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Quality Evaluation of Periploca forrestii stem-leaf in Guizhou base on multi-
index content determination combined with chemometrics

ZHOU Lingli, LIU Yuchen, PENG Leqiang, MU Kailang, RAN Fei, LIU Gang
Guizhou University of Chinese Medicine, Guiyang 550025, China

Abstract: Objective To establish an UPLC content determination method of seven components in Periploca forrestii stem-leaf (PFSL),
and analyze the content determination results by chemometrics method. Methods The analysis was carried out on Agilent Eclipse Plus
Cis column (100 mm x 2.1 mm, 1.8 um). The mobile phase was 0.1% phosphoric acid- acetonitrile with gradient elution. The volume
flow was 0.2 mL-min”!, the injection volume was 0.8 pL, and the column temperature was 30°C. Measuring the content of
neochlorogenic acid, chlorogenic acid, caffeic acid, cryptochlorogenic acid, isoquercitrin, astragalin and isochlorogenic acid C in 15
batches of PFSL by wavelength switching method. The content determination results were comprehensively analyzed using hierarchical
cluster analysis (HCA), principal component analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA).
Results Neochlorogenic acid, chlorogenic acid, caffeic acid, cryptochlorogenic acid, isoquercitrin, astragalin and isochlorogenic acid
C showed good linear relationship (R?>>0.999 0) within the ranges of 0.030 40—1.216 00, 0.012 60—1.008 00, 0.001 24—0.024 80,
0.01520—0.496 00, 0.011 20—0.179 20, 0.007 84—0.117 60, 0.003 64—0.136 00 ug-mL"!, whose average recoveries were 96.01%,
98.93%, 98.52%, 98.94%, 98.06%, 96.22% and 98.20%, with RSD values of 2.29%, 3.13%, 3.22%, 2.71%, 1.92%, 2.86%,
2.38%, respectively. Their mass fractions were 1.413 1—12.257 1, 0.912 1—10.090 6, 0.042 4—0.314 8, 0.926 6—8.537 9, 0.350 6—
3.3370,0.176 4—0.610 0 and 0.253 1—1.257 6 mg-g'. The chemometrics analysis results showed that 15 batches of PFSL could be
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clustered into three categories, cryptochlorogenic acid, caffeic acid, astragalin, neochlorogenic acid, chlorogenic acid and isoquercitrin

were the main differential components in 15 batches of samples. Conclusion The established method for the determination of multi-

component content in PFSL is stable, which can provide reference for the quality evaluation of PFSL combined with chemometrics

method.

Key words: Periploca forrestii stem-leaf; content determination; chemical identification mode; quality evaluation; neochlorogenic

acid; chlorogenic acid; caffeic acid; cryptochlorogenic acid; isoquercitrin; astragalin; isochlorogenic acid C
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T BAXH 22 22 (Periploca forrestii stem-leaf,
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2K 5 24 55 Bt e 4 ST 36 TS 1) 48 5 Ay 8 T LA AGD
JEMEY) e H Periploca forrestii Schltr.ff) 251, BT
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Table 1 Sample source information
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%A Agilent Eclipse Plus Cis (100 mm X
2.1 mm, 1.8 um), VisiHN 0.1%EMK (A) -4
i (B), WelikhE: 0~9min, 7.0%~7.5%B; 9~
28 min, 7.5%~9.0% B; 28~31 min, 9.0%~13.0% B;
31~55min, 13.0%B; 55~60min, 13.0%~14.0% B;
60~62min, 14.0%~16.0%B; 62~67 min, 16.0%~
18.0%B; 67~72min, 18.0%B; 72~75 min, 18.0%~
21.5%B; 75~80 min, 21.5%~65.0% B; 80~82 min,
65.0%~95.0% B; AFRViE 0.2 mL-min™!, HEFE
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& 0.8 uL, FHE 30 C, A 1~49 min: 327 nm,
49~70 min: 254 nm, 70~82 min: 327 nm.

