Microencapsulated

Natural Food Colourants

In Malaysia

COMSUMERS have become increasingly aware of the
ingredients used in food products and thus, they always
look for natural foods as much as possible. Such consurmer
preference coupled with technological development have
gccelerated the usage of natural colourants instead of
synthetic ones. Matural colodrants are considered very
unstable and sensitive to pH, sunlight and heat. Amongst
the methods used to overcorne these drawbacks,
microencapsutation has been proven to be a potential
technique in terms of protection and stabilisation of natural
colourants. & short outline of plant-derived natural food
colourants, their potential sources in Malaysta, stabilisation
of the colourant By mictoencapsulation of betalains and
their phytochermical propetties are described in the review.

AN OVERVIEW OF FOOD COLOURANTS

In responsetothe current trend of avoiding foods containing
synthetic colourants, more manufacturers and retailers are
coming into the market with products containing natural
colourants, The use of synthetic azo-dyes for colouring is
gtill @ common practice. [t is considered low in cost and
high in stabilty. However, researches have revealed that
food coloured with synthetic dyes are associated with
nurmerous health-related impacts, especially hyperachivity
in children (McCann et 21, 2007). For this reason, the food
and pharmaceutical industries have paid more attention
to the use of natural pigments in food a5 colouring agents
instead of synthetic ones.

hMuch work have focused on the health benefts of
natural pigments, espectally those of anthocyanins and
carotenoids, which possess anti-oxidant properties that have
been extensively studied. The current market for all food
colourantsis estirated &t US $1billion, with natural pigments
representing for only one fourth of the total (Azeredo, 2009,
Fletcher (2006] reported that the market for synthetic
colourants would decline in favour of natural ones.

The fast growing economy of Malaysia has had a great
influence on consumers’ attifude towards heatthy foods.
FPeople have becorme increasingly aware of the ingredients
in their foods, Thus, they would prefer foods lRbelled as
‘natural’. This has contributed towards the increase of the
use of natural colourants in processed foods in Malaysia.

With regard to n=tural sources of the raw materials
for natural colourants, Malaysia is also at an advantage.
halaysia is & tropical country and is rich with coloured
plants, which are ayvailable year-round. Ina large plantation,
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coloured plants can also be cultivated as secondary crops
for use as raw materials for natural colourants.

FOOD COLOURANTS AND MARKET SHARE

Food colourants are the colourants that are used in food
preparation to replace colodr lost during processing, to
enhance colour that is already present, to minimise batch
to Batch wariation, or to 2dd colour to otherwise uncoloured
foods. They are classified based on two approaches:

»  Origin of colourant

+  Chemical structure.

Inrelation to arigin, food colourants could be natural, nature-
identical or synthetic (Delzell, 1997, Matural colourants are
defined as colourants which are synthesised, accurmulated
and excreted from living cells. Mature-identical colourants
are man-rmade ones but identical to the chernical structure of
colourants present in nature, whereas synthetic colourants
are also man-made butdo not occur in nature. In rekation to
the chemical structure, food colourants may Be isoprenaoid
derivatives, tetrapyrrole derivatives, benzopyranderisatives
orartefacts (Moss, 2002). Thereare no statistics on the size
of the colourant market of Malaysia. However, according
to Downhar and Colling (20007, the global market value
for food colours can amount to 3240 milion. In terms of
individual types, the breakdown is shown in Figure 1
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Figere 1 Femenizge w Fried ahare of food colowrs (Woss, 2002)

The current trend of advances in the food processing
industry has led to advances of the colour market. The
current improved technology and consumers attifude
hiave led to | significant growth in naturally detived colour.
The prediction of the future growth of the colour rmarket is
estimated to be at a rate of 3% to 10% for naturally-derived

Januany 2012 JURUTERA | 13



14

FEATURE

colours. Bynthetic colours are still forecasted to grow but at
a lower rate of between 3% and 5% (Mo=ss, 2002).

NATURAL COLOURANTS

Mature produces a variety of compounds adequate for food
colouring., such as water-soluble anthocyanins, batalains,
and carminic acid, as well as oil-soluble carotenoids and
chlorophylls. Mosthy they are found infruits, vegetables, roots
and seeds. Amongst them, water-soluble colourants are
preferred for their properties and are used in & wide variety
of products. Tetrapyrmols, tetraterpencoids and flavonaoids are
the three principal classes of natural food colours.

The chlorophylls are green. 2 major member of
tetrapyrrols, whereas carotenoids are the important member
oftetraterpencids and contribute shades of yellow, orange ar
red. The blue or red of anthocyanins and the red or yell ow of
betalains are in the group of flavonaids. The anthraquinones
is other important class of natural colourants and carmine,
lac, kermes and madder are the major members of this group.
Chlorophylls, caratenoids. anthocyaning and betalains are
the principal groups of pigments that are present in fruits
and wegetables. Carotenoids and anthocyanins are the
most widely studied natural pigments, while betalains has
also gained attention as & promising water-soluble natural
pigmert amongst food scientists. Betalains, comprising
water-soluble nitrogen containing pigrments, was previously
thought as nitrogenous anthocyanins as they contained
nitrogen in theirring structures and also contained glycoside
residues. The betalain group contains approimately 50
red pigments termed betacyanins and 20 yellow pigments
terms betaxanthins (Figure 2).
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Figure 27 General structure of (a) betalamic ackd
(B Betacyanins (¢) betaxanthins

Betalains are characteristic pigments in the plant
merbers of the Carophyllales. A few of the wital sources
of betalain hawve been shown in Figure 3. To date, despite
itz high nitrate level (Santamaria, 20068) and its earthy smell
caused by geosmin and pyragine derivatives [Acree et
al. 1876) the most common betalain source is red beet.
Literstures report few other potential sources of betacyanins
like cactus pear (Casteller etaf, 2006; Saenz et 2., 2009),
pitaya (Khandah et 2, 2009, Yusof et 2, 2011, Ng et af..
2012) and Armmaranth (Cai et &, 2005). Betacyanin content
of Amaranthus species, and edraction and production
of powder by spray drying were reported by Cai & Corke
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[2000) and Cai et &l in 2005, respectively.

