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[ Abstract] Objective To establish the HPLC fingerprints of Platycladi Cacumen from
different origins and evaluate its quality through chemical pattern recognition. Methods An
HPLC method was adopted. The determination was performed on a ZORBAX Eclipse plus-C,
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(250 mmx4.6 mm, 5 um) column with mobile phase consisted acetonitrile-0.1% phosphoric
acid with gradient elution at the flow rate of 1.0 mL-min". The detection wave length was set
at 254 nm. HPLC fingerprints of 24 batches of Platycladi Cacumen were established by using
the Similarity Evaluation System of TCM Chromatographic Fingerprints (2012 edition), and
the common peaks were determined in combination with the spectra of mixed control. SPSS
25.0 software was used for cluster analysis; Simca-P software was used for principal component
analysis and partial least squares discriminant analysis; the differential components affecting the
quality were screened. Results There were 13 common peaks in the fingerprint of Platycladi
Cacumen. Compared with the control fingerprint, the similarity of the 23 batches of herbs was
greater than 0.92 except for the S2 batch. Four chromatographic peaks were identified, which
were myricitrin, quercitri, isoquercitrin and amentoflavone. The results of cluster analysis
showed that 24 batches of Platycladi Cacumen could be clustered into two categories. S1, S3-524
were clustered into one class. The medicinal materials from the same origin had great differences,
and the medicinal materials from different origins also had similarities; S2 was clustered into one
class, which was Sabina chinensis. The results of principal component analysis showed that the
cumulative contribution rate of the six principalcomponents was 88.412%, which could reflect
most of the information of the original chromatographic peak. Partial least squares discriminant
analysis showed that 5 components were selected ,which were the landmark components of
24 batches of medicinal materials to produce differences. Conclusion Established HPLC
fingerprint is simple and accurate. Combined with chemical pattern recognition, it can be
used for the quality control of Platycladi Cacumen. Five components such as peak 8 are the

differential components affecting the quality of Platycladi Cacumen.

[Keywords ] Platycladi Cacumen; HPLC; Fingerprint; Chemical pattern recognition
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Table 2. Gradient elution programme
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%7 AL %> AL
S1 0.972 S13 0.991
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Figure 4. Dendrogram of cluster analysis of 24 batches of Platycladus orientalis
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Table 4. Principal component eigenvalue and variance contribution rate

o (UL GEEROR(E) P )7 il
FHEE 2SR (%) RRTETEE (%)  FFHHE  JrEsiks (%) BROrE5EE (%)
1 4.432 34.095 34.095 4.432 34.095 34.095
2 2.440 18.766 52.861 2.440 18.766 52.861
3 1.837 14.129 66.990 1.837 14.129 66.990
4 1.148 8.831 75.821 1.148 8.831 75.821
5 0.911 7.011 82.832 0911 7.011 82.832
6 0.725 5.580 88.412 0.725 5.580 88.412
RS EM T ITEETERE
Table 5. Principal component analysis load matrix

5% 1 2 3 4 5 6

1 0.384 -0.002 0.424 -0.215 0.159 0.117
2 0.328 0.112 0.326 0.125 0.029 0.098
3 0.183 0.806 -0.006 0.073 0.172 0.286
4 0.785 -0.213 -0.431 -0.029 0.047 0.270
5 0.761 0.075 -0.230 0.201 -0.054 -0.316
6 0.842 -0.234 -0.228 0.025 -0.076 -0.228
7 0.872 -0.199 -0.289 -0.043 -0.068 0.126
8 -0.317 0.587 0.003 0.354 -0.507 0.271
9 0.289 0.621 -0.307 0.521 0.119 -0.164
10 0.244 0.479 0.583 0.007 0.463 -0.256
11 -0.021 -0.609 0.239 0.712 0.035 0.131
12 -0.515 -0.415 -0.284 0.309 0.541 0.172
13 0.264 -0.360 0.777 0.195 -0.247 -0.081

https://ywlxbx.whuznhmedj.com/



892

R, VLHIER . IR XA Y B R A
s s [RIEEE &5 mT 0, S2 5 23 HEFE &
KREBA—2, BEHIZITE AT LA R DO s
HEkar:, 45REAE 7RSI R . 15 El
WK 5.
2.4 RE/NZFRE-FIAN S

HENT 24 SRR A AR GOR R S AR E 1Y 13 R
FHZICEM KR, KRS A Simca-P 14.1 3K

Chin J Pharmacoepidemiol, Aug. 2023, Vol. 32, No. 8

F, AT/ ek — 5B mE A A
B R2X(cum)=1. Q2(cum)=0.996, 3% 13 k4
Y1 Tk S LA N P8 > P6 > P9 > P3 > P4
> P5 > P10 > P11 > P13 > P12 > Pl > P7 >

2. G5 ILE 6. LATTERIE > 1 IhrifERS 2] 54~
ﬁ%\, Hofy 3ANETHRIN, 200 6- Mt Rz 1 . 9-
FEAC LRI . 4- Attt . ULEAIX 5 A Ro 2R
R 5 R A T bR R A

W
| R
4 |
] EES
3 W v
: W
5
4
, @sis
i
@®s1o
| @s6 s4@ ®sg @ ®s:
= s11
So @s21 P, P )
i 520@®s8 s y
| sih@ @510 514@@®s5
24
-3
E s2
-4 T T e T T T ¥ T !

