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Microbial pigments.

Introduction

Colors are food additives that have different purposes. For instance: attractivity, stimulation of consumers’ appetites,
and persuading them to buy. Also added to them to compensate for lost color in process time or foodstuffs
maintenance.

Produce origin of various colors includes:

1) Mineral pigments such as Titanium Dioxide, Iron Hydroxide, Calcium Carbonate, Ultramarine, Silver, Gold, and
Aluminum.

2) Artificial coloring substances like Tartrazine, Quinoline Yellow, and Carmoi Zain.

3) Natural colors such as Carotenoid, Safflower, Turmeric, Anthocyanin, Caramel, Chlorophyll, and Bixin.

According to the available historical documents, using colors in foodstuffs of different shapes is commoned for
centuries.

Adding color to foodstuffs in addition to advantage have disadvantages but because of monotony, becoming good
color, and improving the marketability of the product colors should be used. If used to cover defects, low quality of the
product and food fraud are rejected and not allowed.

1500 years before Christ, natural extracts were used to improve the appearance of products such as sweets in cities like
Egypt. After that following the industrial revolution and the developing food industry, adding color was used through
mineral and metallic compounds to clandestine low-quality of foodstuffs.

The first artificial (synthetic) color was made by William Henry Perkin in 1856. And over time using kind of colored
additives, in foodstuffs for instance: jellies, and sauces became common in the United States and Europe.

With the rapid use of chemical colors, their effects on the quality of foodstuffs and consumers’ health were considered.
And this led to enacted many rules around the world about using them. For example: in the United States permitted

use of synthetic colors declined from 700 to 7.

According to done researchers by English investigators, artificial colors cause an escalation of disquiet and i d

in children between 3_9 years. The conclusion of accomplished experiments on 300 children showed that when a kid
consumes fruit juice including synthetic colors appears serious and main changes in that kid’s behavior for instance:
abnormal ADHD (Attention-deficit hyperactivity disorder); and inquietudes.
Southampton University's researchers explained that 7 synthetic additive colors Including Tartrazine, Quinoline
yellow, Sunset yellow, Carmoisine, Ponceau, and Aloe red became growth damaged, reduced concentration levels, and
its diminution children’s IQ by 5 points. Also, this colored material cause behavior problems in children like Mood
alteration, ADHD, and allergic reactions.
Amongst other side of chemicals color’s bad effects can mention asthma,
hives, weakening of the immune system, effect on the liver and kidney
function, Hormonal disorders, decreased levels of vitamins, impression on
mineral absorption, and even carcinogenicity.
Noticeable development use of colors and commercial extensive, on one
side, decreases the consumer’s confidence in the food industry because of
fear harmful effects of additives on human health. On the other side led to
using of natural colors in recently 25 years.
Natural pigments are obtained from source herbals and microorganisms.
Lately, studies showed that some of these pigments have significant

biological functions such as antibiotic, antifungal, and anti-tumor activity.



By waiver, a role that different microorganism has in the involvement and present a different benefit to humanity. One of these advantages is, product
pigments as a byproduct of several types of microorganisms It has worthy importance. Microbial pigments have various applications in cosmetic, sanitary,
pharmaceutical, and textile. These compounds also have applications cytotoxic (detoxification), antioxidant, anti-bacterial, antimalarial, anti-cancer, anti-

tumor and... etc. In this part first, we checked the most important summarily several applications of microbial pigments.

