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Males	older	than	60	years,	energy	value		- 2390 kcal)	

Micronutrients and	Botanicals	with	target	physiological	
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Fundamental research in the field of 
evaluation of human requirements in 
various nutrients allows to make 
Physiological	levels	of		energy	and	
essential	nutrients	for	various	
population	groups	in	the	Russian	
(МР	2.3.1.2432-08) more precise. 

This document provides a basis for 
numerous  practical applications. 
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Adaptive Potential
Antioxidant 

defense system

System 
of xenobiotic
metabolism 

enzymes
Immune 
system

Apoptosis 
regulation

• Antioxidant	activity	
of	blood	plasma

• Glutathionperoxidase
• Glutathione	reductase
• Catalase
• Ex	vivo	microsomal lipid	
peroxidation

•Malondialdehyde content
• Xanthine oxydase

•CYP1A1
•CYP1A2
•CYP2B1

Cytokines
•Interleukin	2
•Interleukin	4
•Interferon-
gamma

•Lysosom membrane	
stability	disorders
•Release	of	hydrolases
•Activation	of	caspases

•Glutathione	transferase
•Chinoin reductase
•UDP-Glucoronosyltransferase
•Epoxy	hydrolase

Cell protection from oxydative 
and chemical stress

Forming 
of immunity 

barrier
Cell survivability?

Homeostasis	maintenance
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Role	of	Botanicals	in	Regulation	of	Activity	of	Xenobiotic
Metabolism	Enzymes	and	Antioxidant	Defense

Indole

(indole-3-
carbinol	(I-3-C)	

stilbenes
styrenes

isothiocyanates
curcumin
phenol	acids
indoles
carotenoids

Homeostasis	maintenance

Increased	protection	from	chemical	
and	oxidative	stress



Fas-R

Bcl2

Spirulina,
carotenoids,
indole-3-carbinol

Lysosomotropic agents

Cytochromes c,	
AIF

TNF-R

Катепсины	B,	D,	L

Mitochondria

Bid tBid

Bax

AFC

Caspase	8

Procaspase 9

Caspase 9

Procaspases	3,	6,	7

Caspases 3,	6,	7

Apoptosis

Aminofurazan-
carbonic	acid

Bax

Hsp70

Lysosome

Catepsins B,	D,	L

Possible	Role	of	Lysosomes in	Apoptosis

Control I-3-C

Penetrability 100% 60%

Catepsin B 100% 75%

Apoptosis cells 6,9±0,5
(100%)

4,1±0,3*

(60%)

- membrane stabilizer

Bcl2 – anti-apoptotic protein
Bax, Bid – pro-apoptotic proteins
TNF-R, Fas-R – apoptosis receptors

- membrane destabilizer



Food	proteins

Lys-Glu

Ala-Glu-Asp-Glu
absorption

Tissue	proteinsdigestion

proteolysis

interleukins interferon troponins

biosinthesis

GI	tract

Exogenous	Peptides	in	Regulatory	Proteins	Synthesis



V. Havinson,	2005

Scheme	of	Local	Separation	of	Chains
due	to	Binding	Regulatory	Peptide	Ala-Glu-Asp-Gly

in	Large	Groove	of	DNA	Double	Helix

- hydrogen	bond	between	adenine	and	timine (Watson-Crick	model)
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Results	of	in	vitro	research	on	cell	cultures
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Increased	activity	of	CYP1A1	(A),	CYP1A2	(B) and	CYP3A	(C)
in	the	liver	of	rats	after	separate	and	combined	action	of	

Curcumin and	Quercetin

Notes: Values marked with different letters (a, b, etc.) have statistically significant differences (p≤0.05).

А B С



Research	of	Chemical	Composition	for	29
29	Vegetables	and	Fruits

(joint	research	programme with	Science	City	Michurinsk)

Berries

Apples
Cherry
Prunus
Pear	
Apricot
Cherry	plum

Vegetables Fruits

Raspberry	
Hawthorn	
Black	currant
Garden	strawberry
Gooseberry	
Actinidia
Honeyberry		
Seabuckthorn
Аrrowwood
Cornelian	cherry
Red	currant
Rose	hip
White	currant
Blackberry	
Sun	Berry	

Tomato
Topinambur
Pumpkin	
Pumpkin	seeds
Garlic	
Hot	pepper
Serpent	root
Sweet	pepper	



Food	Chemical	Composition	Database	www.ion.ru



Medicinal	and	Edible	Plants	as	a	Source	of	Botanicals

Ethnobotanical approaches	to	the	selection	
of	medicinal	and	edible	plants	which	are	
promising	sources	of	phytonutrients

En	example	of	development	of	Food	supplements	
and	foods	for	special	dietary	uses	for	patients	with	

type	2	diabetes	

Project	14-36-00041	funded	by	the	
Russian	Science	Foundation



The	analysis	of	200	prescription	reference	books	of	Russia,	
Ukraine,	Belarus	has	been	done.

