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Molecular Modification of Carrageenan Polysaccharides:
Research Progress of Carrageenases and Sulfatase

WEI Yanshang, NING Limin, YAO Zhong, ZHU Benwei
(College of Food Science and Light Industry, Nanjing Tech University , Nanjing 210009 , China)

Abstract: Carrageenan is a kind of linear sulphated polysaccharide extracted from the cell wall of
marine red algae, which is formed by the alternating connection of 1,3-8-D-galactose and 1,4-a-
D-galactose as the basic skeleton. Studies have shown that carrageenan and its molecular modified
derivatives have many biological activities such as anti-tumor, anti-virus, anti-coagulation, enhancing
cellular immunity and humoral immunity. Carrageenase is a glycoside hydrolase that degrades
carrageenan by breaking the 8-1,4-glycosidic bond. Carrageenan sulfase, also known as carrageenan
sulfase, is an enzyme that acts on the sulfate group of oligo-carrageenan to free inorganic sulfuric
acid. These two enzymes have a synergistic effect on the degradation of carrageenan polysaccharides.
However, due to the complex structure of carrageenan polysaccharides, the degradation and
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molecular modification of carrageenan have not been explored in the past. Nowadays, with the
introduction of technology and the various biological activities of carrageenan polysaccharides, the
molecular modification of carrageenan polysaccharides has attracted the continuous attention of
relevant researchers. In this paper, the molecular modification of carrageenan polysaccharides in
recent years is reviewed, with emphasis on the research progress of carrageenan and sulfatase. The

changes of physiological activity after modification were also described.
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Fig. 1 Schematic diagram of repeated disaccharide structure of different types of carrageenan
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Table 3 Enzymatic properties of A—carrageenase
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Pseudoalteromonas sp. QY203 H v [ I R AE H JLFP
B k- R PR EE AL S8 HARTEERZ, kA

A& S Lt £ 2L 2022 EE 41 BE 108



WEI Yanshang,et al: Molecular Modification of Carrageenan Polysaccharides:

Research Progress of Carrageenases and Sulfatase

Pseudoalteromonas tetraodonis 5 Pseudoal—teromonas
carrageenovora W k— HL B il 5 A 15 2 AHRUE | 7]
PRYER 94961 XF T LA L JUR e—18 LI, M i 7
FILExE, S5 A E 2 FroR (Hh GenBank b
ADD92366.1 , AHNO5534.1 1) P i e~ 7 152 il 1) 2
FIBF 8 & LAL AHIE AR A A OCSCHR AT A ) o 45
KRB, kA Pseudoalteromonas sp. QY203 5

Pseudoalteromonas carrageenovora ) [F) I P i & | ik
BT 97% ., X T Z 5 R4S G RS PR BT L 1
JUA 5% HE A 3K 28 7 ) o g JE AR SF L A0 Glul 71,
Aspl73 .Glul76 Asp194 Leul97 Ser271 #1 Leu274,
Hod 3 5% A (Glul71 Aspl73 Hil Glul76) 5 i
Py as a1,

2 e _ ’
Consanaus (2} yEPT I Isusmmzxmm QPPIZK pczmxmmsnzmmrm
(161) 161

CAAS0624.1(151) RSLS
EMI15793.1(146) RYWnR v o
Consensus(161) RSLTKE GDVQYSEIDVVELTQ

(320) 320

FTEEEGE
QFYSANKSAEGFPTSMEVDTVR
450 260 478

2 RREREH c-FHR BN S 55t

Fig. 2 Multi-sequence alignment of k—carrageenases from different sources
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Fig. 5 Retention mechanism of x—carrageenase degradation of carrageenan by double substitution reaction
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Fig. 6 Inversion mechanism of t—carrageenase degradation of carrageenan via a monosubstitution reaction
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