ZHEHEIE 2026 £ 3 A 30 55 3 HA

ETFHEIEEMZR D EEESULFITEER
B R K F iR REIEM

et xR B, AEREDS, WA, BWFC, BHEDC, AR, KEER"S,
B, A

1. M EZRG A (7 510006)
2. TR —FHBARAE, TREFART AL ELLERE (] KL 528244)

(] B @ BRI EI RS R &S0 @3k (UPLC) F5 2 & £ sy
ERIE T, A R T BRIy . ik RA UPLC B0 B4 2 PR
PR A R BB, iz A 2SS RO B AR 0 1 25 MR e M il s 1) 288 2 S i o O A T
AN, BR PR UPLC f8 80 dibne 11 A 1E, P UPLC 48 80 & Hbn
16 A, RN T SA . RAERIESHT (CA) . EG 54T (PCA) FNIE 22 f
/N T FN BT (OPLS-DA ) AJ BHIE X4y [P AR FISP AR ¢ ;. OPLS-DA 13 11 4\35%%
SRS, FAR R EEAM (VIP) HI/NMEFARK IE 16, 13, 3 CHIgRRRR ) .
(PAFABE ) . 15, 8. 7 (BAFR) . 9 (4-FEMR) . 6 f12 (5-F2H ILHERE ) 5‘;%
T, AR IREHARERR . SRR . 4-FH USRI TR, S HE 0.004~0.019
0.048~0.167. 0.031~0.155 me/g JEIEPY; [FIET, S—F3F EOBERE . FARARE & i s,
2 HI7E 1.070~7.280., 0.071~0.298 mg/g JEHE N . 4518 ZIKE%ﬁE?%iE’JF%Eﬁﬁ‘ﬁ/H%*
AIEE, AT T AP AP R e Y S o, W R P R R =K -

[E581R) B, AR5, BERBORAEIE; R0 EE; S, K00, £
[0 T ' 8 24 e 3 2 1| D e
[FEFHES] R84l [ SCEkFRIRES ] A

Quality evaluation of Imperata cylindrica Rhizome and its carbonized product
based on fingerprint chromatography and multi-component quantification
combined with chemometrics

LI Jiaoyan™? LIU Xiaoxia’, ZHENG Ronghui'?, DENG Congyou™?, HUANG Lisha'? LUO Yijing"?,
SU Chunzhi"?, ZHANG Yuai'?, ZHOU Lin?, SUN Dongmei®

1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China

2. Guangdong Yilang Pharmaceutical Co., Ltd., Guangdong Provincial Key Laboratory of Traditional
Chinese Medicine Decoction Pieces, Foshan 528244, Guangdong Province, China

Corresponding author: SUN Dongmei, Email: jishusundm@163.com

[ Abstract] Objective To establish a ultra performance liquid chromatography (UPLC)
fingerprinting and multi-component quantitative determination method for Imperata cylindrica

DOL: 10.12173/j.iss1.2097-4922.202512095

EATH: T AYRLITRITUE (2024A0505040013) 5 2022 £l Tl K & MM H X *ETHE (FH
[ 2023 1 20 & —-18)

WEEE. AHE, AL, HR, EEFEHF, ELAE4EFIH, Email: jishusundm@163.com

https://yxqy.whuznhmedj.com



http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202512095

404 Frontiers in Pharmaceutical Sciences, Mar. 2026, Vol. 30, No.3

Rhizome before and after processing, and to conduct quality evaluation combined with chemometric analysis.
Methods UPLC was employed to establish the fingerprint profiles of Imperata cylindrica Rhizome and Imperata
cylindrica Carbonisata, respectively. Chemometric pattern recognition techniques were applied to screen the main
differential components before and after the processing of Imperata cylindrica Carbonisata, followed by quantitative
analysis of these components. Results A total of 11 common peaks were identified in the UPLC fingerprint of
Imperata cylindrica Rhizome, while 16 common peaks were calibrated in that of Imperata cylindrica Carbonisata,
with 5 components accurately characterized. Cluster analysis (CA), principal component analysis (PCA), and
orthogonal partial least squares-discriminant analysis (OPLS-DA) effectively distinguished Imperata cylindrica
Rhizome from its carbonized product. OPLS-DA screening revealed 11 major differential components, ranked by
variable importance in projection (VIP) values in the following order: peak 16, peak 13, peak 3 (neochlorogenic
acid), peak 14, peak 12 (coniferaldehyde), peak 15, peak 8, peak 7 (chlorogenic acid), peak 9 (4-coumaric acid),
peak 6, and peak 2 (5-hydroxymethylfurfural). Quantitative determination results indicated that the contents of
neochlorogenic acid, chlorogenic acid, and 4-coumaric acid significantly decreased after carbonization of Imperata
cylindrica, with respective ranges of 0.004 to 0.019 mg/g, 0.048 to 0.167 mg/g, and 0.031 to 0.155 mg/g. Conversely,
the contents of 5-hydroxymethylfurfural and coniferaldehyde increased remarkably, ranging from 1.070 to
7.280 mg/g and 0.071 to 0.298 mg/g, respectively. Conclusion The quality evaluation method established by this
research is stable and reliable, which can be applied to the qualitative and quantitative analysis of /mperata cylindrica
Rhizome and Imperata cylindrica Carbonisata, providing a scientific reference for the quality assessment of these

two medicinal materials.

