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Fig. 7 The 15 most important differential metabolites in random forests
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Table 2 Taste properties and contents of taste-related metabolites in Jiang-shui from different regions
, ) e JE P .
m/z vIP & AR ot BT DX 1z TS

118.09  1.213 S—RALR il 0.633 (8.15£0.43)E+06™  (1.09+0.37)E+07" (2.72+0.31)E+09"
565.16  1.207 R il 0.732 (9.83+0.28)E+08"  (5.53+0.83)E+08"  (2.33£0.06)E+07°
433.11 1.218 T i 0.929 (1.10+0. 53)E+08"  (2.69+0. 14) E+08" (2. 85+0. 12) E+06"
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182.00  1.270 i il 0.993 (6.72+0.31)E+07™  (2.14x0.35)E+08"  (2.50+0.38) E+09°
343.13  1.373 FLHEE il 0.997 (9.63+0.69)E+07"  (1.21+0.40)E+09* (1.82+0. 16) E+07"
160.04  1.316 H )RR it 0. 657 (4.71+0.55)E+06°  (1.69+0.29)E+07" (8.35+0.15)E+07*
447.09  1.319 I A 1 1 it 0. 667 (1.58+0.16)E+08"  (2.58+0.26)E+07" (2.15+0. 10)E+07"
125.06  1.207 BETR i 0. 963 (4.00£0. 41)E+06"  (3.00£0. 10)E+06™  (3.27+0.42)E+08"
227.13  1.400 AR ER iR 0.924 (1.37+0.56)E+08"  (3.11x0.61)E+07° (5.33+0. 64) E+08"
137.03  1.398 ZEH R [ 0. 823 (6.17£0.31)E+06™  (4.25+0. 12)E+07" (2. 12+0. 65) E+08"
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279.23  1.215 B KGR i3 0.788 (3.44+0. 16)E+06" (8.01+0.31)E+06" (4.87+0.51)E+06"
297.24  1.645 BRI R % 0.788 (2.94+0. 44)E+08™  (3.60+0. 14)E+10* (2. 18+0.37)E+09"
279.23  1.148 V3 iz 0.788 (8.26+0.79)E+08"  (3.73+0. 17)E+08™ (1.27+0.26) E+07"
153.02  1.148  3-EFFHEmR W 0.802  (8.33x0.44)E+07™ (1.73+0.14)E+08" (1.22+0.36)E+09*
153.02  1.276 Je AR i 0.710 (5.82+0.48)E+07°  (2.93+0.11)E+08"  (1.40+0.25)E+09*
165.04  1.509  D-FRi{AMERR MR 0.968 (4.36+0.17)E+08"  (8.19+0.25)E+07° (3.28+0.23)E+08"
195.06  1.173 S =X B B R i 0.775 (1.93+0.09) E+08™ (2.67+0.47)E+08" (2.06+0.39)E+08"
120.02  1.303 L-2-BIK -, M 0. 987 (7.46+0.35)E+08™  (1.28+0.05)E+09" (1.17+0.12)E+09"
328.22  1.679 ZIfER B it 0. 807 (5.63+0.16) E+07*  (2.68%0. 16)E+05™ (1.54%0.50)E+06"
144.08  1.212 i i 0. 858 (9.73£0.31)E+06"  (7.12£0.34)E+06™ (7.96=0.41)E+09*
429.21  1.249 S OEE i 0.917 (1.23£0.22)E+08"  (3.06+0.58)E+07"  (1.54%0.58)E+06°
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Fig. 8 Results of significance judgment and cluster

analysis of taste-related metabolites
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Table 3 21 kinds of important biologically active substances and their contents

LB &2 Fr DX LZ TS
3-(2-FRFIIRIL) IR (5.48+0. 15) E+09" (1. 11+0. 05) E+09° (7.35+0. 14) E+09°
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Pathway analysis of differential metabolites in Jiang-shui from three regions
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Analysis of metabolite differences in Jiang-shui from different regions
based on untargeted metabolomics

