9 LadiglSy uud (sl doai
L u‘ Oﬁ)ls



Lcm%_)lSL» L_slé

IRV
AN Wgay Slodnw (5 l0L @

a0z O2
-p

NR -8 L:>-| ‘,.:G L.>L€—I|
H - c-.L:S ;L_:}-] L_;Lﬁ:_ll

a- o slad=ls

b - .._..'La...’_'l alaa

o o (oo,






LAJ..:“)SL»&L{JJJ‘){S

Gl 4 Jlasl cod s o

398) SRy ©

J3 9 phd S5 Ul

Sybs OlS 5 il juame oUly ©
S ol yLis 0

losd g pdy STy 0

OS5 Cred 9 b el ¢



Lt Bl b s s

sl Ol 5 e caalls

Lo ¥
aiies (gla Dlaz=—l e Sl Ol e gl el
e g »}._.k.-; Sledd o s 82 s g Pty
J_i:'— P o ] U.__‘a'-'; oo eala|

b o U |
Poie

= e Sz

e

~) |1 . 1 . | o5
JL;— e s e e
- 1.5 - ST 1.500 e
B I S 55 A5 e e

v

-, A, - &
] -

- v Lo A
e A ke e = (S

S 2




A5 5IS 5 e

Vo J5S050 035 b sl 6la yarks s



L 15
[ g I W Pl P




(a)

74 Gelatin ~12%
[] Carrageenan ~5%
] Pectin ~5%
[ ] Xanthan gum ~49
Locust bean gum
B Alginates
CMC
Guar gum

[] Others
Total value $4.4 billion

[] Starches ~70% (b)

Total volume 260,0

[] Gelatin

P2 Guar gum
[] Carrageenan 8.5%

Pectin

| N
Go
.

46.3%
11.8%

T.7%

[ Gum arabic 7.7%

[J Xanthan gum  4.6%
[J Locust bean gum 3.9%

CMC
Alginates
B Agar

00 tonnes

3.9%
3.1%
2.7%

(a) Value of world market for individual hydrocclloids. (b) Volume of world market for
individual hydrocolloids.
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Hydrocolloid Principal function Cost $’kg Cost $'’kg Cost S/kg
i 1983% i 1993%*F 1 1990%*#*

Agar Gelling agent 15.0-154 19.72

Algmate Gelling agent 7.7-9.9 6.58

Arabic Emulsifier 2.64 3.69

Carrageenan Gelling agent 55-13.2 7.35 8-17.6

Processed euchema seaweed Gelling agent g8

Carboxymethyl cellulose Thickener 3.5-44 3.18 4.8-8

Hydroxypropyl cellulose Thickener and emulsifier 6.6-8.3

Methyl cellulose Thickener, emulsifier and 6.6 9.6-11.2
gelling agent

Microerystalline cellulose Thickener and gelling agent 3.9-43

Gelatin Gelling agent 4.4 4.04 5.72-9.02

Guar gum Thickener 1.0-1.1 0.77 2.86

Karaya Thickener 4.6 2.89

Locust bean gum Thickener 4.6 6.40

Pectin Gelling agent 7.6 9.19 11.2-16

Pectin (low methoxy) Gelling agent 10.6

Propylene glycol alginate Emulsifier and foam stabiliser 9.1

Starch Thickener and gelling agent 0.5

Starch (modified) Thickener and gelling agent 1.3

Tragacanth Thickener 26.4-35.2 9.60

Xanthan gum Thickener 13.4 13.64
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Polysaccharide

INS number Function

Alginic acid
Sodm alginate
Potassium alginate
Ammonium alginate
Calcium alginate

Propylene glycol alginate
(propane-1,2-diol alginate)
Agar

Carrageenan (including
furcelleran)

Processed Euchema Seaweed
Bakers yeast glycan
Arabinogalactan

Locust bean gum

Oat gum

Guar gum

Tragacanth gum

Gum arabic (Acacia gum)
Xanthan gum

Karava gum

Tara gum

Gellan gum

Gum ghatti

Curdlan gum

Konjac flour

Soybean hemicellulose

400
401
402
403
404

405

406
407

407a
408
409
410
411
412
413
414
415

416
417
418
419
424
425
426

Thickening agent,
Thickening agent,
Thickening agent,
Thickening agent,
Thickening agent,

stabiliser
stabiliser, gelling agent
stabiliser
stabiliser
stabiliser, gelling agent,

antifoaming agent

Thickener,

Thickener,
Thickener,
emulsifier
Thickener,
Thickener,
Thickener,
Thickener,
Thickener,
Thickener,
Emulsitier,
Emulsitier,
Thickener,
agent
Emulsifier,
Thickener,
Thickener,
Thickener,
Thickener,
Thickener
Emulsitier,
agent

emulsitier, stabiliser

stabiliser, gelling agent
gelling agent, stabiliser,

stabiliser

gelling agent, stabiliser
gelling agent, stabiliser
gelling agent

stabiliser

stabiliser and emulsitier
stabiliser, thickening agent
stabiliser, thickener
stabiliser, emulsitier, foaming

stabiliser and thickening agent
stabiliser

gelling agent and stabiliser
stabiliser, emulsitier

stabiliser

thickener, stabiliser, anticaking

11
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Polysaccharide INS number Function

Pectin 440 Thickener, stabiliser, gelling agent,
emulsi fier

Cellulose 460 Emulsitier, anticaking agent, texturiser,
dispersing agent

Microcrystalline cellulose 460 (1) Emulsitier, anticaking agent, texturiser,
dispersing agent

Powdered cellulose 46001) Anticaking agent, emulsifier, stabiliser and
dispersing agent

Methyl cellulose 461 Thickener, emulsifier, stabiliser

Ethyl cellulose 462 Binder, filler

Hydroxvpropyl cellulose 463 Thickener, emulsitier stabiliser

Hydroxypropyl methyl cellulose 464 Thickener, emulsitier stabiliser

Methyl ethyl cellulose 465 Thickener, emulsitier, stabiliser, foaming
agent

Sodium carboxymethyl cellulose 466 Thickener, stabiliser, emulsitier

Ethyl hydroxyethyl cellulose 467 Thickener, stabiliser, emulsitier

Cross-linked sodum 468 Stabiliser, binder

carboxymethyl cellulose

Sodium carboxymethyl 469 Thickener, stabiliser

cellulose, enzymatically

hydrolysed

12
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Modified starch* INS number
Dextrin (roasted starch) 1400
Acid treated starch 1401
Alkali treated starch 1402
Bleached starch 1403
Oxidised starch 1404
Monostarch phosphate 1410
Distarch phosphate 1412
Phosphated distarch 1413
Acetylated starch 1414
Starch acetate 1420
Acetylated distarch adipate 1422
Hydroxypropyl starch 1440
Hydroxypropyl distarch phosphate 1442
Starch sodium octenyl succinate 1450
Starch, enzyme treated 1405

13



I
ey

3 2
A

[

o

- -.j__,a-ll?r-ﬂ

. _t,;
Jl.r""-i olals
J— £

(a) Random coil

(b) Extended rod

(c) Branched
structure
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{ @} =3-linked Galp (Galp attached); {O} = 6-linked Galp (Galp or GlepA attached), or end group;
R1=Rha-4Glc (Rha occasionally absent, or replaced by Me or by Araf );: R2 = Gal-3Ara;
R3 = Ara-3Ara-3 Ara:A =arabinosvl.
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Sodium alginate

CMC high-viscosity
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