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Highlights

® A functional yoghurt was developed by incorporating probiotics with Spirulina
platensis to enhance nutritional and health-promoting properties.

® The incorporation of Spirulina enhances probiotic viability and supplies bioactive
compounds with antioxidant and immune-supportive properties.

® The formulated product responds to the rising demand for functional dairy foods
that align with health and wellness trends.

® Promotes the sustainable utilization of natural bioresources in the advancement

of functional food innovation.

Abstract
Yogurt is a widely consumed dairy product globally, distinguished by its substantial

nutritional profile, notably in proteins, calcium, and probiotics that facilitate gastrointestinal
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health. The fermentation process, mediated by lactic acid bacteria (LAB), not only enhances
the organoleptic qualities and nutritional content but also improves sensory attributes and
prolongs shelf life. Moreover, the inclusion of Spirulina, a nutrient-rich alga boasting 60— 70%
protein on a dry- weight basis, further contributes bioactive compounds known for their
antioxidant, anti-inflammatory, and immunomodulatory effects. Current research indicates
that spirulina-enriched yogurt not only augments nutritional value but also fosters digestive
health and may contribute to the prevention of chronic non-communicable diseases.
Consequently, integrating Spirulina with probiotics in yogurt embodies a strategic approach for
advancing health-oriented food products, offering both nutritional and economic benefits. This
combination can be utilized in the development of prototype foods with specific functional

properties to address the increasing consumer demand for health-promoting foods.

Keywords: Probiotic yoghurt, Spirulina, Functional foods, Fermentation, Bioactive compounds
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Table 1 Exploring the role of probiotics and lactic acid bacteria in functional fermented

products

Microorganism

Function

Types of products

- Lactobacillus bulgaricus(lé)

- Lactic acid production

- Flavor development

- Yogurt

- Lactobacillus helveticus

- Streptococcus lactis™”

- Proteolysis
- Bioactive peptide production
- Milk acidification

- Fermentation starter

- Swiss cheese
- Yogurt
- Cheese

- Cultured dairy

- Lactobacillus acidophilus

- Bifidobacterium infantis

. .. . (18
- Pediococcus acidilactici™®

- Probiotic
- Improves gut health
- Maintains gut health in infants

- Bacteriocin

- Yogurt
- Probiotic drinks
- Infant formula

- Fermented milk

-
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Microorganism

Function

Types of products

- Lactiplantibacillus plam‘arum“g)

- Produces antimicrobial
substances

- Improves nutritional value

- Yogurt

- Fermented milk

- Lactobacillus casel*” - Probiotic - Yogurt
- Enhances digestion - Cheese

- Leuconostoc mesenteroides®” - Produces sour flavor and aroma | - Sour cream
- Organic acids - Butter

- Carbon dioxide (CO,)

- Certain types of cheese

- Bifidobacterium bg‘/'dum(ZZ)

- Probiotic

- Supports the immune system

- Kefir
- Yogurt

- Infant formula

- Bifidobacterium breve®

- Antimicrobial activity

- Modulates gut flora

- Dairy-based probiotic drinks

- Bifidobacterium longum®

- Digestion support reduces

inflammation

- Yogurt

- Functional foods

- Streptococcus thermophilus - Acid production - Yogurt
- Streptococcus cremoris®” - Texture improvement - Cheese
- Flavor and texture - Sour cream
enhancement - Butter milk
- Soft cheese
- Lactococcus lactis subsp. Lactis - Acid production - Cheese

- Casein coagulation

- Fermented milk

- Lactococcus lactis subsp. Cremoris

(26)

- Flavor development

- lactic acid production

- Cheese

- Sour cream

Y
- Enterococcus faecium®”

- Some strains are probiotic

- Dairy probiotics

- Cheese
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Table 2 Integration of probiotics and algal components in functional food products

Lactic acid Bacteria (LAB)

Algae

Food products

Functional properties

Lactobacillus rhamnosus LGG
Lactobacillus reuteri BioGaia
Bifidobacterium animalis
subsp. lactis BB-12

B. longum subsp. longum

BB536

Chondrus crispus
Himanthalia elongata
Laminaria ochroleuca
Palmaria palmata
Porphyra umbilicalis
Ulva lactuca (UL)

Undaria pinnatifida

Fermented milk

Increase the amount

of live probiotic

bacteria®

Lactobacillus brevis LOCK
0944

Chlorella vulgaris

Fermented

soybean drink

High in probiotics,
reduced D-lactic acid,

9
no lactose”

L. plantarum MMB-05
Lacticaseibacillus casei FJAT-

7928

Porphyra yezoensis

seaweed sauce

Incorporate lactic acid,
phenolic compounds,
and antioxidants to
enhance sensory
attributes such as taste
and aroma, while also
serving to inhibit

microbial growth™”

L. casei Lafti L-26 Arthrospira platensis Sourdough Contains antioxidants,
Lactobacillus farciminis Crostini easily digestible
Saccharomyces cerevisiae protein, and increases
nutrients'®”

Lacticaseibacillus rhamnosus | Dunaliella salina Dietary Promotes adhesion of
CCDM 146 supplement probiotics to the

L. rhamnosus, CCDM 466 containing intestinal wall,

Dunaliella

I
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Lactic acid Bacteria (LAB) Algae

Food products | Functional properties

Lactobacillus delbrueckii
subsp. bulgaricus CCDM 364
L. acidophilus CCDM 151

B. breve CCDM 562

B. longum subsp. infantis
CCDM 232

B. longum subsp. longum
CCDM

B. animalis subsp. (actis
CCDM 93

B. animalis, subsp. (actis BB-

12

salina and antioxidant

probiotics properties.mg)

L. plantarum Dad-13

Arthrospira platensis

Ready-to-drink Protein, dietary fiber,

cereal beverage | low fat, and soluble
with added source®
protein from

seaweed

L. acidophilus
Bifidobacterium spp.
Streptococcus thermophilus | (RB)

C-phycocyanin (C-PC) and

Spirulina residual biomass

Ice cream High in antioxidants

and organolepticmg)
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Table 3 Application of probiotic yogurt as a core ingredient in developing health and

functional food products

Lactic acid Bacteria (LAB)

Yogurt drying

Application

Functional properties

Lactobacillus

.. . 46
probiotic strains'®”

Probiotic yogurt

Low-fat Probiotic

Sauce

- Increases nutritional value
- reduces fat content in sauce

- promotes gut health

Lactic acid bacteria®”

Probiotic yogurt

Probiotic Fruit

- Enhances health properties

Fermented for

Bakery Products

Jam - reduces sweetness in jam
- promotes digestion
Various LAB strains*® Probiotic yogurt | Probiotic - Enhances dough texture and

fermentation process in bakery

products

L. acidophil us®”

Yogurt with wine
industry by-
products (grape

pomace)

Sustainable

fortified yogurt

- Rich in phenolics
- antidiabetic

- anti-inflammatory potential

Lactobacillus

probiotic strains®”

Probiotic yogurt

Probiotic Bread

- Improves texture
- sensory qualities and shelf life of

bread

unasy
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