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Abstract: Objective The fingerprint and statistical analysis were determined to compared and evaluate the quality consistency and difference
between Citrus aurantium ‘Changshan-huyou’ immature dry fruit (Qu Aurantii Fructus) and different C. aurantium cultivars. Methods
HPLC analysis was performed on Extend XDB Cis column (250 mm x 4.6 mm, 5 um), the detection wavelength was set at 330 nm, using
acetonitrile-0.1% aqueous formic acid aqueous solution as mobile phase for gradient elution, the flow rate was 1 mL/min, the column
temperature was maintained at 30 °C. The fingerprints of 35 batches of samples were evaluated by cluster analysis (CA) principal component

analysis (PCA). Results The established fingerprint common pattern of C. aurantium Aurantii Fructus samples obtained 24 common peaks

I#SEHER: 2023-10-06

ESWHE: WLARET KT E (LGC22H280007); HilLs 2 M B E R IE (20230200 WivLA i b B 21 )5 48 o KI5 B
(ZC2021A028)

TEEEN: & M, &, Wik, FEPL. G0 b2 % 2 B RVEYR V)5 e AR 7S . E-mail: 185803541@qq.com

HBEEE: B4R, B, Wi, FAEPRAIE. §FFC7 AR 2R AR EREH] BT . E-mail: zwl@zjyj.org.cn



FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8 . 2765 »

and identified 12 target compounds. The similarity results of 13 batches of Qu Aurantii Fructus ranged from 0.920 to 0.947 with good quality
consistency, while the similarity results of different original plant species of Aurantii Fructus ranged from 0.127 to 0.990 with great quality
differences. Through CA, Qu Aurantii Fructus and C. aurantium Aurantii Fructus were clustered into one category, C. aurantium ‘Chuluan’
and partial C. aurantium ‘Huangpi’ were clustered into one category. The different markers of Aurantii Fructus with different original plant
species were obtained by PCA, among which nine known compounds were glucolactone hydrate, nobiletin, naringin, tangeretin, luteolin,
neohesperidin, Yunxiang naringin, hesperidin, naringenin) that caused the quality differences between samples. Conclusion Research
showed that Qu Aurantii Fructus had high similarity of chemical composition with C. aurantium, had good consistency in medicinal material
quality, which was batter than C. aurantium ‘Tangcheng’ and C. aurantium ‘Chuluan’. Qu Aurantii Fructu can be used as one of the original
plans of Aurantii Fructus in Chinese Pharmacopoeia. At the same time, adding the key compound s which distinguish different original plant
species of Aurantii Fructus as the target ingredients to evaluate the quality of Aurantii Fructus correctly and thoroughly.

Key words: Qu Aurantii Fructus; Citrus aurantium ‘Changshan-huyou’; fingerprint; chemical pattern analysis; eriocotrin; narirutin; naringin;

naringenin; hesperidin; neohesperidin; meranzin hydrate; luteolin; meranzin; nobiletin; tangeretin; glucolactone
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R4 C. aurantium ‘Daidai’.  S32~S34 JARZE C.
aurantium ‘Chuluan’ . S35 N ¥EE C. aurantium
‘Tangcheng’ . F£i {5 B 1E MK 1, 6 LERIE R 7T 1]
25t Crp BB 28 A e T T B0 ), FERE B ILER 1.
2 7k
2.1 EIBFMNZI

Extend XDB Cis (250 mm X 4.6 mm, 5pum) &
WA, KA 330 nm, AR 30 'C, AAREN

*x1 HF@mER

Table 1 Information of samples
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1.0 mL/min, #EFEE 10 uL. FaIAHA M (AD-0.1%
HER/K (B) ¥, BREEVERL: 0~2min, 10%A; 2~
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3-eriocotrin; 4-narirutin; 5-naringin; 6-naringenin; 7-hesperidin; 8-

