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Research progress of different structural galacto-oligosaccharides
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ABSTRACT: Galacto-oligosaccharide (GOS) is recognized as a prebiotic, which widely exists in mammalian milk.
GOS is composed of a chain of 1~n galactose units with a terminal glucose or galactose unit. GOS produced by
enzymatic method is a mixture of different monosaccharaides, reaction residues and oligosaccharides with different
structures. Due to the differences in polymerization degree and position of glycosidic bonds, dozens of GOS have
been confirmed. GOS with different structures have different chemical properties, bioactivity, processing stability and
the ability to promote the growth of probiotics. This paper reviewed the factors affecting GOS structure, biological
activity of GOS with different configurations and the separation method of GOS mixture and their structure
characterization. GOS configuration research can help the development of GOS standards, optimize the configuration
and composition of GOS products to improve their probiotic value. It can also provide a basis for future medical and
medicinal research.
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Table 1 Some structures of galacto-oligosaccharides that have been found

REE GOS 45 7% 3k

p-D-Gal-(1—6)-D-Glc [10]

p-D-Gal-(1—3)-D-Glc [10]

. p-D-Gal-(1—2)-D-Glc [10]
— p-D-Gal-(1—6)-D-Gal [10]
p-D-Gal-(1—3)-D-Gal [10]

p-D-Gal-(1—4)-D-Gal [11]

p-D-Gal-(1—6)-p-D-Gal-(1—4)-D-Glc [10]

p-D-Gal-(1—3)-p-D-Gal-(1—4)-D-Glc [10]

p-D-Gal-(1—4)-p-D-Gal-(1—4)-D-Glc [10]

= f-D-Gal-(1—6)[f-D-Gal-(1—4)]-D-Glc [10]
B-D-Gal-(1—2)[-D-Gal-(1—4)]-D-Glc [10]

B-D-Gal-(1—2)[-D-Gal-(1—6)]-D-Glc [10]

B-D-Gal-(1—3)[-D-Gal-(1—6)]-D-Glc [10]
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B-D-Gal-(1—4)-8-D-Gal-(1—6)-D-Glc [10]
B-D-Gal-(1—6)-8-D-Gal-(1—6)-D-Glc [10]
B-D-Gal-(1—4)-B-D-Gal-(1—3)-D-Glc [10]
B-D-Gal-(1—4)-B-D-Gal-(1—2)-D-Glc [10]
B-D-Gal-(1—6)-8-D-Gal-(1—6)-D-Gal [10]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—6)-8-D-Gal-(1—6)-p-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—3)-8-D-Gal-(1—6)-4-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—6)-8-D-Gal-(1—3)-f-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—3)-B-D-Gal-(1—3)-8-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—4)-B-D-Gal-(1—4)--D-Gal-(1—2)-D-Glc [12]
‘ B-D-Gal-(1—4)--D-Gal-(1—4)-p-D-Gal-(1—6)-D-Glc [12]
. B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—3)-D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—6)-[f-D-Gal-(1—4)-]1D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-[f-D-Gal-(1—6)-]D-Glc [11]
B-D-Gal-(1—4)-B-D-Gal-(1—2)-[8-D-Gal-(1—4)-]D-Glc [11]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-[-D-Gal-(1—2)-]D-Glc [11]
B-D-Gal-(1—4)--D-Gal-(1—2)-[-D-Gal-(1—6)-1D-Glc [11]
B-D-Gal-(1—4)--D-Gal-(1—6)-[-D-Gal-(1—2)-]D-Glc [11]
B-D-Gal-(1—6)--D-Gal-(1—6)-p-D-Gal-(1—6)-B-D-Gal-(1—4)-D-Glc [10]
p-D-Gal-(1—-3)-f-D-Gal-(1—3)-f-D-Gal-(1—3)-f-D-Gal-(1—4)-D-Glc [10]
B-D-Gal-(1—4)-8-D-Gal-(1—4)-4-D-Gal-(1—6)-[f-D-Gal-(1—4)-]D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)--D-Gal-(1—4)-[-D-Gal-(1—6)-]D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-[f-D-Gal-(1—4)-B-D-Gal-(1—6)-]D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—4)-[-D-Gal-(1—2)-]D-Glc [12]
o B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—2)-[8-D-Gal-(1—4)-]1D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-[8-D-Gal-(1—4)-8-D-Gal-(1—2)-]D-Glc [12]
B-D-Gal-(1—4)-8-D-Gal-(1—6)-[f-D-Gal-(1—4)-f-D-Gal-(1—2)-]D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)--D-Gal-(1—6)-[f-D-Gal-(1—2)-]D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—2)-[f-D-Gal-(1—6)-]D-Glc [12]
B-D-Gal-(1—4)--D-Gal-(1—4)-p-D-Gal-(1—4)-B-D-Gal-(1—4)-D-Glc [12]
B-D-Gal-(1—4)-B-D-Gal-(1—4)-p-D-Gal-(1—4)-B-D-Gal-(1—2)-D-Glc [12]
B-D-Gal-(1—4)-8-D-Gal-(1—4)-p-D-Gal-(1—4)-B-D-Gal-(1—3)-D-Glc [12]
Vav i B-D-Gal-(1—3)-f-D-Gal-(1—3)-p-D-Gal-(1—3)-4-D-Gal-(1—3)-4-D-Gal-(1—-4)-D-Glc [10]
Lk B-D-Gal-(1—3)-p-D-Gal-(1—3)-p-D-Gal-(1—3)-f-D-Gal-(1—3)-p-D-Gal-(1—3)-p-D-Gal-(1—4)-D-Glc [10]