1Biological application
Experimentally, it is well understood that most microbial pigments have been found

As microorganisms’ defense system act against ultraviolet radiation, as a result, these types of microorganisms have features

such as ion, compared to i microbes increased shelf life, and have compatible with the environmental

around them id pigments in ic bacteria in antarctica tolerate environmental stresses by

id: 1! ‘morulaec

adapting to cold environments. Studies also show that produced by
Halo bacterium salinarium & Thermus filiformis are important for their survival because these pigments fixation their cell
‘membrane moreover acts as an antioxidant against. In such a way that poison oxygen like reactive nitrogen species, reactive
oxygen species, and other non-biological radicals formed in cells are effectively reduced by carotenoids. Violacin, which is a
purple pigment produced by Chromobacterium violaceum of lipid membranes against peroxidation caused by active hydroxyl

radicals protects. Also, research has shown that marine-pigmented bacteria are more resistant to heavy metals and antibiotics

2) Industry applications

Microbial pigments specifically bacterium pigments due to their wide extensive

use in textile dyeing, cosmetic & sanitary, edible colors, painting, pharmaceuticals,
plastic, etc. have received more attention, and significantly, consumer demand for
the use of natural important microbial pigments such as beta carotene, riboflavin,
phycocyanin in the market is increased. These pigments also act as preservatives and
antioxidants.

3) Treatment application

In summary, the most essential treatment uses of microbial pigments with examples intro-
duced under. Maybe that use against various diseases such as drug-resistant microorganisms,
and cancer cells are very significant.

3_1) Antibacterial

Such as violacein pigment extracted from Janthinobacterium lividum & Chromobacterium
violaceum bacteria that have antibacterial properties against gram-positive and gram-negative
bacteria.

3_2) Antifungal

Tambjamines yellow pigments obtained from different Tandamines tunicate species that have
antifungal attributes.

3-3) Antivirus

Phenazine compounds produced by Streptococcus and Pseudomonas have significant antiviral
properties.

3_4) antimetastatic activity

This means that it prevents the spread of a disease (such as cancer) from one part of the body
to another part of the body. Prodigiosin pigment is one of the pigments that can be of this
group.

3_5) Many marines pigmented fungi and bacteria can prevent the activity of tumor cells.

3_6) Anti-inflammatory

Monascin, a yellow metabolite produced by monascus mold, has anti-inflammatory activity.
3-7) antioxidant activity

Violacin is one of the strong antioxidant compounds that prevent lipid membranes from
peroxidation by hydroxyl radicals. Also, the pigments of cyanobacteria, such as beta-carotene,
Iycopene, etc., have significant antioxidant properties.

Microbial pigments:

Microbial pigments are a group of natural pigments that in addition to the property of color

id ibi a i ceabl

creation, have and anti

activity, Producing the pigments of

microorganisms with quick growth and easy, cheap culture, convenient extraction, do not belong to

air condition and extent of color variety in c ison with other p 1 color is more

useful.

bial pigments that produced from different mi isms that Include a spectrum wide such

as bacteria, molds, and yeast widely used in industries like textile and pharmacy.
Currently, beta-carotene pigments by Blaxcella trispora, riboflavin by Xanthophyllomyces
dendrorrhus are practical in the food industry.

Pigments of p by Cerasia, anth ins by Escherichia coli and Violacin by Marcens, and

Chromobacterium violaceum are also widely used in pharmaceuticals.

Currently, fil h ducing pseudo-M plyctidae have the hopeful position
of themselves shown in producing pigments.
Prodigiosin is the pigment that usually contains Cerasia streptomyces, and found Vibrio species_

antibacterial properties showed perfectly.

Also, purple Violacin is from species of ck L; ium that has antioxidant properties.
Nowadays fermentation colors have been used. They extract from microorganisms such as Blaxa,
Spirulina, Donalilla Salina, and Monascus.

Carotenoids are a group of natural pigments in period red to yellow that exists a wide range of
bacteria, fungus, algaes and herbs.

Of chemical view, cartonoeds they are polyisoprenoid compounds consist of two main group,

carotenes or hydrocarbon id: hophylls, which are d hyd derivatives

The main ids can mention bet: tene, alpha-carotene, lycopene, lutein, and xanthophylls.

However, due to research that has been done until 2015, beta-carotene consumption which also is a
vitamin A precursor and is more than other carotenoids in the market.