Flyure 3: Potential beta ip source I Makay sia

Stability. price and yield are the major factors that
affect the marketing potential of colourants in the food
industry. Natural colourants are considered wery unstable
and sensitive to pH, sunlight and heat (Hallagen et a1,
1995]. Due to its gaining of relative importance of natural
colourants to 2 wider range of consumers because of health
and hygiene, nutrition, pharmaceutical activities, fashion
and enwvironmental consciousness, efforts to improve the
technological processes to minimise their disadvantages
are ongoing.

Suppliers have mainly focused on the developrnent of
currently permitted pigments in three main areas, namely
the formulation technology., processing technology, and
alternative sources of pigments (Downham & Collins,
2000) These approaches hawve prowved very successful
since finding of & new pigment source requires lengthy and
costly safety assessment. The formulation has mainly been
focused on increasing the stability of natural or nature-
identical colour; for instance, by using various emulsifying

techrigues.
Process technology rrainly focuses on
microencapsulation of milled pigments into  insoluble

carfers, such as microencapsulation by spray drying. The
use of untapped raw matenals instead of extracting pure
colour compounds also provides an altemative source of
pigments, as the use of coloured raw materials as food
colourants requires no lengthy and costly safety testing and
regulatory approval.

Microencapsulation  of  pigments  encompasses
both formulation and process technology, Complete
ricroencapsulation  stabilises the pigment from  the
commaon factors that cause loss of colour, such as heat,
sunlight and pH. The microencapsulation process can be
simply explained as a solid matrix (such as maltodexdtrin or
acacia gum) dissolved inwater and the core materials (food
ingredients] are dispersed into it. The encapsulation of food
ingredients is achieved by rapid solidification caused by
water evaporation during spray drying [(Desa and Park,
2005) 8pray drying, spray coating and spinning disc
technology are the common encapsulating methods. The
procedure of microencapsulation by spray drying is shown
in Figure 4.

(Continged an page 18)
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Feed Flow Mazzle Gas Flow PHYTOCHEMICAL PROPERTIES OF NATURAL
COLOURANT
le— _ The major advantage aof using netural colourants is the
-_Two Fluid Nozzle SR functionality. besides their colouring potertial. Functionally,
- they improve the nutritional quality due to their potertial role
.. Edigust e in human health as an anti-oxidart. Many natural colourants
e CDh;ynTtE-Ier Cyelone used for food colouring are exhibited as phytochermicals.
The urtapped pitaya fruit pulp spray dried to powder, used
as a natural colourant, is found to be nutntionally rich as
—=|Fead Collection Vessel shown in Table 1.
Figawre 4: Schemaic diggram of spray daring (Patel et gl 2009) il Nutﬁ:;j;ﬁ;:t;ﬁ;t:ﬁ .;f?ﬁ;l':f;ig; ;fgc iR
Microencapsulation is an area of great potertial in the Nutrition contents Pitaya fruit powder at
protection of matural colourants. The main challenge of 153°C, 20% Maltodextrin
this method is the encapsulation efficiency. which varies Maisture (%] 4074013
depending on purity of pigments and pigment source Water activity (%) 0.3440.006
[Ea'enz e af. 2009) The highest microencapsulation Protein (%) 01524002
efficiency of amararth betacyanins was found to be 82% Fat [%) 1.203+0.09
;nd the change of betan:g_.'anln retertion as |n.flue_r|c:e-::1 by Crude fiber (%) 3805147 53
inlet temperature and coating agent concerntration is shown
: : : : : A5k [Ya) 0.79440 75
in Figure 5. Before calculation of microencapsulation
efficiency, proper sample preparation is very impaortant for HeR A GaliI
the determination of colour compound. Figure 6 shows the Ime/100 0 o1 povicler]
sample preparation for betacyanin determination of pitaya Antioxidant, DPPH (1G,fmgiL ) 2252009

fruit by using a spectrophotometer method.

Functional properties of anthocyanin as an  anti-
oxidant present in red wine have been extensively studied.
- Carctenoid shows anti-oxidart properties as well as being
! a provitamin. Chlorophyll has been shown to have wound
|

s . healing., anti-ogenotoxic and anti-mutagenic properties.
= = _ : Lycopene helps in reducing the risk of several cancers such
B o } - ——— as prostate and cervical cancer. Lutein and betacyanin
E; "l 7 = _' hawve been recognised as anti-oxidants.
= COMNCLUSION

o P wm Duetothe negative publicity of synthetic colours, the market

fornatural colours is growing at 2 fasterrate and it has been
forecasted that this will continue owing to the consumer
pressure and attitude towards natural food., Significant
dewveloprnent of natural colours has occurred ower the last

w0
B Makodextrin concsntration

Figure 5° Response siiace plot showing the relation between
betacyanin retention as affected By et temperatiuve and
matodextrin concentration of red amaranth

10 years. However, there is still room for future research,
particularly in the area of stabilising the current permitted
pigments through further developrment of the formnulation
and process technology, as well as continued searches for
'untapped’ sources of permitted pigments. W
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