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Abstract: To investigate the potential physiological functions of Benincasae exocarpium (BE) as a by-product of food
processing, the chemical composition of BE alcohol extract was characterized. Mice with dextran sodium sulfate-induced colitis
were treated with continuous intervention for 14 days to determine the anti-inflammatory activity of BE alcohol extract. The results
showed that the contents of total phenols, total flavonoids, and total saponins in the alcohol extract were 28.34 mg gallic acid/g dry
weight (DW), 47.42 catechinic acid/g DW, and 43.62 oleanolic acid/g DW, respectively. In addition, the weight loss of colitis mice
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was alleviated upon treatment with BE alcohol extract. The colonic length increased to 4.90 and 4.98 cm in the low- and high-dose

groups, and the disease activity index decreased by 31.93% and 44.70%, respectively. Serum expression levels of TNF-a, I1L-6, and

mannitol were significantly decreased (P<0.05). Analysis of the gut microbiota showed that after treatment with a high dose of BE

alcohol extract, the abundance of harmful bacteria such as Enterobacteriaceae, Proteobacteria, and Escherichia-Shigella decreased,

whereas that of beneficial bacteria such as Bacteroidota, Muribaculaceae, and norank f Muribaculaceae increased. Furthermore,

harmful bacteria were positively correlated with inflammatory factors and intestinal barrier damage indexes. The mechanisms

underlying the reduction in systemic inflammation levels and restoration of the intestinal barrier may be associated with modulation

of the gut microbiota composition. These findings provide a theoretical basis for studying the bioactivity of Benincasae exocarpium

and offer valuable insights for its high-value utilization in subsequent research.
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Table 2 Contents of total phenols, total flavonoids and total saponins in alcohol extract of Benincasae exocarpium

5 EB /(mg GA/g DW)

%% /(mg CA/g DW)

¥ 23 /(mg OA/g DW)

ES ;42T 28.34+9.45

4742 +0.62 43.62 £ 1.11

& 3 ZNEERMPUZR I EES T

Table 3 Qualitative analysis of chemical constituents in alcohol extract of Benincasae exocarpium

No. tg/min Formula [M-H] ions(m/z) Fragment ions(m/z) Identification®
1 2.189 C,H0, 178.978 8 134.988 0 Caffeic acid
2 2.312 C,H;0, 215.034 3 122.895 1 Unidentified
3 2.534 CioH 504 404.042 6 314.0109, 284.046 4 Lancerin
4 2.768 C, H,;NOy 290.090 2 128.035 8 Glutimic acid hexose
5 3.125 C,H,NO; 128.0359 119.594 2 Pyroglutamic acid
6 4.640 C,HOs 133.014 3 115.004 0 Malic acid
7 9.026 C,;H;0,4 577.158 8 413.0892, 293.0459 Isovitexin-2"-O-rhamnoside
8 24.487 C,H 5040 417.074 7 — Kaempferol-3-O-L-arabinoside
9 24.820 C,0H3404 339.2355 163.1139, 254.047 3 Unidentified
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B3 5N 28.34 mg GA/g DW. 47.42 mg CA/g DW #iI
43.62 mg OA/g DW,

22 A ME BRI F KA FRA

B — 4% F UPLC-Q-TOF MS’ 3 AR %o} 24 JIL R B 424
A R BT S E, HAA B AT LC-MS B 51
TN 1 Fs . st i far EE AN 2 B AR R
et & CkRE, JR5EE 7 PETERSY, S5 INEE 3 FR.

&1 m/z 7 178.978 8, iEit k% —4F CO,
M5 BIRE A B 1 m/z N 134.988 0, 3 SCHR IR 8 4 58
N caffeic acid"”. fb &40 3 A —Fh A 42 BER AL,
U552 4 Lancerin, L 2R A BT m/z 315079 0 (X-),
285.069 3 (XU, &4, FER—ABELS K
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Fig.6 PAS staining of the colon in different groups of mice
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Fig.7 Effect of BE on serum inflammatory factors in mice
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Fig.9 Immunofluorescence analysis of ZO-1 in colon tissue
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Fig.10 Effect of BE on serum mannitol level in mice
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