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Quantitative evaluation of Cyperus rotundus quality based on HPLC fingerprint
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Abstract: Objective To identify and evaluate the quality of Xiangfu (Cyperus rotundus) and its processed products from different origins, a
combination of fingerprinting techniques with chemical modelling and chemical composition content determination was employed. Methods
A Venusil Cis chromatographic column (250 mm x 4.6 mm, 5 um) was used; methanol-0.1% phosphoric acid aqueous solution was used as
the mobile phase, and gradient elution was performed. Evaluation was carried out by combining cluster analysis, principal component analysis
and orthogonal partial least squares discriminant analysis. The five components in the sample, S-HMEF, p-coumaric acid, ferulic acid, luteolin,
cyperone, and o-cyperone, were quantitatively analyzed. Results High-performance liquid chromatography fingerprints of C. rotundus,
vinegar-processed C. rotundus, wine-processed C. rotundus, and C. rotundus processed with four excipients from different origins were

established. A total of 17 common peaks were calibrated in 60 batches of samples, and six components were identified. Peak 3 was identified
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as 5-HMF, peak 7 is p-coumaric acid, peak 8 is ferulic acid, peak 14 is luteolin, peak 19 is cyperone, and peak 21 is a-cyperone. The results of
PCA analysis, OPLS-DA analysis and cluster analysis showed that there were some differences between C. rotundus, vinegar-fired C. rotundus,
vinegar-boiled C. rotundus, vinegar-steamed C. rotundus and vinegar-boiled C. rotundus. VIP > 1 was used as the criterion to screen the
differentiating components with large contributions, and peak 6, peak 5, peak 7 (p-coumaric acid), peak 15, peak 14 (luteolin), peak 8 and peak
1 were screened as differential markers, suggesting that the above components should be focused on when analyzing the quality of C. rotundus
and its processed products. The content measurement results showed that there were certain differences between C. rotundus and its processed
products from different origins. Conclusion The established HPLC fingerprint of C. rofundus was simple to operate and the results are
reliable, and 5-HMF, p-coumaric acid, ferulic acid, luteolin, cyperotundone and a-cyperone could be used as index components for the quality
evaluation of C. rotundus.

Key words: Cyperus rotundus L.; HPLC fingerprint; chemical recognition pattern; cyperotundone; a-cyperone; luteolin; 5-HMF; p-

coumaric acid; ferulic acid
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4 0.762 0.616 0.005 0.255 0.846 0.437 —0.974 0.176 —-0.0
5 0.119 0.748 —0.080 0.817 0.381 0.220 —0.934 0.282 0.09
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Table 6 Linear relationship investigation results
Sof R EVEpy R R LB/ (g mL-)
5-HMF Y=16828 X+1.105 6 1.000 0 0.6~329.0
W E G Y=6760.5X—1.128 1 1.000 0 43~112.7
Rl R 1R Y=5292.1 X+4.5212 0.999 7 2.7~53.1
RBER Y=2270.5X+6.4116 0.999 7 4.4~130.2
75 B Y=29706 X+0.733 4 1.000 0 28.5~285.0
o7 B Y=30376 X+15.913 0.999 9 16.5~165.4

2.3.3 MR HGDCI FEf, % “2.1.27 1
THEIS MR, % “2.1.17 TR ik ke
M5E 6 %, idsk 5-HMF. W& GRR. FIEiE:. AR
B B R | o2 B AR R U T AR, 155 S-HMIF
XGRS BRI . KRR BN o-FF
I T AL RSD 435914 2.62%10.72%-0.98%- 1.32%-
0.12%- 0.10%, KUK E LR LT,

234 FEtEiREG HUGDC1 e, % “2.1.27 T
R, ol T ER T E 0. 24 4.

8. 12, 24 h IN% “2.1.17 T (i 2 HEREI E
0% 5S-HMF. X HER. AR, KEBEER. &
Wl o-Fr BHEHIIEHEAR, R H S-HMF, X & E
R BIZERER . ARRE R B IMEE . o-Fr ARG AR
i) RSD 43 2.68%-0.99%+0.90%-2.18%-0.18%-
0.13%, , RV T =il NE 24 h FE
RAF.

