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FITOFARMACIJA...

= Proucavanje ljekovitog bilja i
njegovog djelovanja od prvih
civilizacija

= Zapisi koji su i danas priznati i
primjenjivani u lijeCenju potjecu iz
srednjovjekovnih zapisa - ljekarusa

- Razvoj ljekarnistva - prvi ljekarnici
skupljali biljke, prikladno ih cuvali,

obradivali i razvijali  vjeStine
1500 BC | Ml A . . . oy .
S R, taa7 dobivanja ljekovitih pripravaka, te
" B r b Tha Herh Tociety man .o . . .
e s ianies formed kasnije i samostalno uzgajali

- Uzgojem i proucavanjem biljaka
spoznalo se da svaki dio biljke ima
svoju specificnu strukturu, sastav
ljekovitih tvari koje se razlikuju u
koncentraciji i variraju ovisno o

Povijest u UK temperaturi, vlazi, kiselosti tla i

izlozenosti suncu. Sve to utjeCe na

koncentraciju aktivhe tvari u

krajnjem ljekovitom pripravku.




BILJKE...

Herbal
Medicine

Food of
Botanical
Source

Botanical Nutraceutical occupies position between food and medicine

-

PRODUCTS
WITH HERBAL
INGREDIENTS
“BOTANICALS”

_ Pharmaceutical L

law

Conventional

[ drugs and OTC

Traditional
medicine
products

W Food law

Homeopathy and
other
“alternative”
medicine

Vegetal foods
(fruits and
vegetables)

t

Functional foods
Novel foods
Traditional foods
from TC

W Other

Food

— supplements

Medical devices
(eye drops, oral
solutions, etc.)




AKTIVNE TVARI BILJAKA
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Sukladno Direktivi 46/2002 - Hranjive tvari: vitamini i minerali

Aktivne, druge tvari, u smislu Pravilnika (NN 160/2013), su tvari s odredenim hranjivim ili fizioloskim u¢inkom: aminokiseline, esencijalne masne kiseline,
vlakna, biljni organi, biljni ekstrakti, biljni produkti, mikroorganizmi, jestive gljive, alge, pcelinji proizvodi i druge tvari s hranjivim ili fizioloskim ucinkom

Dietary Shructure Epigenefic effect on Cancer* Picture of the
agents sources
Apigenin DMMT inhibitor
{Parsley) [Fang M et al 2007)
{Pefrosefinu
mj? 0.
OH 0
Allyl HDAC inhibiter
Mercaptan fLea et af 2001; Druesne et o 2004}
{Garic] o
{ARum
safvurn)? /\/
Curcumin DNMT inhibitor
{T urmeric)! ftu et of 2009; Fang ef ol 2007; Fu and
{Curcuma Kurzrock 2010}
fongaj?
HDAC and HAT inhibitor
{Chen et ol 2007; Liv et al 2005; Kang et o
2006; Cul et of 2007; Bafosubramanyam ef
al 2004)
Epigdliocate DNMT inhibitar
chin-3- {Fang et al 2003; Kato ef ol 2008; Pandey
galate o al 2010 Lee of of 2005}
[EGCG)
{Green fea}! HAT inhibitor
{Camelic {Chei et of 2009}
sinensist
Genistain
{Soybean]! DNMT inhibitor
(Glycine [Majid et ol 2008; Kikuno et of 2008: Fang
maxpt ef ol 2005; U el ol 2009)
HDAC inhibitor and HAT acfivator
(Fang ef al 2005; U ef af 2009 King-Batoon
et al 2008 Majid et ol 2008]
Lycopene
{Tomatoes|? Demethylates the GSTP1. RARBZ and HIN-1
(Setamum genas in breast cancer cells (MDA-MB-231
lcopersicu and MCFI0A])
mj
{ Kingr-Batean el of 2008)
Resverairol DNMT inhibitor
{Red {Papoutsis et ol 2010; Stefanska et ol 2010} P
gropes)!
{Vifis SIRT! octivator
viniferaj? {Kaeberiein et ol 2006; Wang et ol 2008;
Boity et al 2009}
Siyrnarin SIRT actvater
{Mil thistie]* (U et af 2007}
{Siybum
Ly
Sulforaphon DNMT inhibitor
] {Meeraon el al 2010; Troka et ol 2005)
{Cruciferous o]
vegetables)! I HDAC inhibitor
(Brosicacea {Myzak et ol 2007; Dashwood ond Ho
e /SW\N,//C 2007; Ho et al 2009; Myzak et ol 2004]




IZOLACIJA BIOLOSKI AKTIVNIH TVARI BILJAKA

Danas se tezi da su svi biljni ekstrakti standardizirani

(za medicinske, kozmeticke i prehrambene svrhe)

< Vegetables, Fruits, and sceds

Standardizacija je postupak kojim se odreduje koli¢ina
ljekovitih/aktivnih tvari u jedinici mjere
liekovitog proizvoda, ¢ime proizvodac
garantira da se u 1 g ili 1 ml proizvoda nalazi
odredena kolicina aktivhe komponente

