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SATURS

1. Biologiski aktivas vielas kanepés

2. Kanepju seklas — uzturvertiba un biologiski aktivas vielas

3. letekme uz veselibu

4. Kanepju séklu produkti



Dehulled (or shelled) seed:
feed & food

-

Cosmetic:
Whole hempseed: Flowers l R
&, food & feed ’
.y,
b Ilk, - -
™~ e
Hempseed oil: Pharmgceqticals:
food, feed, THC & CBD
cosmetics
Hempseed meal:
food & feed,

Animal
bedding
Fibre:
textile & paper
Construction:
Insulation material

Textile

(hempcrete)

Roots:
Phytoremediation & soil
revitalization

Farinon, B., Molinari, R., Costantini, L., & Merendino, N. (2020). The seed of industrial hemp (Cannabis sativa L.): Nutritional quality and potential functionality for human health and nutrition. Nutrients, 12(7), 1935.
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Anandamide (AEA)




Hipocampus: C B 1 re Ce pto rS

° atmina un macisanas
Amigdala:

° emocijas, apetite m
Appetite N
Cerebal Dilation A
Core body temperature W

Bazalie gangliji: JRRTTTTTTPPPS -

* motora funkcija

| ~

Smadzenites:
*  lidzsvars, selektiva uzmaniba, laika izjuta
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Cortex:
©  pieres daiva Activation Heart rate W

) Blood pressure W

e ~ : Myocardial contractility W
*  reward, atkariba . Coronary dilation M

................... B LIVER ADIPOSETISSUE SKELETAL MUSCLE

Lipogenesis Cerebal AN Insulin and leptin resistance A

Adiponectin W Glucose tolerance W

Plasma triglyceride A\ Thermogenesis W (Pacher et al 2008)
HDL cholesterol W



CB-2 Receptors  Imunomodulators

CB2 is primarily expressed in : onsiis

o peripheral tissues of the immune Lymphatics
* Makrofagi system (leukocytes, spleen, tonsils, o
: thymus, bone marrow) and the lymph nodes
* Liesa : :
gastrointestinal system.
* Zarnas Cannabinoids have B Thymus gland
immunomodulating effects:
| Thlcytokines apsunmed Bone marrow
IL-2, IFNy, TNFa
1 Th2 cytokines ..
IL-5, IL-6, IL-10

| Activity of mast cells, possibly neutrophils
11 Activity of macrophages
(Pertwee 2014)




THC

Marihuana

CB1 agonists:
psihoaktivitate
atkariba

CB2 agonists

11=0H-THC: 4 x aktivaks

CBD

Nav psihoaktivs

Bloké 11=0H-THC veidosanos

Nekonkuréjoss CB1 anatgonists

Inverss CB2 agonists

Inhibé anandamida atpakaluzstksSanos un degradaciju
Maza afinitate uz CB1lun CB2 (100x mazaka ka THC)
Neiroprotektivs

Pretiekaisuma

lesp€jams atntidepresiva, prettrauksmes un prokognitiva
iedarbiba (5-HT1A receptoru antagonists)

Var but pretéji efekti ka THC
(trauksme, sirdsklauves, panikas |Iekmes, psihoze)



IESPEJAMAS INDIKACIJAS ST (BT

“MEDICINISKAIS KANABIS” augstas kvalitates

kontroleti

FDA dubultakli

randomizeti

Epilepsija pediatrija

Kimijterapijas izraisita slikta dusa un vemsana

Novajésana (HIV u.c.): apetites stimulésana
Hroniskas sapes (neiropatiskas sapes)

Neirodegenarativas slimibas
(multipla skleroze, Alcheimera slimiba)

Spasticitate (multipla skleroze / paraplégija)

Posttraumatiskais stresa sindroms

Blaknes

Istermina:

macisanas, atmina, uzmeniba,
izvértésana, koordinacija
ligstosi lietojot:

Atkariba

Psihiskas slimibas
Grutniecibas iznakums
Reiboni

Sedacija

Slikta ddsa un vemsana
Apjukums un dezorientacija
Halucinacijas

Amin, M. R, & Ali, D. W. (2019). Pharmacology of medical cannabis. Recent Advances in Cannabinoid Physiology and Pathology, 151-165

