1
(thickening agent)
[ (gum karaya), (gum arabic)]
( , gum
tragacanth)
(flake grade)
(safety)

(Anderson and Eastwood,
1989; Anderson, 1989, b). INGAR (Internationd
Natura Gums Associgion far Research), AIPG
(Association for the International Promotion
o Gums), AIDGUM (International Association
for the Deveopment of Natural Gums)

1 1 1

2.
21
(A cacia)
Acacia verek
Acacia senegal L. Wild . Acacia
seyal (gum talha)

. Acacia



laeta

(Sahel) :

(gum belt)

(Senegal),
(Mali), Mauritania, Niger, Chad, (Sudan)
Bentham Vassd Acacia senegal L. Wild

, Acacia
Vugares  Aculf erum(Phillips and William,
1994) WHO FAO
(WHO'FAO Expet Committee on
Food Additives, JECFA)
(ADI not specified,
)
(Anderson
and Eastwood, 1989).
(Directive on Food
Additives ather than Cdour and Sweeteners)
(E414) Annex 1
, aticle 2 Annex I

‘gquantum
satis’ (Cfficid
Journal of the European Communities, 1995).

JECFA  Combretum Acacia
seyal
26 3, 027
0.39%

Acacia senegal L.
Wwild (Duvallet et
al., 1993)

(Jurasek et
al., 199%4).
. Acacia seyal
, Combretum
(Sudan) 75%
‘Hashab’
‘Kordofan’
Khartoaum (Gum Arabic Company,
GAC) 1969
. 1973 1974 , 1983
1985

Acacia senegal

25,000
. 1970
1 45,000
(Robbins, 1987),
28,000

22

221
Acacia senegal
5cm

‘hashab’

5 5
45 6m ,
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11 5 , 12 4 2
(Thevenet, 1983).
Acacia 222
Acacia senegal
(Awouda,
1990). Kordofan  Darfur
Acacia senegal
Nigeria Mali, Senega, Mauritania,
Niger, Burkina Faso, Chad, Tanzania, Kenya
Acacia 05%
(Robhins,
1987).
1970 (rdler-
El Obeid drying)
HPS(hand- picked- selected)
cleaned 2
Table 1 . Nigeria
(William, 1990).
Nageria No.1 )
Table 1. Gum arabic: equivalent commercial grades
o Powdered gum solution
Sudanese grade Alternative terms gergde(relan properties
Clarity Colour
Hand- picked- selected Selected sorts - Clear Pale yellow
(HPS)
Cleaned and sifted Cleaned, sifted sorts No 1 Clear Pale-dark yellow
Cleaned Cleaned amber sorts or No 1 Slight haze Pale-dark yellow
cleaned Kordofan
Siftings - No 2 Cloudy Y ellow - amber
Dust - No 3 Opaque Dark amber-brown

Spray-dried and roller-dried gum solutions are slightly hazy to cloudy and colourless to pae

brown depending on gum arabic quality.



(autohydralysis)
80 90 °C (arabinogalactan- protein complex)
(Anderson and McDougall,
1987). 523

(Rendall et d., 1988).

1, 5, 8kGy
2 )
(Blake er al., 1988).
(glycosidic bonds)
10kGy
223
g 100 ’ 23
(Blake et al., 1988).
Acacia senegal
1g 400 : , ,
) ( 2%)
(D-
, galactose, 40%) , (L-
arabinose), (D-glucuronic acid),
(L-rhamnose) , 4-o0-methyl-
D- glucuronic  acid (Anderson
. (ethylene e a., 1990). (main backbone)
oxide) 1- 3-linked beta- D- galactopyranosyl
) , C-6 5

(propylene oxide)
(Anderson et a., 1966).
hydroxyprdine, serine, aspartic acid,
leucine, threonine . Acacia

1 1
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Table 2 , 280,000 Da
. Acacia senegal 2 10%
6 3 arabinogal actan- protein (AGP)
(JECFA-FAO, 1990), 9% , 1%
Leucaena leucocephala (Anderson, glycoprotein (a@h 55%
1993) Combretum  Acacia seyal
AGP
, AGP €] 15X 10
Acacia senegal seyal 250,000Da . AGP
AG 5
. ®C-NMR (Williams et d., 1990). Gl
(Anderson e al.,
1991). aspartic acid
Hydrophobic affinity chromatography AGP 15
88% )
arabinogalactan(AG) (Osman (Idris et al., 1995).
et al., 1993) (0.44%)

