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Study on fingerprint of Aucklandiae Radix based on principal component analysis
coupled with cluster analysis

LI Xiao-li, SUN Dong-mei, LUO Yu-qin, LIANG Hui, YANG Xiao-dong, HUO Wen-jie
Guangdong Yifang Pharmaceutical Co., Ltd., Foshan 528244, China

Abstract: Objective To establish a UPLC fingerprint method and a method for the content determination of 3,5-O-dicaffeoylquinic
acid of Aucklandiae Radix, and provide a comprehensive evaluation of the drug from different habitats. Methods UPLC analysis was
performed on a YMC Trait C;g (100 mm x 2.1 mm, 1.9 pm), with a mobile phase consisting of acetonitrile-0.05% phosphoric acid at the
flow rate of 0.30 mL/min. The fingerprint detection wavelength was 254 nm and the content determination detection wavelength of
3,5-O-dicaffeoylquinic acid was 327 nm, meanwhile, the column temperature was controlled at 30 ‘C. Similarity analysis, hierarchical
clustering analysis, and principal component analysis were undertaken to investigate the fingerprints of 13 batches of Aucklandiae
Radix. Results UPLC fingerprint of Aucklandiae Radix was established and eight common peaks were designated. The results
showed that the quality of the batches of samples were not stable. Samples collected from the same region and different regions both
had certain differences, as well as the content determination of 3,5-O-dicaffeoylquinic acid. Conclusion The proposed method
offered a fast, holistic, and effective method for the quality control of Aucklandiae Radix.
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PERRSY 3,5-O-ZWNMERE R ZE IR & i, R4S S
(N VTN -5 T3 I BN 5 VD I N s L i
25 B AT VAN

1 EERG

1.1 Y&

Waters 5 OB (3540 CGIRBEER A DD,
Agilent 8 & RORAH IS (ZEERAF]D, YMC
Trait C18 (100 mmX2.1 mm, 1.9 um) i,
ME204E R Fj45r 2 —RF ClgRe-FeR 2 AR,
XP26 BUH Jir 2 —RF M -Fe R 2 A7) . £
A REERE (RILiEAEARAFD.
1.2 X%

KREFHARIET A 5 AN, &7 KT
YA PR A w1 B AT 2500 %58 NARE Aucklandia
lappa Decne. [T, BEMAREENE 1. ZER
(RED L 99.3%, L5 110753-201716) & T &HF1F
(RS H98.3%, iS5 111574-201605). 3,5-0-—
oo eE PR R ZE TR (B E B 97.3%, S
111782-201706) A#&EEHNEE (R 99.8%,
fL5 110753-201816) EEAARTRENEE (FIEDE
99.5%, b5 110753-201515) X[ &k B b E &

=1 HHEKIE

Table 1 Sources of materials

T FEHL m b
S1 = KH T A
S2 = KH T A
S3 P L] K&
S4 P RSB, S = RER K&
S5 = M8 1 PRI B YR KA
S6 P RSB, S = RER K&
S7 VY148 fEze i K&
S8 PO 148 22 T K&
S9 VY148 Mz i KA
S10 BN AN
S11 BN AN
S12 BN AN
S13 WAk Bt i K&

R E T AR, CRENETES. ACNIBAiK, HAh
A4l
2 FESEHR
2.1 BEEH

PLYMC Trait (100 mmX2.1 mm, 1.9 pm) A
iR, L2 (A) -0.05%EREKiEm (B) Nk
SAREATBEE Ve, 0~6 min, 8%~20% A; 6~8
min, 20%~23% A; 8~13 min, 23%~40% A; 13~
16 min, 40%~80% A; 16~20 min, 80%~90% A
20~20.1 min, 90%~8% A; 20.1~25.0 min, 8% A.
PRFIREN 0.30 mL/min; 38 30 °C; RSUEE
Ky K8 254 nm,  3,5-0- - WHEBE AL 2 T &
I E R A 327 nm. BERERFN 1 uL.
2.2 NTERSEARRHIE

