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ABSTRACT

In recent years, there has been increasing interest for the use of
hydraocolloids, particularly for the gums, thesefact dueto need to incorporate
new natural sources from plants that for their physical, chemica and
biological properties are excellent component to development of better
drugsand food. Karayagum isthe most important hydrocolloid fromIndia,
this gum is an exudates from Sterculia urens tree, in despite of actually
there are reportsabout their applications, structure and physical properties,
theseinformationisdisperse. The main of this paper isprovide an overview
about the origin, the mechanic and rheological properties, chemical and
structure and the several uses in food and pharmaceutical industries as
drug delivery system and thickener, gelling, emulsifier, stabilizer and
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encapsulating agents.

INTRODUCTION

Gumsareone of the cheapest and more abundant
raw materials, commonly produced of superior plants
as a result of their protection mechanisms after a
wound2,

Gums are polysaccharides built from multiple
simple-sugars unitsnamed monosaccharides, thisare
linked by intermol ecular glycosidic boundsto produce
big molecules. These polymerscan form complexeswith
different metal sto form saltswith calcium, potassium,
magnesium and more complex substances known as
polyuronides. Gumsarehighly water-soluble; thisprop-
erty givesthem thenameof “hydrocolloids”. Most of
theseformstridimensiona structureslinked asmolecu-
lar netsnamed gel §2.
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Gumsareused astexturemodifiers, dieteticfiber,
gelling agents, emulsifiers, stabilizers, thickeners, cap-
sule-form agentsand drug delivery process**l. Inthe
last yearsitsutility hasrai sed considerably infood in-
dustry and in drug-delivery systems; actually arethe
principal componentsin liquid and semi-solid food®.

Gumsareclassified according toitssource. Like
shownin TABLE 1, there arethree main groups: natu-
ral, semi-synthetic and synthetic gumg273.

For gum sdlection process, know itschemical com-
positionisessentia because obtaining source, extrac-
tion method and additional processdependsonit. These
aredecisivefactor to understand physical properties
rheol ogicand gdlling behavior, attributesthat areof greet
importance to define the uses for the gumi*”28, Re-
searchers have been working with gums becausethey
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are bio-safe and bio-degradable, on other hand they
can beused to daborate drug-ddlivering matrix by their

high water-produced swelling, availability, thickening
propertiesin oral-administrated liquids, dispersiblein
tabletsand low cost!*22°2, |nthe group of naturd poly-

merswe can found thegum karaya.

KARAYA GUM

MMAIJ, 9(4) 2013

Thekarayagum, also known assterculia, kadaya,
katilo, kullo and kuterra, isnativefrom Indiathat isthe
main producer and exportert?Y,

Since 1911, the Food and Agriculture Organi za-

TABLE 1: Gumsclassification

Source Common Name Functions Reference
. . Texture modifier gelling agent 8
Acacia Senegal  Gum arabig stabilizer emulsifier
6
Astragalus Bifunctiona emulsifier 8
) Gum tragacanth :
Naturals  Plant Exude Gummifer Thickener 9
Serculia urens Gum karaya Emulsifier Thickener :
&y Dental adhesive 10
H 11
Anogeissus Gum Ghatti Emulsifier Die fixer 2
latifolia
Thickener Gelling agent Stablilizer
Ceratonia siliquia Carob Suspension Agent 8
Water linker
Cyamopsis Thickener Gelling agent Stablilizer !
b Gum Guar Emulsifier Adhesive Water linker 8
Seed tetragonolobus . . 13
Cristallyze prevention
Flocculant
ProsoDis Mesauite qum Stablilizer Emulsifier Surface 6
P esquiteg tension reducer
C?ﬁza£| nia Gum Tara Stablilizer Thickener 14
Naturals $
Gelidium Adar Texture modifier Thickener Gellifier 8
cartilagineum 9 Stablilizer Turbidity modifier
Seaweed Suspension agent
extracts Macrocystis . . Mucoadhesive microespheres 14
oyrifera Sodium alginate Gellifier Emulsion stabilizer 7
H 8
Chondrus crispus  Carrageenan Thickener Stablilizer
Citrus aurantium . Pectin Thickener Texture modifier
Others
8
Starch Gelatinization
Sem-  Celluose  Chemical Carboxymethyl calulose .y,  ener Gallifier Stablilizer )
sinthetics derivatives  modifications Methvl celulosa
Y Heat gellifier
Hydroxypropylmetthyl
Cellulose Heat gellifier
Xanthomonas Colloidal suspension stabilizer 1
. Gum xantana Enzymatic-degradation resistant 16
. _ campestris adhesive 6
Microbian Leuconostoc Blood plasma substitute 6
Gums . Dextran
mesenteroides
Pseudomonas 14 Gellifier
elodea
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tion (FAO) has recognized to karayagum as afood
additivewith the number E-41622,

