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Introduction
	 Marine biomass represents a vast amount of structurally diverse 
natural resources, of which, seaweeds are commercially important va-
rieties of renewable resources that are widely used as raw materials 
for the extraction of bioactive materials for applications in pharma-
ceuticals, nutraceuticals, functional foods, biomedical materials, cos-
metics, fertilizers and many other industries [1-4]. Among the many 
bioactive substances existing in seaweeds, alginate is a polysaccharide 
extracted from brown seaweeds, where it exists as a cell wall compo-
nent with structural functions similar to carrageenan and agar [5,6]. 
As a polymeric acid, alginate is composed of 1, 4-linked α-L-guluronic 
acid (G) and β-D-mannuronic acid (M) residues. As can be seen in 
Figure 1, these two acid residues are stereochemically very different 
as a result of their difference at C-5. Alginate extracted from different 
species of seaweeds differ in G and M contents, which are present in 
the polymer chain as GG, MM and MG/GM blocks of various pro-
portions, resulting in the differences in the physical properties of the 
respective alginate products.

	 As shown in Figure 2, alginate can be extracted from seaweeds 
through a series of steps involving dissolution of the alginic acid in 
seaweed biomass with an alkali solution, precipitation of sodium algi-
nate with calcium chloride and the subsequent filtration, purification 
and drying operations. Since it was discovered by Stanford in 1881, al-
ginate has been used in a wide range of industries, such as food ingre-
dients, textile printing paste, paper coating, pharmaceuticals, wound 
dressings and many other novel end uses. The applications of alginate 
are based on three main properties. The first is its ability to thicken the 
resulting solution when dissolved in aqueous solutions, i.e., its ability 
to increase the viscosity of aqueous solutions. The second is its ability 
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Abstract
Alginate is an established food ingredient widely used in the pro-

duction of functional food products. As a food ingredient, the applica-
tions of alginate are based on three main properties, i.e., thickening, 
gelling and film forming. This paper summarizes the main properties 
of alginate and its applications in a myriad of newer functional food 
products, from edible food jelly, restructured meat, coating for pre-
packed, cut or prepared fruits and vegetables, etc. In addition, new 
applications are also emerging following the chemical, physical and 
biological modifications of alginate to yield derivatives with special-
ized functional properties. In this respect, the paper also summa-
rized the application of alginate oligomer and propylene glycol algi-
nate in the production of meat products, pasta products, drinks and 
many other forms of food products.

Keywords: Alginate; Biopolymer; Dietary fiber; Food ingredient; 
Functional food to gel when a calcium salt is added to a solution of sodium alginate 

in water, with no heat required to form the heat stable gel, which is 
different to carrageenan and agar gels where the water must be heated 
to about 60°C and 80°C respectively for dissolution to take place, with 
detrimental effect on the bioactive components involved. The third 
property of alginate is the ability to form films of sodium or calcium 
alginate and fibers of calcium alginates.

Figure 1: The chemical structure of GG/MM and GM/MG blocks of of alginic acid.

	 Because of the thickening, gelling and film forming properties, al-
ginate is widely used in the food and drink industries, functioning as 
one of the most important food ingredient. However, in this highly 
competitive market, alginate must compete with other similarly im-
portant food hydrocolloids, including plant gums such as guar and 
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	 The thickening properties are commonly exploited in jams, mar-
malades and fruit sauces, as alginate–pectin interactions are heat-re-
versible and give a higher viscosity than does either individual compo-
nent. Alginates are also used to thicken desserts and savoury sauces, 
including mayonnaise. Use of alginate on its own or in conjunction 
with other thickening agents has been shown to improve the accept-
ability of a number of low-fat processed foods. The hydrophilic nature 
of alginate aids retention of moisture and improves food texture, re-
sulting in an improvement to the organoleptic qualities of the food 
products, thus improving consumer acceptance [10].

