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Abstract: Lignocellulosic—derived oligosaccharides refer to short—chain sugar molecules derived from structural
polysaccharides (cellulose, hemicellulose) in lignocellulose, with a degree of polymerization typically ranging from 2
to 20, such as gluco—oligosaccharides, xylo—oligosaccharides, and manno-oligosaccharides. They possess
significant application potential and market prospects in the fields of food, agriculture, medicine, and cosmetics,
and have become a research hotspot in the field of biomass chemical engineering in recent years. This review
summarized the research progress on the preparation, separation, structural characterization, and functional
application of lignocellulose—derived oligosaccharides. Oligosaccharides preparation strategies, namely the top—
down and bottom—up methods, were summarized in detail. Comparisons on preparation efficiency, product types and
structures, and molecular weight distribution were made. Separation and purification strategies such as membrane

separation and chromatographic adsorption separation were summarized. Characterization methods for the chemical
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structure of oligosaccharides, including chemical composition, degree of polymerization, and glycosidic bonds were

reviewed. Furthermore, the biological activities, application fields, and prospects of lignocellulose—derived

oligosaccharides were introduced.

Keywords: lignocellulose; xylo—oligosaccharides; gluco—

bond

il

el

AR TEF At 3R S A W o i 2 A O, e £ 4
B R YER AR B = R Z0d i 52 2% i S I 4
R o 2R e 2 RNF AT e R AT g Sk 20, L
AW 5T E B 60%~T5% , 52 H AR 5 b die o £ 5 Bl
KGR RN LERAZM L1 4R
J2 FH A AR EAO G B-(1—4)- Wl B 12 10T 1Y
YR o> 5 28 RAa W O 2800, 0

oligosaccharides; manno—oligosaccharides; glycosidic

il ) o S50 AR Y R ) SRR T B AT Y B 4
A X SR TEEIE X, R R N2 L B-(1—
4)-TEFEI M SR i 2 P e R U SR AT Y
2 2B, JL AR R T B R ORRE L ER A A
B AR LR LR AR R A B (— i 80—
200) , BEAR R BUICE Y o 7 ST 52, W] K T
T AR 25200, IF 5 K BT F 8 i sg Bk
IS

R1 KRAERFEHSBEFERSFAHEROLZENRY

Table 1 Chemical structures of structural polysaccharides cellulose and hemicellulose in lignocellulose'*’
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Fig.1 Chemical structure of xylooligosaccharides
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Fig.2 Types of glycosidic bonds in gluco—oligosaccharides
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Fig.3 Chemical structure of mannooligosaccharides
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Table 3 Yields and glycosidic linkages of oligosaccharides synthesized via bottom—up approaches
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Table 4 Summary of separation and purification methods for oligosaccharides
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Fig.4 Characterization methods for the degree of polymerization of oligosaccharides: (a) TLC of cellooligosaccharides®™; (b) HPAEC—
PAD of xylooligosaccharides and their derivatives'™; (¢) MALDI-TOF MS of glucooligosaccharides”; (d) GPC of

glucooligosaccharides”™
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