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13. Nutraceuticals



HIPPOCRATES

“LET FOOD BE THY MEDICINES”



Definition- part 1

• Defined as “a foodstuff (as a fortified food or dietary supplement) 
that provides health benefits in addition to its basic nutritional value.”

• Dr. Stephen DeFelice coined (1989) the term “nutraceutical” from the 
words nutrition and pharmaceutical and defined it as “a food (or part 
of a food) that provides medical or health benefits, including the 
prevention and/or treatment of a disease.”



Full definition

• A substance that is cultivated/produced/extracted or synthesized 
under optimal and reproducible conditions and, when administered 
orally to patients, would provide the nutrient(s) required for bringing 
altered body structure and function back to normal, thus improving
the health and well-being of the patients



According to the North American Veterinary
Nutraceutical Council
• veterinary nutraceutical is defined as “a substance which is produced 

in a purified or extracted form and administered orally to patients to
provide agents required for normal body structure and function and 
administered with the intent of improving the health and well-being 
of animals





FUNCTIONAL FOOD

The food, which is used for the benefit of the 
human being without knowing the exact 
effect of food , what and how?  is called 
functional food. 

NUTRACEUTICALS-
When functional food is used  for the 

treatment or prevention of disease(s) other 
than anemia it is called Nutraceuticals.





Established nutraceuticals-

.Probiotic

.Prebiotic

.Dietary fibre

.Omega 3 fatty acids.

.anti oxidants.









Class / 

components

Source Potential benefit 

1. Fatty acids

CLA

Milk & Meat Improve body 

composition, reduce 

cancers

n-3 FA(DHA, 

EPA)

Fish oils, berseem & 

maize 

fodder,mustard,linseed,ra

peseed

Reduce CVD & 

improve mental, 

visual function

EXAMPLES OF FUNCTIONAL COMPONENTS



Class / 

components

Source Potential benefit 

2. Polyphenols

Anthocyanidine Fruits Nutralises free 

radicals, reduce risk 

of cancer
Catechins Tea,babul pods,mustard 

cake,rape seed,salseed

Flavonone Citrus

Flavones Fruits, vegetables,soya 

bean

proanthocyanidi

ne

Cocoa, 

chocolate,tea,rape seed

Reduce CVD

EXAMPLES OF FUNCTIONAL COMPONENTS



3. Saponins Soybeans,GNC,lucern

e,chick pea

Lower cholesterol, 

anti cancer 

4.Probiotics / Prebiotics /  Synbiotics

Lactobacillus Dahi,yogurt Improve GI health

Fructo -

oligosaccharides

Whole grains, onions, 

combination of Pro & 

Prebiotics  

5.Phytoestrogen 

Daidzein , 

Zenistein

Soybean, flax, 

lentilseed,maize, 

berseem,lucerne,subab

ul fodder

Reduce menopause 

symptoms,  bone 

health

Lignans Flax,rye, vegetables Reduce cancer and 

heart diseases



6.Caroteinoids 

- caroteine Berseem,lucerne ,oat & 

maize fodder, Carrots, 

vegetabels,fruits

Nutralises free 

radicals

Luteine vegetabels Healthy vision

Zeoxanthine Eggs,citrus,corn

Lycopene Tomatoes Reduce prostate 

cancer

7.dietary fiber  

Insoluble fiber Wheat bran Reduce breast, colon 

cancer

-glucan Oats Reduce CVD

Whole grain Cereal grains



Examples of Functional Food Components of

NUTRCEUTICAL

Carotenoids
Functional components Source Potential benefits

Source: International Food Information Council

Alpha-

carotene/Beta-

carotene

Carrots, Fruits, 

Vegetables

Neutralize free 

radicals, which 

may cause 

damage to cells

Lutein Green vegetables

Reduce the risk of 

mascular

degeneration

Lycopene
Tomato products 

(ketchup, sauces)

Reduce the risk of 

prostate cancer



Lycopene is a phytochemical (phyto -
plant) that gives tomatoes their red color 
and appears to offer potential health 
benefits. Lycopene is the most potent free 
radical scavenger of all the caretonoids. It 
is four times powerful than Alpha-
carotene regarding its anti carcinogenic 
effect on endometrial cells.

•Supports cardiovascular health
•Supports prostate health
•Helps prevent DNA and cell damage
•Supports healthy and radiant skin



Prebiotics/Probiotics

1.Fructo-

oligosaccharides 

(FOS)

1.Jerusalem 

artichokes, 

shallots, onion 

powder

Improve quality 

of intestinal 

microflora; 

gastrointestinal 

health

1.Lactobacillus
1.Yogurt, Other 

dairy

Improve quality 

of intestinal 

microflora; 

gastrointestinal 

health



Probiotics

• High yoghurt consumption in Turkish society



LACTOBACILLUS SPECIES

L-CASEI

L-RHAMNOSUS

L-ACIDOPHILUS

L-PLANTARUM

L-HELVETICUS

LACTOBACILLUS

Probiotics



Prebiotics



Prebiotics in functional food

• The largest application for prebiotics in the country is bakery 
products, including several types of biscuits followed by dairy 
products, health drinks, nutrition bars, breakfast cereals, flours, jams, 
and beverages. Prebiotics are also used in dietary supplements 
(nutritional supplements, specialty nutrients, infant foods) and animal 
feed probiotics.