According to standard CODEX STAND 192-
1995, food additive means any substancenot normaly
consumed asafood by itself and not normally used as
atypical ingredient of thefood, whether or not it has
nutritiveva ue, theintentiona addition of whichtofood
for atechnological (including organoleptic) purposein
the manufacture, processing, preparation, treatment,
packing, packaging, transport or holding of suchfood
results, or may be reasonably expected to result (di-
rectly or indirectly), init or itsbyproductsbecoming a
component of or otherwise affecting the characteristics
of suchfoods. Theterm doesnot include contaminants
or substancesadded to food for maintaining or improv-
ing nutritiond quaities®.

Originand production

Thekarayagum isobtained asthe exudatesfrom
Serculiaurens, alarge and bushy treethat belongsto
thefamily Sterculiaceae, that usudly growsindry and
rocky forest regionsin central and northern of India,
morethan fifty percent of thegum isproducedinthe
state of AndhraPradesh, however otherssourcesare
from S setigerain Senega and Mali, and minor sup-
pliesform S villosain Sudan, Indiaand Pakistan. Ser-
culiatrees can grow up to 10 meter tall depending on
the speciesand it can be used near of fivetimesduring
itslifetime, with atota yie dsbetween 1-5 Kg by sea
son. A very important fact isthat thegum productionis
handcraft process. Loca population obtained thegum
by incisionsor tapping of thetrunksand the exudation
beginsimmediately and continuesfor several days, the
bulk exudesisdried in hot and dry climate, broken,
cleaned toremovebark and foreign matter and classi-
fied accordingto the quality and stored. The highest
qudity of raw gumiscollected during thehot months of
April, May and June. The gradesused ininternational
trade are superior (No.1, 2 and 3) and siftings. Supe-
rior No. 1 gum is used in food and pharmaceutical
preparations because have high viscosity, clear color,
good solubility and moistureretention. Thegumisof-
fered asgranulesor powder. World productionisaround
3000 tons by year, near of half comesfrom Indiaand
therest comesfrom North Africa. The mgor imported
countriesare USA, Franceen UK. Thepriceby tone
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isintherange 2250-6000 US dollar depending of the
qud ity{6,20,24,25] .

Physical properties

Karayagum has afine dust appearance, a pink-
grey color and slightly acetic flavor and smell; com-
bined with some compounds asglycols, hasthe capac-
ity toform soft filmswhenisplastified with those com-
pounds’®l,

A technique used to devel op pharmaceutica prod-
uctsisspray-drying. Iswell known that the materials
used inthismethod as abehavior amorphousor crys-
tallind?d. Thisbehavior isassociated to glasstempera:
turetransition and environmental conditiong?.

Glasstrangtiontemperatureisareevant factor be-
causeislinkedtoviscosity andthisoneisrelated tothe
product yield and storage. Iswell known that if anamor-
phous materid isheated at atemperature 20 °C higher
thanitsglasstrangtion temperature became potentidly
gummy and sticky!?. Differential Scanning Calorim-
etry (DSC) isan anaytical technique used to perform
compatibility studiesbeen thisthe preferred method to
pre-formulation of pharmaceutical products.

Rheological properties

Karayagumisthelesswater-solubleintegrant of
thegumsgroup and produce solutionsin very low con-
centration (<0.02% in cold water and 0.06% in hot
water), thisisduethe acetyl groupsin the structure of
thegum. Viscosity of karayagumin 0.5% dispersions
has avalue near the 120-400 centipoices(cPs) andin
3% dispersionisabout 10,000 cPS®. Thisfluidshasa
non-newtonian pseudopl atic-type behavior becauseits
viscosity isinversely proportiond to the shear rate®.
Inlow-concentration solutions, viscosty growslinearly
Inaconcentration-dependent fashion until reach 0.5%
of karayagum concentration. In powdered form, vis-
cosity decreaseswithincreasngage IMESON, 2011).

pH stability

pH has an important rolein karaya gum disper-
sonsgability. These preparationsarerdatively stables
at acid pH values; 1% dispersionisstableat pH range
of 4.5-4.7. Viscosity isdiminished when anacid or an
alkai isaddedtothedispersionand it can beraised if
gumistotally hydrated before make any pH adjust. At
pH vauesabove 8, karayagum can suffer irreversible
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conversions, disperson characteristicsare damaged be-
causethegum loseits acetyl groups®!. Dueitshigh
concentration of uronic acid, karayagumdispersonare
resstant to acidic conditionsand it canresist hydrolytic
activity of aconcentration of 10% of hydrochloricacid.