TE: AR B-D-Gal-(1-n)-"K78 D BLEFUNEE, H p WP RIEEALRTE N — MR n RO B “-D-Gal" KRR D B FUAHEE;

“-D-Gle" /R A B D BV EIHEEE .
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MR RA T 3-8 B9 GOSN X i B 15— & A1
JEEINQ2~8), WA GOS Al fext il & B A i
Z 1, M RETE 0 37 0 B 3 v s R ¥R 25 A DU E T o Bl
GOS HIERAERE, AEA bR/ M T GOS HAEFE IR
YRR, Bk < sl i35 13 1 5 | ke A /R P . — ik
IMNREBFRA R TR R LN, mBAER GOS #4
HRERNFR A, EHEH 8N -(1—6)i) GOS =l LLbl 1
1 B-(1-4) ) GOS = WEHHA S8 19 25 26 /EH o HEW N A [H
PP S X AN [ 194 i A TR DL Ay 25 [R5 40 3 oy PR 45 4
JE A ASAHIE], DT A AS [ (8 2 40 R PG 1, EBH T W
IR NEIRER e (a2 T

4 A[EIZEH GOS K BNE

4.1 HHEBIEZENE

ST VBORE T 2 A d B 4 A, B B M
SR SRR R AR R 2R . W AR, LT
TR B it G o e oy e, Ik E a2 AT a8
BRI R, A, SERE P R A R A B A e
WA EAT 2 B, LAOR 2246 0 4% (refractive index detector,
RID)HEATREIN . T4 — TR SE 5, VR R 2R i 2%
7K A% B8 6 1% 41 (hydrophilic interaction chromatography,
HILIC) %} GOS #4743y 85, I F 2% & J6 i ko il %
(evaporative light-scattering detector, ELSD)5g #6261,
HILIC AHXS T2 SATAG I IS (A) e, HL LG B8 5 S et e v 2%
B GOS A HUFI 7 EHE; ELSD 6 HBRAL L RID 15
1~2 ANFURGPT A7mE, — e th 2l s A7 A A AL TR
TR I — A B 19 & i b3, DUfIR 7 B3R
IR R R )

15 00 1 B 32 4 €0 3% R K b 22 5% K 2% AR B (high
performance  anion exchange chromatography-pulsed
amperometric detector, HPAEC-PAD)HL#% i 1 F GOS j#)

{1 43 B 5 01 ok — D R OIS 90 55 R e A 2 4 22 S
RO T R R . R4 AR, el 2
G, ARV R 2 BR T 43 /R A 2

5, GOS HIHTFHRA 25 Sy e 123 [RIZ5 R AR L 25 SR PR BR
AR 225, PRI GOS Wiyl Sttt f o, 1
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LRI o BRI AR R, AR TR A TR AR
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YR A AN B /INAR B 53 B 7 5 R s T T RS 2
FRHBN A AT, 40 X BPEREE Rk L ZLAMGTEE | P aiEk
WS . X P IR LD R W 0L, AN &
BOE DT RS B 4 B BB I XT L1 AN AR R W
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(nuclear magnetic resonance, NMR)JZ 2 1~ £ i % 2 LR
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