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Establishment of a UPLC fingerprint and multi-component quantitation method
for Lycii Fructus
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[Abstract] Objective To establish an ultra-performance liquid chromatography (UPLC)
fingerprint of Lycii Fructus and to analyze the quality differences among samples from different
producing areas using chemometrics, and to determine the contents of 3 flavonoid components.
Methods The fingerprint was established on an ACQUITY UPLC HSS T3 column (100 mmx
2.1 mm, 1.8 pm) with gradient elution using methanol-acetonitrile (1:4) and 0.5% formic acid
solution as the mobile phase at a flow rate of 0.3 mL/min, column temperature of 35 “C, detection

wavelength of 360 nm, and injection volume of 1 pL. Similarity evaluation was performed using the
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Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (2012 edition).
Chemical pattern recognition was conducted by hierarchical cluster analysis (HCA) and principal component
analysis (PCA) for samples from different batches, and the contents of three identified components were
determined. Results A total of 8 common peaks were identified in the 32 batches of Lycii Fructus, among
which peaks 6, 7, and 8 were identified as rutin, kaempferol-3-O-rutinoside, and narcissin, respectively. The
similarities of the fingerprints ranged from 0.903 to 0.999. The results of PCA and HCA showed an overall
clustering trend by producing area, though some samples from different regions overlapped. The contents of
rutin, kaempferol-3-O-rutinoside, and narcissin in the 32 batches were 74.35-306.95, 1.78-8.18, and 5.11-20.44
ug/g, respectively. Conclusion The method is simple and reliable, and the established fingerprint combined

with multi-component content determination can provide a reference for quality evaluation and chemical

characteristic comparison of Lycii Fructus from different producing areas.

[Keywords] Lycii Fructus; Fingerprint; Content determination; Rutin; Kaempferol-3-O-rutinoside;

Narcissin; Principal component analysis; Hierarchical cluster analysis
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Table 1. Source information of 32 batches of
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Figure 1. UPLC chromatogram
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Figure 2. HCA plot of 32 batches of Lycii Fructus samples

F2 R2HMIIRTFIREYLEIERMUETNER
Table 2. Similarity evaluation results of fingerprints of 32 batches of Lycii Fructus

G AL %> HEALAEE i AR G AR
GS-1 0.997 GS-9 0.987 NX-7 0.991 QH-5 0.990
GS-2 0.998 GS-10 0.981 NX-8 0.999 QH-6 0.999
GS-3 0.996 NX-1 0.977 NX-9 0.903 QH-7 0.993
GS-4 0.993 NX-2 0.995 NX-10 0.984 QH-8 0.991
GS-5 0.999 NX-3 0.999 QH-1 0.997 QH-9 0.991
GS-6 0.994 NX-4 0.984 QH-2 0.997 QH-10 0.970
GS-7 0.975 NX-5 0.991 QH-3 0.998 QH-11 0.992
GS-8 0.990 NX-6 0.989 QH-4 0.952 QH-12 0.989
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Figure 3. Plot of PCA scores of 32 batches of
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Table 3. Principal component load matrix

