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Establishment of UPLC-PDA-ELSD fingerprints of Xiaokeqing Granules
and determination of its five main constituents
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Abstract: Objective To establish a UPLC-PDA-ELSD method for the fingerprint of Xiaokeqing Granules (XG) and to determine the
contents of neomangiferin, mangiferin, timosaponin BII, palmatine, and berberine so as to provide the basis for the quality control of
XG. Methods The chromatographic fingerprints were determined by UPLC-PDA-ELSD using mangiferin and timosaponin BII peaks
as the reference peaks, 23 PDA and 10 ELSD common peaks were selected, and the digital quantitative fingerprint of XG was
established. Using the third systematic quantified fingerprint method, the quality levels of 28 batches of XG were assessed. The
contents of neomangiferin, mangiferin, timosaponin BII, palmatine, and berberine in the 28 batches of samples were determined using
external standard method. Results Twenty batches of XG were identified as qualified and eight batches were unqualified, in which
there were differences in the five main consitituents. The quantitative results were consistent with the fingerprint. Conclusion The
method is accurate, stable, and simple, which could be applied to the quality control of XG.
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Fig.1 UPLC-PDA (A) and ELSD (B) of XG, reference substances (a), and negative samples [XG without
Anemarrhenae Rhizoma (b), Coptidis Rhizoma (c), Atractylodis Rhizoma (d), Typhae Pollen (e),

or Euphorbiae Humifusae Herba (f)]
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Table 1 Standards of Chinese materia medica quality
levels identified by system fingerprint

quantitative method

3 S P,/ % o i
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Fig.2 UPLC-PDA and ELSD hierarchical clustering dendrogram of 28 batches of XG
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Fig. 3 UPLC-PDA and ELSD reference fingerprints of XG
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Fig. 4 UPLC-PDA (A) and UPLC-ELSD (B) fingerprints of 28 batches of XG
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IR P B AR A bR (X0, WA R F 5o B g A
bR (YY) BEATERPERDA, fSREIERE: Fret B
Y=2.71X10" X—4.27X10%, r=0.999 0, 2k
92~115.0 mg/mL; T5HHF ¥=3.96X10" X—
1.81X10°, r=0.999 4, VL[ 27.8~348.0
mg/mL; F1REEF BII Y=1.10 X+6.68, r=0.999 2,
2T 56.6~708.0 mg/mL; [ YT Y=4.79X 10’
X—2.66X10*, r=0999 6, ZPEVH 2.7~34.0
mg/mL; /NBER Y=3.17X10" X—7.25%X10%, r=
0.999 1, ZMI5Hl 8.6~108.0 mg/mL; & WILEHIN
O AR s L P 50 T A TR R I G R R U

224 KEEREAEG RS E R IR R (2.3
mL X FE A SN 75% I R R A 10 mL), 1E4E
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P “2.1.27 IR JRiEdl R, 1% “2.1.17

TR D7 AT R, S5 A R TR Bk
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1.3%- 1.4%- 1.6%- 1.2%, RIZTiEEL R
22,6 FAEMEAE  OREERIN AT B (2.3
mL % FE A 2N 75% H I 2 A A 10 mL), 43
0. 24 4. 8. 12, 24 h BEFE AT, 45 00 AT
TR, SIREEE BIL. BT RUNEERR ) RSD 43
BN 1.7% 1.7% 2.3%- 2.2%. 1.7%, F£Wi%%
WAE 24 h WHREME R AT

2.2.7  FEEDSCRIRES  EX9 4 O R I Wi
WORL (45 130301), BR 0.75 g, F&IERE i b B Ff
Ry B 80%- 100%.  120% & 5 IN A IE LIk
RO AR, ¥ “2.1.27 TR 7R A i
W, 192 3 FORFR IR B, & 3 i, 3%
“2.1.17 IRtk A AR REAT I e, TE R R ZE
RSD. &5 A8 R -3 R 101.2%,
RSD fHHA 1.5%; t-HRAFM-FmIEN 99.2%,

RSD fHA 1.0%; ZNBEEF7 BIL B3R E N
100.4%, RSD fHA 0.9%; LTI 34 1R8CR A
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102.4%, RSD {HA 1.5%; /INEERRIF T34 [mNI0R A
102.4%, RSD {H} 1.9%.

228 FEMIIGE  OREEERREL 28 #LAE SN, 20 ild%
“2.1.27 TR 7R A A R, 4 42117 TR
R AAEIE, SR INE 2.

Fz2 28 HHERP S TSR ELER
Table 2 Determination of five constituents

in 28 batches of samples

JES L/ (mgg )

WY SR ERE MBIl DO
S1 0.388 1.165 6.306 0.172 0.239
S2 0.350 0.787 4.715 0.164 0.208
S3 1.381 1.448 10.199 0.117 0.161
S4 1.298 1.366 9.623 0.110 0.152
S5 0.804 1.742 9.237 0.150 0.211
S6 0.733 1.597 8.515 0.126 0.191
S7 1.018 1.584 8.188 0.136 0.212
S8 1.146 1.754 8.161 0.167 0.258
S9 0.997 1.384 6.463 0.065 0.278
S10 0.852 1.195 7.057 0.055 0.232
S11 1.043 1.448 8.148 0.065 0.286
S12 1.529 1.849 8.710 0.165 0.250
S13 1.474 1.785 8.388 0.161 0.239
S14 1.648 2.362 4.448 0.067 0.292
S15 1.898 2.599 5.351 0.178 0.262
S16 1.294 2.423 3.839 0.164 0.236
S17 1.292 2.290 4.114 0.166 0.227
S18 1.139 0.463 5.876 0.037 0.186
S19 0.976 2.103 3.837 0.083 0.322
S20 0912 2.025 3.903 0.078 0.295
S21 1.279 2.096 4.399 0.073 0.270
S22 1.072 1.624 4.048 0.074 0.305
S23 0.697 0.819 5.768 0.055 0.304
S24 0.536 0.879 6.185 0.077 0.370
S25 0.524 0.229 4.497 0.016 0.087
S26 0.749 0.937 4.150 0.047 0.196
S27 0.860 0.913 4.574 0.053 0.214
S28 0.861 0.914 4.469 0.053 0.217
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