Extraction methods of bioactive
plant compounds

_ Biological
activities

_‘ Ultrasound-assisted extraction

Maceration

Soxhlet extraction —{ Microwave-assisted extraction I

PRIMJERI :
BILJIKA - STANDARDIZIRANI EKSTRAKT

Percolation —{ Supercritical fluid extraction I

i 3 *  Glog - koli¢ina viteksinramnozida
Pulsed electric field i0i . . . .
— *  Ginko - ginkoflavonglikozida
: R N 1 deep eutectic sol . .o .
Kiats dciidoion — — [:.,. l 5 *  Odoljen/Valerijana - valerenska kis.
Steam distillation ——— *  Divlji kesten - escin
Cold pressing *  Maslina - oleuropein

i

. Crni kim - timokinon

Negativni primjer lose i krive standardizacije je npr. kod ginka,

gdje se umjesto standardiziranih ginkoflavonglikozida dobivaju omijeri
kvercetina, kemferola i izoramnetina koji NE odgovaraju

literaturnim podacima za standardizirani ekstrakt lista Ginkgo biloba




PRIHVACENOST AKTIVNIH KOMPONENATA
U EU = BILJNE VRSTE
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Pemmitted Tor use in Tood SUppiements sither under national kw oF inftemsl Guidelines.

Pemitted for use in food aupplements - maxirmum level established.

chgfd fu; use in food supplements under specific condifions (sg bvoe of exdiract, ingredients combination in the final
product, sic)

Pemission may be given on 8 case by case basis following evaluation, considering issues such as ingredient funciion.

Mzt currently pemitied. May be permifted following a pre-markeing authorisation.

Mot permited for uze in food supplermsnts, or reganded as medicinal

Izvor: EAS, 2012



BILJKE U RH | ZAKONODAVSTVO....

PRAVILNIK O TVARIMA KOJE SE MOGU DODAVATI HRANI I KORISTITI U PROIZVODNIJI
HRANE TE TVARIMA CUJE JE KORISTENJE U HRANI ZABRANJENO ILI OGRANICENO
(NN 160/13)

Prilog 11 t.3 = 368 biljnih vrsta na pozitivnoj listi, od toga se 116 moze koristiti i u hrani
Prilog Il t.4 = 4 vrste gljiva

Prilog Ill = lista 113 biljnih vrsta koje su zabranjene u hrani i dodacima prehrani




PRIMJENA BILJNIH VRSTA U HRANI.,
| U DODACIMA PREHRANI

Prilog 11 t.3.

Capsicum annuum longum!

Paprika

Nije dopuSteno kao monopripravak.

Najve¢i dopusSteni udio u smjesi glavnih sastojaka 30%
m/m.

Upozorenje: moZe izazvati nadrazaj ZeluCano-crijevne
sluznice.

Osobe koje uzimaju lijekove trebaju se prije uzimanja
posavjetovati s lijecnikom.

Capsicum frutescens 1)

Kajenska paprika, ¢ili

Nije dopusSteno kao monopripravak.

Najveci dopusteni udio u smjesi glavnih sastojaka 30%
m/m.

Upozorenje: moZe izazvati nadraZaj ZeluCano-crijevne
sluznice.

Osobe koje uzimaju lijekove trebaju se prije uzimanja
posavjetovati s lijecnikom.

Carduus marianus (Silybum
marianum)

Sikavica, obicni oslobod

Najveca dnevna doza: 140 mg silimarina.
U sastavu je potrebno naznaciti koli¢inu silimarina.

Osobe koje uzimaju lijekove trebaju se prije uzimanja
posavjetovati s lije¢nikom.

Ne preporucuje se trudnicama, dojiljama i djeci.




POVEZNICA S KATALOGOM NOVE HRANE

Urtica dioica

Common Names

EN: Nettle, stinging nettle, greater nettle, BG: Kopriva, DK: Stor Nzelde, NL: Grote brandnetel, Fl: Isonokkonen, FR: Grande ortie,
Ortie dicique, DE: GroBe Brennessel, GR: Tsucnida, tsucna, scites, IS: Brenninetla, IT: Ortica comune, orticone, ortica maschia,
NO: Stornesle, PT: Urtiga, PL: Pokrzywa zwyczajna, ES: Ortiga, chichicaste, SE: Brénnéssla

Description

The leaves of Urtica dioica have been used as food in the EU before 15 May 1997. In addition, according to the "Belgian
list of plants that are considered to be not novel for the use in food supplements™” the use of all plant parts of stinging
nettle or greater nettle is authorized in food supplements.

Tnbul‘us terrest”s Nettle is the common name for between 30-45 species of flowering plants of the genus Urtica in the family Urticaceae, with a
cosmopolitan though mainly temperate distribution. They are mostly herbaceous perennial plants, but some are annual and a few
are shrubby.

Common Names ) . o . i
The most prominent member of the genus is the stinging nettle Urtica dioica, native to Europe, north Africa, Asia, and North

i i America. The genus also contains a number of other species with similar properties. However, a large number of species names
Devil's thom (EN), caltrop, buzdyganek ziemny (PL), Abralho (PT), Betlemuss, Dreispitz, Erdsternchen, Erdwurzeldom (DE), that will be encountered in this genus in the older literature (about 100 species have been described) are now recognized as

kotvignik zemni (CZ), kiralydinnye (HU), malteserkors (DK), navadna zobaica (SL) synenyms of Urtica dioica. Some of these taxa are still recognized as subspecies.