Table 2. Andytical data for gum arabic(A. senegal)(Anderson et. al., 1990) and comparison

with other Acacia gums(Anderson. 1977)

A. senegal
—+ A.seyal A.laeta A anpylacntra A drepandobium
Averaget SD Teat aticle
Ash(%) 38+ 04 - 287 33 292 252
Nitrogen (%) 034+ 003 031 0.14 065 037 111
Methoxyl (%) 0.24+ 006 0.26 094 035 0.29 043
Specific rotation(degrees) -30+ 13 -30 +51 -42 -12 +78
Intrinsic viscosity (ml/g) 17+ 2 17 121 2.7 158 178
Equivalent weight 1030+ 70 1020 1470 1250 1900 1980
Uronic acid(%) 17+ 2 17 12 14 9 9
Sugar composition after
hydrolysis(%)
4- O-methy! glucuronic acid 15+ 05 15 35 2 25
Glucuronic acid 16+ 5 155 5 105 7 6.5
Galactose 45+ 5 45 44 54 338
Atabinose 24+ 3 24 46 29 29 52
Rhamnose 13+ 2 14 4 13 8 1

Average of 35 Samplest standard deviation(SD).

" Test article used in the toxicological evaluation of gum arabic by JECFA.
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Fl
s

1000 + "l

Gl v ®Pa -5 e

10 20 30

Concent rat ion(% w/w)
Fig. 1 Viscosity as a function of concentration
for gum arabic solutions measured with a
Carrimed Controlled Stress Rheometer at
100s*, 20 (Williams et al., 1990)

10%

24
24.1

(Williams e al., 1990).
30%

(Fig. 1), 50%
242
Acacia senegal pH  glucuronic
acid 39 49 (Anderson et
al., 1990),
Fig. 2

(Williams e d., 1990). pH

120

ekl

100 ll

v P

80 -

— .
2 4 6 8 0 2
pH

Fig. 2 Viscosity as a function of pH for a
20% w/w gum arabic soution measured with
a Carrimed Controlled Stress Rheometer at

100s*, 20 (Williams et al., 1990)

. pH
(carboxylate groups)
pH 50 55
pH
243
1980
(Dickinson
et al., 1988).
AGP
. AGP

(Randal et d., 1989%b).
AGP
(hydrophobic region)
(hydrophilic region)
. QW(ail in water)
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\ pH 40

B
_____,.,-""

245

pH
(coacervates) ,

Droplet dianetar | uak

(encapsulated ails)

T T —

5 10 15 20
Concent rat ion(% w' w)

Fig. 3 The average droplet diameter of a
20% w/w orange oil emulsion as a function
of gum arabic concentration measured on
dispersions diluted 1:10000 with distilled
water with a Coulter Counter with a 50y m 14 ] (xanthan
electrode(Williams et al., 1990)

0

gum)
(arabinogalactan) . 246 ,
arabinogdactan Acacia senegal
12%
Fig. 3 20%
(Williams et 2% ,
al., 1990) 60%
(flavour ail) 3 4
1g 147 ¥ 05kJg(35 7 0.1kca/qg) ,
(gum €eemi)

(Jacome- Guth et al., 1991).

244 ,
A%

AGP Gl
) (Reiser, 1994). JECFA

(Randall et al., 1989).



10

25

251

Table 3. Parameters for confectionery based
on gum arabic(Wadff and Mahnke, 1982)

Soft gums Hard gums

Gum arabic(%) 0 3B 40 55
Residual moaisture(%) 15 17 10 13
Range of sucrose to 65:50 70:30
glucose syrup ratio to to
50:50 65:35
Stoving time(h) 24 36 48:60
(Best, 1990),
(venturi eductor funnd) ’ ’
1 6
(Williams, 1990).
20% ’
Table 3 (Wodff and Maahnke,
' ' 1982).
' ' ' 1970
5
50:50 80:20

(marshmallow)

15 20%
v (egan),
(fat bloom)