PR THHE. GFR. KERNEE. ZE8KF
FE R HE S B, REERRE, 0 HR R
LTHE. GER. KAEFERNEE. ZEKREFRENEE
20, 10 15, 15 ug/mL A . FEEFREL 3,5-0-—
WP P R 2 = B %) L 5.227 mg, B 25 mL =LA,
H 80% W B RE R ZIFE, $525], Wil 203.454 3
ng/mL I £ RE B 1.0 mL & & 10 mL
BT, 0 80% HEEMBE R ZIEE, 5, RIfEE
3,5-O- " WHERE L ZE T2 20.345 4 ng/mL A
2.3 HIXGEARAEH

BREZMMA G 4 506 £90.5 g, FEHER
E, BHRIEHEZMT, FEMA 80%H IE 25 mL,
PR i, @A 30 min, A, HREHRE,
F 80% BN AR &, FES), 0.22 pm JEAE
JEI, H ERuEM, RIS
24 HURALIE

FI R o 24 53 48 S0 S AR UL VE A R
ORIGIN 8.5 1 SPSS 20.0 %} 4 4= #iA 7 UPLC %¢
PEHEAT AL BT o
25 BYUENEHEFER
251 FEEERE BUREMEES (S1D) 3,
P 9217 WG R N EEHFE 6 K. UL 3,5-0-
TNMERE L TR NS IR, TH ST R B TR &
FHXHUETIIRR, £ SR, 8 ANFLAT I AR X5 B i
] RSD ¥J/NT 2%, XTI RSD /M T 5%,
252 REMIRE  BURFMEN (S1D) #l,
% “2.17 TR 3l &0 70 4E 04 1. 2, 4. 8,
12 h #EEE M. LA 3,5-0-—WnHEfE 2 T IR N S
FRUE,  TH AR T OR B I IR) S AR W T AR, 45 SRR
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RSD ¥J/NF 5%. RAZHIHEELERLT.
2.6 HEHINE

s 2 W O HER ot Vv S R V%% 1 L, 3%
FhRE TR T
2.7 REGMIEYEERNEL
271 EHEERFE I 13 MOREAMER, %
“2.37 U B AL VA TR A5 5, i
VAR, 1% “2.17 TR E B e g, HERRINE,
RBUARAZ50F B BRI DL 1, (A (o
2t SRR SUEITE AR AR VPN AR X 13 AR E Y
MRRAE B AT HAG Ve FR IR, = A B . 45
RIWE 2. 3,
272 KM IR SUEE R VY BL4 A
MR FAE R H (S0 AR fRLUAE, 13
LR 2544 55 0] B SUEE AL Y 0.797 ~
0.994, BT S2 (mFRHED) f S5 (mEHlK) 5
S HEFR S EIREABUEE /N T 0.9 LAAR, oA &ftkik 2
M50 IR SIS AR LEE 548 0.9 BLE, UiBH
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Ml S-ZEARFRAE
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2-chlorogenic acid  3-3,5-O-dicaffeoylquinic acid

4-costunolid 5-dehydrocostuslactone
1 xE& (A, B. C. D) FIAEZH#H (E) UPLC EiE

Fig. 1
substances (A, B, C, D) and Aucklandiae Radix (E)

UPLC specific chromatogram of reference
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Fig.2 Superposition chart of UPLC specific chromatogram

of 13 batches of Aucklandiae Radix
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3 13 #tAKREHH UPLC 58 EE L AER
Fig. 3
batches of Aucklandiae Radix
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FEAAT IO 3. BARER, TR 254 i &
RARART, ot Z2 A BRI RIME R A —
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Table 2 Similarity of fingerprints of Aucklandiae Radix