Most of the species share the property of having stinging hairs, and might be expected to have similar medicinal uses to the
stinging nettle. The stings of Urtica ferox, the ongaonga or tree nettle of New Zealand, have been known to kill horses, dogs and at
least one human.

Description

Plants belonging to the Zygphyllaceae Family which are most visible towards the end of summer as they reach maximum size after

erminating shortly after summer rains.
9 9 v Novel Food Status

Novel Food Status “ What does it mean?

@ What does it mean?

Lavandula officinalis

Common Names

Lavende (FR), Lawenda wakolistna (PL), Lavanda (PT, ES), Laventeli (FI), Lavendel (DE, NL), Tahklavendel (ET), Levandule ) ) _
lékafska (CZ), Orvosi levendula (HU), AeBévTa (EL), 2egte lavendel (DK), Dziedniecibas lavanda (LV), Navadna sivka (SL), WAl This:product was on the marketas a food of food Ingredlent and consumed fo a

e . significant degree before 15 May 1997. Thus its access to the market is not subject
Lavendel-art (SE)’ Lavandula angusllfolla, Common lavender, Eng"Sh lavender (EN) to the Novel Food Regulation (EU) 2015/2283. However, other specific legislation

may restrict the placing on the market of this product as a food or food ingredient in some

. Member States. Therefore, it is recommended to check with the national competent
Description authorities.

The edible part of lavender is the flowering top. According to information available to Member States competent authorities this
product was used only as or in food supplements before 15 May 1897. Any other
food uses of this product have to be authorised pursuant to the Novel Feod

Lavandula officinalis is a plant belonging to the Lamiaceae Family and native to the Mediterranean area, cultivated in countries like Regulation

France, Italy and Spain. Due to its special odor, lavender has found wide application in perfumes and cosmetics throughout history.
There was a request whether this product requires authorisation under the Novel
Food Regulation. According to the information available to Member States'
competent authorities, this product was not used as a food or food ingredient
before 15 May 1997. Therefore, before it may be placed on the market in the EU as a food
or food ingredient a safety assessment under the Novel Food Regulation is required

Novel Food Status

u What does it mean?

There was a request whether this product requires authorisation under the Novel
u Food Regulation. Further information is required.




PRIMJERI BILINIH VRSTA | NUTRIJENATA
KAO NOOTROPIKA....?



NOOTROPICI

DJELOVANJE NA MOZAK
poboljSavaju pamcenje

- bioloski aktivne tvari biljnih vrsta - koncentraciju
= smatraju se mozdanim stimulansima - ucenje
= ucCinkovito poboljsavaju mentalne i - svijest
kognitivne funkcije - poboljsavaju mentalne

-, lijekovi za mozak”
- MENTALNE SPOSOBNOSTI!

sposobnosti - kao pomo¢ za
ucenje, odradivanje
slozenih i stresnih poslova

= pomazu u borbi s nekim
oblikom zaboravnosti, ¢ak i

The receptor modulators The enzyme modulators A neurogenesis promoter o, . .
- Stite mozak od raznih
fizickih ili kemijskih
neravnoteza

Categorizing the Nootropics

This category is made up of drugs such It consists of drugs which interact with This is a category containing all
as the Rimonabant, and Cannabidiol enzymes, usually in order to increase nootropics drugs which do not directly
(CBD) which directly interact with or decrease levels of an associated interact with receptors or enzymes
receptors. neurotransmitter, for example, the and have been investigated for the
9-Methyl-R-carboline (9-me-BC). treatment of major depressive

eu rotr: a nsmitter

kontrakcije i opustanja

disorder (M.D'D) amgn'gst other . .
o o cognitive deficits. - povecavaj u SpOSObnOSt
‘ tijela da kontrolira

g d rug
Caa
ceptor — —

nzyme

misica




KATEGORIZACIJA
*dodaci prehrani
*lijekovi koje propisuje lijecnik

= pomoc u lije¢enju ADHD-a

- kod poremecaja pozornosti s
hiperaktivnos¢u

= raznih oblika demencije - najces¢e kod
Alzheimerove bolesti

Nootropne lijekove propisuju lijecnici
specijalisti s iskustvom u lijeCenju
Alzheimerove bolesti i ADHD-a s namjerom
kontrole bolesti. Oni prate i sigurnost
pacijenta.

8t
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https://www.adiva.hr/adiva/adiva-plus-sadrzaj/adhd-s-odrastanjem-ne-nestaje-vec-se-mijenja/

KATEGORIZACIJA
*dodaci prehrani
*lijekovi koje propisuje lije¢nik

Potrosnja nootropnih biljnih pripravaka je

Siroko rasprostranjena i u porastu:

= Opskrba se vise ne moze pokrivati samo
sakupljanjem samoniklog bilja

- Zetva relevantnih biljnih dijelova u
optimalno vrijeme bitno je jer sadrzaj i
spektar aktivnih komponenata se mijenja
tijekom razvoja biljke

%-E%-E.-»

NOOTROPICI KAO DODATAK PREHRANI

FARMACEUTSKI OBLICI
liekoviti pripravci od biljnih
dijelova mogu se susiti kao neka
vrsta vodene infuzije ili kroz druge
vrste ekstrakcije, u obliku praha,
tablete ili kapsule

Nekoliko vrsta biljaka, grmlja i drveca
odabrani su za testiranje kao
nootropici zbog duge povijest
koristenja u tradicionalnoj medicini.

