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1. Astragalus

2. A. microcephalus

3.A4. gummifer

4. Tragos

5. Acantha
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9. Scientific Committee for Food of the European Community
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Fig 1 stragalus spp.
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10. Filled hydrogels
11. Theophrastus
12. Leguminosae
13. Papilionidiae
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16. Grafting
17. Glutaraldehyde (GA)
18. N,N -methylenebisacrylamide (NN-MBA)
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14. fluccosus
15. gossypinus
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HRP/GOX

Fig 4 a) Synthesis of tyramine-GT conjugate, b)
schematic representation for enzymatic gelation of
tyramine-gum tragacanth in the presence of
horseradish peroxidase and HyO,[31],
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19. Chemical grafting

20. Tyramine
21.Horseradish peroxidases
22. Acrylic acid
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Fig 2 Mechanism of physical gelation driven by a)
ionic interactions, b) hydrogen bonding, c)
electrostatic interactions, d) hydrophobic
interactions, e) crystallization, f) steric
complexation [18, 27].
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Fig 3 Schematic illustration for the preparation of
linked hydrogel network by-covalently cross
glutaraldehyde [18].
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Fig S Proposed mechanism for the synthesis of GT-
cl-poly (AAc) hydrogels including initiation,
propagation, and termination stages [32].
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31. Polyethylene oxide (PEO)
32.PVP
33. Superabsorbent hydrogel
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23. Macrobiradical

24. CNMR

25. XRD

26. Thermo gravimetric analysis (TGA)
27. Differential thermal analysis(DTA)
28. Differential thermogravimetry (DTA)
29. Radiation grafting

30. Reactive intermediate
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Fig 6 Graphicalrepresentationfor the formation of
semi-interpenetrated network of GT-cl-PVA-co-
PVP by radiation [36].
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42. SEM
43. Biomedical
44. Tissue engineering

YAO

L J5 e 0ladsly Ll o s gy L6 [¥0] 5,50
b s p 55 5 IS S G RSei

Pl J5 i sl 4 GSos alie glatass o
S Jes b s 03 1S e 205 5 5 o5
sl U i lm ol 3T 5 cptds o b b
[P Y 8] ol ok eslind

Sy S Ly el s @ sladl Sl yast s
(S S B a3 Ople i i Ul (55
5 o o3 AT n S @5l s bline b5,
Latasim oml 03 e plandl 7 3131 ) (miels S
L Dot JS85 Gl p ang BB s doa £ ils
R R T JUE S A R

Slaas S il damo a055 5 48 Cnl S o3
Sl G 3 S S T 85 T g5l
Jsloe (5550 Slaosar 25 o (Sl oo i
eSS s VL lagas b as g bl 33 S e LT
S o A e ol s G5 S sladi g
g 55 S Vs b e ALy 53 8 55
P35 S S8 ) ol e LS 58
L e R
Sl G S slais gy 2SS 5 sl glre
A3 Ok 55 ol VAL a5 e bl JalS g 55
ot 5 OLSG o o)l 25, 1S G5 B S
el e

S5 o e (o2 2 sla s Slm Y-8
Jlasl Ol s 4 0155 o 4l J6508 57 51 L dS s )
o=l 03 3 S sl 1S J5 S5 Gl 585 slaeias
el gleanS Aol LS 5 el bl L
i 0, G IS s b 5 O S SIS s
Vsams [FAIA 5V JSC2) L o bl J5 185 0230
A sl Gl 5 @HSLL G b 5 sl ol

g o0

34. Gel fraction

35. AFM

36.DSC

37.4Astragalusfluccosus
38.4stragalusgossypinus
39.4stragaluscompatus

40. Diglycidylether (GDE)

41. 3-aminopropyltriethoxysilane(APTES)
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45. Water-soluble tragacanth (WST)
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Fig 7 Proposed mechanism for the synthesis of GT-
GA-PVA hydrogel; GAas a cross linker and PVA
as a structure modifier [39].
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Fig 8 Proposed mechanism for the synthesis of
GTAP-GDE hydrogel; GDE as a cross-linker and
APTES as a structure modifier [39].
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Fig 9 Graphical illustration for the preparation of
cryogel by freeze-thaw method: (i) polysaccharide
dispersion, (ii) freezing, (iii) network development,

(iv) thawing, (v) cryogel [49]
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Gum tragacanth gel: formationand applications
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Gum tragacanth (GT) does not readily form a true gel using conventional methodsowing to its specific
structure and thus chemical cross-linkers e.g. glutaraldehydehave often to be used.The residue of these
chemicals and their derivatives have to be removed/extracted from the final gel not only due to their
toxicity but also because of the possible interactions they may have with the bioactive compounds
carried and/or delivered by the network. These drawbacks limit their application if food industry and
tissue engineering. This review article deals with the structural characteristics and physicochemical
properties of GT as one of the most widely used polysaccharide in food and pharmaceutical industry
and discusses the various methods commonly employed for gelation including physical and chemical
approaches. Moreover, a novel green approach which is based on the authors' recent studies as well as
other safe and cross-linker free techniques such as irradiation that can be used for making GT gel will
be introduced.
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