Polyunsaturated fatty acids



Polyphenols / Flavonoids / Anthocyanins

Polyphenols are a class of phytochemicals found in fruits and 
vegetables. 
The most extensively researched polyphenols are flavonoids. 
Flavonoids constitute a large sub-class of polyphenols with 
considerable research demonstrating their brain protective 
and optimizing benefits. Flavonoid-rich foods such as red 
wine, tea, blueberries and chocolate, are gathering 
increasing interest and study for their neuroprotective
benefits, including neutralizing the effects of neurotoxins on 
the brain, suppressing inflammation, and boosting memory 
and cognition. 



Long chain omega-3 Fatty 

Acids-DHA/EPA

Fatty Acids

Salmon and other fish 

oils

Reduce risk of 

cardiovascular 

disease. Improve 

mental, visual 

functions

Conjugated Linoleic Acid 

(CLA)

Cheese, meat 

products

Improve body 

composition. 

Decrease risk of 

certain cancers



Tomatoes and salmon are two types of food that 

researchers have found to contain benefits beyond 

basic nutrition — in this case, lycopene and omega-
3 fatty acids, respectively.



Safety and Efficacy

Nutraceutical hold great potential as evidence

By products such as benecol , an alternative to margerine that contains plant 
stanol esters,which have been shown to reduce cholesterol. 

They also may hold The potential for harm ,as was the case with ephedrine 
Widely used botanicals ingredients in wt. loss. The danger is many of these 
product do not provide Consumer with solid information about their safety and
Effectiveness .Hence the policy is required in this matter



Mechanism of action-1

Every nutritional process utilizes a plethora of proteins, such as the digestive enzymes, nutrient transporters, 

and various enzymes in metabolic pathways. 

Proper expression of these proteins underlies the nutrient homeostasis in the cell. 

The nutrients themselves can also modulate cell signaling and gene expression. Consequently, studies

on the expression of proteins involved in the absorption, distribution, metabolism, and excretion of nutrients,

as well as nutrient-mediated expression of genes, form an integral part of the molecular basis of nutrition. 



Mechanism of action-2

The ability to study the effects of nutrients on gene expression has been greatly refined and expanded by 

highthroughput techniques to study global gene expression profiles. 

Advances in DNA sequencing technology have also aided in understanding the genetic basis of 

interindividual differences. Therefore, it is reasonable to hope that such knowledge can be utilized to 

understand the science of nutritional genomics and the molecular basis of human nutrition as well as 

individual genetic differences that affect it. 



Overview
of 
Nutraceuti
cally
relevant
transporte
rs





•Phytochemicals:

1. Phytochemicals could provide health 
benefits as:

2. Substrate for biochemical reactions

3. Cofactors of enzymatic reactions 

4. Inhibitors of enzymatic reactions

5. Absorbents that bind to & eliminate 
undesirable constituent in the intestine 

6. Scavengers of reactive or toxic chemicals 

6. Enhance the absorption 
and / or stability of 
essential nutrients

7. Selective growth factor 
for beneficial  bacteria 

8. Fermentation substrate 
for beneficial bacteria 

9. Selective inhibitors of 
deleterious intestinal 
bacteria



Hepatic effects of selected nutraceuticals



Selected Nutraceuticals that Affect the 
Cardiac System



Nutrients and 
Nutraceuticals and 
Their Relevance to 
Azheimers and 
Dementia



Nutraceuticals with Antiatherosclerotic and 
Antiatherogenic Activity



Renal Effects of Nutraceuticals



Clinically 
important 
nutraceutical
s for treating 
GI disorders



Nutraceuticals
in Male Fertility



Bioactive compound foods grown in Turkey that 
are used for their various potential benefits are

• Amaranthus (Amaranthus spp.), caper (Capparis spinosa), chicory
(Cichorium intybus L.), coriander (Coriandrum sativum L.), cumin 
(Carum carvi L.), dandelion (Taraxacum officinale L.), fennel
(Foenicilum culgare L.), flaz (Linum mucronatum), mallow (Malva 
sylvestris L.), marjoram (Origanum onites L.), milk thistle (Silybum 
marianum L.), nettle (Urtica urens/diotica L.), purslane (Portulaca
oleracea), rocket (Eruca sativa), rosemary (Rosmarinus officinalis L.), 
sage (Salvia officinalis L.), savory (Satureja hortensis), Spanish 
lavender (Lavandula oechas L.), Spanish salsify (Scolymus hispanicus), 
sweet basil (Ocimum basilicum L.), thyme (Origanum vulgare L.), wild
mustard (Sinapis arvensis L.), and wild radish (Raphanus
raphanistrum)