Istrazivanja su vec identificirala
pojedine

obecavajuce prirodne tvari koje bi
mogle djelovati kao kognitivni
pojacivaci



NOOTROPICI

1. GINKO (GINKGO BILOBA)
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[} ! ! |
4 Ginseng |
g (Panax ginseng ) El« | E[E|lLT |«
B | |-}
Bl Garlic ;
] (Atlium sativum (L) oL WU EELCIa
Green tea extract
‘_u‘; (Cameellia sinensis ) EWCE EICIE \/:
3] S e £ i
=) Garcinia extract
% (Garcinia cambogia ) Ev EEL C |
m ! e I
Guarana exiract |
(Paullinia cupana ) €|wiE E|C|L|v

S -Permiﬁed for use in food either under law or intemal guidelines.
L Pemmitted for use in food supplements - maximum level established.
%’ c Pemmitted for use in food supplements under specific conditions (eg type of extract, ingredients combination in the final
.g product, etc)
' E Permission may be given on a case by case basis ing eval ing issues such as ingredient function.
A Mot currently pemitted. May be itted foll g a pre- ing authorisation.
x Not permitted for use in food supplements, or regarded as medicinal. I
DopuStena je upotreba samo
standardiziranog ekstrakta lista s najviSe 5
ppm ginkolnih kiselina.
Najvecéa dnevna doza: 80 mg ekstrakta.
Ginkgo biloba Ginko

Osobe koje uzimaju lijekove trebaju se prije
uzimanja posavjetovati s lije¢nikom.

Ne preporucuje se kod poremecaja
zgrusnjavanja krvi, trudnicama, dojiljama i
djeci.

Ginkgo Biloba
Benefits & Side Effects

www.healthyfoodadvices.com

Ginkgo is an herb which is only found in
the wild in China, but is cultivated
across the world. The leaves are gener-
ally used to make “extracts” that are
used as medicine.

GOOD FOR: NOT GOOD:

PREVENT ALZHEIMER v STOMACH UPSE Q
HEADACHES J HEADACHE o
RINGING IN THE EARS J DIZZINESS o
VERTIGO v CONSTIPATION o
BLOOD FLOW J SKIN ALLERGY O
RAYNAUD'S SYNDROME J ~
¢ WARNING
DEPRESSION Special Precautions & Warnings:
Pregnancy and breast-feeding:
SEXUAL PERFORMANCE Ginkgo is POSSIBLY UNSAFE
J when taken by mouth during preg-
nancy. It might cause early labor or
CEAUCRIS extra bleeding during delvery if
used near that time. Not enough is
MACULAR DEGENERATION known about the safety of using
ginkgo during breast-feeding. Do
not use ginkgo if you are pregnant
ASTHMA or breast-feeding.
BRONCHITIS

GINKGO LEAF EXTRACT IS LIKELY
SAFE WHEN TAKEN BY MOUTH FOR
MOST PEOPLE WHEN USED IN
APPROPRIATE DOSES.

www.healthyfoodadvs.com

2015




OPEN EFSA | ON-HOLD TVRDNIJE ZA GINKO

- Ciphas, _

WEFSG B COFPER QUESTRMNE PURELIC CONSULTATIONS EXFERTS

wEFsa B COFPER QUESTRMNE PURELIC CONSULTATIONS EXFERTS

Questions
grign

20 resubts found L [xpert G0 swestions to C3V

Open EFSA

Food domain
3T - Ginkgo Biloba [Commaon Name : Ginkgo) - brain healt
-
Aberitrativg an Techvcal Supporn Lant opetadnd cne: 11
Foartanl: Appboation W i
ararraal Haak
Arsinal Wt
Axpmymesnt gng Methociologacal Support
Bological Hazands iritien EPSA-CH J008- 354
2807 - Ginkgo tree (Ginkge biloba) - Cardiovascular system Eyes Ears
Laat updated on
4304 - Ginkgo Biloba (Common Mame : Ginkgo) = blood system microdiroulation
Last wpdated o 0012/2003 sairition EFEA-D-Z008-845T
Bt ekl i - - 2
e 3768 - Ginkgo Biloba (Common Mamae 1 Ginkgo) - Cognitive function
Wistibon EESA-CY. 200481 i Last updased om0
e . Shabtug ik
3918 - G:‘ni-g: Biloba [Comman Name : Glnigu;- - neurcsensary funtions
ment
Last updated o
Sewrbas’ AopACatior TN EFSA-TF 2008 - 488
o (TR) ATET - Gl'nkgu biloba (Comman Mama : Gim&’nl - Artiaxidant proparties
1) DBALIDE e
Laat updated o 101
Enkgo biloba L. extract for cats and degs [Articls 10] Skt Tubd-ilal
Last updased o

2546 - Glnkge bilaba - Sy

® nerveus Démence

Lot upsddated on 01
Shit 77k

3678 - Panax Ginseng (when used in combined formulation with Ginkge biloba} - Cognitive Function

Last updated o 00112
Seatuy: (rriske

3364 - Ginkge biloba [dry extract GEKS01 Pharmatan Dry sxtract from |saves of Ginkgo biloba L., drug/native extract ratio (35 - 45) : 1, selvent of
axtroction Acetone/Water, 6.0% terpene lactones, 24.5% ginkgoflavonelds] - For cognitive performance/blood circulation



Odredivanije:

U HZJZ se odreduje od 2007. godine.

