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Abstract: The seaweed resources are extremely abundant in China, but currently it is mainly used in
a few areas, such as food, feed and health goods manufacture. Hence, the high-value utilization of
seaweed resources needs to be further developed. Algal polysaccharides are important components of
seaweed cell wall and possess various biological activities. However, it is difficult to be absorbed and
utilized by the body due to its high polymerization, high viscosity and poor solubility. Algal
polysaccharides can be degraded into oligosaccharides through physical, chemical and biological
methods, resulting in significantly increased solubility and physiological activity, which makes them
suitable for use in a variety of fields including food, health goods, feed and agriculture. The
development of green preparation technology of algal oligosaccharides based on enzymatic process
has superior advantages over traditional methods in terms of efficiency, cost and pollution. This
paper reviews the research progress on the physiological activities and enzymatic conversion of
marine oligosaccharides, such as alginate oligosaccharides, agar oligosaccharides, carrageenan

oligosaccharides and fucoidan oligosaccharides, which could provide the basis for the high-value
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Fig. 1 Molecular structures of four seaweed polysaccharides
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Fig. 2 Physiological activities of seaweed oligosaccharides
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Table 1 Comparison of the enzymatic properties of bifunctional alginate lyases

SZenotrophomas maltophilia [54]

PL7 AlgH—I Marinimicrobium koreense H1 10.0 45 5510 [55]
Aly7B_Wf Wenyingzhuangia funcanilytica 8.5 40 23.24%* [56]

AlgM4 Vibrio weizhoudaoensis MO101 8.5 30 463.8 [57]

rAlgSV1-PL7 Shewanella species YH1 8.0 45 N/A [58]

AlyA Isoptericola halotolerans NJ-05 7.5 55 798.4 [59]

AlgNJU-03 Vibrio sp. NJU-03 7.0 30 6468.9 [60]

AlgNJ-04 Vibrio sp. NJ-04 7.0 40 2416 [61]

AlyH1 Vibrio furnissii H1 7.5 40 2.40% [62]

AlgMsp Microbulbifer sp. 6532A 8.0 50 N/A [63]

BY17PV7 Microbulbifer sp. BY17 8.9 43 150.42%* [64]

AlyDS44 Streptomyces luridiscabiet 8.5 45 108.6* [65]

AlyS02 Flavobacterium sp. S02 7.6 30 442 .84* [66]

ALFA3 Formosa algae KMM 3553 6.0 35 21.5% [67]

AlyL1 A garivorans sp. L11 8.6 40 1370 [68]

AlyPI Pseudoalteromonas sp. CY24 7.0 40 N/A [69]

Al-1I” Sphingomonas sp. A1 7.5 40 2.89 [70]

AlyVI Vibrio sp. QY101 7.5 40 N/A [71]

PL15 Al-1V’ Sphingomonas sp. Al 8.5 50 12.1 [72]
PL17 Algl7c Saccharophagus degredans 7.5 30 N/A [73]
Oall7A Vibrio sp. W13 7.0 30 2.11 [74]

Algl, Sphingomonas sp. MJ-3 6.5 50 N/A [75]

PL18 Aly-SJ02 Pseudoalteromonas sp. SM0524 N/A N/A N/A [76]
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MORHIEA , B2A 27 DR R R A8 35 i 2 1
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Fig. 4 Enzymatic conversion processes of alginate oligosaccharides
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* 2 IR E (GHI16 #1 GHS0 K ik ) B = 4 Rtk &
Table 2 Comparison of the enzymatic properties of agarases (GH16 and GHS50 families)

(4 B-SaUBE A 1), Xk HL il = 1 T A 7 ) i — A 24
[J—‘L% 20

GH16 AgaA Marinimicrobium sp. H1 NA4, NA2 [84]
rAgaA Microbulbifer sp. JAMB-A94 55 7.0 517 NA4 [85]

AgaA7 Microbulbifer sp. JAMB-A7 50 7.0 398 NA4 [86]

AgaA Agarivorans sp. LQ48 40 7.0 349 NA4, NA6 [87]

rAgaB34 Agarivorans albus YKW-34 30 7.0 242 NA4 [88]

rAgaDCM Vibrio sp. PO-303 40 7.5 63.6 NA4, NA2  [89]

AgaAc Zobellia galactanivorans 44 7.5 160 NA4, NA6 [90]

AgaB Zobellia galactanivorans 44 7.5 100 NA4, NA2 [90]

AgaDL6 Flammeovirga sp. HQM9 50 3.0 N/A NA4, NA6 [91]

Aga862 Pseudoalteromonas sp. Q30F 45 6.5 4.6 NA4, NA6 [92]

GH50 AgaB Marinimicrobium sp. H1 40 7.0 4.31 NA2 [84]
AgaS0D Saccharophagus degradans 2—-40 30 7.0 N/A NA2 [93]

rAga0 Flammeovirga sp. MY04 45 7.0 185 NA2 [94]

Sco3478 Sireptomyces coelicolor A3(2) 40 7.0 N/A NA2 [95]

AgWH50B Agarivorans gilvus WHO0801 40 7.0 1523 NA4 [96]

AgaW Cohnella sp. LGH 50 7.0 387 NA4 [97]

AgaACN41 Vibrio sp. CN41 40 7.5 N/A NA4 [98]

RagaAll Agarivorans sp. JAMB-AT11 40 7.5-8.0 371 NA2 [99]

Agakl Agarivorans sp. JA-1 40 8.0 167 NA2 [100]

AgaA34 Agarivorans albus YKW-34 40 8.0 25.54 NA2, NA4  [101]
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