2.2 AR

221 HHASE RIS HCPFSL 250y,
. E 50, BURR 0.5 g, MEME, BT
20 mL HEE M, IO 75%Z 8 10 mL, R,

AR HEEL 30 min (T 200 W, SR 40 kHz), i
A, 1 75% AN R IBCR R R, #25), 1T 0.22 pm
TUFLIEMR, HUERUEA, B S A

222 REXN M SIEEE S R EIRBUR SRR
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HUOHERS . M. R, REHRCET
50 mL 2, AN 75%Z 8, Bl i £k 5537
4 62.00. 112.00. 98.00. 170.00 pg-mL~" [ % i#
il £ T W) G 55 78 BOHT R i - IO . @ %
I mL T 10mL &+, A 75%CBEE R B ZIE,
®e], BENREX IR G.
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10 mL, %M “2.2.17 TR 76 & 015 .

23 FEFER

231 LEEER HSEEE. SEEER. S
PR SRV €217 TR itk 7 VR . 45 R,
1E 327, 254 nm KR T, 25 VAR R
TP B I T AL TG T4 R B, L 1. 45 2R3

B ikt JEm .

232 ZMERARFEE WL 2227 BURRAX
M OBERE 0.1, 0.2, 0.4, 0.6, 0.8 pL, JEAX
TR SR T @BERE 0.2, 0.4, 0.6, 0.8, 1.2 uL. &
AN IR ARGBEFE 0.1, 020 0.4, 0.8, 1.2 2.0 L,
Tz “2.17 BUN A SR AFEREDIE , LUK R S v
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“ | E: 327mm
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t/min
LRI s 2-SR R 3-WNPERR s 4-BRERRRR; S-S s
6- S n Y 7-FEER C.
1-neochlorogenic acid; 2-chlorogenic acid; 3-caffeic acid;
4-cryptochlorogenic acid; 5-isoquercitrin; 6-astragalin;
7-isochlorogenic acid C.
E1 zZAERA. B) . ME&EAR (C. D). S1HE#RA
& (E. F) UPLC
Fig.1 UPLC diagram of blank solution (A, B), reference
solution (C, D), and sample solution (E, F)
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Table 2 Results of linear relationship test

EY LR R R2 LEMETE Fl/ng
e Y=1343.00 X—25.353 0 0.999 6 0.030 40~1.216 00
SRR Y=1463.90 X—12.996 0 0.999 6 0.012 60~1.008 00
i Y=2087.90 X—0.332 2 0.999 9 0.001 24~0.024 80
R 5 Y=11352.40 X—5.855 9 0.999 1 0.015 20~0.496 00
SR Y=1620.10 X—6.897 8 0.999 8 0.011 20~0.179 20
E- PRt Y=873.56 X—4.814 1 0.999 8 0.007 84~0.117 60
SRR IEC Y=1702.60 X—6.639 5 0.999 0 0.003 64~0.136 00

233 EEERE B 42227 W R IES X IEER,
2 “2.17 WUNSFAFELLIRE 6 X, THEBSE )RR
SRR FRZR IR NHERR . St B R m T
SRR C WM RSD 70518 0.69%. 0.65%-

0.66%- 0.63%- 0.43%. 0.83%. 0.73%, FHILH
5 B R 4T

234 BEEMHRE H6 M S3 AN, WL “2.2.17
TR T 24 K i VR, 4% “2.17 TUR SRR
% “2.3.27 DUFAREF SR ETIR . SRIAIR . Fask
JRER WMHERR . SR . R e H i &2 RSD
43N 0.35%-0.12%- 0.46%- 0.58%- 0.78%- 0.74%
0.78%, FZITIEER MR,
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235 InFERICRES RSB AOEREM (S3) 6 i
0.25 g, BT 10 mL #EIEHH, FEE MRS X
WA CTZRIERR . ZRJRIR WIHERR . FRZR IR
FM . B ndE . FARRR C MR EIREE 5
4 119 6.30- 956.00+ 34.00+ 967.00+ 536.00. 169.00-
34.00 pg'mL™) 1mL, FREZEMA 3 mL75% L,
PR, % “2.2.17 TRk &, % “2.17
TR AAFRERE . BatRIR . SEJRIR . FRERIR
DNERR SRR HE . R S ISP I RE Rl YR

