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Abstract: Objective To establish the HPLC fingerprint of Xiangfu (Cyperi Rhizoma) decoction pieces, stir-fried Cyperi Rhizoma,
and Cyperi Rhizoma charcoal, combine chemical pattern recognition to screen different markers, and determine the content of six main
ingredients, providing a reference for further improving the quality standards of Cyperi Rhizoma. Methods The HPLC fingerprints
of 21 batches of Cyperi Rhizoma samples were established by the Chinese Medicine Chromatographic Fingerprint Similarity
Evaluation System (2012 Edition), and the similarity evaluation was carried out to determine the total number of peaks. SIMCA 14.1
software was used for hierarchical cluster analysis (HCA), principal component analysis (PCA), orthogonal partial least squares-
discriminant analysis (OPLS-DA), and VIP > 1 was used as the criterion to screen out the difference markers; Determination of the

content of 5-hydroxymethylfurfural (5-HMF), p-coumaric acid, ferulic acid, luteolin, caryophyllone, a-cyperone. Results The
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similarity of the fingerprints of the 21 batches of HPLC was not less than 0.934, and a total of 23 common peaks were calibrated, and
peaks 3, 10, 11, 17, 21 and 23 were identified as 5-HMF, p-coumaric acid, ferulic acid, luteolin, caryophyllone, a-cyperone,
respectively. The results of PCA, OPLS-DA results were consistent with the results of HCA, and 21 batches of Cyperi Rhizoma samples
can be divided into three categories; By VIP method, 2, 23 (a-cyperone), 17 (luteolin), 10 (p-coumaric acid), 11 (ferulic acid) were
selected as the main marker chromatographic peaks that caused the difference in samples; The content of 5S-HMF was highest in Cyperi
Rhizoma charcoal. The content of coumaric acid and ferulic acid gradually increased in Cyperi Rhizoma decoction pieces, stir-fried
Cyperi Rhizoma and Cyperi Rhizoma charcoal. Luteolin was the highest in stir-fried Cyperi Rhizoma. The content of a-cyperone
increased slightly after stir-frying. The content of caryophyllone was gradually reduced in Cyperi Rhizoma decoction pieces, stir-fried
Cyperi Rhizoma, and Cyperi Rhizoma charcoal. Conclusion The unknown ingredient peak 2 was screened and the known ingredients
a-cyperone, luteolin, p-coumaric acid and ferulic acid were selected as markers of difference; There were certain differences in the
HPLC fingerprint of the fried Cyperi Rhizoma, and the HPLC fingerprint and content determination method were simple and accurate
to operate, which can provide experimental basis for the basic research of the medicinal substances attached to the stir-fried Cyperi
Rhizoma, and provide a reference for further improving the quality standards of the Cyperi Rhizoma.

Key words: Cyperi Rhizoma; stir-frying; fingerprinting; content; chemical pattern recognition; difference markers; hierarchical cluster

analysis; principal component analysis; orthogonal partial least squares-discriminant analysis; 5-hydroxymethylfurfural; p-coumaric

acid; ferulic acid; luteolin; caryophyllone; a-cyperone
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232 LMEXRRFEE EEWE 2237 WK &
HEVAT,  S-HMF X BRSO R RS 3.04 7.5,
75.0~ 150.0 fi%, RFHEIKREHR 183.1. 73.2. 7.3,
3.7 ug/mL [ R BT RS %o IR0 RE AR
WIRFRE 1.54 2.0. 2.5, 4.0 1%, BSRREBWREN
24.7. 18.5. 14.8. 9.3 ug/mL ) Z 41 % W& S VAW N
BRI IR SIS IR RE 1.5+ 2,05 3.05 6.0 fi5, 7
FIREIREN 216.7. 163.4. 108.9. 54.5 ug/mL
RS IR T A R 20 BT VA TR IR W R
1.5+ 2.0~ 2.5, 3.0 f%, 132 EIRE N 79.6. 59.7.
47.7. 39.8 ng/mL B RFINSHE S A B o
B TR R FRRE 1.2 1.3, 1.5. 2.0 1%, BEHRE
WA 1611, 148.7. 128.9. 96.7 pg/mL [ & 5%+

TR VAV o= P o) U VA VARG IR 2.5 2.8
3.0. 3.51%, BRFEREN 176.0. 157.1. 146.7.