-2

t{1]

R2x[1] = 0.289, R2X[2] = 0.178, Ellipse: Hotelling's T2 (95%)

E5 24#tMEaMER B o E
Figure 5. PLS-DA scoring plot of 24 batches of Platycladus orientalis

SIMCA 17 - 2021/9/1 15:02:36 (UTC+8}

VIP - 0 (M1, PLS-DA)

2.5

VIP[13]

0.5 T T T T T T
9 3 4 5

E6 24#tMaM AP 13 BN EEESHRIESTE

Figure 6. VIP values of 13 common peaks in 24 batches of Platycladus orientalis

https://ywlxbx.whuznhmedj.com/



HYIRITRSE S E 2023 £ 8 A% 3255 8 1Y

3 itig

3.1 REIZRBITEHGEERE

AR ) B 5 A B AR OGSk, SR AR [R]
VR B %) Y S5 YRR e - v A2 i i S BG4 T
HeAR, SRR IR 709% WER, $550 KSRy
2B . KT AV LR, 445
SCHR UL SR 2 B R B 43 B SR
BRI A RIS, ik, WM
AHAHERE NG, 76 190~800 nm BEAT 4 K 41
i, S5RAE 254 nm WHEGRIER 2, B RERAT,
W B KN 254 nm RS SR X B R 2K
A3 B R U [P B EUBRAR ek B R A 4R
W=,
3.2 EFEItEFESH

XF 24 HEZG M AT AL EE S0 B, S5 RER T S2
25pEAL, 23 HEEGMAARIEE SR T 0.92, AHRUE B
I, FRUTEST MR SRS A TR . XA 13
U= 20 i s VTN 21052 s e T LK BN
AR - FI AT, A RERII R — A i AN
fesE A TEU AT A i, R IEA A B
HABERE BA i B R . Er T s
2P AT A4 B P AT A R R

gi b, ARERE ST TR FE acE g, 9f
G55 25 HR SUEIEARLEE 43 BT PSR S 43 Hr . F AR
Gy O3AT Bedse/ N3k - A HT, A TR
(] = AN AT 2 ()R 22 55 SR AT ot A o o 4 il
RES%

S 3k

1 FrE 2 2020 4R . —#8 [S]. 2020: 225.

2 SkEmbE, W, XU, AL AR A R S
2y PHAE AR TS HE 8 (1], v B B AR A BT, 2021,
40(4): 53-56. [Zhang RF, Zeng Y, Liu LK, et al. Research
progress on chemical constituents and pharmacological
activities of platycladus orientalis leaves[J]. Chinese Wild
Plant Resources, 2021: 40(4): 53-56.] DOI: 10.3969/
j.1ssn.1006-9690.2021.04.010.

30 hilg, BURTE SR S AT (T A A HRIR
Wi i ke TSR (0], Hh I EFAE RS BEUR , 2021, 40(5):
43-57. [Ma SH, Shan CY, Nie W, et al. Study on the anti—
hair loss effects of the compound extract of platycladus

orientalis and polygonum multiflorum[J]. Chinese Wild

https://ywlxbx.whuznhmedj.com/

893

Plant Resources, 2021, 40(5): 43-57.] DOI: 10.3969/
J-issn.1006-9690.2021.05.009.

FIFERR , R WA, 2 WIPE 45 . MDA A R I H K
H (1] KEEE 25 K522k, 2020, 36(6): 1123
1126. [Bai YL, Zhu XD, Lan YZ, et al. Clinical application
and dosage of Chinese arborvitae twig and leaf[J]. Journal
of Changchun University of Chinese Medicine, 2020, 36(6):
1123-1126.] DOI: 10.13463/j.cnki.cezyy.2020.06.009.
RN, W, XUAEDT L AR X 5 GO LR I - P
T A58 3 1) DR 4P 0T B HE IR B BE T 4% A A D). F
TR 2E 2, 2021, 44(1): 14-17. [Li L, Gao B, Liu
MEF. Study on the protective action of cacumen biotae on
rabbits' myocardial ischemia reperfusion injury and its
cholinergic anti-inflammatory function[J]. Journal of Jining
Medical University, 2021, 44(1): 14—17.] DOT: 10.3969/
j.issn.1000-9760.2021.01.004.

AW, W OSCHE, B . R K B0 R R AE
TR B 98 A% /0 BR B BT 2 A 0 (D). v 1 25 57
2015, (25): 3515-3517. [Li L, Miao W], Wang Q. Anti—
inflammation effects of cacumen biotae water decoction
on mice with auricle and abdominal inflammation[J].
China Pharmacy, 2015, (25): 3515-3517.] DOI: 10.6039/
j.issn.1001-0408.2015.25.21.