(wine gums)
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65 12 24
11 )
(Reidd, 1986).
253
(Anon, 1991). )
40 25 )
(paste)

40 7% 28%

2 20%
(Thevenet, 1988). 15% 5%
10%
252 , )
20%
1 um
1 um 10 40 um
(gum damar) 254
(gum eemi) (weighting
agent)
6 8% 30 50%
3 8% , 15 20%
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31

255 Astragalus
uronic acid

1

250ppm Food Chemical Codex
: Astragalus gummifer Labillardiere
propylene glycal aginate , Astragalus

1961 GRAS(generaly recognized as
safe)
. JECFA
1985

26 (E413)
) 1988
(Anderson 1989a).

(Directive on Food Additives other
than Colour and Sweeteners)
Annex |
article 2 Annex I
‘guantum  satis’
(Official Journal  of
, the European Communities, 1995).

. . 1 300 350
polyol , (Anatdlia)
) 80- 120 (Robbins, 1987).

) . 1970
1982
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(Robbins, 1987)

500
0 20
(Anderson, 1989a).

32
321
5 6 8 9
(ribbon grades) ,8 11
(flake grades)
, 9 Table 4
1, 4, 27, 28, 55

Table 4. Commercial grades and viscosity of
gum tragacanth

Appraximéete viscosity range

Iranian Turkish
grade grade Redvoad(s) Bakiddnia 9
04 D ) 105 A
Ribbon 1 Fior Extra 350 600 2200 3400
2 250 400 1800 2500
3 20 30 1400 2000
4 Fior 120 170 1000 1600
5 80 100 800 1000
Flake 26 70 & 600 800
27 Bianca 65 75 400 700
28 45 &0 300 500
55 Pianto 40 50 200 400

322
(TVGs)
ethylene
oxide
propylene oxide

ethylene oxide

33
800,000Da

arabinose, xylose, fucose, galactose,
rhamnose, galacturonic acid

(Anderson,
1989).
Astragalus

. Anderson  Grant(1989)

, fucose,
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xylose, galacturonic acid, methoxyl
, arabinose, galactose

galacturonic acid  methoxyl

tragacanthic acid bassorin
arabinogdactan
. Bassorin
60 70%
(Stauffer, 1980),
(Anderson and Bridgeman, 19385)

(Anderson

tragacanthin

and Grant, 1989) 4 Astragalus
bassorin
10 70%

, , pH

Astragalus microcephalus
hydraxyprdine
-rich protein) 3 4%
(Anderson and Bridgeman, 1985),
05 34%
(Anderson and Bridgeman, 1983).

(hydraxyprdine

34

341

, 2 4%
1%
3500 mPas
4,600 mPas
1989a).

(Andersm,

High viscosity (ribbon) tragacanth

3000 4 / —_—
2000

C— e

_,_,.-""'-F _‘_\_\_\_""—h\.

ekl
1
|

ol by 8P - 5

Fig. 4 Effect of pH on the initial viscosity of
high viscosity (ribbon) and medium viscosity
(flake) gum tragacanth(1.0%)
(Stauffer, 1980)

solutions

, galacturonic acid

aow
342
pH 56
pH , Fig. 4
pH 4
D- galactopyranouronic acid
xylopyranose
fucopyranose
(Stauffer, 1980).
343

(Stauffer, 1980). Fig. 5
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W 5 10 , , ,

=

E 400

;: 300

T-f 1 k High viscosity (ribbon) tragacath ’ ’ ’ ’ prq)ylme egCd

1_-:'5 2004 Low viscosity (f lake) tragacath 5

0.25 0.50 0.75 1.00
Goncent rat ion(%)
Fig. 5 Effect of gum concentration on
interfacial tension of oil-water emulsions
(Stauffer, 1980) !
(Anderson  and Grant, . 1 4 mm
1989).
, 24
.(Dickinson et a., . 50
1988). 2
344
J , , pH , sorbic acid
benzoic acid benzoic acid ester

35 < S
< >

o (icing)



o < >
o (lozenge)
o (bakery fillings)

351

) pH 10%
40 12
10%
(Anon,
1991).
propylene 40
glycol aginate
) ) 8.5 04
(gum guar) 12 06
6
) ) %
, , (Anon, 1991).
(Reiddl, 1983).
04 08%
< >
352 (icing)

75 um
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o ) (body) . 1970
, 0.3%
353
E C
1
08 1.2%
354
(sorbet), (ice Idlie and ice pop) 4,
4.1
o Sterculia urens(Roxburgh)
Sterculia
o]
sterculiar
o]
Sterculia urens
Sterculia setigera
) Sterculia
355 villisa

3000 4,000

1 1 1

(Robbins, 1987).
36 85% (laxative), ,
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, 5%
(Anderson, 1939b).