Among	them:
• Leaves	of	blueberry– 100% of	prescriptions (flavonoids)	

• Beans	shell	– 73% of	prescriptions (guanidines)

• Leaves	of	nettle	– 65% of	prescriptions (complex	of	
vitamins,	flavonoids and	phytosterols)

There	are	66 reference	books	containing	
550	antidiabetic prescriptions,
which	includes 237 medicinal	plants	in	
different	combinations.

Project	14-36-00041	funded	by	the	
Russian	Science	Foundation



Analysis	of	allergy	risks	of	inclusion	of	extracts	from	these	plants	in	dietary	
supplements	and	specialized	foods	has	been	done.
It	is	shown	that	the	extract	of	blueberry	leaves	has	minimal	risk.

The	efficacy	of	the	extract	of	blueberry	leaves		has	been	demonstrated	
on	the	streptozotocin induced	diabetes	model	(in	vivo).

Beneficial	effects	are	hypoglycemic	and	antioxidant.

Formulations	of	foods	for	special	dietary	uses		with	modified	
carbohydrate	profile	have	been	developed.		

The	efficacy	of	these	products	intended	for	patients	with	type	2	
diabetes	mellitus	is	shown	in	clinical	trial	.

This	clinical	trial	has	been	carried	out	in	Clinic	of	Federal	Research	
Centre	of	Nutrition,	Biotechnology	and	Food	Safety

Project	14-36-00041	funded	by	the	
Russian	Science	Foundation



Overconsumption of high energy foods and vitamins and
micronutrients deficiency lead to growth of obesity
prevalence between adults (up to 23%) and children (up to
7%) as well as decreasing adaptive potential of the popular
majority in the Russian Federation

Malnutrition in the RF population,

2005-2016 гг. 

(Results of annual investigation of 
15000 people)

Micronutrients 
deficiency

Requirements	

Food	consumption	patterns	in	Russian	
population
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Кальций
мг/сут.

555  to 562,8  (28)
553  to 555   (11)
551  to 553   (6)
549,4 to 551   (16)
509,1 to 549,4  (27)

Calcium	Intake in	the	Russian	Adult Population	in	2016:	
510-560 mg	per	day

Recommended Daily Intake – 1000 mg

Calcium,	mg/day



Витамин С
мг/сут.

65,4 to 65,4  (18)
58,9 to 65,4  (12)
57,9 to 58,9  (16)
54  to 57,9  (15)
49,8 to 54   (27)

Vitamin	C	Intake in	the	Russian	Adult Population	in	2016:

50-65 mg	per	day

Recommended Daily Intake – 100 mg 

Vitamin	C	
mg/day



• Daily Intake Age
• 61-70	y.o. 71-80	y.o. 81-90	y.o. 91	and	above

•
• Protein,	g	 83,3 74,5 67,4 63,2
• Protein	ratio	%E 14,1 14,1 13,94 13,8
• Fat,	g	 100,0 81,5 72,1 67,9
• Fat	ratio	%E 37,4 34,2 32,9 32,9
• Carbs,	g	 286,5 273,1 258,35 243,3
• Energy	value,	kcal 2 390 2 129 1 953 1 838
• vitanin А,	mg 0,59 0,51 0,44 0,39
• vitamin В1,	mg 1,26 1,13 0,99 0,91
• Vitamin	В2,	mg 1,40 1,32 1,23 1,17
• vitamin С,	mg 80,1 69,7 63,1 56,1
• Calcium,	mg 820,0 787,6 754,2 744,3

Requirements

68
11,8
77
30
335
2300
0,9
1,5
1,8
90
1200

Intake	of	Various	Nutrients	in	Population	
Aged	60	and	Above

Actual	Intake



Intake	of	Main	Groups	of	Foods	in	
Population	Aged	60	and	Above

• Daily Intake Age
• 61-70	y.o. 71-80	y.o. 81-90	y.o. 91	and	above	

•
• Bread	and	Bakery	 251,6 241,2 226,4 211,4
• Vegetables	 288,7 243,3 197,5 168,1
• Potato 188,8 170,8 152,7 127,8
• Sugar 65,6 61,9 60,8 61,7
• Meat	and	Meat	Products 217,9 171,4 146,4 133,3
• Fish	and	Sea	Food 73,6 57,71 45,6 44,7
• Milk	and	Dairy	products 800,0 776,634 777,9 762,5
• Batter 11,8 11,0 10,4 9,0
• Egges 24,5 20,1 17,1 12,7
• Vegetable	oil 25,6 19,0 13,6 11,6
• Fruits	and	Berries 199,8 177,6 175,0 164,2
•



Overweight and Obesity Prevalence 
in	Population	Aged	60	and	Above

Gender	
Male Female

Age
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Obesity Prevalence
in	Population	Aged	60	and	Above

Gender
Male Female

BM
I	%

˃3
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Age



Detection	Rate		of	Vitamin	D	Deficiency	Associated	with	Various	
Diseases	

(concentration	of	25-ОНD	in	blood	serum)

2016,	№1,	Problems	of	dietology.	2016;	6(2):	22–29.	