43N 96.01%- 98.93%- 98.52%- 98.94% . 98.06%-
96.22%+98.20%, RSD 43 4 2.29%-3.13%-3.22%-
2.71%+ 1.92%. 2.86%- 2.38%, FWIiZ#1 5 iEUE
TR R4Fo
2.4 t&NE

IV 15 L PFSL FE b, 4% “2.2.17 WU 7 ikl &
PER AR, % “2.17 TUR &M T E RN E, 4
Rk 3 Froan, AFEF=HL PESL H 7 ME2E A&
sEAE, KAt 5iig . 250 . R 5 & 25w .
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Table 3 Determination results of stem and leaf content of Periploca forrestii

Ji R (mg g71)

%%

BTk IR LR IR I (S SN R T N SEERIRC

S1 2.342 2 1.768 2 0.116 7 1.616 6 0.526 9 0.302 8 0.364 6
S2 3.364 0 1.6354 0.162 2 2.0156 0.673 6 0.2956 0.4512
S3 15471 1.3336 0.070 6 1.106 3 0.7290 0.2327 0.559 5
S4 6.486 0 25299 0.2170 5.3234 0.709 2 0.1731 0.2480
S5 3.607 3 2.3601 0.1221 3.146 5 0.4157 0.418 3 0.502 6
S6 45017 3.5438 0.072 2 3.5994 19311 0.2737 1.2324
S7 9.402 1 4,159 4 0.100 9 8.367 1 19311 0.3211 0.273 3
S8 6.376 7 45479 0.0416 6.363 6 2.7758 0.2591 0.3110
S9 24275 1.8165 0.058 9 2.062 1 0.667 1 0.1729 0.807 3
S10 5.7509 3.826 3 0.0470 55471 24199 0.2611 0.4299
S11 1.384 8 0.8939 0.042 7 0.908 1 0.3436 0.280 4 0.490 8
S12 7.8320 4.458 7 0.126 3 5.1913 0.9099 0.2321 0.589 7
S13 6.990 9 9.888 8 0.286 9 4.460 3 1.108 5 0.3726 0.402 4
S14 12.012 0 9.5031 0.242 3 6.236 4 3.270 3 0.422 2 0.8617
S15 10.679 8 7.3949 0.308 5 3.1752 1.528 8 0.597 8 0.399 3

2.5 LEERIAR W 1R B

251 FHAHT (HCA)  BL IS HeM e 2ntoh 7 sf’j A R R .

S11

AN S RN R, N SPSS 26.00 B4R 41 18] 3%
FektAT HCA, S5 E 2 FoR. MEEE N 15 i,
B N33, S1~S3. S5, S9. S11 NE 12, S4.
S6~S8. S10. S12 5 M 2¥; S13~S15 K% 11 K.
252 FEE T (PCA)  PCA ZXTHHFAR Bt
T2, FERFFEAEERE BATse , WEdRHITH
YEAbP, RBIFFERR H B —F T 7% 150
JEAT FRIAE DR e B A L T AR i, s 1R
BNy, PL 15 it PESL RS 7 NMERR >
SEMNESERNEEHT PCA, ERNE 4. 340 E
B BARTTERE N 89.045%, F4IE PCA 455 ml ¥
15 #it PESL %1434 3 2%, PCA 45585 HCA —5(.
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Fig.2 Cluster analysis pedigree diagram
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Table 4 Eigenvalue and variance contribution rate 2 . S8
1 59  SASI0T es7 *S14
TRy FHEE TETTERE% BRI ETTEE % ~ (1" SITe"S3, , = <
- s 2513
1 3642 53030 52.030 2 152 sis
2 1458 21.260 73.290 I E— ; 5 i
3 1.103 15.755 89.045 tl

f 3 I, PCA HRARFIEE AL 2R 7R 2R 3
AR s, VLI 3 AN 32 RS I BT 4 SR T DL
A IRANFEFHL PFSL 2[RI &, Aeic 4Tt
SR 15 FERE SRR E R

