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Abstract: Objective To establish a “quality-quantity”” double standard control method for Zhiqiao (Aurantii Fructus), which is qualitative based
on the reference traditional Chinese medicinal materials (TCMM) as standard substances and quantitative without relying on multiple reference
substances. Methods HPLC technology was used to establish the characteristic atlas of Aurantii Fructus based on the reference TCMM as
standard substances. The chemical constituents of common peaks were identified by Q-TOF-MS technology, and the authenticity of Aurantii
Fructus was determined by the similarity of characteristic peaks of the reference TCMM and the testedTCMM. The above statement is “quality”.
The relative content of each characteristic peak in different batches of the tested TCMM was calculated by accurate quantition of internal standard
component naringin. The “average value— standard deviation” was taken as the lower limit of the relative content of characteristic peak chemical
components relative to chemical composition of internal standard substance, and the quality of Aurantii Fructus was determined according to the
lower limit of the relative content of characteristic peak. The above statement is “quantity”. Results The characteristic atlas and content
determination method met the requirements of methodology investigation. A total of 11 common chromatographic peaks were determined, and
seven chemical components were identified, which were eriocitrin, narirutin, naringin, hesperidin, neohesperidin, nobiletin, tangeretin. The
similarity between the tested TCMM and reference TCMM was greater than 0.90. The lower limit of relative content of chemical components of
Aurantii Fructus characteristic peak was defined. Conclusion The method can judge the authenticity of medicinal materials clearly and quickly

without many reference substances, and provide reference for quality control of Aurantii Fructus.
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Table 1 Origin and batch information of Aurantii Fructus

W FEHL #t5 KU [R] 2GR AL
S1  VLVHEE 1909013 2019-09  RBFESL
S2  VLPEH % 20190901 2019-09  ARBFESL
S3  VLPERER 211014002  2021-09 A EREAGE ST
S4 WL 1910005 2019-10  AFLFARSL
S5 WriL&:tE 202008016  2020-08 RS
S6  PUJIE 202109017  2021-09 RIS
S7  WIFEITIT 2107016 2021-07 AR
S8 AR KHIL 220819004  2022-08  AREIERSZ
S9 Wb 1910012 2019-10  ARBFESL
S10 JMdbfRsE 210905012  2021-09 ARZh s
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Fig.1 HPLC chromatogram overlay of ten batches of tested

traditional Chinese medicinal materials of Aurantii Fructus
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Fig. 2 Characteristic chromatogram of reference traditional
Chinese medicinal materials (A) and common model of tested

traditional Chinese medicinal materials (B)
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Table 2 Characteristic peak retention time and relative

retention time
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Table 3 Evaluation of similarity for tested traditional
Chinese medicinal materials

%5 HHLE %5 HHAE

S1 0.984 S6 0.998

S2 0.999 S7 0.999

S3 0.999 S8 1.000
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S5 0.999 S10 0.999
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Fig.4 Total ion flow chart of Aurantii Fructus in positive (A)

and negative modes (B)
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Table 4 Analytical results of chemical composition of characteristic peaks of positive and negative ion modes

BE  AFR wmin HEHTETFE i%@méﬁma RE/(X1076) BFRA (mz) &4 H
2 CyH»nO1s 6757  [M—H] 595.1662 595.166 8 1.08 151.002 9, 135.044 5 FEFS
4 CyHnOu  8.686 [M+Na]*  603.1655 603.1684 485 331.097 7, 175.118 6 MBS
CxH»nOu  8.626 [M—H] 579.174 0 579.1719 0.05 455.838 5,272.066 1 A
5 CyHnOw  9.621 [M+Na]”  603.1669 603.168 4 2.53 331.097 9 il Bz
CyHuOu 9498  [M-H] 579.1740 579.1719 0.05 459.1172,151.004 5 il 7 s
CxsHyO15 10426  [M-H] 609.1842 609.182 5 -2.80 577.159 3, 302.076 1 ¥ By s
8 CxHuO1s  11.196 [M+Na]*  633.1774 633.1790 2.51 331.098 0 W B
CsHiO1s  11.180  [M-H] 609.1842 609.182 5 -2.80 301.076 1, 151.004 3 R R
10 CaHnOs 20.169  [M+Na]* 425.1228 425.1207 -4.97 395.058 0, 233.060 1 NI &
11 CxoH2O7  21.848 [M+Na]*  395.1103 395.110 1 —0.45 365.052 3, 233.058 6, 121.240 0 i EN

S E Y BRI R HEATHR A

SThis compound was identified using reference standards
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Table 5 Accurate quantitative results of naringin as an

internal standard substance (n=2)

T Tl 52 F8/% Y5 /%
S1 2.5356 S6 2.138 8
S2 23626 S7 1.8113
S3 22361 S8 20134
S4 1.764 7 S10 1.929 0
S5 1.8199
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Table 6 Relative quantitative results of characteristic peaks

based on internal standard substance
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7 B 169.979+£28211  0.1429£0.0206 01223
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11 WER 206.464£145.102 0.117240.014 7 0.1025
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