WRERI BT B, AF L GC-MS YR XS AR
PR Mo 0 4 B (00 T P AR BL 2% |, 2018, 47(3):
354-357. [Yao HJ, Wang HY, Li P, et al. Analysis of the
volatile oil constituents of platycladus orientalis by GC—
MS[J]. Guangxi Forestry Science, 2018, 47(3): 354-357.]
DOI: 10.3969/}.issn.1006-1126.2018.03.022.

AL AT, ERRC, 4§ . ST UHPLC-QTOF-
MS/MS B PR AR 98 ¢ i A 27 oy 23 #r (9. o
S 7 7 S 24 7, 2021, 27(8): 107-116. [Shi DH,
Dai YP, Wang LF. Chemical composition analysis of
platycladi cacumen before and after being carbonized
based on identification by UHPLC-QTOF-MS/MS|J].
Chinese Journal of Experimental Traditional Medical
Formulae, 2021, 27(8): 107-116.] DOI: 10.13422/j.cnki.
syfjx.20202354.

FERT L ORBRAD, BAZTE , AF R R S O A
52 A7 00 4R OO0 A S B T (0] ' A RS S O
%, 2020, 41(9): 88-93. [Wang SN, Song ZJ, Huang
YJ, et al. Optimization of ultrasonic assisted extraction

of total flavonoids from platycladus orientalis leaves by



10

11

894

response surface methodology[J]. Food Research and
Development, 2020: 41(9): 88-93.] DOI: 10.12161/
J.1ssn.1005-6521.2020.09.014.

BOHOEY | SRARIR BRI . R A o - R
Ve BB O v SRR Y T 2APEE ). IRERHL 54
%, 2019, 44(12): 91-94. [Huang YL, Cai JY, Liang SJ.
Optimization of microwave—ultrasonic assisted extraction
of total flavonoids from Artemisia argyi by response
surface method[J]. Grain Science and Technology and
Economy, 2019, 44(12): 91-94.] DOI: 10.16465/j.gste.
cn4312521s.20191224.

UK W WLz, % HPLC 256 Rt
ANTEL AR A BT B LB AT (1] . R R R
2GRk, 2017, 38(8): 78-79. [Pu BQ, Xu Y, Cao HY, et
al. Comparative analysis of chemical constituents in leaves
of platycladus orientalis from different areas by HPLC and
cluster analysis[J]. Yunnan Journal of Traditional Chinese
Medicine and Materia Medica, 2017, 38(8): 78-79.] DOI:
10.16254/j.enki.53-1120/r.2017.08.034.

LI AE L 4% i i . HPLC 35 [ I 000 5 A L il A6
T R R 43 (0] . R 2, 2015, 37(12): 2715-
2718. [Tan XL, Li RH. Simultaneous determination of
seven constituents in cacumen platycladi and cacumen
platycladi carbonisatum[]J]. Chinese Traditional Patent
Medicine, 2015, 37(12): 2715-2718.] DOI: 10.3969/
j.issn.1001-1528.2015.12.030.

13

14

15

16

Chin J Pharmacoepidemiol, Aug. 2023, Vol. 32, No. 8

HLLL, sk 7 e, W5, 55 . DA v B H K R
HPLC i fiE 18] 335 9 AH O P BIF 5 (0] 0 25580 25 45 1l
K 2§ #2013, 24(5): 487-490. [Shen WH, Zhang ZL.,
Ye JH, et al. Analysis of HPLC characteristic spectrum
for cacumen platycladi and its decoction[]J]. Traditional
Chinese Drug Research and Clinical Pharmacology, 2013,
24(5): 487-490.] DOI: CNKI:SUN:ZYXY.0.2013-05-016.
I . AR SR AR A R AR K 5 R 2 R
AWITE (D] Bre « IR R 2GR, 2019.

TR, EREAE AREE . DA A R R 25
HER (7). LA AL T, 2020, 49(15): 83-84. [Ning N, Han
JJ, Yu JS. Research progress on extraction technology of
total flavonoids from platycladus orientalis[J]. Shandong
Chemical Industry, 2020, 49(15): 83-84.] DOI: 10.3969/
J.1ssn.1008-021X.2020.15.036.

WA, WO, BN, AL IR 22l I vk O vk
I B A 4R T (0] P S 5 R Ok
W, 2009, 15(11): 34-37. [Huang YH, Huang YC, Wei
G, et al. Optimization of extraction conditions for the
total flavonoids of cacumen platycladi by orthogonal
design[J]. Chinese Journal of Experimental Traditional
Medical Formulae, 2009, 15(11): 34-37.] DOI: 10.3969/
j.issn.1005-9903.2009.11.014.

Yk BH: 2022409 H 14 B &EIEH]: 20234E01 A 28 H

ARl B B

https://ywlxbx.whuznhmedj.com/