Marine Nutraceuticals

• Marine-derived nutraceuticals are alternative sources for synthetic 
ingredients that can contribute to consumers’ well-being and play a 
vital role in human health and nutrition



Marine Nutraceuticals-2

• As one of the most important sources of nonanimal sulfated 
polysaccharides, marine algae have been used for various ailments. 
There are studies concerning the antimicrobial and antifungal
activities of marine algae collected from Turkey, such as 
Phaeophyceae (Dictyopteris membranaceae, Cystoseira barbata, 
Cystoseira compressa, Cystoseira mediterranea, Halopteris scoparia, 
Dictyota dichotoma, Colpomenia sinuosa, Ectocarpus siliculosus, 
Padina pavonica, Dictyota linearis), Rhodophyceae (Jania rubens, 
Acanthophora najadiformis, Laurencia papillosa, Hypnea musciformis, 
Gracilaria gracilis, Ceramium rubrum), and Chlorophyceae
(Enteromorpha linza, Ulva rigida)



Marine Nutraceuticals-3

• Even though no suppliers for marine algae are present, white fish oil, 
cod oil, and omega-3 fish oil are currently being marketed in Turkey.

• Eicosapentaenoic acid and docosahexaenoic acid are the two most 
beneficial omega-3 fatty acids found in oily fish and fish oil 
supplements. These are essential to maintain the balanced 
production of hormone-like substances that help regulate many 
important physiological functions, including blood pressure, blood 
clotting, nerve transmission, inflammatory and allergic responses,
functions of the kidneys and gastrointestinal tract (GIT), and the 
production of other hormones



Fermented Products as Nutraceuticals

• Ayran Streptococcus thermophilus and Lactobacillus delbrueckii
subsp. Bulgaricus



• Kefir, ethnologically derived from two Turkish words “köpür,” meaning 
“foamy,” and “keyif,” meaning “good feeling”, is beneficial to the 
immune system, gastrointestinal system, and cholesterol metabolism, 
and has antitumoral, antibacterial, and antifungal properties.

• Recently, antihyperlipidemic and antihyperglycemic effects as well as 
improved efficacy and tolerability of triple therapy in eradicating 
Helicobacter pylori were shown



• “Shalgam (salgam)” is the traditional beverage produced from the lactic 
acid fermentation of black carrot, aromatic turnip (celem), rock salt, 
sourdough, bulgur flour, and drinkable water served cold in large glasses.

• Shalgam juice fermentation is mainly performed by lactic acid bacteria 
(LAB). The main species isolated in the fermentations of shalgam are
Lactobacillus plantarum and Lactobacillus paracasei subsp. paracasei. 
Significant growth of Lactobacillus brevis and Lactobacillus fermentum was 
also observed during the fermentations depending on the production 
plant, and Leuconostoc mesenteroides subsp. mesenteroides, Pediococcus
pentosaceus, and L. delbrueckii subsp. delbrueckii were isolated at the 
beginning of fermentation, which did not grow and died



• “Boza” is defined by the Turkish Standards Institution (TSE) (TS 9778) as “A 
product which is made by addition of water to cereals such as millet, 
maize, wheat, and rice.” This yeast and lactic acid fermentation creates a 
highly viscous and low-alcoholic liquid with a pale yellow color and sweet/
sour taste (Lactobacillus acidophilus LA-5 and Bifidobacterium bifidum

• BB-12 and Saccharomyces boulardii)
• This culturally popular drink has beneficial effects because bozarelated LAB, 

bacteriocins, or bacteriocin-like peptides were found to possess antifungal 
and antibacterial activitie.

• Protein hydrolysate, fractionated hydrolysates, and dialysates obtained 
following in vitro digestion of boza were found to contain bioactive
compounds vented as a good source of angiotensinconverting enzyme
inhibitory peptidess





Sports Nutritionals

• Sports nutritionals, including sports drinks and nutritional bars, and 
other products such as protein and weight gain powders, 
supplements for before and after workouts, and energy gels are an 
increasing trend driven by the consumer demand for healthier, more
dynamic sports beverages. 

• To help athletes replace water and electrolytes, energy isotonic, 
hypotonic, and hypertonic beverages are currently marketed. 

• These products and other supplements, such as protein (PRO), amino 
acid (AA), or carbohydrate (CHO) supplements, are defined by the 
Turkish Food Codex-Sports Food Regulation (2003/42). 