YANG Wendi' ,ZHANG Yafeng’, WANG Yue', WEN Pengcheng®,ZHANG Zhongming',
QIAO Haijun®,ZHANG Weibing'
1. College of Food Science and Engineering ,Gansu Agricultural University, Lanzhou 730070 , Chinas
2. College of Information Science and Technology ,Gansu Agricultural University , Lanzhou 730070, China;
3. College of Science , Gansu Agricultural University, Lanzhou 730070, China

Abstract ; [ Objective ] This study aimed to investigate the metabolomic differences among Jiang-shui samples from
different regions of Gansu Province. [ Methods ] Jiang-shui samples collected from Dingxi, Lanzhou, and Tianshui
in Gansu Province were subjected to non-targeted metabolomics analysis using ultra-high performance liquid

M

chromatography coupled with Orbitrap Exploris™ 480 high-resolution mass spectrometry ( UHPLC-Orbitrap
Exploris™ 480 MS) combined with multivariate statistical analysis. [ Results] A total of 1746 metabolites were
detected in the Jiang-shui samples from the three regions, with 1107 and 639 metabolites identified in positive and

negative ion modes, respectively. These included 219 lipids and lipid-like molecules, 96 phenylpropanoids and
(T#% 75 W)
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WBDF was subjected to carboxymethylation modification, and its physicochemical properties, functional properties,
and structural characteristics pre-and post-modification were compared and analyzed. [ Results ] Carboxymethylated
wheat bran dietary fiber (CWBDF) with a degree of substitution of 0. 16 was successfully prepared, and its soluble
dietary fiber content increased from 3.31% to 20.76%. The water-holding capacity, oil-holding capacity, and
swelling capacity increased to 1.81, 1.31, and 1. 30 times those of the unmodified WBDF, respectively. The
glucose adsorption capacity reached up to 2. 18 times that of the unmodified WBDF. The cholesterol adsorption
capacity was significantly enhanced and exhibited good pH independence. The DPPH and ABTS" radical
scavenging rates were 1. 33 and 1. 53 times those of the unmodified WBDF, respectively. The total phenol content
increased to 1. 74 times that of the unmodified WBDF. Structural analysis revealed that cellulose and hemicellulose
in CWBDF were degraded, the crystalline region was destroyed, and a loose porous structure with increased specific
surface area was formed. [ Conclusion ] Carboxymethylation modification significantly increased the soluble dietary
fiber content in WBDF and proved to be an effective approach to modifying its physical structure and enhancing its
processing and functional properties.

Key words: carboxymethylation modification; wheat bran dietary fiber; physicochemical property; functional

property ; structural characteristic
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polyketides, 446 organic heterocyclic compounds, 360 organic acids and derivatives, 284 benzenoids, 183 organic
oxygen compounds, 49 organic nitrogen compounds, and 5 organic sulfur compounds. The Tianshui samples
showed significant differences from those of the other two regions, whereas the Dingxi and Lanzhou samples
exhibited certain similarities. Orthogonal partial least squares-discriminant analysis (OPLS-DA) with VIP>1 and P<
0. 05 identified 568 differential metabolites, including 36 taste-related metabolites. Among them, sour and bitter
substances were the main contributors to the taste of Jiang-shui; sour substances were predominantly accumulated in
Tianshui samples, while bitter substances were mainly concentrated in Lanzhou samples. Among the 21 bioactive
substances identified, phenolic acids and organic acids were relatively abundant. Kyoto Encyclopedia of Genes and
Genomes ( KEGG ) annotation revealed that the alanine, aspartate and glutamate metabolism pathway was
significantly enriched among the differential metabolites from the three regions. [ Conclusion ] The Jiang-shui
samples from different regions exhibited significant differences in metabolite composition, abundance, and
metabolic pathways. These findings provide a reference for further understanding the quality formation mechanism of
Gansu Jiang-shui.

Key words : Jiang-shui ; non-targeted metabolomics ; differential metabolite ; biologically active substance ; metabolic

pathway
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