125 7 ng/mL [P R BN HE VTR 4% “2.2.17 TR

WEARAFHEREN i, SR TAR,  DA AR R A3 R
IR R (OO, AN ASE (V) HEATE
PERNE, 205 & R I EA G FE 5 LR
WA 5-HMF Y=3 458.8 X—0.153 1, r=1.0000, £
PEEHE 3.7~549.3 pg/mL; 5F & GFR Y=8478.2 X—
1.3110, »=0.9996, £l 9.3~37.1 pg/mL; i
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BB Y=685.7 X—0.107 1, r=0.999 7, £MEiulH
54.5~326.7 pg/mL; ABHZ Y=24043 X+2.7127,
r=0.999 6, £eItTEH 39.8~119.3 pg/mL; 71
Y=10102X—5.9200, »=0.9997, Z&it:iEfE 96.7~
193.3 pg/mL; o- & Y=31 040 X+11.946, r=
1.000 0, Z&M:VEH] 125.7~220.0 pg/mL.
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W, 8% 5-HMF. ST EGR. PR, RBRE X,
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TR BB KB R . AR o B R W T
FRI RSD 4354 1.48% 1.67%-. 0.57%-+ 0.98%-

0.51%- 0.26%, FIMUAKEE B RLT.
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WK (S15), T = FE 0. 24 4. 64 12,
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HMF. X% G P8R, KRS R. &G
o- 7 BRI TE AR, 75 5-HMF. 65 SRR B3R .
KBEZ ., FHIEIR o-F B ERIETIAR ) RSD 4371
N 1.54%. 0.97%. 0.67%- 0.16%- 0.49%. 0.28%,
AL AT IR N CE 24 h WRRE T R 1T
235 HEEMRAE  BUEHMRFEMS (S15), L6 4,
% “2.2.27 TR R A A AT, A “2.2.17
TN B A EHEREI %, i85k S-HMF. X & HR
FIBEIR . ARRE R B IMEE . o-Fr IR U AR,
HitE & &, 19 5-HMF. WESRR. MR, KR
LR EMAER . o7 IR BT &2 200 RSD 45K
2.19%-. 1.64%. 0.79%. 0.26%- 0.37%. 0.94%, #*
Bk E R R AT

2.3.6  INFEMEIWCERIRES iR A AR C A S R
At (S15) 943, 438 3 4, Zrnldare ik
S 50%. 100%A1 150% 0NN S B 73 ) B
—XFRE AL, % €2.2.27 TR ik AR A TR

4% “2.2.17 BT A & AF3EREINE , 05% 5-HMF.
XA IR BTERIR . KRR EER . B MG . o- 77 A
(U TR AR IE SN FE Rl % 5 RSD. 1HHAF 5-
HMF. X#& G 3R, RRER. &GN
o- 77 B R B P 2 R [l W ER 4l o 98.17%

98.64%. 97.68%-+ 98.12%-. 98.69%-. 98.57%, RSD
3N 1.69%-1.89%- 1.34%- 1.56%- 1.49%- 1.83%,
F IR WER S R AT

2.3.7 FEMIE AR EAREL 21 AR,

2 “2.2.27 TR 7 iEH & A, Fg “2.2.17

TR il 2 Rt iE, lsRiEmA, IR T
TRV S8, AU SIS0 AR+
B S R BMEATILRL, SRR 1L 2. i
R 5T, 5-HMF SEARNUOT EDER. &
BE s BRI N, KPR S 5-HMF B1EHE0; X &=
MR PIZLIR & BAEEI U« iR EM . &R
BN FOENPARRER S B FITE
A& BAERINUOY . IBIER IR 2 N EE
B o-EHEEE R P& BRI, R EL
#1 2 HBFMERHNRESBUELER

Table 1 Content determination results of 21 batches of
Cyperi Rhizoma

FR=NAGT o]
.y JREE (ugg™)

7S HME XA S BT AREE B I o
S1 4.1 10.7 58.1 53.7 132.6 152.3
S2 4.9 11.9 68.2 523 1322 155.8
S3 4.6 10.2 56.7 523 133.6 157.2
S4 3.7 10.4 56.6 53.9 129.4 151.6
S5 4.2 10.5 56.4 60.0 129.3 1521
S6 4.0 12.4 69.5 53.5 1344 151.9
S7 4.1 10.7 58.1 53.7 1332 152.3
S8 30.0 16.9 93.3 66.3 125.8 159.2
S9 291 16.5 93.7 64.3 123.1 158.7
S10  30.6 16.8 86.7 66.8 1232 158.9
S11 32.6 16.9 86.3 67.7 125.1 159.3
S12 30.6 17.0 88.0 65.0 125.3 159.3
S13 282 16.6 87.8 65.0 123.1 158.8
S14 298 16.9 88.6 67.5 1240 160.2
S15 510.7 242 146.7 42.1 122.5 149.8
S16 509.5 243 142.5 41.0 124.4 149.1
S17 515.9 245 1449 41.5 125.1 151.0
S18 516.0 20.5 1435 41.0 121.9 150.1
S19 513.2 20.3 143.3 41.1 122.2 149.9
S20 518.0 24.6 1452 41.7 122.3 151.3
S21 513.7 243 147.5 40.8 122.5 150.6

®2 BHAFHRESH

Table 2 Comparison of the average content of each
ingredient
o RE Hpgg™)

5-HMF X & GRR PSR AR & G o7 Fif
S1~S7 42 110 605 542 1321 1533
S8~S14 301 168 892 661 1242 159.2
SI5~S21 5139 232 1448 413 1230 1503
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BR. REBEZR . FEEE . o-7F AR 5T &5 505
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