Hill KP. Medical Cannabis. JAMA. 2020;323(6):580. doi:10.1001/jama.2019.17403



REGISTRETIE MEDIKAMENTI

THC CBD

Dronabinol (FDA) Epidiolex (specifiska smaga epilepsija)
Nabilone (FDA) (sintétiskais)
Nabiximols (1:1 THC:CBD) (ne-sintét.) UK CBD (maz datu)

Sapes un spasticitate multaplas sklerozes hroniskas sapes

pacientiem

atkaribas (opioidu)
migréna
iekaisigi stavokli

depresija, trauksme

VanDolah, H. J., Bauer, B. A., & Mauck, K. F. (2019, September). Clinicians’ guide to cannabidiol and hemp oils. In Mayo Clinic Proceedings (Vol. 94, No. 9, pp. 1840-1851). Elsevier.



KANEPJU SEKLAS T

Omega 3 TS

Omega 6 TS
Neaizstajamas taukskabes
Gamma linolskabe

Citi antioksidanti

Nemaz/gandriz nemaz fitokanabinoidus (THC mazak par 0,3% vai 0,2%)



Nutrients 2020, 12, 1935 8 of 59

Table 1. Industrial hemp cultivars registered and listed in the European Union Plant Variety Database
and their origin. All these varieties are cerfified to contain less than 0.2% o? THC of dry weight of

leaves and flowering parts of the plant, according to the EU regulation 1307/2013.

Yoo BER oggn  ono S og
1 Adzelviesi atvia 33 Ivory Nederland
2 Armanca Romania 34 KC Bonusz Hungary
3 Asso Italy 35 KC Dora Hungary
4 Austa SK Latvia 36 KC Virtus Hungary
5 Balaton Hungary 37 KC Zuzana Hungary

Farinon, B., Molinari, R., Costantini, L., & Merendino, N. (2020). The seed of industrial hemp (Cannabis sativa L.): Nutritional quality and potential functionality for human health and nutrition. Nutrients, 12(7), 1935.



Typical Composition of Hemp Nut * Tauki 25 — 35%
Total Fat 44%

Unsaturated 39% Saturated 5% * Olbaltumvielas 20 — 25%
Carbohydrates 12% . Qglhjdrati 20 — 30 (38) %

( 79% Dietary Fiber
- Skiedrvielas 28 —34 g

3% Sugar

Ash 5% * Neskistosas 22-31¢g
- Skistosas3-5¢g

Moisture 5%

Sourco: Vote Hemp

Protein 33%



TAUKI

100 Piesatinatas taukskabes 10-12%
90
80 Monopiesatinatas 8 — 19%
70 (oleinskabe , w-9)
60
50 Neaizvietojamas taukskabes
40 - Linolskabe (LA) w-6)
30 - Alfa linolénskabe (ALA) w-3)
20
10 . y - linolskabe (GLA) w-6
0 - - Stearidonskabee (SDA) w-3
Hemp Flax Canola Soybean Sunflower Olive
B Alpha-linolenic Acid (ALA, 18:3, omega-3) W Stearidonic Acid (SDA, 18:4, omega-3)
Linoleic Acid (LA, 18:2, omega-6) B Gamma:linoleic Acid (GLA, 18:3, omega-6)

B Oleic Acid (18:1, omega-9) M Saturated Fatty Acids
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HEALTH BENEFITS OF

OMEGA3

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et .

dolore magna aliqua. Ut enim ad minim veniam

quis nostrud exercitation ullamco laboris nisi ut

aliquip ex ea commodo consequat

Y

alievidfes menstRual piGn

ig, SN
o ¥
i@“ggﬁggz“h’ pReverts heagt diseases

Omega 6

Skin Health
Bone Health
Hair Health
Metabolism

R \ KNOW THE MANY
= y ) HEALTH BENEFITS OF
= | OF | / MONOUNSATURATED

| | 4 )/ /
B - Y 4 y FATTY ACIDS
Y o (MUFAs)
Y ‘
IMPROVES
INSULIN AIDS WEIGHT LOSS

SENSITIVITY

Foods with
monounsaturated fats:

<

Peanut
Butter

4%

Fa

A
N2

-
REDUCES CHOLESTEROL Olive Oil

LEVELS

DECREASES
INFLAMMATION

IMPROVES HEART
HEALTH )
T, N DELAYS SKIN AGING Nuts & Seeds
Nog‘ﬂmsx To explore more, visit www.ToplOHomeRemedies.com

CANCER

" CARDIOVASCULAR
DIABETES DISEASE

GL

NEUROLOGICAL ALZHEIMER'S
DISEASES v DISEASE
AUTOIMMUNE PULMONARY

DISEASES - DISEASES

ARTHRITIS



Eatty Acids
Must be in balance for
optimal health

£ \
2)
Omega-3s
el X RSJ.T‘.,?&?;??M
development! coat health!

3 Types of Omega-3
P s Conversion ALA LA
Synapses, Myelin, Py (plant-oils) (plant-oils) S
| [ ™ e
ALA®’: EPA DHA P o
....... <
, , EPA AA
Plants and Animal Animal foods only Critical {fish oil) {plant-oils)
foods (plus grasses and algae) .bio-k)glca”' ’._ ﬂ nbalencel
© Georgia Ede MD www.diagnosisdiet.com active forms \ Increases
Inflammation
ALA & LA DHA >
v {fish oil)
* SGnu membranu funkcijas l w
* Sirds un asinsvadu veseliba O
- Reduces
* Smadzenu funkcija

Inflammation!



LA; GLA

Q-6/ Q-3 ATTIECIBA (3/1 -5/1)

Ella
Saulespuku
Kukuruzas
Sezama
Zemesriekstu
Sojas pupinu
Rapsu
Valriekstu
Linséeklu
Kanepes

Zivju

w-6
75%
54%
42%
32%
51%
20%
52%
14%
56%
0%

w-3
0%
0%
0%
0%
7%
9%
10%
57%
22%
100%

ALA; SDA



TAUKSSKABES, LV, FIN

60 Taukskabes LV (g/100g) FIN (g/100g)

Piesatinatas 10,2 - 10,8 10,0 - 10,2

Mononepiesatinatas 10,7 - 11,7 10,4 - 10,6
Oleinskabe 9,3-10,4 9,0-9,2

w-3 18.3 — 19,5 19,3 - 19,6
ALA 16,9-18,3 17,8 - 18,2

w-6 59,0 - 59,9 59,8 - 59,9
GLA 3’5'3’8 4,3 - 4,4

Saturated  Monounsaturated Polyunsaturated
Nufritional value —>
Content of main fatty acids in hempseed oil, based on means of 62 varieties grown in southern Ontario AGRORESURSU UN EKONOMIKAS INSTITUTS

(reported in Small and Marcus 2000) J.S. HAMILTON POLAND Sp. z 0.0. TESTING LABORATORY, 2020



mg/100g
Tokoferols (E vitamins) seklas 14 -90

Tokoferols ella 56 - 80

Fitosteroli seklas 124

Fitosteroli ella 279

Karotenoidi seklas 1,4—-4,3

Karotenoidi ella 7,8-8,2 (3,12 —12,54)

Farinon, B., Molinari, R., Costantini, L., & Merendino, N. (2020). The seed of industrial hemp (Cannabis sativa L.): Nutritional quality and potential functionality for human health and nutrition. Nutrients, 12(7), 1935.



OLBALTUMVIELAS 20 - 25%

Finola 21,1 — 26,0 %
LV 20,8 — 26,4%

2018, 2020




AMINOSKABES

Table 1: Essential Amino Acid (EAA) Comparison between Hemp

seeds, Soybeans, and Whey (grams per 100g)*

EAA Hemp seeds Soybeans Whey
Methionine 0.58 0.53 0.23
Arginine 3.10 2.14 0.39
Threonine 0.88 1.35 1.02
Tryptophan 0.20 0.41 0.25
Histidine 0.71 0.76 0.29
soleucine 0.98 1.62 0.85
_.eucine 1.72 2.58 1.40
Lysine 1.03 1.73 1.15
Valine 1.28 1.60 0.91
Phenylalanine 1.17 1.78 0.49

