Fette und Lipide

Klassifizierung: Wachse, Sphingolipide, Terpene, Steroide
Stoffklassen

A. nicht hydrolysierbar

Langkettige Alkane, Carotinoide, Vitamine

Terpene, Steroide

Fettalkohole >C10
Fettsauren >C10

C

Paraffine: z.B.
Hentriacontan C;;H,,

B. hydrolysierbar

Fette (Fettsaure + Glycerin)
Waxe (Fettsaure + Fettalkohol)
Sterolester (Fettsaure + Cholesterin)
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nicht hydrolysierbar

Lipid Soluble Vitamins

Hat CH3 CHs CHs CH=
HO
OH CHz
CHz HzC z CH=
vitamin A CHs CHz
CzoHz0C  part of the visual pigment CzaeHs00z  witamin E an antioxidant
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vitamin Dz calciurm metabolism
CagHasD & bBone arowth vitamin K1 a blood clotting factor
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CHz CHy Hat CHa

p-carotene the precursar to vitamin A




nicht hydrolysierbar
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nicht hydr0|ySierbar The BfC & <fD ring fusions are frans

Steroide
SO0

AR ring fusion
rmay be iz or trans

AR fusion is ois

AR fusion is trans

Cormrmon Steroid Conformations

HzC

HzC HsC O HzC OH
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Typical &nimal Steroids Steroid Sex Hormones
CHz-OH
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y 0 nOH
H HalC
o 8] cartizone

norethindrone

(an oral contraceptive) [an anti-inflammnatory hormone)

Medicinally Useful Steroids

estradiol



Common Name e
Atoms
Butyric acid 4
Caproic Acid 6
Caprylic Acid 8
Capric Acid 10
Lauric Acid 12
Myristic Acid 14
Palmitic Acid 16
Palmitoleic Acid 16
Stearic Acid 18
Oleic Acid 18
Vaccenic Acid 18
Linoleic Acid 18
Alpha-Linolenic Acid (ALA) 18
Gamma-Linolenic Acid (GLA) 18
Arachidic Acid 20
Gadoleic Acid 20
Arachidonic Acid (AA) 20
EPA 20
Behenic acid 22
Erucic acid 22
DHA 22
Lignoceric acid 24

=== A oo

Alpha-Linolenic Acid (omega-3)

Common Fatty Acids

Chemical Names and Descriptions of some Common Fatty Acids

Double
Bonds
0
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(o]

Scientific Name

butanoic acid
hexanoic acid
octanoic acid
decanoic acid
dodecanoic acid
tetradecanoic acid
hexadecanoic acid
9-hexadecenoic acid
octadecanoic acid
9-octadecenoic acid
11-octadecenoic acid
9,12-octadecadienoic acid

9,12,15-octadecatrienoic acid
6,9,12-octadecatrienoic acid

eicosanoic acid

9-eicosenoic acid
5,8,11,14-eicosatetraenoic acid

5,8,11,14,17-eicosapentaenoic acid

docosanoic acid
13-docosenoic acid

4,7,10,13,16,19-docosahexaenoic acid

tetracosanoic acid

1
N\/=12\/=9\/\N\/CDDH

Linoleic Acid {omega-G6)

Sources

butterfat
butterfat
coconut oil
coconut oil
coconut oil
palm kernel oil
palm oil
animal fats
animal fats
olive oil
butterfat
safflower oil

flaxseed (linseed) oll
borage oil

peanut oil, fish oil

fish oil
liver fats

fish oil
rapeseed oil
rapeseed oil

fish oil

small amounts
in most fats



hydrolysierbar

Fette (Fettsaure + Glycerin)
Wachse (Fettsaure + Fettalkohol)
Sterolester (Fettsaure + Cholesterin)

HzQ—DCDECHszCHa HoC— 00O CHa 1 e CHx ch DCDI:CHEII-,-CH CHI:CHEII-,-CHg
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HzC—0OCO(CHz)10CHs HaC—OCO(CHz)16CHs  HaC—OCO(CH2)7CHECH(CH2)7CH:
trilaurin tristearin trialein
mp 45° C mp 71° C mp -4° C

spermaceti: CH3(CH,),,C0,-(CH,);sCH,



Membranen
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Phospholipide

HO N

CHOH 4o "
NH
H—0 0-CH;

OH

Cerebrosid

Plasmalogen, Plasmenylethanolamin
[1-(1-Alkenyl)-2-acyl-sn-glycerol-3-
phospho -ethanolamin]
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N-Acetylneuraminsaure N-Acetylneuraminsaure
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Nucleinsauren, Purin-, Pyrimidinbasen, Nucleoside, Nucleotide, DNA, RNA