i~ Sl S2 S3 S4 S5 S6 S7 S8 S9 S10  SI1 S12 S13 XM
S1 1.000 0.827 0.942 0981 0.851 0.957 0943 0.952 0916 0.849 0965 0.988 0.98 0.984
S2 0.827 1.000 0.678 0.89 0.445 0.693 0.840 0.932 0.883 0.548 0.886 0.839 0.844 0.797
S3 0942 0.678 1.000 0905 0911 0.957 0810 0.832 0.825 0.805 0.884 0956 0.917 0.938
S4 0.981 0.89 0.905 1.000 0.775 0.922 0928 0976 0.943 0.803 0.977 0966 0981 0.966
S5 0.851 0.445 0911 0.775 1.000 0.951 0.781 0.719 0.754 0.928 0.797 0.837 0.848 0.893
S6 0.957 0.693 0.957 0922 0951 1.000 0909 0.890 0908 0.937 0935 0.948 0.967 0.985
S7 0943 0.840 0.810 0928 0.781 0.909 1.000 0.965 0951 0.890 0.956 0921 0.961 0.957
S8 0.952 0932 0.832 0976 0.719 0.890 0965 1.000 0979 0.810 0.989 0.940 0.975 0.954
S9 0916 0.883 0.825 0943 0.754 0.908 0951 0.979 1.000 0.855 0984 0912 0973 0.953
S10 0.849 0.548 0.805 0.803 0.928 0937 0.890 0.810 0.855 1.000 0.853 0.809 0.891 00914
SI1 0965 0.886 0.884 0.977 0.797 0935 0.956 0989 0.984 0.853 1.000 0.959 0.990 0.978
S12 0988 0.839 0956 0.966 0.837 0.948 0921 0940 0912 0.809 0.959 1.000 0.968 0.974
S13 0980 0.844 0917 0.981 0.848 0.967 0961 0975 0973 0.891 0.990 0968 1.000 0.994
XHE 0984 0.797 0.938 0.966 0.893 0.985 0.957 0.954 0953 0914 0978 0974 0.994 1.000
3 10 15 20 25 2.7.4  ERGNHT
Sl
sia | (1) SEAWEERA T BL 13 BRI 8
S8 sk
so ] AN LA U U A A EE, F SPSS 20.0 FRA4xT L
ZZ BEAT R oA, A9 A SR B R R A S L Ty
s %, W3, WAEWE S, &3 W, w24
o | O R R T 1, B 5.290 A1 1.853, X405 %
53 — H 2B TS 89.288%, HUBFERAY 1 F 2 {6
S6 o S Y >, S A N
35 | . | 91 2 Elgr, PIARERARERGUAE A IR
10 RS B [R5 A G P T 0 23 40 7
B4 BEADER HORFAE(E RIS AL 0, I il 2R A A — S R Y 35
Fig. 4 Result of cluster analysis R ULHAET 2 DN ERD T R AR R TA
R3I EHSEFEERFGE
Table 3 Analysis of principal components and variance
N AR EfL BEECT T A WERE T IR
ait T ETEE BRGEREY% At T ETERE/Y%  BRTTEE/% Gt T ETRE/ %  RRTTERE/%
1 5.290 66.126 66.126 5.290 66.126 66.126 5.285 66.057 66.057
2 1.853 23.162 89.288 1.853 23.162 89.288 1.858 23.231 89.288
3 0.360 4.504 93.792
4 0.237 2.960 96.752
5 0.182 2.272 99.024
6 0.046 0.581 99.606
7 0.023 0.288 99.893
8 0.009 0.107 100.000

[ R F Zp 2 1) (AR AL FE AN 22 S . WTAR TR 1
WATHEE R 4, AR AT, 1 ERSTER
e T ok R FRPR A TENE 1. 2. 3. 4. S A6 KIS
B, 82 FRUr BT R ARG kg 7
g 8 MEE, MUCHAT 2 ARt il R oR R