235 HEMRKIE H GDC1 ffdt 6 #y, #%
“2.1.27 BT J7iES AL I, FiZ 2,117 0
NG AFIEREN E, 05 S-HMF X SR, B
PR KRB YA o- 7 FEEE g, i
HESE, 19 5-HMF. X HGR. B3R, AR
R EMEEE . o-FF BB E S0 RSD 40
1.89%- 2.60%-+ 2.47%-+ 1.32%-. 1.03%. 0.66%, 3
Bk E R R AT

2.3.6  MEEFECRREE  EXC AR SR GDC1
FEfSL 6 43, FEHFREUE 1g, 43R i &
1 100% M0 RLE 7 B — X R, 4% “2.1.27
TR J7 i 4 Al s v, B % “2.1.17 TR i
ZAFHERENE, 03t S-HMF. X &H SR . PR
KBER. FIRGE . o- MBS, FEit5
IFEES# 5 RSD. 1HHEAR 5-HMF. W& SRR Bl
IR KREBEER. FHEI. o7 R 8- 2 ns
[ 243731 98.51%+ 100.67%- 100.58%- 100.45%.

100.38%-+ 99.14%, RSD 4374 2.25%. 1.88%-
1.68%- 1.60%-. 1.88%. 1.95%, RSD %I/NT 3%,
237 FERIE kS B PRI 60 #EABAE M, 14
“2.1.27 TUR J7iE A A VR, R “2.1.17 T
N RARRERE, dSRIETAR, HHERE R SR
PRI E 8, SRWNE 7. NEMESEEEN. HE
B DO B 5 B B sl AT LU e A, 5-HMIF
TEA M & AR, MEHEHAER N, & TR,
FIBRRRAE A P b & IS, ARBRBERIER A M5
B, AMEIREERT S ERE. | RSME
FEHE o R B B T A MG S, WL R
B R T o~ A . X A R S A AR TR T
L=t & b, RS ERm, KR
R AEW L= 1 & f A =
3 Wig
A SIS AT X HPLC 5 SUEIVE %A AT A G

2, SIS PR I BE-0.1 % R K I TR A s Al , A
IR 30 'C, #EFEE 10 pL, AR 1 mL/min, LA
KGR 310 nm (0~65 min) #1254 nm (65~
80 min) TEAmAERM, XELHKM N AIBIER 5
FERETE e A, FELR P 60 #LAE S bR e T 17
ANEEIE, 1 S 5S-HMF, 4 S xE S
R, 5 SUEARMERRE, 11 S AREEER, 16 %
AR, 17 Z VR o- 7 BB . AN R = i) 7 Bt
FEEIRIEEE A MR FEEER . 2
il A B, H HPLC $i5 S0l (1) 350 75 W vy i A2 AR A
{ER PR s, KRB B0 & B BT, ik
Pai i B NG R A Y A

PCA L OPLS-DA 7r#r 45 KB, 75 M|
REBEHE T A X 40 I, IX 5 H 24 Ju i) Fg S A S AR
HU, RSB WA DY S I TR X
I, FTRE S TS AR s 7 A R SR
I VIP i (VIP>1) §iide 1 X R i 2 7 52 55