Callaway, J.C. 2004. Hempseed as a nutritiona

| resource

:An

overview. Euphytica, 140. Pages 65-72. Printed in the Netherlands




ARGININS — NO

Exogenous sources Endogenous sources
Intake of arginine-containing - Recovered from protein breakdown
proteins including: - soy ,

- meat - Renal synthesis

- fish - :

3 r:its - Formation in liver via the urea cycle

ARGININE
Urea & /"“‘-’ ’

ming oxide
synthase

Nitric
L-ornithine oxide

(urea cycle)
l Ornithine & Creatine l

: polyamine phosphate  vascular
SinOna homeostasis
detoxification
cell growth, energy production
proliferation & (ATP)
differentiation

/

Synthase (NOS)

ANTIAGIN

BENEFITS OF
NITRIC OXIDE

vvvv HROMBOTI, ANTIINFLAMM

CELL PROLIFERATION
Reduced Cell Death, Anti-Oncogenic,
Anti-Carcinogenic, Angiogenesis, Local
Anti-Proliferation

CENTRAL NERVOUS SYSTEM IMMUNE SYSTEM
BP Regulation, Pain Management Anti-Inflammatory,

Healthy Blood Brain Barrier Anti-Microbial, Improved Immunity

PERIPHERAL NERVOUS SYSTEM GASTRO-INESTINAL TRACT
Enhanced Rest State Enhanced Metabolism, Improved
Nutrient, Absorption

muscle repair

RESPIRATORY TRACT SEXUAL HEALTH
Lung Health, Metabolism Female & Male
Performance, Gamete Health

CARDIOVASCULAR SYSTEM
Blood Cell Health, Heart Strength,
Vasodilation, Improved Nutrient Exchange,
Smooth Vessel Walls, Anti-Atherosclerotic,
Anti-Hypertensive

Vasdev S, Gill V. The antihypertensive effect of arginine. Int | Angiol. 2008;17(1):7-22. doi:10.1055/s-003 1-1278274



OGLHIDRATI 20-30% Apvalkos
SKIEDRVIELAS 98% NO OGH (28-34 G/100G) Uzsiks$anas

Possible mechanisms of action of dietary fiber and low glycemic index foods

TEnergy density TSatiety?
TBulking effect  T1Gut hormones
1 Weight gain lInflammation

Low Gl foods

Fiber rich foods .

Stomach
(slower gastric emptying) — ]Hypothalamk

-
....
e
N
o L

L FFa P
] Fatstorage § glucose ] cck
] | insulin faip
reactive
J hypoglycemia l f6LP-1
Colon
(fermentation of non
digestible CHO)
_ Improved X . §
blood I L!verglycolysm Change in gut microbiotic profile 1.Suf'i"c"mcat].
Liver glucose H—— inflammation
glucose l production \ EEE—
regulation IsCFaA
LRislcol typs 2 clabetes 1 Postprandial glucose response Figure 1
D lTotal and LDL cholesterol
TGut transit time astric emptyin

Martin O. Weickert, Andreas F. H. Pfeiffer, Metabolic Effects of Dietary Fiber Consumption and Prevention of Diabetes, The Journal of Nutrition, Volume 138, Issue 3, March 2008, Pages 439-442
Rivellese, A. A., Giacco, R., & Costabile, G. (2012). Dietary carbohydrates for diabetics. Current atherosclerosis reports, 14(6), 563-569



CITI FAKTORI

Mineralvielas: P, K, Mg, Ca (defertilizacija Cd)

Antiuzturvielas: fitinskabe, tannini, tripsina
inhibitori, cianogenie glikozidi, saponini

Fenola savienojumi, lignani (apvalka)

Maz alergiska



.Number of hemp-specific primary articles published from year 2009-2019.
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Lim XY, Tan TYC, Muhd Rosli SH, Sa’at MNF, Sirdar Ali S, et al. (2021) Cannabis sativa subsp. sativa’s pharmacological properties and health
effects: A scoping review of current evidence. PLOS ONE 16(1): €0245471. https://doi.org/10.137 | /journal.pone.024547

https://journals.plos.org/plosone/article?id=10.137|/journal.pone.024547 | PI O S O N E



