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Fingerprint of Sarcandrae Herba by UPLC coupled with chemometrics methods
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Abstract: Objective To establish the UPLC fingerprint for effective quality control of Sarcandrae Herba. Methods The fingerprint
of Sarcandrae Herba was developed with ultra-performance liquid chromatography, and the Acquity UPLC HSS T3 column (50 mm x
2.1 mm, 1.8 um) was used in the gradient elution with a mobile phase of acetonitrile-water (both containing 0.1% formic acid): The
flow rate was 0.5 mL/min, the column temperature was 35 ‘C, and the detection wavelength was at 330 nm. Similarity evaluation
combined with hierarchical clustering analysis (HCA) and principal components analysis (PCA) were used to evaluate the quality of
herbs from different areas. Results The fingerprint of Sarcandrae Herba was established with good precision, reproducibility, and
stability obtaining within 23 min, and nine peaks in the fingerprint were designed. Eighteen samples could be classified into two
clusters. The PCA result was consistent with the HCA. A brief list of five differential compounds is presented, including rosmarinic
acid, newchlorogenic acid, and so on. Conclusion The establishment of UPLC fingerprint of Sarcandrae Herba and the application of
chemical pattern recognition can provide a more comprehensive reference for the quality control of herbs.
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Table 1 Eighteen batches of Sarcandrae Herba samples
from different habitats

D P RAE i)
S1 WALA KR 2013-01
S2 ANy A7 2013-08
S3 T R 2013-08
S4 CINITEE NI P %S 2013-08
S5 Y1 L 2013-05
S6 LPEH T8 2013-02
S7 VL EN 2013-07
S8 TLPERERY 2013-08
S9 MANITNEIE =F=Y 2013-08
S10 A = = JtIX 2013-09
st A = = JGIX 2013-09
S12 JTRITMNEUE 2D A 2013-09
S13 JTRIMNEUE 2D 2013-09
S14 iy N 2013-10
S15 J PR Ey S 2013-10
S16 JPER T T RR A R 2013-10
S17 JVE R T AR 2013-10
S18 ]ORN B AR 2 2013-10

mmX2.1 mm, 1.8 um); FEIAHN LN (A -0.1%
IR (B, BREEDENL, 2oVl RELelife e A
0~0.2 min, 8% A; 0.2~2.0 min, 8%~10% A; 2.0~
4.0 min, 10%~15% A; 4.0~6.5 min, 15%~18% A;
6.5~9.0 min, 18%~20% A; 9.0~12.0 min, 20%~
25%A; 12.0~18.0 min, 25%~45%A; 18.0~19.5
min, 45%~60% A; 19.5~21.0 min, 60%~100% A;
21.0~22.0 min, 100% A; 22.0~22.1 min, 100%~
8% A; 22.1~23.0min, 8% A; Kl K: 330 nm;
AR 0.5 mL/min; #1335 C; HEFEE 2 pl.
2.2 HIX@EAESE

iR E i 40 HIR, BUMT K 0.5
g, WEME, BT HEGRY, AR ECh
60% F I 20 mL, FRE i i, 8 A AL P (T3 250 W,
AF 40 kHz) 30 min, B, 04, FRRE .
FHARFR 73 50k 60% H I b 2 ek 25 1 =, #2750,
9 960 r/min 5.0 3 min, B IR, 1T 0.22 pm S,
IR ElgEm, B,
2.3 REXMBRBGEE

IO6S ISR S R 2R AT FRZR IR, whindf
MRy MR RZIE . Wi #2-3-0-B-D-H A B IR T . 2K
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Fig. 1 UPLC fingerprints of mixed reference solution (A)

and batches of Sarcandrae Herba
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WM &S (2004 hit A BHIFFZS #AF, LU ST #EZip K]
AR A S AT RACHL, e T 16 Mo,
FESL T AT M4 UPLC Fr Ui, 18 P15 X2y
# UPLC frgtit & E LK 1-B, k47 T AHBURE
TR, 18 M BIAILBELE 0.869~0.979, W& 2.
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Table 2 Similarities of 18 batches of Sarcandrae Herba

2.6.3 TR BB HTEARIE AL EE/NME
FERAZE, HETEP 500 .
Foft o3 2525 07 AT 52 2 (R D O ARSIz o) 18 AN
H P A AT FR OIS 0 B, SRAF AL FE e
FERE (9 506D (1) 16 MILAH EEIE, KA
FHXS T2 LU (e T AR AL, 7321 18X 16 M B di ik
e (£3), S\ SPSS 19.0 finfcft, K 4H R #:

Gy FLLE Gy FLL 4, VEFRR ECHE 25X 18 REZGM TR0, 451
Sl 0.939 S10 0.947 DB 2. HREERE TR, 18 AP Hu s X2y
s2 0.952 S11 0.910 Moy hmis, Pk FVTUE. U4 WL DY)IIAE
S3 0.960 S12 0.896 6 NPEHLIK 2R RIRE S S1~S13 2B A5 —2%, Wi
sS4 0.949 S13 0.949 X 6 A= Hu R 15 KM RS s B AR AL Sk B
S5 0.957 S14 0.869 JUUHFEHLE) 5 2SR RIS S14~S18 B T B AR
$6 0967 S15 0.873 s 225, YL PR M 24 1 A R 25 44
87 0.968 S16 0.870 TN, EWATIX P 6 SOl i
S8 0.909 S17 0.876 I P A I RN (3R 3) mILAKRIN, 25 2 K2y
S9 0.979 S8 0.934 F (S14~S18) HHRGUAIE hRIEFmR (13 FI)
£3 16 MHFEEIFMNBITIEEIE
Table 3 Relative peak areas of 16 common chromatographic peaks
g5 {REE/mn  S1 S22 83 S4 S5 86 ST S8 89 SI0 SII SI2 S13 Sl4 SIS Sl6  S17 SIS
1 0929 0268 0.173 0264 0.280 0352 0.250 0213 0.231 0254 0.591 0529 0218 0.192 0936 0769 0853 0.697 0917
2 1769 0974 0767 1111 2796 1.609 1.016 0.765 1248 0.936 2764 2.577 1012 0.800 3.544 3442 3434 2620 4.230
3 2063 0293 0213 0322 0.524 0493 0298 0276 0.358 0256 0.869 0.784 0205 0257 1.078 0882 0981 0762 0914
4 2242 0351 0.162 0.180 0.240 0317 0.148 0390 0.309 0.189 0.299 0301 0213 0225 0559 0522 0564 0390 0.490
5 2462 0127 0.111 0397 0.232 0.128 0401 0.146 0252 0267 0.362 0481 0.326 0255 0.608 0483 0543 0504 0715
6 3.053  0.084 0.089 0.096 0262 0.155 0.087 0.064 0.198 0.083 0.257 0266 0.134 0.138 0395 0407 0405 0367 0275
7 3264 0196 0.065 0.068 0.056 0.047 0.059 0.044 0.142 0.052 0.150 0212 0.082 0.019 0.086 0.076 0.080 0.058 0.089
8 3476 0100 0.069 0.071 0272 0.100 0.070 0.062 0.149 0.072 0219 0.181 0.090 0.091 0317 0338 0358 0306 0.290
9 4891 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
10 5673 0392 0279 0.223 0559 0361 0.195 0.283 0.609 0.085 0367 0.569 0394 0.151 0261 0270 0258 0225 0458
11 6.373 0231 0241 0.777 0.622 0919 0.720 0.603 0.745 0306 0.693 1.184 0232 0243 1202 1.039 1.184 1.020 0.884
12 6.956 0475 0319 0338 0.638 0.509 0324 0386 0.641 0217 0918 0.873 0.694 0257 0.658 0.624 0.666 0495 0.770
13 7830 1278 1261 1402 6305 4767 1294 1685 1.091 1715 2375 1983 0955 2712 17568 16.077 16.987 13.039 10491
14 10075 0119 0.110 0.082 0455 0.226 0.088 0.115 0.084 0.096 0.152 0.095 0.090 0.166 0.507 0588 0554 0438 0479
15 11165 0.159 0.049 0.086 0.131 0.160 0.084 0.096 0.043 0.070 0.045 0.090 0.192 0.099 0213 0179 0.184 0.144 0224
16 11577 0.197 0.088 0.114 0.089 0.165 0.106 0.128 0.063 0.088 0.113 0.086 0299 0.129 0264 0213 0237 0162 0242

(AU TR I K50 1 K254 (S1~S13)
AIZVEIETIAR, WP RIS ) v = 24
oAt = M 244 3 1) E R R 22—

2.6.4 TR OHT (PCA)  EELT 16 A FEAM4 L
g Py AT U TR RRUBL A SR 7 i O S Rz e (1) €01 3t 0
WAZIE), WK 3. KA EZinfo XK 1

18 L2 M RE S BEAT PCA o ST AN [F] P M 24 67 1 734>
BT LU H 18 kI35 KU A4 K S0T L4y e R,
Hrp S1~S13 3K, 7 Aife A X3, S14~S18
h—3K, HATE B Xk, W 3, HERESrER
—8. N T FRFEMAN ZE S, ARSI LR
XA B PAFE AT T OPLS-DA 04, kb T
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Fig.2 Dendrogram of 18 batches of of Sarcandrae Herba
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Fig.3 PCA score diagram of 18 batches of Sarcandrae Herba
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SR EAR, AT DU AT S e H A S TR AR 2 B )
HE, FFEREIEI R IEARER, S 0ais
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