Patients: ELDERLY PEOPLE Region, year,
quantity 

Proportion of deficiency 
(inadequacy), %

chronic heart failure St. Petersburg, n=209 (>75)
disseminated sclerosis St. Petersburg, n=33 81 (15)

psoriasis and psoriatic arthritis Irkutsk, n=123 (73,2) 
obesity and arterial 

hypertension Moscow, 2015 г., n = 93 чел. 51

tuberculosis Kazan, 2015-2016 гг., n = 48 
чел. 77

inflammatory disease of 
paradontium

Arkhangelsk, n=58 98,3

type 2 diabetes mellitus in 
postmenopause

Sverdlovskaya obl., 2015 г., 
n=15 femails

(93,3)



Aim:
To	develop	an	Internet-based	system	to	allow	the	quality	of	life,
health,	and	nutrition	management		through	monitoring	of	these	across	countries,	
detecting	NCD	risk	factors,	and	providing	personalized	feedback	with	health	
promotion	and	disease	prevention	advice	and	recommendations.

International	research	project	
«Cross-Cultural	Quality	of	Life	Survey.	Health	and	Nutrition»

Partners:	
• WHO
• Federal	Research	Centre	of	Nutrition,	Biotechnology	and	Food	Safety	
(former	Institute	of	Nutrition	of	the	Russian	Academy	of	Sciences)

• Vision	International	People	Group

Background:	
Implementation	of	the	2011	Moscow	Declaration	on	NCDs,	the	2011	Political	Declaration	
on	NCDs	and	the	2014	Rome	Declaration	on	Nutrition



Food	Consumption	Patterns	Across	Age	Groups

WHO	guidelines Underage Working	age Retirement	age



Plate:	foods	intake	ratio	across	age	groups

WHO	guidelines Under	35	years

Above	55	yo35-55	yo



Diet	Nutritive	and	Energy	Value	Across	Age	Groups

Retirement	ageWorking	ageUnderage

Retirement	ageWorking	ageUnderage

proteins
fats
carbs

%E

Energy	
value,ccal



Health	and	Functioning	Parameters	Across	Age	Groups:
10	years	improvement

2005 2015

Retirement	ageWorking	ageUnderage Above		55	yo35-55	yoUnder	35	yo

Retirement	ageWorking	ageUnderage Above		55	yo35-55	yoUnder	35	yo

Body	functions	and	activity

Various	organ	functions



Quality	of	Life	Parameters	Across	Age	Groups

2005 2015

Above		55	yo35-55	yoUnder	35	yoRetirement	ageWorking	ageUnderage

Retirement	ageWorking	ageUnderage Above		55	yo35-55	yoUnder	35	yo

Total	quality	of	life

Various	life	parameters



Global	Challenges
of	21ST Century

Obesit
y

Micronutrients	
deficiency



Traditional	(natural)	Foods Technological	modified
(natural)	foods

(Functional	foods)

Genetically	modified
(natural)	foods

Dietary	Supplements
(micronutrients	+Botanicals)

FOODS	OF	21ST		
CENTURY



Micronutrients	and	Botanicals – Methodological	Background

A	modern	multilevel	analytical	base	has	been	set	
up	for	spotting,	identifying	and	finding	out	the	
quantitative	content	of	macro- and	
micronutrients,	biologically	active	substances	
and	contaminants

160 methods of quality and safety control 
of food supplements have been developed, 
approved and implemented 



Fibers

Vitamins (C,	D,	group В)

Minerals(Ca,	Fe)

PUFAS	n-3,	n-6	

Antioxidants (beta-carotene,	
tocopherols)

Oligosaccharides	and	polysaccharide
(prebiotics)

Some	species	of	beneficial	microorganisms
(probiotics)

Micronutrients	and	Botanicals	for	Optimisation of	
Preventive	and	Therapeutical Diets

Flavanoids (resveratrol,	
rutin,	hesperidin,	quercetine,	
epigallocatechin-3-gallate)

Indoles (indole-3-carbinol)

Phenolic acids

Caffeine	



Pilot	Project	«Efficiency	Evaluation	of	Prophilactic Vitamin	
Supporting	Patients	in	Hospitals	in	the	Republic	of	Tatarstan»	



COMPONENTS	OF	HEALTHY	DIET

• Food	Availability	
(pocket)

• Foods	Assortment	of	
food	products	
(counter)

• Knowledge	and	skills	
to	build	a	healthy	diet	
(education)



Education	- the	
most	effective	and	
least	expensive	

way	to	optimizing	
the	Nation’s	health	
through	food	and	

nutrition



Educational	programmes for	the	population	
in	the	field	of	health	nutrition	по	вопросам	

- Development	of	ideology

РМАПО



Thank	you	for	your	
attention!

감사