	 As a gelling agent, alginate forms stable gels at high and low tem-
peratures and at low pH, which can be used for a number of stability 
applications in food processing. Routine use of alginates in bakery 
creams endows the cream with freeze/thaw stability and reduces sep-
aration of the solid and liquid components (syneresis). In ice cream 
products, alginate is often used in combination with other hydrocol-
loids for thickening and stabilizing functions, allowing control of the 
product’s viscosity, increasing heat-shock resistance, reducing shrink-
age and ice crystal formation, and endowing the ice cream with the 
desired melting characteristics.

Alginate as a gelling agent

	 As shown in Figure 4, when sodium alginate solution is in con-
tact with divalent metal ions such as calcium ions, a gelled structure 
forms with the subsequent trapping of a large amount of water inside 
the polymeric network. Commercially, alginate is available at a wide 
range of viscosities, and therefore it has a wide range of uses as gell-
ing agents. The gelling rates and gel strength can be controlled by the 
concentration of Ca2+ or H+ in solution, in addition to the proportion 
of G blocks within the polymeric chain. As alginate forms gels at low 
temperatures, it is particularly useful in the restructuring of foodstuffs 
that may become damaged or oxidized under high temperatures, e.g. 
meat products, fruits and vegetables [11,12].

Figure 4: An illustration of the formation of cross-linked structure through the inter-
action of calcium ions with carboxylic acid groups.

Figure 2: Process flow chart for the extraction of alginate from brown seaweeds.

Applications of Alginate in the Food in Dustry
	 Alginate has unique thickening, gelling, stabilizing and film form-
ing properties that are highly valuable in the food industry. In addi-
tion, its unique structure is also related to some biological functions 
that are highly beneficial to human health [7,8].

Functional properties of alginate

Alginate as a thickening and stabilizing agent

	 As a natural water soluble polymer, alginate forms viscous solution 
when dissolved in water. Figure 3 shows the effect of concentration on 
sodium alginate solution viscosity. It is clear that the viscosities of so-
dium alginate solutions are higher than those made from other thick-
ening agents, whilst at the same time, they also display a remarkable 
shear thinning effect, which is important in that, the shearing applied 
during processing can lower the viscosity of the food mixture to assist 
smoother flow [9]. 

locust bean, cellulose derivatives such as carboxymethyl cellulose 
(CMC) and methyl cellulose, and marine hydrocolloids such as car-
rageenan and agar. While each of these functional food ingredients 
have their own unique properties, the novel structural characteristics 
and the related functional performances make alginate and its many 
derivatives as a group of technically versatile, functionally diversified 
and commercially important functional food ingredients.

Figure 3: Effect of concentration on sodium alginate solution viscosity.

	 The ability of alginate to form heat stable gel can be used to make 
restructured foods which produce functional foods from less aesthet-
ically appealing produce such as cuts of meat with high fat or connec-
tive tissue content,  misshapen or missized fruits, etc. By increasing 
the aesthetic quality of foods, restructured forms can often offer novel 
products that help meet customer demand. Restructured foods can be 
produced in any shape or size, which allows production of foodstuffs 
that are of a more uniform or attractive aesthetic nature. At the same 
time, the texture and structural properties of the foods can be con-
trolled to produce more desirable products.
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Alginate as encapsulation and immobilization agents

	 In the food industry, delayed release, stability, thermal protection, 
and suitable sensorial profile are important characteristics, which 
would be difficult to achieve without microencapsulation and immo-
bilization techniques. Utilizing its gel forming capabilities, alginate 
based capsules can be made by spray drying, spray cooling, spray 
freezing, microfluidization, and other novel encapsulation technol-
ogies. These microencapsulation products have a number of appli-
cations in the food industry, including encapsulation of reactive or 
volatile molecules, such as acidulants, fats and flavors. Outside the 
food industry, these technologies have been utilized in a wide range of 
drug delivery applications. For example, microencapsulation of insu-
lin-producing cells for injection into type I diabetics has been shown 
to be an effective treatment [13,14].