T SISl R VIR 72!
3 0.940 -0.283 8 0.766 0.550
5 0.924 -0.341 6 0.744 0.584
4 0.916 -0.332 2 0.581 0.706
1 0.812 -0.489 7 0.071 0.211
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x4 THHRBRD. GEFEGHIRHF
Table 4. Principal component scores, composite feature scores and ranking
i F1 F2 F HE44 i F1 F2 F He4
NX-1 1.12 261 1.23 1 QH-5 -0.17 0.09 -0.08 17
GS-3 1.57 0.32 1.00 2 GS-7 -0.56 1.14 -0.08 18
QH-6 1.53 0.14 0.93 3 QH-8 0.21 -1.37 -0.17 19
QH-2 1.39 0.34 0.89 4 NX-6 -0.50 -0.14 -0.32 20
QH-11 1.71 -0.74 0.85 5 GS-2 -0.78 0.28 -0.40 21
GS-6 0.91 1.10 0.77 6 QH-9 -0.39 -1.08 -0.46 22
GS-5 1.06 0.56 0.75 7 NX-9 -0.91 0.26 -0.48 23
QH-7 0.57 0.56 0.46 8 NX-4 -1.06 0.49 -0.52 24
QH-10 1.54 -2.15 0.44 9 NX-10 -0.86 -0.09 -0.52 25
GS—4 0.08 0.74 0.21 10 QH-1 -0.66 -0.87 -0.57 26
QH-12 0.73 -1.05 0.20 11 GS-10 -1.14 0.32 -0.60 27
NX-2 -0.13 1.29 0.20 12 NX-8 -0.80 -0.85 -0.66 28
QH-4 0.97 -1.77 0.19 13 NX-3 -1.19 -0.57 -0.82 29
NX-5 0.39 -0.42 0.14 14 NX-7 -1.40 -0.22 -0.87 30
GS-9 -0.43 1.57 0.09 15 QH-3 -1.33 -0.59 -0.92 31
GS-1 -0.12 0.66 0.07 16 GS-8 -1.39 -0.56 -0.94 32
x5 FURSHEIEARE, &iEEE
Table 5. Regression equation, linear range of the components to be measured
Gl [EEpyE r LI (ug/mL) PR (pug/mL) FEHRR (ug/mL)
T Y=5025.5X-4 465.5 0.999 8 6.00~36.00 0.15 0.50
PRARRE-3-0-Z=F T ¥=6 880.7X-166.68 0.999 5 0.20~1.20 0.05 0.15
KA ¥=5190.7X-45.605 0.998 7 0.40~2.40 0.08 0.25
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HLAS BE i A TROR  RE, H “2.27 TR A
TESAFHEREI A, A3 DMEME L3 - TRI10 : 13F
R IBR A PR, 25 RIS,
275 FEEIRE
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K #FRIE & AL TR 9y (G5 -
QH-6), FA734, MH3H, 7 05g, 435l
Fie A T 2% 48 AR AT A Y 50% . 100%
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Jrikl M mis IR “2.27 WUF @SS
R E . S5 BN, AT RIEWE-3-0-EFK
B KA A 7 5 A 1R 53531 R 103.9% |
103.3%. 100.4%, RSD 43 5l 5 0.90% . 1.40% .
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JEWE-3-0- AT & R 1.78~8.18 pgf/g, KAl
N 5.11~20.44 pg/g.

*6 MIRRFHERPINMHIHAIENELER (ug/g, n=3)

Table 6. Determination of the contents of the 3 components in the samples of Lycii Fructus (ug/g, n=3)

i I BRAEFE-3-0-=F b AKALEY & ' I BRAEFE-3-0-=F i AKAlEY
GS-1 175.38 4.82 13.02 | NX-7 107.20 2.61 7.24
GS-2 140.39 3.08 9.95 | NX-8 98.33 2.51 6.93
GS-3 306.95 2.26 14.14 | NX-9 97.97 3.61 6.74
GS-4 191.87 5.22 13.09 |NX-10 104.70 1.89 9.19
GS-5 252.49 3.89 1531 | QH-1 93.29 3.35 8.42
GS-6 286.16 7.20 14.14 | QH-2 231.34 5.03 16.00
GS-7 222.89 4.07 12.53 | QH-3 97.80 2.14 5.84
GS-8 74.35 5.88 5.11 | QH-4 155.22 4.15 10.72
GS-9 245.21 8.18 10.83 | QH-5 164.04 5.43 11.65
GS-10 110.56 6.02 7.39 | QH-6 256.26 4.78 14.17
NX-1 267.00 4.67 2044 | QH-7 227.94 1.88 11.43
NX-2 205.28 7.54 14.62 | QH-8 117.61 5.73 7.68
NX-3 91.42 2.61 6.80 | QH-9 93.48 4.78 7.82
NX-4 147.89 2.68 11.02 | QH-10 163.42 3.60 11.31
NX-5 157.97 7.31 12.31 | QH-11 206.73 1.78 15.64
NX-6 118.32 8.15 827 | QH-12 159.63 7.50 10.43
3 it EEETEZ RN S D NS S 375

3.1 REFEHMRL

AR E R A B e T R Gk, B
20 SR FH 10 mL 80% HIBEHE A (B3 500 W,
B2, 40 kHz) $EHL30 min 75 A At v v vk 04 1
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190~ 400 nm (2P, &I 360 nm 4b 3%
WA I o A | 4 R EARL O S A B ARG T
Ko fEOELEAEMRIT, axiHR (25, 30,
35°C). AHLIsAH (HEE. 2. 80% &G
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