 55 B R IF
2.6 TREMIRAIE

¥z “2.37 BUF W7V & A s, o milfE
EiR FACE 0. 2.5, 5. 10, 20 40h, % “2.17 T
TG T E, LA WA . AR
SR AR, RaER. RaER B, Rat)i
TR A ISR AR C MUEAR RSD 73700 2.13%.
2.13%-+ 2.32%- 2.46%-. 2.45%. 2.08%, F MR
FVETRAE 40 h NEERE .

27 EEMRAW

H[] — it 2B R i (S3)HGT-C #Ar AR
5 “2.37 iR kA% 6 bR i, 1% “2.17
TR Gk 2 PE R 2, O SRS VTR, THE
HENE RSD. S54RI SRR FRgt)s
R EREIE By FEARJERE A FISF4RR IR C (&
S BURSD 435N 1.77% 1.29%. 1.08%. 0.76%-
1.14%. 1.28%, RIJIZITIEE G R,
2.8 NAFEULERIRLE

Y JR] — b 2B R RE S (S3) HGT-C #BA Atk
mk R 12.5 mg, FEEME, BT 10 mL &R,
53 AR B0 NS TR o v IR 4 R R (12.78
pg/mL). Z% RS (472.40 pg/mL). P %% JE R (46.08
ng/mlL). FELEIR B (29.12 pg/mL). FE4EEER A
(118.60 pg/mL) Fl R4k JEER C (424.80 pg/mL) Xf
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M % 1 mL, #A 2 min, MPEEEZSZE, &
51, PATHIE 6 fre % “2.17 TR M 241t
FEDGE , 0SB AR, v 5 H BSR4 1)
102.4%-+100.1%-98.27%- 101.0%+ 100.8%+96.26%,
RSD {H2 5N 1.06%. 1.67%-+ 1.51%. 2.88%.
0.77%-~ 0.95%, 3B S 7 1) 25 52 I o2 g v v A 1

Y5
2.9 HamilE

B 21 fbRE AR, 2 “2.37 TR A
i) & HE IR VAR, 2 “2.17 TR R i SR A e R
SE, LSRRI, THERE i 2 o0 (R i
DG EIRIAE 3.

F=3 2 HEFRMUELER

Table 3 Determination results of 21 batches of samples

JRESH/ (mg g™

o Wik 5 R G5 Kast 5 SRR B SERERR A SERIERR C
S1 09450 28.579 0 3.2180 1.804 0 8.0500 343580
S2 0.836 0 18.536 0 2.720 0 1.0710 2.9370 11.3770
S3 0.963 0 36.741 0 3.626 0 2.2490 9.174 0 32.2380
S4 0976 0 24976 0 3.0620 - 7.5170 347230
S5 — 3.2570 0.897 0 — 1.752 0 3.2630
S6 0.7150 19.529 0 2.3920 1.4010 7.3340 26.588 0
S7 1.100 0 31.097 0 3.5850 2.024 0 6.1950 24.647 0
S8 1.467 0 48.468 0 4.467 0 - 3.486 0 18.1510
S9 0.7370 6.5950 1.5730 - 2.0750 43530
S10 0.760 0 9.1830 1.776 0 - 2.5000 5.864 0
S11 - 5.062 0 1.0140 - - -

S12 0.769 0 9.464 0 1.8750 — 3.0430 9.478 0
S13 — 4.6700 0.868 0 - 2.4250 10.372 0
S14 0.3970 10.5150 1.6590 - 2.8630 5.864 0
S15 59420 209320 8.4720 - 33410 6.6100
S16 0.883 0 9.522 0 1.804 0 - 1.643 0 2.4370
S17 0.709 0 14.5550 1.4770 - 6.771 0 54758 0
S18 - 5.0140 - - 2.0470 5.1790
S19 — 3.998 0 — 1.6500 4.0810 6.1470
S20 - 2.4530 - — — 3.6350
S21 0.4270 94810 1.490 0 1.504 0 9.661 0 34.080 0