Astaxanthin is one of the most powerful carotenoids in red-orange color, especially widely scattered
in nature. And is the main pigment in crustaceans and salmon. This pigment has very strong

antioxidant activity and has affirmative effects on human health in various points. For this reason, it

has wide appli in food, phar 1, and even cosmetic formulations.
The main source of A hin production is the microalgae F pluvialis. Another
source for producing natural A hin is the fer ion of Xanthophyll dendrorrhus

pink yeast, and Fafila rhodozyma yeast. Or extracting from the waste of marine products such as
shrimp and crab.

Application of microbial pigments:




A summary of the application of some microbial pigments in the food industry

Nutritive supplements for fish,
shrimp, and chicken feed

Pigment for poultry and fish meat

As an additive in poultry feed to
increase the yellow color of
poultry skin, yolk egg

Application in poultry feed Lutein Spongiococcum

excentricum

Use as natural pigment in the food Lycopene Blakeslea trispora

industry

Use as natural pigment in the food | B-Carotene Blakeslea trispora &

industry Dunaliella salina

Creating color in farmed salmon | Canthaxanthin |  Bradyrhizobium sp.
Use as natural pigment in the food Rubulon Streptomyces
industry echinoruber.

Conclusion

Natural pigments that originate, from microbial sources
for instance bacteria, fungl and microalgae are more
valuable than synthetic compounds. Specifically, recently
marine’s environment to exploring the new natural
pigments and known with a wide range of biological
activities have been taken into account because of the
extensive marine resources because vast marine resources
are shelters for several microbes and microalgae that
gnthesize pigments.

itherto several pigmented microbial species have

been reported and their biological activities should
be evaluated more widely therefore, further study on

investigated microbes as well as new species is very

important in understandirg the biological activities of

gigments and developing new medicinal compounds for
iotechnological applications.




¥ Excessive consumption of vitamin E
Complications of excessive consumption of vitamin E cause calcium deposits in the bones, causing disturbances in the storage of
vitamin A in the liver. Prolongation of blood coagulation time.

Consumption of more than 400 units increases the risk of death in the first week of pregnancy 9 times the risk of congenital
heart defects in children.

Vitamin F

The role of vitamin F:

makes the skin and hair glossy and moist. Protects the body against x-rays. It Fights heart disease. Slows down and burns fats.
Useful for childrenss growth. Prevents hair loss. Repairing wounds. Treating eczema soda.

Lack of Vitamin F

causing severe disorders in growth. cause abortion hair loss. Reducing the bodyss resistance to radio waves. Dry mouth and eyes
and eczema. Facial swelling. And sometimes cancer

vitamin F Sources:

wheat germ, sunflower seed, soybean, almond, avocado, peanut, pistachio, hazelnut, fish, oil (olive, corn, cottonseed, rapeseed,
flaxseed).

Vitamin B2:

Vitamin B2 or riboflavin exists naturally in some foods and is made artificially in other foods. Vitamin B2 and another type of
vitamin 2 help the body build red blood cells and improve energy-generating cellular activities.

Lack of Vitamin B2

Vitamin B2 deficiency causes deficiency of other nutrients in the body because this vitamin is involved in the production of
nutrients. Anemia is the result of a lack of one of the nutrients in the body, iron. Pregnant women should consume enough
riboflavin. Inadequate vitamin B2 during pregnancy endangers fetal growth and preeclampsia, a dangerous increase in blood
pressure during pregnancy. Preeclampsia can be very dangerous and even fatal.

Symptoms of vitamin B2 deficiency include redness of the eyes, sensitivity to light, burning sensation in the eyes, dry lips, sore
tongue, and inflammation in the mouth. Abnormally dry or greasy hair, early skin wrinkles, and brittle nails are other causes of
vitamin B2 deficiency in the body. When there is not enough vitamin riboflavin in the body, the adrenal glands do not work well,

and the result of this malfunction will be problems such as anemia, cataracts, chronic fatigue syndrome, etc.