1%61 GRAS
1974 (Anderson, 1989b).
1974 E416
. INGAR
ADI kg 0 125 mg
JECFA 1988
Annex IV (Official Journal of
the European Communities, 1995).
05 10%

NAFED (National

Association for Export Devedopment)
1980

1

, 1982 6,000
1992 3,000
(Anderson and Weiping, 1994).

. TRIFED
(Tribd Markeing and Devdopment Federation
o India) )

1 1,000 1500
(Anderson, 1989%),

42
421
10 m Sterculia
, 1 3kg
, 5 (Meer, 1980).
4 6
, 9 1 3
7
Table 5

HPS  superior No.1

Table 5. Gum karaya; commercial qualities

Indian or Colaur Bark and foreign
African grade matter (BFM)(%)
Hand- picked- White to very 0 05
sdected(HPS) light tan or grey 10 20
Superior no. 1
Superior no. 2 Vey light tan 15 35
Superior no. 3
(fair, average Tan 25 40
qudity, FAQ)
Siftings Brown 50 70

Siftings (BFM,
Bark and Foreign Matter)

(US National

Formulary/ Food Chemical Codex) BFM
3%
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19

422
pH
43
16 X 10 Da (Le Cerf
et al., 1990). glucuronic acid,

galacturonic acid, galactose, rhamnose

1 1

(Meer, 1980).

40% uronic acid 8%

(sodium hydroxide)

520
460

(Le Cef et a., 1990).

galactose, rhamnose, galacturonic acid

glucuronic acid

1%

44

441

(Le Caf e d., 1990).

20, 30% )
) 60 100
uM/ cm? (Mills and Kokini, 1984).
) 0.1
radiang s 300
200 uM/cm’ G) (Keélco,
1988).
pH
pH
(random cail) ((Le Cef
et a. 1990).
442
3 4%
15%
443 pH
(05%) pH 44 52

. pH
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300 a
-x 2004 45
;-: 100+
# /—\\\R_b
20 4.0 6.0 p'H 8.0 100 o
Fig. 6 Effect of pH and eectrolyte on 0.5%
gum karaya dispersion viscosity. pH adjusted o , ,
after(a) or before(b) gum hydration(meer, (slurry)
1980)
o]
o (venturi
eductor funnd)
o]
pH
Fig. 6
pH
444
20 50% o
o]
o]
o]
o]

445 45.1
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21

. 06 10%
452
453
(sorbet, sherbet) (ice lallie)
02 05%
(locust bean gum)
(Robbins, 1937).
454
(stailing) 7
455
o]
o]

456

(Officid journa

o the European Communities, 1995).

o . (fillirg), (tgying),

46

1. Anderson, DM W. (1977) Water-soluble
plant gum exudates - Part 1. gum arabic.
Proc. Biochem., 12(10), 24 25, 29.

2. Anderson, DM W. (1989a) Evidence for
the safety of gum tragacanth (Asiatic



22 I )

10. Anderson, DMW. and Weping, W. (19%4) The
tree exudate gums permitted in foodstuffs as

Astragalus spp.) and modern criteria for the
evaluation of food additives. Food Additives

and Contaminants, 6(1), 1 12. emulsifiers, stabilisers and thickeners. Chem.