	 Within the food industry, alginate encapsulation and immobiliza-
tion technologies are used for a variety of purposes, including food 
processing, food functionality and product acceptability. These immo-
bilization technologies can enhance productivity as a result of contin-
uous operation and reuse of the entrapped cells or enzymes. Immobi-
lization or encapsulation technology is used to produce a wide range 
of bacterial metabolites, including enzymes, amino acids, organic ac-
ids (e.g. acetic acid) and alcohols.

Alginate for food coating

	 As a linear polymer, alginate forms clear transparent film upon 
dissolution in water and drying. Alginate films have excellent tensile 
strength and flexibility, in addition to being resistant to tearing and 
impermeable to oils. Once an aqueous solution is cast on the surface 
of foods, alginate transforms into an edible coatings, offering protec-
tive functions to the foodstuff. Owing to the current call for reduction 
or replacement of non-biodegradable or non-recyclable food pack-
aging, the film forming ability of alginate has a high potential in the 
functional food industry. Alginate based food coatings are safe to use, 
easy to process and possess excellent product stability and shelf life. 
However, the porous nature of alginate gels makes them permeable to 
oxygen and water [15,16].

Absorption of heavy metal ions

	 As a polymeric acid, alginate has strong binding to heavy metal 
ions [17,18]. In a study on the binding abilities of alginate for divalent 
metal ions during gel formation of sodium alginate solution, Haug & 
Smidsrod [19] noted that the ability for alginate to bind divalent metal 
ions is related to the ion exchange coefficient between the divalent 
metal ion and the sodium ion:

K=[Metal ion concentration in the gel][Sodium ion concentration in 
the solution]2 /[Sodium ion concentration in the gel]2[Metal ion con-
centration in solution]

	 After studying various metal ions, Haug & Smidsrod found that 
the binding abilities for alginate are in the order of:

Pb2+>Cu2+>Cd2+>Ba2+>Sr2+>Ca2+>Co2+=Ni2+=Zn2+>Mn2+

	 The strong binding for lead ions has been successfully utilized to 
develop formulations for children with high levels of lead in blood.

Applications of alginate in functional food products

	 As a natural plant extract, alginate has excellent biocompatibility 

and safety. It was granted the GRAS (Generally regarded as safe) status 
by the FDA in the 1970s and was included in the US Pharmacopeia as 
early as 1938. In 1994, the joint expert committee of WHO and FAO 
agreed that there is no specific requirement on the acceptable daily in-
take (ADI) of alginate. In 1997, the Chinese Ministry of Health grant-
ed alginate as possessing the ability to remove lead and can be used in 
health foods. Because of its safety and excellent functional properties, 
alginate has found widespread applications in functional food prod-
ucts.

Applications of alginate in edible food jelly

	 Edible food jelly is popular in many parts of the world. Tradition-
ally, these gelled foods are made from starch of many origins, such as 
peas, maize, mung beans, rice, wheat, etc. There are also jelly products 
made from red seaweeds such as Gelidium amansii and gelatin from 
animal sources, using hot water to dissolve the ingredients and set the 
gels upon cooling. Alginate based gels are unique in that because the 
gels are formed through ionic cross-linking by divalent metal ions, 
they are heat stable and thermally irreversible, while holding a large 
amount of water through the hydrophilic groups in alginate. This nov-
el property gives alginate based food gel the following properties:

1.	 A crispy taste with a low calory

2.	 The ability to lower blood pressure and cholesterol, promote gas-
trointestinal peristalsis and remove heavy metal ions

3.	 Good thermal stability, allowing it to be used in hot-pot, hot soup, 
stir fried dish and many other types of food

	 Figure 5 shows some examples of alginate based food gels. Because 
of their heat stability, these products can be served in a number of 
ways such as deserts, soaps, hot pots, etc. They can also be stir fried 
with other food ingredients.

Figure 5: Examples of alginate based food gels.

Applications of alginate in analog foods

	 Analog foods are also known as manmade foods, which are made 
to resemble the physical appearances and mouth tastes of foods of nat-
ural origin, especially those of rare natural sources. They are made by 
assembling the nutritional components found in the natural food by 
using chemical and physical means. Analog foods are commercially 
important in that common food ingredients can be made into high 
valued products and consumers can have the opportunity to eat spe-
ciality foods that are otherwide not available to them.