*  ukupnih ginkoflavonoglikozida i
* pojedinacno: kvercetina, kemferola i izoramnetina.

Odredivanje omjera kvercetina i kemferola prema
literaturi i specifikaciji
(metoda AOAC - akreditirana ISO 7025 od 2012. godine)

Certificate Of Anai-ysis"

PRODUCT
BATCH NO.
QUANTITY
APPEARANCE

Ginkgo biloba P.E.
20090120
1000 kg
Light vellow fine powder
SPECIFICATION

RES

Odor/Taste Characteri Confo
Extract Solvent Ethanold Water Conforms
Excipient Mone Confroms
Particle Size( CP2005) 100% through 80 mesh Conforms
n o £ (Lot g L ont s
Total Flavone glycosides{by HPLC) 24% min 24.8%

Quercetin(by HPLC)
Quercetin / Kampferol ratio
Total Terpene Lactones
Ginkgolides{A)
Ginkgolides(B})
Ginkgolides(C)
Ginkgolides(.J)
Bilobalides
Total Ginkgolic acid(by HPLC)

6% min

Sppm max

12.38%
1.07
7.07%
2.32%
1.12%
1.09%
0.32%

Lk K : =)
Total heavy metals(Atomic Absorption)
Lead
Arsenic
Cadmium
Mercury

Pesticides Residue
Microbiological Test
Total plate count{CP2005)
Yeastd& molds

E.Coli.

Salmonella
Staphylococcus
Aflatoxins

MANUFACTURING DATE
EXPIRY DATE

S2.U0 e [any
10ppm max
1 ppm max
I ppm max
| Sppim max
I ppm max
Mot Detected

1000 cfw/g max
100 cfu/g max
Megative
Negative
Negative
20PPB max

Conforms
Conforms
Conforms
Conforms
Conforms
Conforms

Conforms
Conforms
Conforms
Conforms
Conforms
Conforms
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KONACNI PROIZVOD:

v ANALIZE - ZDRAVSTVENA
ISPRAVNOST, SIGURNOST | KVALITETA

v" DEKLARIRANJE SUKLADNO EU i RH
ZAKONODAVNOM OKVIRU

v" ON-HOLD TVRDNJE

v NOTIFIKACIJSKI POSTUPAK

MOZE SE KAO TAKAV NALAZITI NA
TRZISTU DO KONACNE ODLUKE EFSA-e




NOOTROPICI

Ve vise od 2000 godina maca
se koristi kao tradicionalna
prehrambena i ljekovita biljka.
= poznata kao peruanski
ginseng, iako nije botanicki
povezan s P. ginsengom.

Godine 1843. Gerhard Walpers
je vrstu nazvao Lepidium
meyenii

-izuzetno je otporna i jaka biljka
koja raste na 4.000 m n.v., u
podrucju Anda.

-Korijen make sadrzi brojne
bioloski aktivne tvari klju¢ne za
farmakolosko djelovanje

2. MACA (LEPIDIUM MEYENII)

Macaene

0 0 Macamide B

Figure 7. Lepidinnt meyenii’s main bioactive compounds, macamides and macaenes, and their
chemical structiines,
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NOOTROPICI
3. KOFEIN....

COFFEE HEALTH BENEFITS _

alertness 5

" i ife
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flow around the you feel more motivated
body
www.twochimpscoffee.com
Sluzbeni list Europske unije

VRSTA ILI KATEGORIJA HRANE

NAVODI

4. Pi¢a s visokim sadrzajem kofeina ili hrana s dodatkom kofeina

4.1. Pica, osim pi¢a na bazi kave, ¢aja ili ekstrakta kave ili
Caja Ciji naziv sadizi izraz Jkava” ili .caj", koja su:

— namijenjena za konzumaciju bez promjene i
sadrze kofein iz nekog izvora u koli¢ini veoj od
150 mg/l, ili

— u koncentriranom ili dehidriranom obliku i koja

nakon rekonstitucije sadrZe kofein iz nekog izvora
u koli¢ini vecoj od 150 mg/l.

