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Abstract: The fluorescence spectral analysis technology was used to screen the preparation and test conditions of the sample solution, and
the three-dimensional (3D) fluorescence spectrum quality analysis and discrimination method of Angelica sinensis extracts were established.
The results showed that the 3D fluorescence spectral features of the water extracts were similar to those of the 50% methanol-water extracts,
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which mainly exhibited three characteristic excitation/emission peaks with different relative emission intensities at 270 nm/345 nm, 270 nm/475

Modern Food Science and Technology 2021, Vol.37, No.9

nm and 330 nm/475 nm (Ae/Aem), respectively. The 3D fluorescence spectra of ethyl acetate extracts showed two characteristic fluorescence
peaks of 265 nm/295 nm and 325 nm/425 nm. The established 3D fluorescence spectra of Angelica sinensis extracts also showed good
specificities, which can realize the rapid and effective identification of several Chinese herbs from the same category of Angelica sinensis, i.e.,
Chuanxiong rhizoma, Angelicae pubescentis Radix, Glehniae Radix, Cnidii Fructus and Foeniculi Fructus. Combined with the computer pattern
recognition method, the 3D fluorescence spectral information of the water extracts of Angelica sinensis samples from different producing areas
and varieties were analyzed and discriminated by SPSS 22 software, and the results showed that the Angelica sinensis samples could be
distinguished effectively, which were completely consistent with the actual results. The 3D fluorescence spectra of Angelica sinensis extracts
showed the characteristic spectral morphology, which can reflect the information on composition and content of fluorescent substances.
Combined with the computer pattern recognition method, the 3D fluorescence spectrum of the water extract of Angelica sinensis can realize the
classification and discrimination of Angelica sinensis from different producing areas and varieties. The method is simple, fast and accurate, and
can be used for quality consistency evaluation and authenticity identification of Angelica sinensis medicinal materials, which also provides a

reference for further research and establishment of the quality control technology of 3D fluorescence spectrum fingerprint of Angelica sinensis.
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Table 1 Angelica sinensis samples from different producing areas

HE 5 b I E HH/m  REETA
1 H AR E K22 103°41'~104°59', db%h 34°07'~34°45'  2040~3754 2019
2 HirEg 22 103°57'~104°45", b4k 34°25'~34°57"  1640~3941 2019
3 HH B R A2 104°02'~104°49', L4 33°26'~35°07'  1930~3941 2019
4 HA R 22 104°18'~104°54", b4k 34°50'~35°23'  1612~2778 2019
5 HAZES 22 104°01'~104°48", dbth 33°46'~34°23'  1138~4154 2019
6 Hiwls & R 2 103°10~103°52, db%h 34°30'~35°05"  2209~3926 2019
7 H R R4 102°07'~103°46', L4k 36°31'~37°55'  2040~4874 2019
8 FiEgR R4 100°54'~101°25, 4Lk 36°20'~36°53"  2470~4898 2019
9 HAHE (BRH)3) KL 104°18'~104°54', b 34°50'~35°23"  1612~2778 2019
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Fig.1 Absorption spectra and three-dimensional fluorescence
spectra of Angelica sinensis extracts
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Fig.2 Fluorescence intensity changes of the three-dimensional
fluorescence spectral characteristic peaks of Angelica sinensis
water extract with different solvent dosage and extraction time
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Fig.3 Fluorescence intensity changes of the three-dimensional
fluorescence spectral characteristic peaks of Angelica sinensis
extracts with different methanol-water ratio, solvent dosage
and extraction time
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Fig.7 Three-dimensional fluorescence spectra of the water extracts from Angelica sinensis and other umbelliferae plant (1.0 mg/mL)
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Table 2 Discriminant analysis results

e Peak 1 Peak 2 Peak 3 dis 1 Disl 2/% Dis2 2/% Dis3 2/% Dis4 2/%
1 3732612.40 8416402.20  4962667.90 1 99.34 0.63 0.03 0.00
2 3131194.40 8130548.00  5460444.20 1 99.97 0.02 0.01 0.00
3 3589648.00 8301744.60  4714988.80 1 80.69 18.63 0.68 0.00
4 2817381.80 12258101.00  7870116.00 1 89.85 1.19 8.96 0.00
5 3179593.80 8936641.70  5767490.20 1 99.80 0.13 0.07 0.00
6 2553038.20 8437371.10  5638804.60 1 92.52 2.60 4.88 0.00
7 3258814.90 9545206.70  5481518.80 2 18.24 73.07 8.69 0.00
8 2425008.50 11744038.00  7484612.10 3 9.44 9.63 80.93 0.00
9 849008.90 3979760.90  2390028.40 4 0.00 0.00 0.00 100.00

X1 2507987.20 12176262.00  7547166.20 3 2.10 15.34 82.56 0.00
X2 970196.81 635724480  4461393.40 4 0.00 0.00 0.00 100.00
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