	 The gelling properties of alginate, in particular its thermal stable 
nature, make it ideal as a restructuring agent. It has been widely used 
to make artificial shark fin and artificial jellyfish skin. In addition, it 
has also been used for the production of artificial lean beef jerky and 
other bionic meat, artificial rice, artificial apple, artificial coffee, artifi-
cial pineapple, etc. These products are made to resemble their natural 
equivalents in physical appearances, mouth feel and biological func-
tions. 
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	 A typical example is analog caviar which is commonly made by 
combining alginate gel with fruit-vegetable powder. Table 1 shows a 
recipe for the production of analog caviar and Figure 6 shows an illus-
tration of this product [20].

improve the anti-freezing and anti-aging properties, as well as create a 
smooth texture and reduce the rate of breakage for noodles. Figure 9 
shows some examples of alginate based pasta products.

Table 1: Recipe for the production of analog caviar.

Ingredients Concentration (%)

Analog caviar preparation

Sodium alginate 1.2-1.5

Fruit-vegetable powder 3-8

Acidulant 0.1

Sweetener 0.1

Water 90-95

Coagulation solution
Calcium gluconate 5-10

Water 90-95

Applications of alginate in meat products

	 The film forming properties of alginate can be used as sausage cas-
ing and for coating meat products. The transparent alginate film is 
easily formed by coating the meat products first with aqueous sodium 
alginate solution and then placing it in contact with aqueous calcium 
chloride solution. The resultant film helps prevent or reduce the loss of 
water and oily components. Figure 7 shows some examples of alginate 
coated meat products. 

Figure 6: An illustration of analog caviar.

Figure 7: Examples of alginate coated meat products.

	 Using its ability to form thermally stable gel, alginate can be used to 
make fat replacers whereby animal fat or plant oil can be dispersed in 
an alginate gel matrix to prepare fat like substances that can be used in 
salami and similar products to produce meat products with relatively 
low calory whilst maintaining the traditional texture and appearances. 
Figure 8 illustrates the application of alginate based fat replacer.

Applications of alginate in pasta products

	 Sodium alginate and calcium alginate can be added into flour mix-
ture in the production of pasta products. The addition of alginate can 

Figure 8: Applications of fat replacer in salami.

Figure 9: Examples of alginate based pasta products.

Applications of alginate in dairy products and drinks

	 In dairy products, alginate is used as thickening and emulsifyin 
agent where it can stabilize protein, emulsify fat, improve taste and 
protect aroma. In neutral drinks, alginate can increase product sta-
bility and prevent the separation of the various ingredients within the 
system. In ice cream, alginate can improve product stability against 
freezing and help yield delicate taste.

Alginate Derivatives
	 As a polymeric acid, alginate has an abundance of free hydroxyl 
and carboxyl groups distributed along the polymer chain backbone, 
which can be chemically modified to generate derivatives with new 
functional characteristics. The chemical reactions include oxidation, 
reductive-amination, sulfation, copolymerization, coupling of cyclo-
dextrin units and many others [21]. Through functionalizing available 
hydroxyl and carboxyl groups, the properties such as solubility, hy-
drophobicity and physicochemical and biological characteristics can 
be modified to broaden applications [22]. When used in the food pro-
duction process, these chemically modified alginate derivatives can 
generate new properties for the functional food products. Figure 10 
shows an illustration of the many derivaties of alginate.

	 Oxidized alginate is an important derivative of alginate where the 
oxidation reaction can generate more reactive groups and a faster deg-
radation rate [23,24]. Oxidation reaction is applied on the–OH groups 
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at C-2 and C-3 positions of the uronic units of sodium alginate with 
sodium periodate, resulting in the rupture of carbon–carbon bond 
and the formation of two aldehyde groups in each oxidized mono-
meric unit, and as a result, larger rotational freedom and new reactive 
groups along the backbone are obtained. The degree of oxidation can 
be controlled by varying the concentration of the oxidant [25]. Figure 
11 shows an illustration of the oxidation of sodium alginate by using 
sodium periodate.

