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Effects of High Hydrostatic Pressure on Hydrolysis of High Molecular
Weight Hyaluronic Acid by Bovine Testicular Hyaluronidase
and Structure of Hydrolysis Products
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(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;

2. Heilongjiang Institute of Green Food Science, Harbin 150028, China)

Abstract: To investigate the effect of high hydrostatic pressure on the enzymatic hydrolysis of high molecular weight
hyaluronic acid (HMW-HA). This study adopted high hydrostatic pressure (0.1, 50, 100, 150 and 200 MPa) to assist bovine
testicular hyaluronidase in hydrolyzing HMW-HA. Subsequently, the degree of hydrolysis and molecular weight of the
hydrolysate were measured to investigate the effects of pressure, hydrolysis time, and enzyme concentration on the

i EEE: 2025-09-05

HETWR: ZALE+E® L% (LBH-Z24109) .

TEB®IN: 28 (1999-) , B, LA A, B F @1 K= Fotn TE 58 T42, E-mail: quanrun321@126.com.,

*EBEEE: $dk (1973-) , 5,14, #3%, HH50 5 @) 81 = #4540 A, E-mail: hanjianchun@hotmail.com,
e (1990-) , %, ¥k, JHIF, AFR 7 @: &) = 44248 A, E-mail: liudanyi@126.com,,


https://doi.org/10.13386/j.issn1002-0306.2025090163
https://doi.org/10.13386/j.issn1002-0306.2025090163
https://doi.org/10.13386/j.issn1002-0306.2025090163
mailto:quanrun321@126.com
mailto:hanjianchun@hotmail.com
mailto:liudanyi@126.com

- 132 -

B Tl B

hydrolysis results, thereby determining optimal reaction conditions. Additionally, the chemical structure and thermal
stability of the hydrolysis products were characterized by Fourier transform infrared spectroscopy (FT-IR), X-ray
diffraction (XRD), nuclear magnetic resonance (NMR), and differential scanning calorimetry (DSC). The results indicated
that bovine testicular hyaluronidase at a concentration of 40000 U/g was suitable for the preparation of low molecular
weight hyaluronic acid (LMW-HA) under pressure treatments ranging from 0.1, 50, 100, 150 and 200 MPa. Pressures of
50 MPa and 100 MPa effectively controlled the excessive hydrolysis of HMW-HA into HA oligosaccharides, increased the
LMW-HA content. The 100 MPa treatment yielded the highest LMW-HA content at 65.5%, representing a 19.9% increase
compared to atmospheric pressure. However, treatment with excessively high pressure (150, 200 MPa) inhibited bovine
testicular hyaluronidase from hydrolyzing HMW-HA. FT-IR and NMR results indicated that high hydrostatic pressure
treatment did not significantly disrupt the chemical structure of hydrolysates. However, XRD analysis revealed that high
pressure markedly disrupted their crystalline structure, with crystallinity decreasing as pressure increases. Additionally,
DSC results indicated that lower pressure treatments (50, 100 MPa) had a minor effect on the thermal stability of
hydrolysate products, whereas higher pressure treatments (150, 200 MPa) significantly (P<0.05) altered their thermal
stability. In summary, high hydrostatic pressure treatment at appropriate pressure can inhibit the hydrolysis of HMW-HA
into oligosaccharides while minimally affecting its chemical structure, thereby increasing the yield of low molecular weight
hyaluronic acid.
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Fig.1 Effect of different pressures on hyaluronidase activity
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Fig.2 Effect of HHP treatment on the hydrolysis degree of HMW-HA hydrolysates under different processing times
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Fig.3 Agarose gel electrophoresis of HMW-HA hydrolysis
products under HHP treatment
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of enzymatic hydrolysis under different pressures
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