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Analysis of Differentially Expressed Metabolites of Fresh and Dried
Wolfberry Fruit in Ningxia Based on UPLC-QE-Orbitrap-MS

TANG Lihua, ZHANG Yao, MA Xuemei, MA Guijuan, YANG Jianxing

(Ningxia Food Testing and Research Institute (Key Laboratory of Quality and Safety of Wolfberry and Wine for State
Administration for Market Regulation), Yinchuan 750001, China)

Abstract: The project studied the differences of dried and fresh wolfberry fruit in Ningxia region. Using non-targeted
metabolomics analysed the differential metabolites of wolfberry fruit. The observed variables were determined using ultra-
high performance liquid chromatography-quadrupole-electrostatic field orbitrap high-resolution mass spectrometry (UPLC-
QE-Orbitrap-MS). Differential metabolites were screened out by mathematical statistical methods (principal component
analysis (PCA), partial least squares analysis (PLS-DA), univariate statistical analysis, cluster analysis, volcano plot) to
identify and analyse all metabolites. The results showed that 35 different metabolites were identified in the fresh and dried
wolfberry fruit. The expression of organic acids, amino acids and flavonoids was up-regulated, while the expression of
nucleotides, phenolic acids and coumarin compounds was down-regulated. This study revealed the characteristic
compounds of fresh and dried wolfberry fruit in Ningxia. The research would provide a theoretical basis for the material
basis of different wolfberry fruits.
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Table 1 Differential metabolites in fresh wolfberry and dried wolfberry of Ningxia
P 2 SR m/z {4 B3 Bt ] (min) VIP P Fold Change (FC) log,(FC)
1 DL-FLF& 89.0230 23.92 1.13 3.2E-5 0.59 -0.75
2 2-F I 108.0461 23.95 1.49 8.1E-4 0.41 -1.29
3 JRWEIE 111.0150 0.91 1.42 2.5E-3 0.64 —0.64
4 D-Iif &R 114.0555 0.8 1.59 3.9E-4 0.32 -1.65
5 R 115.0047 0.66 1.52 4.8E-6 1.91 0.93
6 L-RAZ R 131.0501 0.72 1.47 5.2E-7 1.71 0.77
7 DL R 133.0154 0.65 1.74 43E-5 1.96 0.97
8 N-E AR 137.0278 0.77 1.37 4.0E-6 1.59 0.67
9 L- %R 145.0628 0.72 1.54 1.7E-5 2.01 1.01
10 DL-A41R 146.0475 0.68 1.29 3.7E-8 1.69 0.76
11 LR 148.0483 0.94 1.51 2.5E-6 0.42 -1.25
12 2,4- "I R 153.0221 0.79 1.18 3.1E-7 1.61 0.68
13 A-FEEE AR 163.0424 1.02 1.76 9.4E-5 0.22 -2.16
14 DN R 164.0727 2.11 1.26 7.3E-4 2.57 1.36
15 SRR 169.0229 1.04 1.34 5.6E-6 0.47 -1.09
16 S-FRHENG|WE-2-FH R 176.0418 0.98 1.42 3.3E-7 4.09 2.03
17 4-IEI R 182.0524 2.26 1.39 2.8E-5 0.39 -1.35
18 REHS 191.0381 472 137 5.3E-6 0.60 -0.74
19 IR 223.0654 1.65 1.09 4.7E-4 1.82 0.86
20 2-(2- R L 3E) -4-HI k-5 BL kg -3- R TR 240.0907 3.15 1.61 5.5E-4 0.52 -0.93
21 AR 271.0858 1.13 1.48 6.2E-7 2.01 1.07
22 LLEKRAT 299.1173 451 1.52 3.2E-5 0.42 -1.26
23 R 301.0764 7.12 1.54 9.6E-5 2.94 1.56
24 AEA: DU R 303.2371 15.95 1.07 5.7E-4 0.14 -2.86
25 SRIFR 353.0938 2.41 1.28 4.6E-5 274 1.46
26 PRI AR 165.0545 6.08 1.16 5.5E-6 0.28 -1.86
27 (EE i 195.0652 5.23 1.41 3.9E-5 2.86 1.52
28 433363, 5- L PURERR 225.0758 4.84 1.26 4.7E-7 0.46 -1.13
29 5,6,7,3", 4" 1 H 42 L B 373.1279 14.12 1.55 3.8E-8 0.28 -1.83
30 T (i % -3-B-D-25 ) 610.5223 4.99 133 3.1E-5 2.12 1.08
31 SRER-3-0-=EHMH 625.1756 7.33 1.58 2.E-5 0.43 -1.23
32 LA 1-3-O- S b (HEAE ) 594.5265 10.68 1.48 6.4E-5 325 1.74




5 44 % 5 8 W AL , 45: 3T UPLC-QE-Orbitrap-MS (17 BT AL TR 22 AR /4T <15 -
Hk1
s P ALY m/z R At 6] (min) VIP P Fold Change (FC) log,(FC)
33 EWR 367.1098 436 1.70 7.3E-5 1.91 0.93
34 TR FL T 611.1597 5.98 1.69 4.5E-6 3.09 1.63
35 11125 1-7-O-B-D-j & M 447.1011 5.90 1.08 8.3E-6 0.44 -1.19
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