VitaminB1 or thiamine

Thiamin (thiamine), or vitamin BI, is a water-soluble vitamin found naturally in some foods, added to foods, and sold as a supplement.
‘Thiamin plays a vital role in the growth and function of various cells. Only small amounts are stored in the liver, so a daily intake of
thiamin-rich foods is needed.

Symptoms of deficiency of vitamin B 1

Headache, nausea, extreme fa

igue, mobility, depression, abdominal discomfort.
People with vitamin B1 also have difficulty digesting carbohydrates. This allows a substance called pyruvic acid to be deposited in the
bloodstream, causing loss of mental alertness, difficulty in injury, damage to heart discase, and a disease called beriberi.

vitamin Bl Sources:

‘Thiamin is found naturally in meats, fish, and whole grains. It is also added to bread, cereals, and baby formulas

Fortified breakfast cereals, Fish, Beans, lentils, Green peas, Enriched cereals, bread, noodles, rice, Sunflower seeds, Yogurt

Niacin - Vitamin B3

Niacin, or vitamin B3, is a water-soluble B vitamin found naturally in some foods, added to foods, and sold as a supplement. Nicotinic
acid and nicotinamide are the two most common forms of niacin in food and supplements. The body can also convert tryptophan—an
amino acid—to nicotinamide. Niacin is water-soluble so excess amounts the body does not need are excreted in the urine. Niacin works in
the body as a coenzyme, with more than 400 enzymes dependent on it for various reactions. Niacin helps to convert nutrients into energy,
create cholesterol and fats, create and repair DNA, and exert antioxidant effects

Sources of Vitamin B3:

A range of foods high in Niacin (or Vitamin B3) including legumes, nuts, seeds, carrots, chicken, avocado, eggs, grains, broccoli

Folate (Folic Acid) - Vitamin B9

Folate is the natural form of vitamin B9, water-soluble, and naturally found in many foods. It is also added to foods and sold as a

supplement in the form of folic acid; this form is better absorbed than food sources—

respectively. Folate helps to form DNA
and RNA and is involved in protein metabolism. It plays a key role in breaking down homocysteine, an amino acid that can exert harmful
effects on the body if it is present in high amounts. Folate is also needed to produce healthy red blood cells and is critical during periods of
rapid growth, such as during pregnancy and fetal.

Signs of deficiency can include megaloblastic anemia (a condition arising from a lack of folate in the diet or poor absorption that produces
fewer red blood cells, and larger in size than normal); weakness, fatigue; irregular heartbeat; shortness of breath; difficulty concentrating;
hair loss; pale skin; mouth sores.

Sources of folate: Foods rich in folate (vitamin B9) including beans, broccoli, shellfish, peanuts, liver, nuts, and spinach

Pantothenic Acid - Vitamin BS

Vitamin BS, or pantothenic acid, is naturally present in foods, added to foods, and available as a supplement. It is used to make coenzyme

A (CoA), a chemical compound that helps enzymes build and break down fatty acids and perform other metabolic functions, and the acyl

carrier protein, which is also involved in making fats. Pantothenic acid is found in a wide variety of foods. Bacteria in the gut can also
produce some pantothenic acid but not enough to meet dietary needs

Because pantothenic acid is found in a wide variety of foods, a deficiency is rare except in people who have other nutrient deficiencies,
as scen with severe malnutrition. Other rare cases are seen in persons with genetic mutations in which pantothenic acid cannot be
metabolized.

Symptoms of deficiency may include: Headache, fatigue, irritability, restlessness, disturbed sleep, nausea, vomiting, stomach cramps,

numbness or burning sensation in hands or feet, and cramping pain.
Foods are high in vitamin b12 or pantothenic acid, including mushrooms, nuts (such as almonds, and Brazil nuts) pumpkin seeds,] 9

sunflower seeds, liver, poultry, and fortified grains
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