,Visoki sadrzaj kofeina. Ne preporucuje se djeci, trudnicama
ili dojiljama” treba se nalaziti u istom vidnom polju kao
naziv pica, nakon ¢ega se, u skladu s clankom 13. stavkom
1. ove Uredbe, u zagradi navodi sadriaj kofeina izrazen
umg na 100 ml

4.2. Hrana, osim pica, kojoj je kofein dodan u fizioloske
svrhe.

Uredba 1169/2011/EC

Napomena ,Sadrzi kofein. Ni preporucuje se djeci ili trud-
nicama” treba se nalaziti u istom vidnom polju kao naziv
hrane, nakon cega se, u skladu s ¢clankom 13. stavkom 1.
ove Uredbe, u zagradi navodi sadrzaj kofeina izrazen u mg
na 100 g/ml. U slucaju dodataka prehrani sadrzaj kofeina
iskazuje se po obroku koji je na etiketi preporucen za
dnevnu konzumaciju.

Brain on Caffeine vs No Caffeine

y 3‘)}_

&I
ot 1
234 s
L\ A W\
7

j

%

Caffeine
—

Previsoka konzumacija
uzrokuje nervozu, tremor
i nesanicu

Efedrin stupa u interakciju s KOFEINOM - Uzimanje
kofeina zajedno s efedrinom moZe uzrokovati prejaku
stimulaciju, a ponekad i ozbiljne nuspojave i probleme
sa srcem. Ne uzimajte proizvode koji sadrze kofein i
efedrin u isto vrijeme.

- EFEDRA JE ZABRANJENA

Drugs with adverse effects when accompanied
by caffeine consumption

= Fluvoxamine

= Medications metabolized by CYP1A2
= Ritalin

= Dextroamphetamine

= Phenylephrine

= Pseudoephedrine

* Alcohol

+ Beta-blockers like propranolol

+ MAOIs (Monoamine oxidases)

+ Clozapine

+ Benzodiazepines like diazepam
+ Heart medications like verapamil

* Theophyliine - Ciprofioxacin

+ Levothyroxine = Mexiletine

* Warfarin = Ondansetron

+ Adderall = NSAIDs like naproxen

+ Birth control pills = Fluoxetine

Py & 2y

and caffeine, if require be consumed in a gap
with medication upon medical advice

high caffeine consumption

Depletions: Herbs & Supplements

Vitamins, minerals, and electrolytes: Based on clinical review and human reports, caffeine, particularly in large
amounts, may reduce potassium levels (346;257,347:225) and increase sodium loss (591). Based on secondary
sources, at high levels (more than 744mg daily), caffeine may increase calcium and magnesium loss in urine However,
a 1994 National Institutes of Health (NIH) advisory panel concluded that caffeine has not been found to affect calcium
absorption or excretion significantly and that two tablespoons of milk added to one cup of coffee may counteract any of
the calcium lost. Based on secondary information, caffeine consumption may result in a loss of several vitamins and
minerals, including thiamine (B1), riboflavin (B2}, pyridoxine (B6), vitamin B, vitamin C, potassium, magnesium, zinc,
and iron.



NOOTROPICI
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L-TEANIN

u zelenom ¢aju; ne djeluje toliko na
pojacavanje rada mozga, ve¢ na smanjenje
stresa i napetosti ¢cime se postize koncentracija

ACETIL-L-KARNITIN
povecava energiju potrebnu za funkcije mozga,
te poboljsava budnost, paméenje i paznju

KOLIN
pomaze u metabolizmu acetilkolina u mozgu
najveca dnevna doza do 3 g dnevno



STANDARDIZACIJA NOOTROPIKA

Vedina nootropnih biljnih dodataka prehrani ne djeluje odmah nakon jedne
primjene i mora se uzimati u optimalnim dozama dulje vrijeme

Moguci problem u istrazivanju prirodnih bioloski aktivnih tvari i njihovih proizvoda
je standardizacija oblika i doziranja

Biljke sadrze mnoge bioloski aktivne tvari koje mogu izazvati razliCite bioloske
ucinke, ali ovise ne samo o svom genotipu, vec i mjestu rasta, sastavu tla, klimi, sto
automatski utjece na kemijski sastav biljnih tkiva

Nemaju dovoljno klinickih istrazivanja vezano na primjenu kod trudnica, dojilja i
djece stoga je potreban oprez



PRIMJERI BILINIH VRSTA | NUTRIJENATA
KAO ADAPTOGENA....?



ADAPTOGENI A ¢°
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ADAPTOGENE BILJNE VRSTE

Znanstveno najopseznije proucavani adaptogeni su:
Withania somnifera

Rhodiola rosea

Schisandra chinensis

Eleutherococcus senticosus

Table 1
Actions and side effects of adaptogens in athletegs \
5. Ko Audaptogen Biological Name Acton Caution/side effect
1 Ashwagandha Withania somnifera Improves muscle strength, endurance, and Rhinitis, constipation, decreased appetite
quality of life
2 Astragalus Astrogolus Improves endurance and muscle recovery It is immunomodulatory, so persons with
membranoceus autoimmune diseases cannot use it
3 Cordyoeps Ophiocordyceps Improves endurance and energy Dry mouth, nausea, and diarrhea
sirensis
4 Ginseng Panax ginseng Enhances muscle strength, endurance, Mild insomnia, hot flushes, and dyspepsia
and muscle recovery
5 Haly Basil Ocirmum sanctum, Muscle recovery Mild nausea
Ocimum teneiflorum
6 REhodiola Rosea Rhodiola rosea Enhances physical strength, endurance Dizziness, dry mouth, or unrestrained saliva
and production
7 Schisandsra Schisondra chinensis Improve muscle strength, endurance, and May interfere with CYP-450 iscenzyme
overall physical performance
8 Turmeric Crrcuma longa Protects against inflammation and In some cases, diarrhea, headache, and rash
enhances muscle recovery