Figure 10: An illustration of the derivaties of alginate.

Figure 11: The oxidation of sodium alginate by using sodium periodate.

Applications of Alginate Derivatives in Functional 
Food Products
Applications of alginate salts in functional food products

	 In addition to sodium and calcium alginate, other types of alginate 
salts can also be used as food ingredients. A typical example is zinc 
alginate which can be used to deliver zinc ions. Figure 12 shows the 
zinc ion concentration in the contacting solution when zinc alginate is 
placed in contact with aqueous solutions containing different amount 
of protein [26].

Figure 12: Zinc ion concentration in the contacting solution when zinc alginate is 
placed in contact with aqueous solutions containing different amount of protein.

Applications of alginate oligosaccharides in functional food 
products

	 Alginate oligosaccharides are prepared by the chemical, physical 
or enzymatic degradation of naturally occurring alginate with large 
degrees of polymerization (DP) [27]. Whilst alginates extracted from 
brown seaweeds usually have DPs more than 100, the DPs for oligo-
saccharides are normally 2-10, which offer them high solubility, good 
diffusion property and generally stronger bioactivities. Alginate oli-
gosaccharides are known to possess antitumor, antioxidant and im-
muoregulating properties that are highly useful in the production of 
functional foods, neutraceuticals, cosmetic products, biomedical ma-
terials, agricultural biostimulants, etc [28-31]. In particular, they can 
be added into food products and drinks to enhance functional health 
benefits.

Applications of propylene glycol alginate in the food and 
drink industry

	 Propylene Glycol Alginate (PGA) is an esterified derivative of al-
ginate that is widely used in the food and drink industry. PGA was 
developed by Kelco in 1949 [32,33]. The production process begins 
with the extraction of alginic acid from brown seaweeds by first re-
moving the impurities with dilute hydrochloric acid, followed by 
agitating and extracting with sodium hydroxide solution or sodium 
carbonate solution. After the sodium alginate is purified and filtered, it 
is transformed into alginic acid through acidifying and precipitation. 
The resultant alginic acid is then esterified with propylene oxide at 
70 oC under pressure with alkali as catalyst before the reaction mass 
is washed with methanol, squeezed, dried and crushed to yield PGA 
[34].

	 Figure 13 shows an illustration of the conversion of alginic acid 
into propylene glycol alginate. Because the carboxyl group of algin-
ic acid is replaced by propylene glycol ester, PGA is soluble in water 
while remaining stable in acidic environment upto pH3-4, where so-
dium alginate would precipitate out as alginic acid. This tolerance to 
acidic environment together with its strong salt resistance makes PGA 
highly valuable in foodstuff and beverages with strong acidity and 
high levels of metallic ion such as calcium, sodium, etc, where PGA is 
able to improve the stability of acid in foodstuff and also prevent the 
lay down created by calcium and other high valued metallic ions. In 
addition, PGA also has good lipophilicity and emulsion stability due 
to the propylene glycol group contained in its molecules. Because of 
these unique properties, PGA is particularly useful in low pH food-
stuff and beverages such as lactic acid beverages, fruit juice beverage, 
etc. Figure 14 shows the effect of pH on the viscosity of PGA solution.

Application of PGA in juices

	 For fruit juices, one of the common problems during storage is 
that the juice can be easily stratified with clear and transparent super 
stratum and the thick precipitated marrow as substratum. Hydrophil-
ic colloids are often used to improve this problem but if it markedly 
increases the viscosity of juice system at the same time, the mouth feel 
will also change. It has been found that PGA is ideally suited for the 
improvement of marrow stability without any side effect. The addition 
of 0.1% PGA can satisfy the requirement to make the juice remain sta-
ble without impairing the savor and composition of juice, while other 
hydrophilic colloids such as xanthan gum, carrageenan, etc, may has 
such adverse affects. Because of the ability of PGA to stabilize and 
hence increase the concentration of solids in the juice, consumers 
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can also expect a better mouth feel. It was also found that PGA has 
a stabilizing effect on the oil composition of juice, due to its excellent 
emulsifying property.

