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[ Abstract] Objective To compare the differences between flavonoids and
synephrine in Aurantii Fructus Immaturus (AFI) with different origins. To provide basis for
the identification of the origin and quality control of AFI. Methods 24 batches of Citrus
aurantium L. and 17 batches of Citrus sinensis Osbeck were collected. UPLC method was
used, a Waters Acquity UPLC HSS T3 (100 mmx2.1 mm, 1.8 um) chromatographic column
was used, the gradient elution was carried out with 0.1% formic acid-acetonitrile as the
mobile phase, the flow rate was 0.3 mL-min™', the detection wavelength was 283 nm (0-8
min) and 330 nm (8-11 min), and the injection volume was 1uL. The UPLC fingerprint was
established and the similarity evaluation was carried out, the common peaks were identified.
With reference to the method for determination of content of AFI in Volume I of Chinese
Pharmacopoeia 2020, the content of synephrine in 41 batches of AFI was determined by
HPLC. Results The UPLC fingerprint analysis method of flavonoids in AFI was established.
The similarity of AFI from the same origin was greater than 0.910. The similarity between the
two kinds of AFI was only 0.08. Ten common peaks were identified, the peak 4 (naringin),
the peak 6 (neohesperidin) and the peak 8 (trifoliate glycoside) of C. aurantium L. were
much higher than those of C. sinensis Osbeck. However, the peak 3 (citrulline), peak 5
(hesperidin) and peak 7 (vanillin) of the C. sinensis Osbeck were much higher than those
of C. aurantium L. In 17 batches of C. sinensis Osbeck, the highest content of synephrine
was 1.700%, the lowest was 0.310%, and the average content was 0.530%. In 24 batches of C.
aurantium L., the highest content of synephrine was 0.530%, the lowest was 0.019%, and the
average content was 0.290%. Conclusion The established UPLC fingerprint analysis method
is simple and fast. The fingerprints of the two kinds of AFI were obviously different. It can
be used as a reliable method to identify the origin of AFI. The content of synephrine in C.
aurantium L. is generally lower than that in C. sinensis Osbeck, and the difference between
batches was greater. It is more reasonable to establish the content limit of synephrine for two
kinds of AFI.
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Figure 1. UPLC fingerprints of Aurantii Fructus Immaturus with different origins
E: LERERA; 2476 R 2 SRR ARG, SAREE; 6T TR SARBH; 9ONMRALE; 104 R E
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Table 1. Sample source information and analysis results

PR ARSI il e
FE S5 e ARRLEE  FdpRE R (%) || PSS P AR FdbkEE (%)

CA-01 WA 0.998 0.046 CS-01 VPO % 0.946 0.470
CA-02 L] 0.999 0.400 CS-02 ARG DL 0.997 0.340
CA-03 HiNES] 0.995 0.450 €S-03 VLG R 0.992 0.540
CA-04 baNL) 0.998 0.390 CS-04 1 2 FH 0.998 0.510
CA-05 TLVG R 0.999 0.310 CS-05 PANILIRRS 0.989 0.640
CA-06 TEPgEM 0.989 0.081 CS-06 iyl| 0.998 0.610
CA-07 VL PH AR 0.995 0.085 CS-07 TLVGEEN 0.996 0.470
CA-08 R 0.979 0.300 CS-08 WL 0.995 0.510
CA-09 VLG R 0.985 0.019 CS-09 B pE I 0.997 0.400
CA-10 bANILE o) 0.988 0.440 CS-10 Py )i 0.997 0.310
CA-11 AN RS 0.989 0.059 CS-11 VA 0.985 0.460
CA-12 PN 0.984 0.300 CS-12 i) 0.998 0.500
CA-13 TLPGEM 0.998 0.430 CS-13 L] 0.989 1.200
CA-14 TLPG N 0.983 0.350 CS-14 1E] 0.992 1.700
CA-15 PN 0.995 0.320 CS-15 i) 0.998 0.840
CA-16 PN 0.976 0.380 CS-16 baNL) 0.997 0.420
CA-17 [N T 0.912 0.350 CS-17 FqEs] 0.946 0.650
CA-18 MG 0.976 0.490 S 0.530
CA-19 i} 0.993 0.360

CA-20 il 0.951 0.530

CA-21 i) 0.951 0.350

CA-22 YIVE 0.999 0.054

CA-23 i) 0.994 0.330

CA-24 A 0.998 0.240

SEHE 0.290
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et
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PRI, BRI E R, S5
1o 17 HERIMS AR S th R AR e s ol 1.700%
AN 0.310%, VX8R 0.530%; 24 #HEFRHF
S A B = R 0.530% , ¢ IR 0.019% ,
SN 0.290%, HA 6 LA & I Frh
] 25 31 2020 4F i Hh AR S S 3R AR B N ARIR T
0.3% MIFREER .
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Table 2. Fingerprint common pattern of Aurantii Fructus Immaturus with different origins
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