ADAPTOGENI
1. ASHWAGANDHA (WITHANIA SOMNIFERA)

* indijska biljka - korijen ima ,,miris po konju”
* aktivne tvari su steroidni laktoni vitanolid A, vitaferin A i vitanozid IV
* iskljucivo se koristi korijen, a ne nadzemni dio biljke

Ashwagandha djeluje neuroprotektivno te smanjuje pretjerano poviseni
kortizol. Preporucuje se najvise 600 mg ekstrakta dnevno.

Published patents of . somnifera

on multiple brain disorders I_ET )

Cognitive impairment

S

Mechanism
involved in
various brain
disorders

Alzheimer's disease

Withaferin A
Withanolide (A.B,E, F.J,GAMN)
Withanone
27-hydroxywithanolide B
Withanosides

Withafastuosin E

Somniferine

Stigmasterol

Glycowithanolides (sitoindoside
IX and sitoindoside X)
Withanamide (A and C)




NUSPOJAVE, ON-HOLD TVRDNJE
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4507 - Withania somnifera-roots-Ashwogandho, Winter cherry - Antioxidant Activity

Laas ypdated pre 100072000
Statu: Fubinhed

luiTithen EFSA-CH M08 336

2503 - Withania somnifera (Withania, horse smell, ginseng Indian, arhwagandha) - Cardiovaicular health
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Rhodiola rosea
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ADAPTOGENI
RODIOLA (RHODIOLA ROSEA)
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Rare Side Effects of Rhodiola Rosea
wiy

=
=

Headache

=y s
Difficulty sleeping
Mote: The U.S. Food and Drug Administratien (FDA) does not

regulate the production of herbs and s

|Preclinical Mechanisms
/N Energy substrate stores

1 Antioxidant activity

' Muscle fatigue and damage

Exercise Performance

A

Muscle damage
Inflammation

= Energy systems
Antioxidant activity

Considerations Perceived exertion

Total/bioactive dose
Supplementation duration
Participants & training status

Exercise test characteristics

Primjena kod sportasa




ADAPTOGENI
RODIOLA (RHODIOLA ROSEA)

3558 - RHODIOLA CRENULATA - Contribuies o the maintenance of & nermal bisod circulation

2484 - Rhodola roses (Rbedisln) - Digestive heabth

2559 - ervract of rhodolia (Rbedicds rodsa) - sdaptegen, beigs to stimulate nerveus system

KO

LICINE:

Znanstvena istrazivanja potvrduju
upotrebu rhodiole kao dnevne
preventive protiv umora ucinkovita
ve¢ u dozama od samo 50 mg

za akutnu upotrebu protiv osjecaja
umora i za antistres efekte 288-680
mg

PreporuCa se ne prekoraciti
spomenutu dozu od 680 mg,
budu¢i da vele doze u pravilu
mogu biti neucinkovite

Rhodiola rosea

Rodiola crvena

Nije dopusteno kao monopripravak.

Najveca dnevna dozkstrakta podanka i korijena.

Ne preporucuje se uzimanje duZe od 2 tjedna u kontinuitetu.

Osobe koje uzimaiju lijekove trebaju se prije uzimanja posavjetovati s lije¢nikom.

Ne preporucuje se trudnicama i dojiljama.

Pravilnik o tvarima NN 160/2013




ADAPTOGENI
3. SIBIRSKI GINSENG (ELEUTHEROCOCCUS
SENTICOSUS)

Tradicionalno se koristi u azijskim zemljama no BENEFITS OF

njegova konzumacija, popularnost i . . .
rasprostranjenost manji su od azijskog ginsenga Siberian Glnseng

(Panax ginseng).

IMPROVES
TI-INFLAMMATORY
AIFE“EUULEG inflammation leads to 0 DEPRESSION

Benefiti ginsenga prema tradicionalnoj kineskoj
medicini su "ozivljavanje gi-ja i jacanje slezene,
toniziranje bubrega za ublazavanje mentalnog

naprezanja", dok se upotreba u Sibiru (odakle ot s ot o

biljka originalno potjece) i Rusiji obi¢no IMPROVED SLEEP
povezuje s promicanjem fizicke izdrzljivosti, ke s )
poboljSanog nespecificnog imuniteta te FLOWB LENE

dugovjecnosti.




ADAPTOGENI
SIBIRSKI GINSENG (ELEUTHEROCOCCUS
¥ senTICOSUS)

1II

@efsa B OPEN QUESTIONS PUBLIC CONSULTATIONS EXPERTS
Questions
eleutherococcus Q

Nutrition EFSA-Q-2008-4076
3345 - ELEUTHERQCOCCUS SENTICOSUS MAXIM. - Contributes to maintain a healthy blood sugar level. Nutrition EFSA-Q-2008-4075
Last updated on: 28/10/2009 3344 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Adaptogen.
Status: Published

Last updated on: 12/03/2021

Status: Intake
Nutrition EFSA-Q-2008-4077
3346 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Contributes to the maintenance of a normal blood pressure. .

