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Abstract ; Agarose is a linear polysaccharide extracted from red algae such as Gelidium and Gracilaria, and it has widespread
applications in biology , pharmaceuticals, and other fields. However, the domestic preparation process for agarose is complex, costly,
and characterized by poor quality stability across different batches, leading to an excessive reliance on imported agarose by
domestic research institutions and the biopharmaceutical industry. The use of hydrogen peroxide-assisted polyethylene glycol
method can greenly desulfurize agar and purify the prepared agarose.Through single-factor experiments, the optimal desulfurization
conditions using hydrogen peroxide were determined to be:anhydrous ethanol concentration at 70% , hydrogen peroxide addition
amount at 15 mL,reaction time of 2 h,reaction pH at 9, and reaction temperature at 50 °C.Under these conditions, the sulfate
content of hydrogen peroxide-modified agar was approximately 0.21% , with the gel strength of 966.6 g/cm’. Furthermore, the
purification of the hydrogen peroxide-modified agar using the polyethylene glycol method resulted in agarose with a sulfate content
of 0. 19% and a gel strength of 1 244.9 g/cm”.The developed hydrogen peroxide-assisted polyethylene glycol method is a simple,
rapid , efficient,, low-cost, and environmentally friendly method for agarose preparation,which will help solve the “bottleneck” issue
of domestic agarose production.
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migtm mes e S S0
FEE/ % — 23 — 15.5
TR R/ % 1.83 1. 65 0.21 0.19
BERCOREE/ (g-em™?) 1105.9 1239.1  966.6  1244.9
B/ % 57.3 58.1 63.6 64.3
FIEE/ % 53.2 53.5 60.9 61.3
IRy % 1.28 1.03 0.34 0.22
JE BRI/ °C. 36.5 39.1 35.6 37.5
il A 1 2/ °C 87.7 89.3 86. 8 88.5
3 &g

DABRONG 14 B 2 MR 5 ek T G 5 J3E A 4 A,
i PR RIS % 2 TE K R B A SR
i SON TR RN pH SN I EE A A A e A Ak
A HCPEBRG 1Y fe A S5 Ry TEOK SRR T0%
AL AN 15 mL, SOV A 2 h, [ pH 9,
FVRIE 50 °C o TR AR A 25 15 3 5 H Ak =k
PEII R B 0 PR AR & i Oh 0.21% . BE SR R
966. 6 g/cm”, B4k T2 H1 45 B Bl T 42 B
TR , T2 00 SRR M L AR BR AR B i R 0. 19%,
BEREIRIE A 1 244.9 g/em? . %45 UL 285 3
AL SCPE R BRI AR AR B . AORFRE iE A
FHFAE A BB G B 0 kL, S 4 BRI B 15 24
TA EAY KA,

S0
[ 1]ARMISEN R.World-wide use and importance of Gracilar-
ia[ J].J.Appl. Phycol. ,1995,7(3) :231.



5546 HH 1130

S 2 G SR A B 3R £ Rk ] v R B 73

[2]LEE W, LIM P, PHANG S, et al. Agar properties of
Gracilaria species ( Gracilariaceae , Rhodophyta) collect-
ed from different natural habitats in Malaysia[ J ]. Reg.
Stud. Mar.Sci. ,2016,7(7) :123-128.

[3]LI C, AKUTA T, NAKAGAWA M, et al. Agarose native
gel electrophoresis for characterization of antibodies[ J].
Int. J. Biol. Macromol. ,2020,151 ; 885-890.

[4]ALFRED P.Fractionation of mixtures of agarose and agar-
opectin; US3335127[ P ].1967-08-08.

[5]WANG X Y,DUAN D L,FU X T.Enzymatic desulfation
of the red seaweeds agar by Marinomonas arylsulfatase
[ J].Int.J. Biol. Macromol. ,2016 ,93 ; 600-608.

[6]SHUKLA M L, KUMAR M, PRASAD K, et al. Partial
characterization of sulfohydrolase from Gracilaria dura
and evaluation of its potential application in improvement
of the agar quality [ J]. Carbohyd. Polym.,2011,85(1) ;
157-163.

[7]AN D,XIAO Q,ZHANG C, et al.Preparation, character-
ization, and application of high-whiteness agar bleached
with hydrogen peroxide [ J ]. Food Hydrocolloid., 2021,
113.106 520.

[8]ABDULLAH W N W,BAKAR W A W A, ALI R.Catalyt-
ic oxidative desulfurization technology of supported ceria
based catalyst: Physicochemical and mechanistic studies
[J].J.Clean.Prod. ,2017,162:1 455-1 464.

[9]SHARMA N, BHARDWAJ N, SINGH R. Environmental
issues of pulp bleaching and prospects of peracetic acid
pulp bleaching: A review[ J ].J. Clean. Prod. , 2020, 256 .
120 338.

[ 10]ZHANG C,AN D,XTAO Q,et al.Preparation, character-
ization ,and modification mechanism of agar treated with
hydrogen peroxide at different temperatures [ J ]. Food
Hydrocolloid. ,2019,101 ;105 527.

[11]YU Y,WANG Y N,DING W et al.Preparation of high-

ly-oxidized starch using hydrogen peroxide and its appli-
cation as a novel ligand for zirconium tanning of leather
[J].Carbohyd. Polym. ,2017 ,174.823-829.

[12]ZHU M J,GE L M,LYU Y B, et al.Preparation , charac-
terization and antibacterial activity of oxidized k-carrag-
eenan[ J].Carbohyd. Polym. 2017 ,174.1 051-1 058.

[ 13]ZHANG X,LIU X,XIA K, et al.Preparation of oxidized
agar and characterization of its properties[ J ].Carbohyd.
Polym. ,2014 ,112 :583-586.

[14]JULIAO D,MIRANTE F,RIBEIRO S, et al.Deep oxida-
tive desulfurization of diesel fuels using homogeneous
and SBA-15-supported peroxophosphotungstate catalysts
[J].Fuel,2019,241.616-624.

[15] H 0, 1M 280 i, 56 R & R iiiE i NI b 43
BRI UM T 2P [ )] ALK, 201,17 : 156-
159.

[16]5kZpk, B ikAz, 55 AL B BR BRI (1 70 B R AE £
IR & TR BRAT R O EER T [ )] Ak
51,2022 ,44(2) :298-305.

(171907 0 i i, 45 3R & Bk 4R UL BR
SRR [ )] P R 241, 2015,15(9) :110-116.

[ 18 DOGSON K, PRICE R.A note on the determination of
the ester sulphate content of sulphated polysaccharides.
Biochem. J.,1962,84(1) . 106.

[19]ee NRILFEE R TAMITRAEFTZE RS 26
HOBR 53 B SE < GB 5009.4—2016[ ST. 45t : o by ofi
HipfkE,2016-08-31.

[20]DANESHVAR N,SALARI D,KHATAEE A R.Photocat-
alytic degradation of azo dye acid red 14 in water on
Zn0 as an alternative catalyst to TiO, [ J ]. J. Photoch.
Photobio.A,2004,162(2) .317-322.

[21 ]WATTS R,FOGET M, KONG S.Hydrogen peroxide de-
composition in model subsurface systems|[ J].J. Hazard.

Mater. ;1999 ,69(2) :229-243.