UPLC i EEE R DU 1. 2 B R,
B RGP, WK 6. LA X HUNE, 5
IR B SR B I LA A AR RIS 1 B
AR EE, PEEBR, S EMERE LM
FRIME RO . oy, A 3 AR B RIALEAE 75
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Table 5 Sorting meter of comprehensive scores
7| 5% En PN
o S5 EMAMKEEA BN 1.948 1
;E 3 S ZEAH 0.498 2
21 S6  mEIAHREUE AR 0.372 3
11 S9 M) HEL T 0.170 4
0 ——— S7 WAL 0.127 5
I 2 3 4 5 6 1 8 S8 VU= -0.136 6
o sS4 EEEBEEEAERM 0151 7
Es5 #akE S10  HEKT -0.170 8
Fig. 5 Gravel plot S12  FET —0.217 9
F4 FEFRFHEER S13 WL —0.487 10
Table 4 Main factors loading matrix S11  ERW —0.521 11
it 2 1 Bt 5 2 EEAEER ~0.659 12
1 0877 0108 S3  mEREET -0.776 13
2 0.978 0.056
3 0.959 —0.222 SRR, ZEHIARE MR EA SRR,
. o Beys G HEAE AR, DU R A B R O L e
6 0.920 0.005 e B . MERAT T 8s T A, 13 HEARE 2544
: s o g MFAER RS 2 D ERS, HIX 2 ANER
iy o HE TARELMIBSERE RE A EE, B 13
*lie 7 Py AR 157 BIRT N, HEA2 BT 6 AR,
0. =~ WS 3 4, 2l R R 50% %
s 100%, EHIVY )1 bt i o iy B e s E R
é 0 el ST I 5 50 5 B ST B RO 23T 45 SR — B
}%“3 2.8 35-0-"MHEEETREENE
054 2.8.1 RGUENTEELE HBURELH, 1% “2.3”
T 5 ARt VA ) 2 VR AT AL 3, 2.1
10 r . . T % 26 A 8 AR 2544 I 3,5-0-— Wit i 2=
-1.0 —0.5 55;%}1 0.5 1.0 ?@?: @l%@m‘@ 7.

Bl 6 mesezsiah Rk 5 B
Fig. 6 Component plot in rotated space

0.981. 0.978. 0.959, X7l 4 (3,5-O- WP
ZTIR). W2 (BRI fg 3. 5 Lk
—, EIWTHIEE 4, 2. 3 FEX B R FIRLL
Bl A 7 e AR

(2) ARF*HARE LG LEE T EE0RT 2
N EWD AR FEAMBEATEETA, HHEEEE
gy, @RI S, R S AT, HEART 3 BIRES
= 3k HERTT 6 IFEM TR, =Fg. DY) 3 4k,
430 H SRR 50% % 100%; HEZ R 9 HIEE
mH, s P B HUAIRE % 40 30 2 41k

A i
B U\‘A’
I\
0 2 4 6 8 10 12 14 16 18 20 22 24
t/min

1-3,5-0- " WmHFRE R 2 TR
1-3,5-O-dicaffeoylquinic acid
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Fig. 7 Chromatogram of content determination of
reference substance (A) and Aucklandiae Radix (B)
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282 AMERRFEH  5lkERI 3,5-0- 0Nk
P L T OO B S VR 5. 24 1. 054 02 mL
B 10 mL 2HiF, 5N 80%FEEMBEZIE, R,
[ FE A 2 28 20 A% R 2,17 T (i 2 PR A
OGHEFE 1 pL, il R iR . DA RE b g i AR
NP AR (YD), KRR AR AR (XD . £
PEEN A J7 1 S AH 2k RECN Y=13 773.763 66 X+
7 181.033 56,7=0.999 97, 45 K W, 7£ 4.069 1~
203.454 3 pg/mL, 3,5-O-—WIMEBESEZE TRIKE S
TR 2 RAFMIZ G R

2.83 FEEAELS  KEEEL 3,5-0- mmHESE L4
TR R AT (BT EIREE 20.345 4 pg/mL) 1 L,
& “2.17 PR B 2% N E S 6 IR, RE
B, 3,5-0- 0l ik 5 25 IR IE AL ) RSD N
0.13%, FEUIHKEE B RLT,

2.8.4 FaEMALE RERBURELHM (S1D
250.5 g, M “2.37 TR A I R ) & v
Hl A& e A, IR 4217 TR s &1,
Y BILE Oy 1. 24 44 8. 12 h #ERE, FEREAEFR 1 uL,
LEIRRWT, FES R 3,5-0- ik EE o 2 o R g T
FAH) RSD 4 0.60%, FAHIXMERAE 12 h N
FE -

285 HEEMIAK BUREFLM(SID6 1, 1423”7
T S TR A 7 VR A3, % “2.17 TRt
WA E, FHE 3,5-0- MHERL R ZE T RR IS
. EREY, R 3,5-0- e R ZE TR R
B RSD A 0.97%, R IZAHT 7L EE
R4F.