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245471

BIOLOGISKA IEDARBIBA, PETIJUMI AR DZIVNIEKIEM

Antioksidativa iedarbiba B Body weight
. i o . 8-week long experimental feeding € Hindgut fermentation
Sirds asinsvadu slimibu riska € Antioxidant status
. ‘ Liver lipids
faktori: R N & Plasma cholesterol
. —t | N £ Liver PPARy
Lipidi ( \ KH, ZBLH, TABLH ) Defatted hemp seeds || High-fat diet >
_ T l//
Aortas elastiba
Asinsvadu izmainas B Body weight
4> Hindgut fermentation
PFEtiEka iSU ma 4% Antioxidant status
A il m Liver lipids
Tro agregéCija \l/ . 1% supplementation ]\\\_ ‘ Plasma cholesterol
Native hemp seeds \ High-fat diet > B Liver PPARy
Hepatoprotektivi

Seruma olbaltumvielas T

Jurgorniski, A., Opyd, P. M., & Fotschki, B. (2020). Effects of native or partially defatted hemp seeds on hindgut function, antioxidant status and lipid metabolism in diet-induced obese rats. Journal of Functional Foods, 72, 104071.



BIOLOGISKA IEDARBIBA, PETIJUMI AR CILVEKIEM (ELLA)

Adas veseliba: atopiskais dermatits, I pazma LA, ALA, GLA
Sirds asinsvadu slimibu riska faktori: dazadi rezultati

Lipidi ( I TG, KH, TNABLH )

™ Om3

Pretiekaisuma

Multipla skleroze

Antioksidativa iedarbiba
Hepatoprotektivi




NAKOTNE

Metabolais sindroms
Neirodegenerativas slimibas
Atmina

Sistémiskais iekaisums
Oksidativasi stress

Zarnu mikrobioms

Jutiba pret insulinu

llgdzivosana

Leonard, W., Zhang, P., Ying, D., & Fang, Z. (2020). Hempseed in food industry: Nutritional value, health benefits, and industrial applications. Comprehensive reviews in food science and food safety, 19(1), 282-308.



Water Footprint

l l Beef

1,857
Gallons/Ib

”1 Pork

756
Gallons/Ib

Source: Arjen Y. Hoekstra and Ashok
Chapagain, Globalizotion of Woter, V. of
Twente, Waterfootprint.org

National Geographic Aol 2010

Chicken

43 gallons of water to produce
one pound of pulses.

1,857 gallons of water to produce one
pound of beef.

Pulses

Soybeans oo

* Peanuts ’
49 \ 216
Gallons/Ib 368

Gallons/Ib

29 (35)

Global Warming Pollution Released by

Producing Your Favorite Foods

(CO, equivalent per half pound of food)

o

Lbs of COe

-

L

Potatoes  Appks  Asparagus  Chicken Pork Beef

Graphic adapted from N. Fiaka, “The Greenhouse Hamburger: How Our Diet
Matters Moce Than Our Cars,” Scientific American, February 2009,

Protein Scorecard

FOOD IMPACT COST
(GHG emissions per gram of protein) (Retail price per
gram of protein)

Wheat I U S Ds
Corn I $
Beans, chickpeas, lentils I $
Rice || $
Fish a $33
Soy . $
Nuts N $$
Eqgs || $$
Poultry

: Pork

— Dairy (milk, cheese)
Beef .| 88

Lamb & goat

I s

Sources: GlobAgri-WRR model developed by CIRAD, Princeton University, INRA, and WRI (GHG data);
USDA and BLS (2016) (US retail price data).

www.wri.org/proteinscorecard WORLD RESOURCES INSTITUTE
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Well-being,
health