Figure 13: An illustration of the conversion of alginic acid into propylene glycol al-
ginate.

Figure 14: Effect of pH on the viscosity of PGA solution.

Application of PGA in beer

	 Because of the lipophilicity and hydrophilicity properties in the 
molecular structure, PGA has emulsifying, thickening, swelling, acid 
resistance and stabilizing properties, which are ideal characteristics for 
stabilizing agents in acid protein beverages. The beer foam stabilizer 
is a typical application for PGA with high esterification degree and its 
general dosage is 40-100mg/kg. PGA can unite with foam-producing 
natural protein and consolidate the wall, delay elimination of liquids 
from foam, and thus delay the duration of foam by 2-3 minutes and 
affect foam adherence to the wall. Furthermore, foam is pure white 
with lasting adherence to glass while the taste and storage period of 
beer do not change.

Application of PGA in blending type acidic milk beverage

	 Raw milk powder, soybean milk, lactic acid, citric acid, sugar or 

other sweetening agent, stabilizer, coloring agent, and other ingredi-
ents are mixed to make blending type acidic milk beverage, where the 
pH is adjusted to acetic isoelectric point of blow pH4.6 by lactic acid, 
citric acid or fruit juice, etc. While precipitation and stratification are 
the usual quality problems in the production and storage of acidic 
milk beverages, PGA has proved to be the most suitable stabilizer for 
this type of products, especially when it is used in combination with 
other acid resistant hydrocolloids such as acid-resistant CMC, xan-
than gum, pectin, etc. Their total concentration is usually below 0.5%, 
in which PGA accounts for about 60-70%. It was found that product 
with compound stabilizer with PGA as main component is excellent 
in both stability and mouth feel and completely satisfy the quality re-
quirement of the product of this category.
Application of PGA in yoghurt

Yoghurt is a popular milk product with a high nutritional value. It is 
divided into coagulation type and agitation type, with the coagula-
tion type yoghurt directly fermented in solid state which should be 
sold in cold storage after fermentation. The agitation type yoghurt is 
fermented in large fermentation tanks and then agitated and cooled 
down. When juice is added, it often settles on the bottom of the coag-
ulation type yoghurt with other fermenting stuff on the top. For both 
the coagulation type and agitation type yoghurts, the texture may not 
be dense, while the dewatering and shrink of whey make them less 
tasteful. Among the many stabilizing agents for yoghurt, gelatin is 
banned by vegetarian and the doctrine of Judaism, karaya gum is not 
very stable in low pH acidic milk products, while pectin hardens the 
product during storage. PGA has been found a more effective stabiliz-
ing agent for yoghurt, with the following advantages:

•	 PGA can endow yoghurt products with natural texture and mouth 
feel, which can be well shown even if the addition of milk is low-
ered;

•	 PGA can efficiently prevent the formation of coarse surface and 
make the product appeae smooth and glossy

•	 PGA is able to completely mix with other feedstock and can be 
used in any pH range, evenly dispersed into yoghurt under mild 
agitation

•	 PGA not only functions as stabilizing agent but also gives emulsi-
fying effect to yoghurt

Application of PGA in ice cream

	 PGA was used as a stabilizer in ice cream as early as 1934. During 
the manufacturing process, it improves the dispersion of grease and 
fat-containing solid particles, improves the internal structure and ap-
pearance, and gives the product better mouth feel. In addition, it can 
also increase the dispersion stability and non-deliquescence, and pre-
vent the creation of ice crystal of lactose in the ice cream. In practice, 
PGA is often used in combination with other hydrocolloids such as 
xanthan gum, gum cyanosis, locust bean gum, CMC, etc, to give bet-
ter effects and performance-price-ratios.