3 EIESH HWiE CA & RATLUE H, HIEEFE ST 6 Mk

31 CA s EmIK, HA 6 #FEMASHaimR, 11

PL21 b B R 20 6 AR L 2 T R 2K
Sy e N R, 18 SPSS 24.0 iit#EfE, RAA
(]SSR 2532, DA O BRI EE BS AR A d AR ALLEE
MR AT, XAMAERIET CA. Z5REH, 21
HEAEM A 3 25, S10. S14. S16. S5. S20. S9.
S18. S19. S11. S12. S13. S2. SI5 NI, SI.
S4. S3. S7. S6. S21. S17 NEHIK; S8 HJlA
I, RRE WA 2.

HFEMA SRR B, HAPRETTUEMN 3
MM h R R FaxRiR A FRERR C S &
PR, HAEMIINREERT 2 LA S 22 A B 4 R
M2 BRERIR AL RIR By BEIERE & o 4 IR |
TR A MRSRIR C SRR R, HRMD
WA ATIAS R 10 H KA S8 FEdh
t, HERERR S B2 21 fithef b s i, HEH
R 21 7 5% )5 R B
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Fig.2 Cluster analysis of 21 batches of samples 6 895 20

3.2 PCA #1 PLS-DA

KA Z RS SIMCA14.1 53] PCA
1350 B LL S L 3D EIFN 21 #EFE 5 Y PLS-DA 155 B
3D B & VIP . gL 3. 4. SRR, R
AW B R 7 PCA SKWLETRE T i AR SR 4E
21 fLFESAIREB RN 3 2%, HAaEdEmeEs, 5
CA 45—, AT LUSE 0 BV ) s A i TR 1) 22 5
TN E AL B R 4 NRIRAES, | A
TR 3 R, = |MOAAES 1. 2. 4 R,
Hb 1. 2 RIRIZM B ER L, Bl LA i~
X5 zF M= XA —E Rz .

GEAAEEEMRS (VIP) i, Ll VIP H K
T 1 AbrifE, THEMSRIEA SR 2 M ER
PEFR B, FLRZ MR AR AU 2> U8 6> U 5> 104
3> 4>0E 1, FHPRGIRIR. FARR C. Fék
Jifg A BREEEIR. SRR B Higklimg.
SRR R AN S48 R C 3X 2 ANl 72 5 AN A 2
HIEAAIbREY, B R E e R
WA -
4 g
4.1 HNEICHERE

ASEm I DAD R #R#EAT 190~450 nm 4
WK, 4550 ERAE 327 nm KR AikIg B

3 21 #tA#&K PCA 55 B RHE 3D
Fig. 3 PCA of score plot or 3D for 21 Periploca forrestii
Schitr samples
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Fig. 4 VIP plot of PLS-DA

FERGT, AR R, (5 B TE A .
42 RENERGRIEE
KLU HEL T LIE-0.1%BIRK . ZHE-0.1%H
K ZHE-0.1%EER /K ZH5-0.2%FR/K . ZH-
0.05% FER /KM R 88, SEREW, 285-0.1%
FR IR /K VR Y 1) A s P58 300 Tt €8, T D U T B
SRR, BRI A 2 -0.1% F R /KA -
43 HR. ARRE. BIEHENEE
ALIGHEHEEE T 20, 25, 30 C. 45RER
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fE 25 C T &NMEIEES BRLF, ARREHEET
0.8+ 1.0 1.2 mL/min 45 &/"7E 1.0 mL/min %
A oy B ELEF . 18 T CAPCELL PAK Cig
MGII. Xtimate Ci3 /% Agilent C g3 Fhtaift, 255
BoR MM Xtimate Cyg I AN RS 20 B
MR LT
4.4 INZE

AWFFRESL T HPLC-UV V40 Hrill 52 BB 5T
KRIBHE S KA RS S B %, 1R
X 2R RE SR AT IR, TSI E BT A S
AT R A3 HT 77 VR T FH T B R D O R ) S
b B, N R AR ) Stk Y £ R A
W FEER LA %
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