Purin-Derivate
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Stickstoffbasen
der RNA

Ribonukleinsaure

Transkription

Translation

e s
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Helix aus
Zuckerphosphat

RNA
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Basenpaarung / genetischer Code

Thymin Adenin
H
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1. Base 2. Base 3. Base
U C A G

U Phe Ser Tyr Cys U
Phe Ser Tyr Cys C
Leu Ser " ~otop” A
Leu Ser ~Stop“ Trp G

C Leu Pro His Arg U
Leu Pro His Arg C
Leu Pro Gin Arg A
Leu Pro Gin Arg G

A lie Thr Asn Ser U
lie Thr Asn Ser C
lie Thr Lys Arg A
Met (Start) Thr Lys Arg G

G Val Ala Asp Gly U
Val Ala Asp Gly C
Val Ala Glu Gly A
Val Ala Glu Gly G
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Vitamine, Alkaloide, Hormone, Antibiotika

R Vitamin Bg Vitamine
HO N OH Aminosaurestoffwechsel
| R = CH,0OH PyrdeXC’l N OH Vitamin A (Retinol)
N/ R =CHO Pyridoxal | Sehpigment, Immunsystem
R = CH,NH, Pyridoxamin
) ) NH,
OH zgtak;n:n B_1§ N)\/\N/\g_\\ Vitamin By (Thiamin)
obalamin 0
OH : : s X | | Vorstufe fir Coenzyme
Vitamin C (Ascorbinséure) Ligasen, )\\NJ I\S OH  Decarboxylasen
(0] Radikalfanger
1) Transferasen
- Immunsystem
|
HO OH ©

Calziumstoffwechsel H
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Vitamin E (Tocoferol)

) Antioxidans
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o) HOUH §
Vitamin K (Phyllochinon) o HO™ S ~"co
Proteinsynthese NH” "NH  Biotin / \[O]/ oH
Hun i Carboxylasen
~H Pantothensaure
o) S COOH Coenzym A
Antibiotika H \
N N_
07547
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L nm, OH T T X
HN cl OMe SIS 4
(0] Cl COOH
0 OH
Tetracycline Chloramphenicol Erythromycin Penicilline

< N
NH CONH2 oy f 0 o
\/O\P/O N (\/I)\NHZ Vitamin B3 (Nicotinamid) Y N
/ =z NAD fur Oxidoreductasen jA
o \O N HZN)\\N N7
. . . O
Vitamin D (Calciferol)

o]

oH Vitamin By (Riboflavin)
OH FAD fir Oxidoreduktasen

(o}
COOH
N Vitamin B4 (Folsaure)
N H C1-Gruppentransfer
H

COOH
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Vitamine, Alkaloide, Hormone, Antibiotika

Alkaloide

Wortbildung aus arabisch al qualja: ,Pflanzenasche” und griechisch -oides: ,ahnlich®) sind naturlich vorkommende, chemisch
heterogene, meist basische, stickstoffhaltige organische Verbindungen des Sekundarstoffwechsels, die auf den tierischen oder
menschlichen Organismus wirken. Uber 10000 verschiedene pflanzlichen, tierische oder von Mikroorganismen produzierte
Substanzen werden dieser Stoffgruppe zugeordnet.

Einteilung nach chemischer Struktur

Die in der Literatur am haufigsten verwendete Einteilung der Alkaloide ist die Kategorisierung entsprechend ihrer chemischen
Struktur. Namensgebend ist der Teil des Molekils, der einen Stickstoff enthalt.

Alkaloide mit heterocyclischem Stickstoff

Pyrrolidin-Alkaloide: z. B. Hygrin

Steroid-Alkaloide: z. B. Solanin

Pyridin-Alkaloide: z. B. Nicotin, Anabasin

Tropan-Alkaloide: z. B. Hyoscyamin, Scopolamin, Cocain

Chinolin-Alkaloide: z. B. Chinin, Chinidin

Isochinolin-Alkaloide: z. B. Morphin, Codein, Papaverin, Berberin, Tubocurarin
Indol-Alkaloide: z. B. Ajmalin, Ergotamin, Yohimbin, Reserpin, Strychnin
Purin-Alkaloide: z. B. Coffein, Theophyllin, Theobromin

Alkaloide mit acyclischem Stickstoff: z. B. Ephedrin, Mescalin
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