Disease burden of
population

Food and nutrient
needs, food security,
accessibility

Quantities of food
produced and consumed

Consumption/
eating patterns

Amount of
Nutrients/
vitamins

consumed

Age

Quantities of calories,
sugars, saturated fats
consumed

Consumption/ea
ting patterns

Diets

Diet diversity
Religion Gender
Food/menu Class/status L
traditions S —
Knowledge,
education Water use for
Cultural irrigation

heritage, skills Land use

Soil

Crop diversity  packaging
— Eco-friendly,
.@ local, seasonal
TOBITAK fOOdS

Academic Journals

Find Manuscripc LOopYyrigno Keiease rorm -«

Lifestyle

Sustainable

Globalization & Trade

Government food policies,
including subsidies

Materials for

Biodiversity,
GHGE environment,
emissions climate
Food Ecosystem
marketing AL

Urban vs. Rural

Use of fossil fuels households
for cultivation,

processing &

transport

Income levels:
(1) population;
(2) national

Food affordability

Equity,
fair trade

MIC JOURNALS

fic and Technological Research Council of Turkey

manuscript Submission and Evaluation System .+

The application of hemp (Cannabis sativa L.) for a green economy: a review

Authors: TAHSEEN KARCHE, MANAGER RAJDEO SINGH



The ERAF project No. 23-11.17 ¢/20/224, " An integrated approach to the challenge of sustainable food
systems: adaptive and mitigatory strategies to address climate change and malnutrition, SYSTEMIC",
and this study, have been implemented whithin the frame of the project of the Ministry of Education and Science
“Integrated national level measures for strengthening interest representations for research and

development of Latvia as part of European Research Area” No. |.1.1.5/17/1/002.
SYSTEMIC
Task 3.1. Food Task 3.2. Bioavailability
composition and (food digestion and ’ Wg:';f,‘;‘;;’;t::";‘;;:::‘;:z?zv

Nnew sources transport) %
\ // o~ NP2 -
Production
Task 3.3. Physiological _
effects of sustainable 4
diefs
I
& impact

Task 3.4. Dietary assessment
and nuftritious balanced diet
=




POTENCIALS

Vegetariesi Sirds-asinsvadu slimibas
Sports Pretiekaisuma

Seniori Onkologija terapijas laika
Aizcietéjumi Ada (acne)

Uzturs nakotnei /
planetas veselibai
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Kuldiga norisinas restoranu hedela, kur ipasa goda cel kanepes

No 2019. gada 11. lidz 17. martam Kuldiga norisinas restoranu nedeéla, kura ir baudami dazadi edieni no svaigiem, vietéjiem
produktiem, Tpasu uzsvaru liekot uz kanepes daudzveidigo pielietojumu un vértigajam 1pasibam uztura.



PRODUKTI LV

Makaroni ar kanepém (Skiedrvielas?
» Siers (kanepes 2,4%; 4,1 %)

Maize (2,9 %; auzu graudi un kanepju séklas 22%)

» Sviests ar kanepém (kanepes 20%)

> Tumsa Sokolade o PVEUAGL
» Séklu muss — Trifeles ar kanepém 7%% .

> Cepumi (7%)

(C/D ’z[m’gmj ,
svetous!




PRODUKTI

Smalki malti milti (sablendéta vesela sekla) Batonini, maize

Olbaltumviela (26% olb) Maize

Olbaltumviela (50% olb., 21% sk., | 1% tauki) Jogurts

Milti (32% olb., 44% sk.,) Cepumi

Kekss (35% olb., 60% sk.)

Séklas Aknu pastéte
Saldéjums

Kanepju piens
Alus

Leonard, W., Zhang, P., Ying, D., & Fang, Z. (2020). Hempseed in food industry: Nutritional value, health benefits, and industrial applications. Comprehensive reviews in food science and food safety, 19(1), 282-308.



UZTURVERTIBAS TABULA

194% 34 % 24 % 28.7% 4.5% 32.3%

’
SEKLU ELLA SEKLAS sﬁkl_,\s

53% 184% 77.7% 6.06 % 252% 119% 9.81 % 394 % 1.2 %

olbaltumviclas Skiedrviclas polinepicsatinatas taukskibes

no tim Omega3 @ Omega 6

KANEPJU
PROTEINS UN
SKIEDRVIELAS

Omega 9

55%

e
_

KANEPJU
PROTEINS

TRANSHEMP s
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