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Continuous preparation of antioxidant low molecular weight hyaluronic

acid by coupling of enzymolysis and membrane separation
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Abstract: Objective: This study aimed to construct an
enzymolysis and membrane separation method to improve the
production efficiency of low molecular hyaluronic acid ( HA).

Methods: A continuous enzymolysis and membrane separation
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coupling reaction system was designed, which consisted of an

enzyme biological reaction tank and a flat polyethersulfone

ultrafiltration membrane separation module. By evaluating

membrane flux, membrane contamination, hyaluronic acid

and yield, the effects of various factors on the

HA in

concentration,
separation of low molecular the enzyme-membrane
coupling system were systematically investigated. The process
parameters of the enzyme-membrane coupling reaction were
further optimized through orthogonal experiments. Results: The
optimal process parameters for the preparation of low molecular
hyaluronic acid by enzyme-membrane coupling reaction system
were a stirring speed of 200 r/min, transmembrane pressure of
0.15 mPa, enzymolysis time of 4.0 h, and enzyme dosage of
5 g/100 g. In this method, two low molecular hyaluronic acids
with different molecular weights (M,) can be quickly prepared
and separated, the low molecular weight hyaluronic acid (LMW-

HA) the HA
oligosaccharides ( O-HA) with M, << 3 000 can be prepared

with Mw between 10 000 ~ 50 000 and
rapidly by one-step approach. Both of these different molecular
weights hyaluronic acid could scavenge DPPH and hydroxyl free
radicals. Conclusion: The enzymolysis and membrane separation
coupling method provides an efficient method for simultaneous
and continuous production of LMW-HA and O-HA with different
molecular weights and certain antioxidant properties.

Keywords: enzyme membrane reactors; hyaluronic acid; process

optimization; antioxidation; continuous preparation
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Figure 1  Structure diagram of the reaction system by

coupling of enzymolysis and membrane

separation
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Figure 2 Effects of enzyme addition on the enzymatic hydrolysis of HA
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Table 3 Results of variance analysis
AR WEF R AlE By F W E
A 10.22 2 5.111 112.983 * %
B 216.90 2 108.450 2 397.364 * %

C 13.17 2 6.584 145.545 * %
D 7.39 2 3.694 81.650 * %
B 081 > o045

AR S 246.87 2

T % PRIRTE @ =0.01 B 2250 8 3% .
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LMW-HA , I B B 43 59 26 2 [m) B ok ol th 20 528 4040 2
XS 43 F B <3 000 ZE % HA, $B 4. %H LC/MS-IT-
TOF fig % T 15 2 43 #7 R G 8 dp2 ~ dp28 #9 /b 43 F
HAPY & 7 £, # 8 im LMW-HA £ %4 dp28 1
LMW-HA, i & 8 M %78 O-HA i dpd~dpl2 fJO-HA,
H dp8.dpl0 M9 & 8 &, UL AT A U, > HA (9 48 X 4
TR R A, 3 TR I K S Ao AR A 3 5 T RE R
HLAG &b (R8T % AR W 3R AT S5 ] HA,

2.3.2 MAMLEATEE  ME 9 B, /Ny F HA X
DPPH A i 3 7 B 2 B T 5k v B 38 i 42 T, o i vk
k%] 1.8 mg/mL Bf, LMW-HA X} DPPH [ i 5% [& %
Al ik 48.88%, O-HA XF DPPH [ 1 % 5 & % ik %]
46.07% ¥ m T HMW-HA B (18.91%) , 1 B /4%
+ HA ¥%t DPPH H i ZEA — & F R0 (P<<0.0D),

*41 BESBESIEINE HABENSFRE
Table 4 Comparison of molecular weight of HA before

and after enzyme membrane coupled method

b HA > T (M) Z A B (PDD
HMW-HA 2 426 670425 160 3.3740.02
LMW-HA 34 960+9 750 2.59+0.24
O-HA 1750£110 1.1440.05
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Figure 7 LC/MS-IT-TOF analysis of LMW-HA
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