Heat stability

Digpersion of karayagum arethermol abils; during
hesting, polymer conformeation changes, resultinginan
increased solubility and apermanently decreased vis-
cosity. In cold water, dispersions can be as concen-
trated as 5% whilein hot water and low pressures con-
centrations about 18 and 20% can be reached®7,

Behavior in water

Karayagum hasastrong capacity to fix with water
molecules, gum particlesarenot fully solubilized, instead
it present aphenomenon called svellingthat consstinan
increment intotal volumewith reation to dry massthat
can beabout the 60 timesthe origina volume.

Chemical structureand composition

The gum karayahas aramnogal acturonane-type
partially-acetylated ramified structure and iscommer-
cialy obtained form of and/or magnesium salt. Hasa
molecular weight of 16X 10°kDaand iscomposed for
55-60% of neutra monosaccharideunits(gdactoseand
ramnose), 8% of acetyl groups and 37-40% of acid
residues (gdacturonicand glucuronicacids). Gummain
chainisformed by a-D-galacturonic acidand L-ramnose
units. Sdechainsarelinked to main chain by 1,2-p-D-
galactose bounds or 1,3-B-D-glucoronic bound for
galacturonic acid® (Figure 1).

B-D-Galp B-D-GlcpA p-D-Galp
1 1 1

/ | /

4 3 2
- 2) -q-L-Rhap-(1- 4)-o-D-GalpA-(1-> 2)-g-L-Rhap-(1- 4) - o - D - GalpA - (1>

Figurel: Chemical structureof karayagum.

Figure 2 showsthe Fourier Transformed InfraRed
(FTIR) spectrum of karayagum. Signalsin 1731 cm
and 1254 cmt indicates acetyl groups presencewhile
signalsat 1616 cm™*and 1423 cm* are due the car-
boxylation of uronic acid residues. Signa at 3426 cnt
indicates OH group presence®.

Applications
Thebiological activities of karayagum had been

previoudy evauated. The hypocholesterolemic prop-
erties were demonstrated by Behall, Lee, & Moser
(1984). Ontheother hand, Afrose, Hossain, Maki, &
Tsujii (2009), el aborated an comparative assay with
severd saponinsand shown that karayaroot saponins
had better effectsto reducethe blood and hepatic cho-
lesteral, blood low dengity liproteinand atherogenicin-
dex andtoincreasethe serum high-dengity lipoprotein
and the high density lipoprotein/ cholesterol in com-
parison with other saponins from tea, soy bean and
quillgainrasfeed with high-cholesterol diet.

Karaya Gum
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Figure2: FTIR spectrum of karaya gum

Karayagum can also act asadhesivewhenisat a
concentration between 20 and 50%, this permitsthat
gelsand pasts made with karayagum can resist water
losewhen arediluted®™!.

Karayagumsaswideagpplicationsinfood and phar-
maceutica industried®?3%37, Dueitscomplex and rami-
fied structure, itsexhibits propertiesasemul sifiers, cohe-
siveand adhesive, these propertiesarefundamentalsin
pharmaceuticd indudtries. Inthefollowingtable, someof
theactual usesof karayagum areshowed (TABLE 2).

TABLE 2: Applicationsof karayagum.

Aplication Reference

Food

Lactic products, dressing,

whipped cream and freezed dessert.
Poorly used in carnic industry.

M eringue manufacture.
Pharmaceutical

L axative elaboration

Dental adhesive,

Release matrix of diltiazem,
quetiapine fumarate, A ceclofenac, metformin
Delivery of essential oil in patches.

8,38,39

1,8,38

40,41
42,43
a4
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TOXICITY

Karaya gums are generally recognized as safe
(GRAYS); the FDA recognizesit as safe after thereal -
izetion of toxicologicd, teratogenic and mutagenic stud-
ieg*,

Dikshithetd. (1984) demonstrated that karayagum
haveno harmful significativeeffectsinvital organsor
biochemical dterationsin astudy performed on mae
andfemalerats.

FINAL COMMENTS

Studiesredlized to thisday have demonstrated that
karayagumisamultiple-applicationsfood additivethat
can beused asgtahilizer, emul sifiersand gelling agent.
It has agreat potency in pharmaceutical industry as
adhesive, suspension, emulsifier and tablet agent. Use
of gumsishighly attractive duethey are economic, eas-
ily availableand are capabl e of beenmodifiedto obtain
more accessible materials, presenting awide advan-
tage over synthetic materials.
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