DAL - 2 47 40 PR AE — s B2 P L R S 5% 3 i oy
HF 6 2 M AHC R EL, At 3 AN E Rt
PCA HRITIRRAE /1. SR IER 5, BrgtJamg. %t
JRER. WIHERR . B R EHEENS 1| EREEREN
B8 FRERERE . SRR 2 FRAR
I IERAT s R RER C fEF s 3 L AB M
TR .

B 15 HEARE = 1) PESL B4 2 &5\ SIMCA
14.0 B FE RS E5E (B 4). KA SPSS #fF
THE RS9, LA T 0 L IR 77 22 TRk R
BEWTELEESD, HEARXN Z 5-=0.58 2,1+0.24
2,+0.18 Z;, HARGER NI 6. S14 L5613 =i,

1 2 3 4 5 6 7
A5

B3 EmoohEaE

Fig. 3 Principal component analysis gravel diagram

®5 ETHEERE

Table 5 Factor loading matrix

AR F 4L F 2 F 53
AR R 0.960 0.086 -0.073
SRR 0.921 -0.093 0.164
Wi R 0.687 -0.632 0.022
(ST 0.700 0.551 -0.382
SR 0.703 0.605 0.131
PR 0.642 -0.557 0.208
SR RIRC -0.058 0.304 0.929

4 ERNEBHE

Fig. 4 Principal component score plot

x6 EMAEANEER/D

Table 6 Principal component score and composite score

G5 ERL EH2 B3 LeR(N
S1 —0.862 —0.778 —-0.327 —0.750
S2 —0.649 —0.748 -0.121 —0.580
S3 —-1.187 —-0.170 0.269 —0.690
S4 —0.096 —-0.143 —1.504 —0.360
S5 —0.410 —0.873 0.069 —0.440
S6 —0.262 1.155 2.328 0.530
S7 0.791 0.981 —1.488 0.430
S8 0.360 1.475 —0.985 0.390
S9 —-1.140 0.422 0.813 —0.420
S10 0.109 1.247 —0.539 0.270
S11 -1.314 —0.450 0.086 —0.860
S12 0.095 0.398 —0.202 0.120
S13 1.062 —-1.157 —0.088 0.330
S14 1.987 0.584 1.345 1.540
S15 1.517 —1.943 0.345 0.480

BASKT 1, UHAZE 15 ORFE = HUfRE S, ot
FEHLE) PRSL 37 & S«
253 B miR/N ZFHN M (OPLS-DA) A
Bt —2 oM 15 HEAR e R 2 R, R
SIMCA14.0 #4347 OPLS-DA (& 5), 15 b/~
FESh4 A 3 2%, 5 HCA Ml PCA 4531 —%.
AR B (VIP) 2k A R 77 i 2 ik
(P EEAR bR, DL VIPERT 1 A, ikt 6 4
ZER MRSy (B 6), 1% VIP K/NHEFR AR A B4k i

— s7 5810
S R s9
£ 0 +S14- cs]®eS6 oo
8 ) SI3 =TT, e e ggeSIL
S 515 ¢) S5 51
- -3
e s - 2 4 .

0
1.002 43*t [1]

5 OPLS-DA B5457E
Fig. 5 OPLS-DA score plot
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Fig. 6 VIP diagram of stem and leaf of Periploca forrestii
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