m]
HH
S

7

-
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Table 7 Sample measurement results (n=3)
iy Favs I (ug g™
5-HMF WEGR R BR 1R RKEBHEER 7 B A7 i o- 7 P R
GDY1 0.83 23.30 14.65 32.50 92.86 139.44
GDY2 0.83 23.28 14.52 32.62 91.43 140.47
GDY3 0.88 23.19 16.13 30.60 93.18 140.52
GDY4 0.82 23.38 17.14 31.07 93.56 138.01
GDY5 0.82 22.25 15.99 28.18 91.68 139.46
GDC1 1.37 25.87 18.06 39.61 85.48 150.52
GDC2 1.45 25.69 19.35 39.67 84.61 152.21
GDC3 1.26 26.08 18.30 39.93 86.14 144.58
GDC4 1.26 25.82 18.71 41.01 85.14 151.61
GDC5 1.15 25.67 17.38 39.87 86.28 152.60
GDJ1 2.25 25.18 17.34 34.12 86.80 156.85
GDI2 245 24.82 16.95 31.28 86.00 155.23
GDIJ3 2.22 24.99 16.67 31.86 85.79 154.88
GDJ4 2.36 25.01 17.06 33.39 86.92 157.83
GDIJ5 2.28 2547 17.50 34.05 87.79 158.52
GDSl1 1.22 26.41 16.24 35.02 86.74 144.16
GDS2 1.20 26.35 19.35 34.52 86.35 143.64
GDS3 1.31 26.91 16.46 35.38 86.19 146.04
GDS4 1.26 27.44 16.94 35.27 86.48 146.02
GDS5 1.27 26.72 16.58 33.35 86.56 145.34
ZJY1 2.06 11.06 6.90 27.29 151.86 72.23
ZIY2 2.28 12.02 7.25 3141 152.37 80.35
ZJY3 2.18 12.68 7.03 31.65 154.13 70.94
ZJY4 2.24 12.20 6.59 31.17 153.81 79.07
ZJY5 2.18 11.47 7.26 29.99 154.85 79.12
ZIC1 2.53 14.73 8.95 44.88 146.01 103.23
ZJC2 2.44 14.79 9.63 45.28 146.66 104.57
ZJC3 2.61 15.15 9.19 47.68 147.30 101.13
ZIC4 2.59 14.94 9.63 45.36 147.60 102.39
ZIC5 2.63 15.56 9.56 47.31 150.55 102.82
711 2.87 12.10 7.89 32.12 141.96 115.73
YARY 2.83 13.12 7.99 36.41 145.26 110.46
Z1J3 2.87 13.09 8.01 35.01 144.58 114.71
7114 2.74 12.74 8.43 30.67 143.13 117.25
VALK 2.83 13.19 7.89 36.68 149.20 111.85
ZJS1 2.95 13.88 9.28 38.47 145.72 105.68
VARNY) 2.89 13.86 8.88 39.42 148.03 104.82
ZJS3 3.08 13.97 8.84 40.20 147.20 105.08
ZJS4 291 13.73 9.60 3522 147.05 109.33
Z]JS5 3.09 13.89 9.70 38.27 146.03 103.85
HNY1 1.18 15.09 7.66 2592 68.32 129.82
HNY?2 1.54 14.53 8.34 26.59 66.01 130.92
HNY3 1.37 14.08 3.88 28.18 69.26 135.10
HNY4 1.10 13.77 8.39 27.93 70.31 134.41
HNYS5 1.63 16.32 8.41 26.62 68.00 130.26
HNC1 9.31 16.21 9.99 36.06 56.33 136.56
HNC2 9.48 16.11 10.00 3422 56.06 135.96
HNC3 9.42 16.32 10.06 35.92 56.70 134.87
HNC4 9.42 16.28 7.93 35.57 56.29 134.98
HNC5 9.39 15.00 8.27 34.54 55.42 135.34
HNIJ1 2.88 21.21 12.35 21.95 52.66 155.58
HNJ2 2.70 21.18 12.13 22.87 52.89 162.12
HNJ3 2.90 21.17 12.11 21.94 52.68 159.12
HNJ4 2.87 21.40 11.30 21.47 53.86 162.62
HNIJ5 2.77 21.38 11.37 21.48 53.91 142.06
HNSI 20.26 2441 14.23 35.81 51.10 136.59
HNS2 20.53 24.37 14.31 34.04 51.48 136.34
HNS3 20.78 24.20 14.32 32.23 51.15 137.55
HNS4 20.09 23.90 13.21 32.62 51.10 133.25
HNS5 20.90 24.40 13.98 32.71 51.33 134.80
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