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Rapid Identification of Constituents of Aronia Melanocarpa (Michx.) Elliott
Fruit by UPLC-Qrbitrap-MS/MS and GNPS Molecular Network
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Abstract: The fruits of Aronia melanocarpa (Michx.) Elliot have high nutritional value and medicinal
value. This fruit is rich in flavonoids, anthocyanins and anthocyanins and presents good biological
activity and pharmacological effects in antioxidant, anti-aging, anti-inflammatory, antibacterial,
hypolipidemic, hypoglycemic, anti-cancer, antidepressant, anti-fatigue, etc. It is necessary for the
development of this fruit material to explore more chemical constituents. The Global Natural Products
Social (GNPS) molecular network based on mass spectrometry technology can establish an
association network with the similarity and fingerprint characteristics of similar components, and
quickly analyze unknown components in natural products. In this study, ultra-high performance liquid
chromatography Orbitrap tandem mass spectrometry (UPLC-Qrbitrap-MS/MS) combined GNPS
molecular network was developed for the rapid analysis of constituents in fruits of Aronia

melanocarpa (Michx.) Elliot. Under the positive and negative ion modes, the high resolution mass
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data were acquired. The multiple tandem mass and fragmentation rules were summarized. The
molecular network was established based on the similarity of characteristic fragmentation. According
to the retention time, accurate molecular mass and fragment ions of references, the constituents in the
fruits were identified and deduced. The molecular network of anthocyanins, proanthocyanidins,
flavonoids and organic acids were built. Totally 42 compounds are identified in the fruits of Aronia
melanocarpa (Michx.) Elliot, including 20 anthocyanins, 3 proanthocyanidins, 12 flavonoids and 7
organic acids. It was concluded that UPLC-Qrbitrap-MS/MS combined with GNPS molecular
network can be used to rapidly and accurately identify the constituents in fruits of Aronia
melanocarpa (Michx.) Elliot. This results provides a basis for the research of efficacy substances, and
the development and utilization of Aronia melanocarpa (Michx.) Elliot fruits.

Key words: ultra-high performance liquid chromatography Orbitrap tandem mass spectrometry
(UPLC-Qrbitrap-MS/MS); GNPS molecular network; Aronia melanocarpa (Michx.) Elliot fruits;
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Table 1 Identified constituents of Aronia melanocarpa (Michx.) Elliott fruit

48T Molecular ion(m/z)

Hy 2 Y8 Oy ¥ PRER ] FRIERE B F
No. Type Identified constituent ~ Molecular formula Retention time/min M]* [M—-H] Fragment ion (m/z)
1 O KEHR3-0-FIMF  C,H,0, 11.75 449.1038 — 287.0545
2 REZR-3-0-HFHT  CH,0,,° 13.28 449.1038 — 287.0545
3 REHGE-3-0-AHHHF CaoH,40,0" 14.05 419.0987 — 287.0545
4 REFEE3-0O-BTPRAIEE  CyuoH 0,0 15.05 419.0987 — 287.0545
5 REFER3-0-FFMT  CuH, 0, 17.32 433.1176 — 271.0620
6 KREFER3-0-FmMT  CuH,0, 17.72 433.1176 — 271.0620
7 RAFER-3-0-KHEH CyH,505' 19.81 403.1081 — 271.0620
8 REEZER3-O-FHAABETT  CyoH 000 20.97 403.1081 — 271.0620
9 KM R 3-0-2BFU  CyuHpOy 11.89 465.1153 — 303.0509
10 KRR -3-0O- AT CuHyuOy 12.86 465.1153 — 303.0509
11 TRIHERL R -3-O-AHE CyH;,0,;" 13.07 435.0916 — 303.0509
12 KR -3-0-FIHAAET  CyHL 0,0 13.96 435.0916 — 303.0509
13 A E-3-0- LI Cp,H,,0,," 11.66 463.1288 — 301.0702
14 AT R -3-O- M R CpH,,0,," 12.14 463.1288 — 301.0702
15 AT 3-O- AN CyH,,0,0" 12.89 433.1176 — 301.0702
16 AJE-3-O-PIHfiE  CyH, 0,0 13.98 433.1176 — 301.0702
17 BPEME-3-0-FFMHT  CuHL0) 8.50 493.1343 — 331.0811
18 HZEAR3-0-MEMTT  CuHy0,, 9.27 493.1343 — 331.0811
19 A ER-3-0- KM CpH;0,, 11.59 463.1288 — 331.0811
20 HRZEAZ-3-0-BTHRARET  CHxnOy 12.09 463.1288 — 331.0811
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GFR
Gis K e i ST et T AT Molecularion(miz) i g T
No. Type Identified constituent ~ Molecular formula Retention time/min M7’ [M-H] Fragment ion (m/z)
21 JFIEHZ JLAE C,sH,,0, 15.34 — 289.0732  179.0346, 125.0238,
137.0240, 165.0180
22 FKILKEHE CysH,,04 17.50 — 289.0732  179.0346, 125.0238,
137.0240, 165.0180
23 JFAE T ZB1/B2/B3/B4 C3H,015 13.8 — 577.1443 289.0732
24 HEER it e & CysH,,0, 19.88 — 301.0369  273.0377,257.0328,
193.0213
25 Wit Kz 25-3-0-2L FLWETF C,Hy0,5 17.26 — 463.0892 301.0369
26 Witz 2 -3-O- i M AT C, Hy0,, 17.42 — 463.0892 301.0369
27 Wil Kz Z-3-0- KB CyH 50y 17.73 433.0688 301.0369
28 ik 5z 22 -3-O-BiT R R CyH 501, 17.89 433.0688 301.0369
29 Wi e 2 -3-O-PERLBETT CyHy0 16.72 — 609.1463  463.0892,301.0369
30 Wit iz 2%-3-0- 25 BT CyH,0046 16.94 — 609.1463  463.0892, 301.0369
31 ES C,5H,006 19.77 — 285.0367  257.0341,241.0310,
193.0213
32 231 -3-0- L FLBEFF C,Hy0,, 13.13 447.1045 285.0367
33 125 -3-O- i A C,H,,0,, 13.67 447.1045 285.0367
34 W23 M3-3-O-ABEF CyoH,5010 14.07 417.0836 285.0367
35 1123 15 -3-O-Bi R B CyoH 5010 14.45 417.0836 285.0367
36 AHHLR X R CyH,0, 1.07 — 163.0286 119.0297
37 IHERR C,H;0, 1.24 — 179.0334  161.0257, 135.0240
38 TR C,H,,0,4 1.28 — 191.0548 173.0301
39 R 2R R C,oH,0, 1.23 — 193.0348  179.0334, 163.0286,
135.0240
40 i C, H,0; 1.29 — 223.0460  209.0356, 193.0348,
163.0286
41 B R R C¢H 50, 11.29 — 353.0891  191.0548, 179.0334
42 B Cy6H1500 13.49 — 353.0891  191.0548, 179.0334
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Fig. 1 GNPS molecular network on the anthocyanins constituents
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