Nutrition EFSA-Q-2008-4078
Last updated on: 12/03/2021 3347 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Imparts a fresh breath.

Status: Intake
Last updated on: 12/03/2021
Status: Intake

Nutrition EFSA-Q-2008-4473
3755 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Contributes to body defences against external agents. .
Nutrition EFSA-Q-2008-4079

Last updated on: 03/08/2010

3348 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Self well-being.
Status: Published

Last updated on: 03/08/2010
Status: Published

Nutrition EFSA-Q-2008-4473

3753 - Eleutherococcus senticosus = Acanthopanax senticosus (Common Name : Taigaroot, Siberian ginseng) - Cognitive and mental performance

Nutrition EFSA-Q-2008-4476
Last updated on: 12/03/2021 3756 - ELEUTHEROCOCCUS SENTICOSUS MAXIM. - Supports immune defences.

Status: Intake
Last updated on: 07/09/2010
Status: Published

Mutrition EFSA-Q-2008-4474

3754 - Eleutherococcus senticosus = Acanthopanax senticosus (Common Name : Siberian ginseng) - Physical and mental health/Recovery

Last updated on: 12/03/2021
Status: Intake

Nutrition EFSA-Q-2008-4427

3704 - Eleutherococcus senticosus = Acanthopanax senticosus (Common Name : Taigaroot, Siberian ginseng) - Immune health

Last updated on: 12/03/2027
Status: Intake
————




GLOBALNI TRENDOVI



BUDUCNOST NOOTROPIKA

Globalno gledano - dodaju se u sve vise proizvoda - i dodataka prehrani i hrani te se
ocCekuje rast novih proizvoda i konzumacija

Precedence Nootropics Market Share, By Region, 2024 (%) o
m North America
M Asia Pacific
Latin America
MEA . - -
North America Latin America Europe Asia Pacific Middle East Africa
Sou Source: Coherent Market Insights

POTENT rsRuiii®
Bioperine®
.. Black Pepper

Alpha GPC.
(Choline)
250

= |
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BUDUCNOST ADAPTOGENA

Globalno gledano i oni se dodaju u sve viSe proizvoda - i dodataka prehrani i hrani te se
ocCekuje i njihov rast i konzumacija

Global Adaptogenic Beverages Market Research Report

| By Product Type: |

By Beverages Type:

2034
Ready-to-drink Tea-based Others

Largest Region:

North America

Market Size:

US$1,385.1
= Mn (2024)
(- w2024

| |
| |
| |
I |
|
: Others | Online -
I | 2034
CAGR
|
|- (2025-2034) | : | oers [
KN | |
| |
' |

“Pie Charts and Bar Graphs are for filustration only and do not represent actual data.
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o dodavanju vitamina, minerala i odredenih drugih cvari hrani

BITNO - NOVE EVALUACLJE SIGURNOSTI, ¢lanak 8

Submission of a REQUEST with necessary
Member State information to demonstrate that the conditions
(MS) required are met
v . —
'OC Commission
§ Publication of any complete request made by MS on
= Commission’s website
o -
Q
EFSA Risk Assessment Opinion
Comments by - not harmful effect
interested => - harmful effect
parties - harmful effect but scientific
- uncertainty exists .
| Decision by Commission + MS Monacolink Lovastatin
Acid Form
Substance “X” listed in Part C
FILE
18 months Food
EFSA Business
= ’ scientific data ! Qperators
on safety
9 months
(+ 3 m@nths) Supplementary
.. information
Opinion

Decision by Commission + MS

PRILOG ]

TVARE (1A JE UPORABA U HRANI ZABRANJENA. OGRANICENA ILI POD NADZOROM ZAJEDNICE

Do A




ZA KRAJ...

IstraZivanja pokazuju da pravovremena konzumacija adaptogena moze pomodi u
borbi sa stresom, ali i u starosnim poremecajima, kao Sto su neurodegenerativne i
krvozilne bolesti. S njima mozemo dulje odrzati svoj zdravstveni status na
normalnoj razini, poboljsati kvalitetu Zivota, zdravlje i dugovjecnost

IstraZzivanja nootropika pokazuju da izravno sudjeluju u neurotransmisiji,
metabolizmu energije te djeluju na promjene razine hormona koji utjeCu na
zdravlje i funkciju mozga, zastitu mozga od ostecenja i disfunkcije te ublazavanje
poremecaja koji mogu utjecati na mentalna stanja/bolesti poput depresije,
anksioznosti i nesanice

Razvoj sve veceg broja prehrambenih proizvoda prati trendove i dodaju se biljne
vrste, njihove bioloski aktivne tvari i nutrijenti u razne proizvode

No, bez obzira na obecavajuce rezultate istrazivanja potrebno ih je konzumirati
umjereno i prema preporukama nutricionista i lijecnika, bez obzira na navedene
prednosti bioloski aktivnih tvari



HVALA VAM NA PAZNJI!

lea.pollak@hzjz.hr
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