[Keywords ) Imperata cylindrica Rhizome; Imperata cylindrica Carbonisata; Ultra performance liquid
chromatography; Fingerprints; Content determination; Cluster analysis; Principal component analysis; Orthogonal

partial least squares-discriminant analysis
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Figure 1. Overlay plot of fingerprints for 20 batches of
Imperata cylindrica Rhizome
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Table 2. Results of similarity calculation
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Table 3. Eigenvalues and variance contribution rates of
principal components
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Table 4. Factor loading matrix of principal components

U5 F R F G2
1 -0.211 -0.657
2 0.792 -0.132
3 —-0.949 0.135
4 —-0.905 -0.055
5 0.147 0.127
6 -0.840 -0.334
7 -0.860 -0.282
8 0.945 0.006
9 -0.879 0.179
10 0.192 0.755
11 -0.409 0.710
12 0.935 0.249
13 0.963 0.184
14 0.930 0.134
15 0.875 0.186
16 0.966 0.098
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2.58% ., 2.36%. 1.93%. 2.41%. 1.38% (n=9) ,
FERZTT R KL
2,77 eSS0
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WUF 7 el e A s R, IR R 247 TR
i S F R e, PR B, AR
6. SHFPMAL, FAm S PP
KA T WEA, Hrh, HaEmR . %R
4- Fr RN R R NS, SFIREIE 535
9 87.83% . 87.86% F149.78% , il BIHIK
7 0.004~0.019, 0.048~0.167. 0.031~0.155 mg/g;
A2, 5—F3 35 e T R0 A A TS 10 2 e D0 B
Fh e, o & 4y ok 1.070~7.280 me/g
0.071~0.298 mg/g.

RS ZMHEXR, RNREEEREZRER
Table 5. Investigation results of linear relationships, detection, and quantification limit

X} HE iy FrifE £ r S (pg/ml) FrIBR ( pg/mL) AR (pg/mL)
555 H L Y=67 117X-93 313 0.999 9 8.64~291.20 0.045 0.149
BRI R Y=20 242X+3 725.5 0.999 9 0.08~38.35 12.227 40.757
SRR Y=9 238.9X-2 622.8 0.999 9 0.21~210.74 8.294 27.648
4-F SR Y=15 186X-3 227.5 0.999 5 0.15~76.69 7.008 23.361
FAKITE Y=18 414X-3 767.4 0.999 9 0.10~149.00 4.932 16.441
*6 BFRMFRRFERPEHETHEE (mg/g, n=3)
Table 6. Contents of each component in Imperata cylindrica Rhizome and Imperata cylindrica
Carbonisata samples (mg/g, n=3)

en 5— H L Bk ER SRR AR FAREITE

A IR A IR A IR A i i A IR
1 — 5.110 0.037 0.005 0.488 0.073 0.113 0.052 — 0.084
2 — 3.640 0.052 0.006 0.873 0.079 0.124 0.053 — 0.107
3 — 6.040 0.062 0.008 0.968 0.083 0.137 0.041 — 0.104
4 — 4.790 0.028 0.007 0.619 0.089 0.125 0.052 — 0.071
5 — 5.330 0.033 0.004 0.499 0.049 0.100 0.042 — 0.074
6 — 1.070 0.041 0.011 0.246 0.048 0.146 0.060 0.007 0.203
7 — 2.400 0.060 0.008 0.345 0.071 0.097 0.075 — 0.185
8 — 5.100 0.039 0.010 0.966 0.133 0.117 0.046 — 0.080
9 — 5.370 0.032 0.004 0.660 0.054 0.122 0.051 — 0.093
10 — 6.000 0.041 0.006 0.672 0.071 0.132 0.049 — 0.090
11 — 7.280 0.130 0.009 0.854 0.167 0.085 0.155 — 0.298
12 — 2.900 0.078 0.019 0.710 0.129 0.135 0.044 0.008 0.163
13 — 6.000 0.056 0.006 0.803 0.094 0.109 0.060 — 0.112
14 — 5.380 0.042 0.008 0.909 0.104 0.120 0.048 — 0.075
15 — 4.560 0.034 0.008 1.204 0.110 0.110 0.040 — 0.073
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16 — 2.360 0.054 0.009 0.554 0.100 0.146 0.076 — 0.168
17 — 2.430 0.316 0.014 1.583 0.079 0.088 0.031 0.005 0.138
18 — 4.470 0.042 0.004 1.186 0.063 0.121 0.051 — 0.094
19 — 6.850 0.053 0.004 1.199 0.107 0.118 0.060 — 0.100
20 — 4.850 0.046 0.004 0.996 0.066 0.121 0.051 — 0.087
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