Fructus
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neohesperidin, 9-meranzin hydrate; 10-luteolin; 14-meranzin; 19-

nobiletin; 22-tangeretin; 24-glucolactone.
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Table 2 Similarity evaluation results of 35 batches of

samples
s T Gy R
S1 0.989 S19 0.940
S2 0.984 S20 0.958
S3 0.990 S21 0.945
S4 0.989 S22 0.975
S5 0.990 S23 0.958
S6 0.982 S24 0.960
S7 0.927 S25 0.975
S8 0.920 S26 0.945
S9 0.928 S27 0.812
S10 0.940 S28 0.935
S11 0.934 S29 0.916
S12 0.947 S30 0.932
S13 0.937 S31 0.894
S14 0.942 S32 0.143
S15 0.939 S33 0.127
S16 0.940 S34 0.149
S17 0.941 S35 0.448
S18 0.943
REEE
5 10 15 20 25
20|
S28
S29 I
S32
S34
S10 [
S13
S8 I
S19
S7 7
Si1 H
S9
S12 =
S18
S23
S20
- S21 1+
S15
S17 H
St4—
S16 H
S2
S6 H
S3
S5
S1 —
S4
S25 4
S22 H
S24 |—
S35
S31
S30
S27

4 35 itHERE RIS ITERRIKE
Fig. 4 Dendrogram of 35 batches of samples
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ANFE SR FRISE B R S5 AR 45 R — 5.

322 FEEIREUMT  WRIGIERE 35 HEFERTRLL
Bl A XTI T A RSD /NT 10% ) i e s 17 A1
NAZE, MR SPSS 24.0 A, TIHEAFEE T ZE
DURES, AT ERA T, R > 1 R
U SRFFIE M BRAR T 22 WA 3, R fIEAR Ay e DU
* 4,

SEARFIEAE A 7 ZE 0T, 35 SRR A 0 3 sy
HET 5 AN RHEE I > 1, J7 21 BRIk
RITH 89.52%, RKUITIGHEAGT. IRIE S AREE LM
FE TR R A A B A B AE TR A 5 AN F it AT
Oy o ARBRER S A EE AT, e I A (e K,
X A DT RRER R, T X BN [FIRR SR 24 22 5
PERIERBRR . SR 4 58T, & ER 55
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Table3 Eigenvalue and cumulative variance contribution rate

L LSRRI

BT

FHEE 5 %/% BT ZE TR/ %
1 7.046  44.035 44.04
2 2.824 17.648 61.68
3 2.007 12.546 74.23
4 1.411 8.818 83.05
5 1.035 6.470 89.52
6 0.712 4.447 93.96
7 0.330 2.060 96.02
8 0.223 1.396 97.42
9 0.131 0.819 98.24
10 0.099 0.620 98.86
11 0.084 0.528 99.39
12 0.042 0.261 99.65
13 0.026 0.162 99.81
14 0.020 0.125 99.93
15 0.007 0.043 99.98
16 0.004 0.023 100.00

R4 EROBEERE

Table 4 Loading matrix of principal components

o Eai]
Vs 1 2 3 4 5
15 0922 0168 —0.135  0.133 0208
9 0918  0.126 0071 0212  0.130
19 0912 0285 0101 —0.035 —0.198
16 0889 —0.068 0202  0.163 —0.104
5 0844 —0456  0.184 0103  —0.045
22 0821 0475 —0020 0151 —0.224
10 0810  0.104 —0480 —0.086  0.056
13 0743 0200 —0.042 —0513  0.036
2 0618 —0445 0504 —0220 —0.157
10535 0037 -0529 —0251  0.457
8 0484 —0462 0431 —0.184 —0.201

20 0.132 0.761 0.170 0.471 0.092

4 —0.155 0.733 0.512  —-0.149 0.258
21 —-0.079 0.662  —0.207 0.121 —0.649
7 —0.132 0.414 0.744  —-0.245 0.261

6 0416 —0.266 0.241 0.743 0.175
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