3. Anderson, DM W. (198%) Evidence for Ind. Forest Prod., 14(2), 73 83
the safety of gum karaya (Sterculia spp.) 11. Anderson, DM W., Hirest, EL. and
as a food additive. Food Additives and Stoddart, JF. (1966) Some structural
Contaminants, 6(2), 189 1909. features of Acacia senegal gum. J.
4. Anderson, DM W. (1993) Some factors Chem. Soc. (C) 1959 1966.
influencing the demand for gum arabic 12. Anderson, DMMW., Brown Douglas,
(Acacia senegal L. Willd) and ather water- DM., Morrison, NA. and Weping, W.
soluble tree exudates. Forest Ecol. (1990) Specifications for gum arabic
Management, 58, 1 18. (Acacia senegal): anadytical data for
5. Anderson, DM.W. and Bridgeman, M.M E. samples collected between 1904 and
(2985) The compaosition of the proteinaceous 1989. Food Additives and Contaminants,
polysaccharides exuded by Astragalus 7(3), 303 321
microcephalus, A. gummier and A. kurdicus 13. Anderson, DM W., Millar, JRA. and
- the saurces of gum tragacanth. Phytochemistry, Weiping, W. (1991) Gum arabic (A cacia
24(10), 2301 2304. senegal): unambiguous identification by
6. Anderson, DMW. and Bridgeman, M.M E. BC-NMR spectroscopy as an adjunct to
(1988) The chemical characterisation of the revised JECFA specification, and
the Test Article used in toxicological the application of “C-NMR spectra for
studies of gum tragacanth. Food regulatory/legislative  purposes. Food
Hydrocolloids, 2(1), 51 57. Additives and Contaminants, 8(4), 405
7. Anderson, DMW. and Eadtwood, M.A. 421.
(1989) The safety of gum arabic as a 14. Anon. (1991) Readers’ problems.
food additive and its energy vaue as an Corf ectionery Product., June, 480 484.
ingredient; a brief review. J. Human 15. Awouda, EH.M.(1990) Indicators for
Nutr. Diet, 2, 137 144. present and future supply of gum
8. Anderson, DMW. and Grant, DAD. (1989) arabic. In: Gums and Stabilisers for the
Gum exudates from four Astragalus Food Industry 5, G.O. Phillops, D.J.
species. Food Hydrocalloids, 3(3), 217 Wedlock and PA. Williams, eds, IRL
223. Press at the Oxford University Press,
9. Anderson, DMW. and McDugal, FJ. Oxford, pp. 45 ™4.

(1987) Degradative studies of gum arabic
(A cacia senegal (L.) Willd.) with special
references to the fate of the amino acids
present. Food Additives and Contaminanis,
4(3), 247 255,

16. Best, ET. (1990) Gums and jellies. In:
Sugar Corfectionery Manudacture, E.B.
Jackson, ed., Blackie, Glasgow, pp. 187

217.

17. Blake, SM., Deeble, DJ., Phillips, G.O. and Du



13 4 (2000. 12) 23

21

22.

24.

. ldris,

Plessey, A.(1988) The effect
doses of vy -irradiation on

of sterilising
the molecular
weight and emulsifying propeties d gum aabic.
Food Hydrocdloids, 2(5), 407 415.

. Dickinson, E., Murray, B.S., Stainsby,

G. and Anderson, DMW. (1988) Surface

activity and emulsifying behaviour of
some Acacia gums. Food Hydrocolloids,
2(6), 477 490.

. Duvdlg, S, Fenyo, JC. and Vandervelde,

M.C. (1993) The characterisation of gum
arabic from an experimenta fidd of Ferlo
(North  Senegal). Food Hydrocolloids,
7(4), 319 326.

OHM,, PA. and
Phillips, G.O. (1996) Characterisation
and

Williams,

functionality properties of gum
arabic. Poster presented at the 8th Int.
Corf. on Gums and Stabilisers for the
Food Industry, Wrexham, UK.

JECFA - FAO (1990) Food and N utrition
Paper No 49.

Jacome- Guth, O., Asein, A. and Garti, N.
(1991) Stagility and opacity of arange
ol cloudy emulsions based on gum eemi
and gum arabic. Int. J. Food Sci.
Technol., 26, 249 257.

. Jurasek, P., Kosik, M. and Phillips,

G.0.(1993) A chemomeric study of the
Acacia (gum arabic) and rdated natural
gums. Food Hydrocolloids, 7(1), 73 85.
Jurasek, P., Phillips, G.O., Varga, S,

Chikamai, B.N.and Banks, W.B. (1994)

The clssification of naural gums VI Gum
arabic derived from Acacia senegal var.
Kerensis from Kenya. Hydrocolloids,

8(6), 567 588.

