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Abstract: This study prepared quercetin-chito oligosaccharide complexes (QC) via an ion-crosslinking method. The
optimized conditions were a 1 : 10 mass ratio of quercetin (QUE) to chito oligosaccharide (COS) and a sodium
tripolyphosphate (TPP) concentration of 1.00 mg/mL, achieving a complex encapsulation rate of (74.6540.61)%. Structural
analysis revealed successful incorporation of QUE molecules into the COS matrix, likely forming a composite structure
through intermolecular forces such as electrostatic interactions and hydrogen bonds, which enhances antimicrobial activity.
The anti-inflammatory effects and mechanisms were evaluated in streptozotocin (STZ)-induced hyperglycemic model mice.
Results indicated: QC improved hepatic lipid metabolism in a dose-dependent manner; the high-dose group (QC-H)
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exhibited reductions of 42.11% and 50.68% in total cholesterol (TC) and triglycerides (TG), respectively, effectively

alleviating lipid accumulation-related metabolic inflammation; simultaneously, QC significantly modulated inflammatory

factor expression. In the QC-H group, the pro-inflammatory factor IL-1p decreased by 55.52%, while the anti-inflammatory

factor IL-10 increased by 105.88%, demonstrating superior anti-inflammatory effects compared to the single-component

groups of QUE or COS. This study confirms that QC exerts anti-inflammatory effects by improving metabolic disorders and

directly regulating inflammatory signaling, providing theoretical support for its application as a functional food ingredient in

diabetes and related inflammatory interventions.

Key words: quercetin; chito oligosaccharide; complex; anti-inflammatory activity
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Tab. 1 Effects of concentration of QUE and COS on the
encapsulation efficiency

QUE Fi&EikEl COS mEikzE/ 5%
(mg/mL) (mg/mL)
2.0 38.56+1.12°
5.0 39.9620.46°
0.5 8.0 41.3640.422
10.0 38.9140.230¢
15.0 37.1120.42¢
2.0 45.1440.84°¢
5.0 50.9740.38¢
1.0 8.0 65.6640.76°
10.0 74.6530.612
15.0 70.66+1.78°
2.0 39.61+41.004
5.0 42.0240).55¢
Lo 8.0 44.7941.13°
10.0 52.46+1,.15%




15.0 46.0120.47" |
I DNEFERRORA - AFBEEER (P<0.05) .
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Tab.2 Effect of TPP Solution Concentration on

Encapsulation Efficiency and Drug Loading Capacity

QUE : COS TPP IR WER% R
(mg/mL)

0.25 60.4941.39°  6.791.30

0.50 72464121  6.641.10

L:10 1.00 74.6540.61°  6.3520.59

1.50 61.8540.30°  6.090.33
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Tab.3 MIC and MBC of COS, QUE and QC complex

. MIC/(mg/mL) MBC/(mg/mL)
KRIGHTHE SR OEERE  KTE SR aEaERE

COS 1.0 0.50 2.0 1.0

QUE 0.5 0.25 1.0 0.5

QC 0.5 0.25 1.0 0.5
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Fig. 2 Bacterial growth curve chart of COS, QUE and QC
complex
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Fig. 5 Inflammatory cytokine levels of mice
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