2.8.6 JNFEEISCRIREE  HUC @ AR 28 (S11)
25025 g, WEME, N3 H, BHPATHE 3
B3, 3 HIFE 105, 101 12 1.5 A 3,5-0-
O R G R, 4% “2.37 TR 4t
BRI TTE, UV 9 . BEAS
R 1 pL #5217 g AR E , T 3,5-0-
) | 317 S ) 1 S I S W 2 T 7
3,5-O- - WNHERE L 45 T R [FIUSC%E N 93.04%, RSD R
3.93%. FKHFEERE .

2.8.7 FEMIE  HC 13 HEAFFHORFZM, %
HE“2.3 7 300 i PR PR VA R R 6 7 V2 AT A
€217 TUR g KRN E, FEHE 3,5-0- ik
ML TR B B A4S R LK 6. AN 13 IR FFHE M
AL, REEPCHL M SR ZE RO, WYL EER.
WAL S B E R IEA K.

=6 KREHGMH 35-0-“HHEBEETIRESENELER
Table 6

dicaffeoylquinic acid of Aucklandiae Radix

Result of content determination of 3,5-O-

R FEHL 3,5-0-ZIHEREZE 5 (mg g ")
S1 TR 2.249
S2 TR 0.300
S3 TR 1.813
S4 7 P A6 1 PRI VR M 1.420
S5 7 P A6 1 PRI VR M 7.397
S6 Z P A6 1 PR VR M 3.452
S7 VU 1148 ez i 1.438
S8 VU 1148 ez i 1.146
S9 VU 1148 ez i 2.053
S10 N 2.163
S11 N 1.110
S12 N 1.911
S13 WL Bt 1.398
3 it

30 HiAEHIESEER

ARSI KA F RN L . ASFFRBGE ). AN ER
7 A AR (A AT 552, DAl (s B8
A, AU ER RS, HiEfREE e, R
el 0.5 g - 25 mL /E RN L, 80% FHBEAE i
BRI, R AEBE 30 min 1F AR S A 2 7 k.
32 BiERHER

R SEZI6 X 0B S A TP ) A . SRS A R R
KA AR R RO REAT T 55, SR,
YMC Trait Cig#E7 B8R, WEMTELF -
0.05% M IR & (15 U6 73 B8 AR B i, 3% 4% 254 nm 1
RARFE LIRS EIERE K « 327 nm {E2H 3,5-0-
TR R R S I E P . 3 MR AR
Zibt 3,5-0- WHERE 3L 2 R S B e AR TR
i), 45 230 PG A X B N (R S AR TE 2, g %o A
X IETHIAREEMAEOR, AR BN AR B Bei 2 R
Guis MR

AR SEEG IS FHARURE b SR2E i A g =
FRAT 3 HT 3 T AN = ML R #2564 UPLC 45
SUERE AT 0. BAT, X TAREZM A EH
KRAFIE N BRI AR R N RO L& =0l 2 Fe s,
PN AREZ MR ARSI IRENT 3,5-0- Wik
BETREENE L, KERNEEMEEATREN
e AR B MR B 2 F R, 1T 3,5-0- i
P2 T R DR L K e e ik, BEAR I Hb G 22 B
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Fo H 3,5-0- “WIHESEEZE TRR T AAIE VE KA
TEFM, AR R AR 1T B B 1 2 3 E 1 A
71, AREIAN LI TT, AR ERARIRTC
AT 3 e SEE 3 #5i% A R B 3,5-0-— 11
WERBE L 2 TR S A O dER, BT 7 A E
WARFERITTE, AT SE A
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