. Kelco (1988) Xanthan gum, 3rd edn,

26.

27.

3L

32.

33.

. Mills,

Kdco, Div. of Merck & Co., Inc., San
Diego, 23pp.

Le Cef, D, Iring , F. and Muller, G.
(1990) Solution properties of gum exudates
from Sterculia urens (karaya gum),
Carbohydr. Polym., 13(4), 375 386.
Meer, W. (1980)
Handbook d Water Soluble Gums and
Resins, Ch. 10, R.L. Davidson, ed.,
McGraw-Hill, New Yok, pp. 10.1 10.14
PL. and Kokini, JL. (1984)
Comparison of steady shear and dynamic
viscodastic properties of guar and
karaya guns. J. Food Sci., 49(1), 1 4, 9.

Gum karaya. In:

. CFicial Journal ¢ the Eurgpean Gommunities

(1995) March 18th, L61, Vd. 38, 1 40.

. Osman, ME., Williams, PA., Menzies, AR.

and Phillips, GO. (1993) Characterisation
of commercial samples of gum arabic J.
Agric. Food Chem., 41, 71 77.

Phillops, G.O. and Williams, P.A .(1994)
The specification of gum arabic of
commerce. In: Food Hydrocdloids: Structures,
Properties and Functions, K. Nishnari
and E. Doi, eds, Plenum Press, New
York, pp. 45 63.

Randall, R.C. Phillips, GO. and Williams,
PA. (1988) The role of the pratenaceous
component on the emulsofying properties
of gum arabic. Food Hydrocolloids, 2(2),
131 140.

Randall, R.C. Phillips, GO. and
Williams, PA. (1989a) Effect of heat
on the emulsifying properties of gum
arabic. In: Food Colloids, R.D. Bee,
PJ. Richmond and J. Mingins, eds,
Royal Socigty of Chemistry, Cambridge, pp.
386 390.



24

o C )

35.

36.

37.

38.

3.

. Randdll, R.C. Phillips, GO. and Williams,

PA. (198%) Fractionation and characterisation
of gum arabic from Acacia senegal. Food
Hydrocolloids, 3, 65 75.

Reidel, H. (1983) The use of gums in
confectionery. Corfect. Prod., 49(12),
612 613.

Reiddl, H. (1986) Confections based on
gum arabic.Corfect. Prod., 52(7), 433
434, 437.

Reiser, S. (1984) Metabdlic aspects of
nin- starch polysaccharides. Food Technal.,
38(1), 107.

Robbins, SRJ. (1987) A Review d
Recent Trecds in selected Markets for
Water-soluble Gums, Overseas Deved gpment
Natural Resources Institute, Bulletin
No. 2, 108pp.

Stauffer, KR. (1980) Gum tragacanth.
In: Handbook d Water Soluble Gums
and Resins, Ch. 11, RL. Davidson, ed.,
McGraw-Hill, New York, pp. 111
1131

. Thevent. F. (1988) Acacia gums, stabilisers

Reineccius, eds, American Chemicd Society,
Washington DC, pp. 37 44.

41. Willams, GR. (1990) The processing of
gum arabic to give improved functiona
properties. In: Gums and Stabilisers for
the Food Industry 5, G.O. Phillips, D.J.
Wedlock and PA. Williams, eds, IRL
Press at the Oxford University Press,
Oxford, pp. 37 40.

42. Williams, P.A., Phillips, GO. and
Randall, R.C. (1990) Structure-function
rdationships of gum arabic. In: Gums
and Stabilisers for the Food Industry 5,
G.O. Phillips, DJ. Wediock and PA.
Williams, eds, IRL Press at the Oxford
University Press, Oxford, pp. 25 36.

43. Wdff, MM. and Manhke, C. (1982)
Confiserie la gomme arabique. Rev.
Fabr. AB(D, 57(6), 23 27.

< . Thickening and Gedling Agents for
Food, 2nd ed., 1997, Edited by Alan Imeson,
Blackie Academic and Professional>

for  flavor  encapsulation. In:  Flavor
Encapsulation, Ch. 5, SJ. Risch and GA.