Energy drinks

• As per the Turkish Food Codex Energy Drinks Communiqué no. 26309 
(number 2006/47), in Turkey, energy drinks are defined as “Energy-
providing drinks including functional substances, vitamins, and 
minerals which are defined in product properties for human 
consumption due to usable carbohydrates in its content.”

• Energy drinks provide mental and physical stimulation through their 
stimulant ingredients, which mainly include caffeine; however, other 
herbal stimulants (e.g., guarana, yerba mate), simple sugars (e.g., 
glucose, fructose), naturally formed glucose metabolite
(glucuronolactine), amino acids (e.g., taurine, carnitine, creatine), 
herbs (e.g., Ginkgo biloba, ginseng), and vitamins may be included.



Regulation of nutraceuticals

• Regarding EU harmonization, the Turkish Government issued a new law, 
no. 5996, on “Veterinary Services, Phytosanitary, Food, and Feed” on June 
13, 2010 (Turkish Official Gazette. No. 27610), with the objective of 
protecting and ensuring public health, food and feed safety, animal health 
and welfare, plant health, and consumer interest by taking into 
consideration environmental protection. 

• In the past, veterinary services, phytosanitary, and food and feed policies 
were covered by separate laws and regulations. Unlike the old bills, law 
5996 is related to veterinary services, plant wealth, food and bait 
requirements, conditions for food safety, food codex, food hygiene, risk
analysis, and traceability as concepts that have to be applied in the food 
industry. 



• There are five public institutions and one semi-public institution with 
relevance to food quality and safety in Turkey 

• The Ministry of Food, Agriculture, and Livestock, 

• the TSE,

• Turkish Patent Institute, 

• Under-Secretary for Foreign Trade

• Turkish Accreditation Agency



• The law has authority over the principles and procedures relating to 
the production, packaging, sale, import, and export of spring water, 
drinking water, natural mineral water, and water for medical purposes 
and the principles and procedures relating to compliance with 
technical and hygienic rules, ensuring fulfillment of quality standards 
and monitoring and control of quality standards of potable and utility 
water to the Ministry of Health. 

• The Ministry of Health is also responsible for the principles and 
procedures relating to the production, import, export, and control of 
dietary foods for specific medical purposes



• For the implementation of law 5996, the Ministry of Agriculture and 
Rural Affairs was extensively reorganized by decree law no. 639 on 
June 8, 2011 (Turkish Official Gazette No. 27958). 

• Currently, the Ministry of Food, Agriculture, and Livestock is the 
competent authority with regard to food and feed safety, veterinary,
and phytosanitary issues in Turkey



• In Turkey, nutraceuticals are listed as “food supplements” in Food Law 
5996. This covers vitamins, minerals, other substances such as amino 
acids, essential fatty acids, various plants, and herbal extracts, 
whether single or in mixtures.



• In addition to this, “Regulation on the import, export, production, 
processing of food supplements, and their placing on the market” 
was published in the Turkish Official Gazette (No. 28635) on May 2, 
2013, by the Ministry.









• Turkey has wide endemic flora, compromising many genetic resources 
that are potential sources of nutraceuticals and hytopharmaceuticals. 
In the near future, not only a growing interest in phytomedicine on 
multidisciplinary scientific fields, but also the potential interest of 
consumers, would lead governmental authorities to expand research 
areas and adjust regulations, which would also add standardization 
and quality to plant and other animal source materials



• Due to its geographical position and cultural heritage, Turkish cuisine 
has been influenced by Europe, Asia, the Middle East, and Africa, 
where fermented foods and probiotics (such as yogurt) have always 
been a part of daily life

• Regulations regarding the quality and safety of nutraceuticals and 
functional foods are expected to be formed in accordance with the 
local needs



Check out for more..



CONCLUSION 

• Nutraceuticals are present in most of the food ingredients 
with varying concentration 

• Concentration, time and duration of supply of nutraceuticals 
influence human health

• Manipulating the foods, the concentration of active 
ingredients can be increased

• Diet rich in nutraceuticals along with regular exercise, stress 
reduction and maintenance of healthy body weight will 
maximise health and reduce disease risk  



• Due to its geographical position and cultural heritage,

• Turkish cuisine has been influenced by Europe, Asia, the

• Middle East, and Africa, where fermented foods and

• probiotics (such as yogurt) have always been a part of

• daily life. 

• There is great trend for nutraceuticals and

• functional foods because of consumers interested in

• healthier food, and there are many products with several

• acclaimed health benefits (energy balance, cancer



• Regulations regarding the quality and safety of nutraceuticals
• and functional foods are expected to be formed
• in accordance with the local needs, and not just as a reflection
• of EU commodities. For this purpose, the Ministry
• of Health and the Ministry of Food, Agriculture, and
• Livestock should work together to create an updated
• list of nutraceuticals and food supplements and publish
• this for public commodities. Distribution and marketing
• strategies should be clarified and the public should be
• enlightened about the benefits.