Application of PGA in salad dressing

	 PGA is used as stabilizer and emulsifying agent in salad dressings, 
where it not only provides gratifying texture but also supplies emul-
sion stability and stable suspension of solid particles, in addition to 
certain thickening function. PGA is very stable at low pH and is resis-
tant to salt. As an important ingredient of high-grade salad dressing or 
salad flavoring, PGA has the following advantages:
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•	 PGA can provide salad dressing with rich and soft texture, giving 
emulsification effect to oil and water mixture and making salad 
dressing system uniform and stable;

•	 PGA can provide salad dressing with features similar to grease. The 
main reason resides in its hydrophilic and hydrophobic groups in 
the structure, which make it possess features similar to natural fat. 
PGA is the only water-soluble colloid with hydrophobic groups, 
making it an excellent emulsifying agent in salad dressing;

•	 PGA can increase the viscosity of finished goods. It can make up 
for the loss of viscosity due to the reduction of fat content in low 
fat salad dressing;

Applications of PGA in bakery products

	 In a recent development, Liu et al [35] added PGA into dough 
and studied the effect of PGA on the rheology of the dough and the 
characteristics of the resultant bread. It was found that the addition 
of PGA can considerably improve the farinose quality and elasticity, 
and enhance the dough stability and extensibility. After analyzing the 
quality of the bread, it was further found that the addition of PGA can 
increase the specific volume of bread and significantly improve the 
elasticity, reduce the hardness, improve the taste and sensory score 
of the bread. The optimum addition was found to be 0.2%-0.3%. In 
another study, it was found that the best performance was achieved 
when the viscosity of PGA is within 300-400mPa·S for a 1% aqueous 
solution [36]. Figure 15 shows a comparison of breads made with and 
without PGA.

Figure 15: A comparison of breads made with and without PGA. Left: without PGA; 
Right: with 0.2% PGA.

	 PGA can also be added into cake to improve its texture and extend 
shelf life. Table 2 shows a recipe for a cake containing PGA. Once the 
mixture is prepared and added into the mould, the oven temperature 
is raised to 180oC for 10 min before rising to 200oC for another 10 
min [20]. As shown in Figure 16, the PGA containing cake offers a 
better bulky texture than the control sample. It has been shown that 
the addition of 0.1%-0.3% PGA can help emulsify the egg mixture and 
stabilize the batter. In addition, PGA can increase the cake volume 
to make the cake puffy and elastic. The internal texture is also much 
more even and fine.

Applications of PGA in pasta products

	 The common problems with pasta products are poor chewiness, 
high broken rate, muddy soup, etc. It has been found that the addition 
of PGA can reduce the loss of dry matter during cooking and increase 
hardness, chewiness, spingness and gumminess. The excellent emulsi-
fying properties of PGA can promote the formation of stable structure 
for the starch and mitigate its deterioration. In addition, through its 
interaction with the protein molecules in the flour, a stable network 

structure is formed within the pasta product, resulting in improved 
texture. Table 3 shows the effect of PGA concentration on noodle 
quality [37].

Table 2: Recipe of a cake containing PGA.

Step Procedure Ingredient Proportion relative to flour

1 Egg mixture

Egg 175-200%

Sugar 80-100%

PGA 0.1-0.3%

Salt 1-1.5%

2 Flour mixture
Flour 100%

Baking powder 0.5-1%

3 Addition of water and oil
Water 35-45%

Vegetable oil 35-45%

4 Baking

Figure 16: A comparison of cakes with and without PGA. Left: without PGA; Right: 
with PGA.

Summary
	 Alginate has been used as a functional food ingredient for a long 
time and the many functional benefits have been confirmed in its di-
versified applications where the thickening, gelling and film forming 
properties are highly useful. In recent years, many new functional food 
products are emerging partly in respone to the health problems facing 
consumers in the modern time. In this respect, edible gels based on 
alginate have emerged as a food product with anti-obesity properties, 
among other benefits such as de-toxicating heavy metal ions and im-
proving disgestive systems. The many derivatives of alginate, in par-
ticular propylene glycol alginate and alginate oligosaccharides are also 
increasingly used in food and drink product ranging from traditional 
meat and pasta products, to health promoting products such as neu-
traceuticals.
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