Bp1252 Biochemie

#3 Sacharidy a derivaty sacharidu



Sacharidy

* Monosacharidy |
— cukry

* QOligosacharidy

—_—

* Polysacharidy — podstatné vétsi M, nez
oligosacharidy

Sacharidy vznikaji v zelenych rostlinach
fotosyntezou z CO, a H,0.



Monosacharidy

* Hydroxyderivaty aldehydu nebo ketonu
(aldosy resp. ketosy)

* Podle poctu uhliku rozeznavame:
triosy, tetrosy, pentosy, hexosy, heptosy atd.
* Nejvyznaméjsi jsou:
aldopentosy, aldohexosy a ketohexosy



Monosacharidy

CHO CHO
Ho——+ ——oH
CH,OH CH,OH
L-glyceraldehyd D-glyceraldehyd

 Enantiomery = stereoizomery, které jsou
zrcadlovymi obrazy

* Diastereomery = stereoizomery, které nejsou
zrcadlovymi obrazy



| CHO Id
| Aldosy
2 C—OH
3 CH,OH
_ b-Glyceraldehyde
/'/—-/ \
1 CHO CHO
| |
2 H—IC -OH HO—C—H
3 H—C—OH H—C—OH
a CH,0H CH,0H
o-Erythrose o-Threose
CHO CHO THO ’ CHO
‘ |
H-—C—OH HOC H H - C—OH HO—C—H
H—¢—0H H—C— OH HO—C—H HO—C—H
H-——C— OH H C—OH H é OH H g OH
CH,0H CH,0H CH,OH CH,0H
o-Ribose p-Arabinose p-Xylose p-Lyxose
/N /D F LN
l/ \ . \ -
CHO CHO CHO CHO CHO <’ZHO CHO CHO
| ‘
|
C—OH HO—C—H H—C ~OH HO—C—H H—C—OH HO—C—H H—C—O0H HO—C—H
| | l l '
C-OH H-C-OH HO—C H HO -C H H C-OH H ]C—OH HO—‘Cf H HO—C—H
l i } ) i
C—OH H~-'c-ou H—C-—OH H—C—OH HO—C—H HO—C—H HO—C—H HO—C—H
|
C-OH H—C OH H € OH H C—OH H C—OH H f OH H—C—OH H—C OH
| \ . 1 l
CH,0H CH,0H CH,0H CH,OH CH,0H CH,0H CH,OH CH,0H
p-Allose o-Altrose p-Glucose o-Mannose 0-Gulose o-ldose o-Galactose o-Talose



0. _CH0H
2 ¢

CH,0H
Dihydroxyacetone

0. _CH,OH
.‘c’
+ H—C—OH
4 CH,0H
p-Erythrulose
1 -/_—/I \_\\‘b
0. _CH,;0H 0 _CH,0H
|
H-—C-—OH HO—C-—H
|
H—C-—OH H—C—OH
|
CH,0H CH,OH
p-Ribulose p-Xyulose
0 _CH,0H 0 _CH,0H 0 _-CH,0H 0O _CH,0H
C (II = b
H-—C-—O0OH HO——C-——H H—C—0OH HO—C—H
H—C-—OH H—C—OH HO—C—H HO—C—H
H—C-—OH H——C—O0H H—C-—OH H—C—0H
CH,0H CH,0H CH,0H CH,0H
p-Psicose D-Fructose p-Sorbose D-Tagatose

Ketosy



Monosacharidy — cyklické formy
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B-p-Glucopyranose



Monosacharidy — cyklické formy
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D-Fructose o.-D-Fructofuranose

(open-chain form) (a cyclic form of fructose)



Derivaty sacharidu

* Glukosamin a N-acetylglukosamin

H HN CH

0O
B-p-Acetylglucosamine
(GIcNAC)



Reakce monosacharidu - oxidace

* Kyselina glukonova

CHO COOH
H——OH H——OH
HO——H OX. HO——H
—
H——OH H——OH
H——OH H——OH
CH,OH CH,OH

e Kyselina glukuronova

vyznam pri vylucovani latek z organismu

CHO CHO
H——OH H—{—OH
HO——H OX.  HO——H
H——OH ~  H—-OH
H——OH H—{—OH

CH,OH COOH



Reakce monosacharidu - redukce

e Sorbitol (glucitol)

CHO CH,OH
H——OH H——OH
HO——H red. HO——H
H——OH ~  H—-OH
H——OH H——OH
CH,OH CH,OH

Nahradni sladidlo.



Disacharidy

e Sacharosa

CH,OH

HOH,C
. '’ O_ H
H H . |
W OH H/ 1N\ /
HO \ / O CH,OH
H OH OH H
Sucrose

(c-p-Glucopyranosyl-(1 — 2)-p-p-fructofuranose

Slozena z D-glukosy a D-fruktosy.

* Maltosa
CH,OH CH,OH
! 0O
B H 4 H H
oH H /| o N\f" T/ on
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H OH H OH
Maltose
(a-p-Glucopyranosyl-(1— 4)-a-p-glucopyranose

Slozena z D-glukosy.
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Disacharidy

e |Laktosa
CH,OH CHZOF(*)
—0_ _ y A OH
Coon H 2L TINOH H /oy
H \ / H ‘
\ \
H OH H OH

Lactose
(B-p-Galactopyranosyl-(1— 4)-o.-D-glucopyranose

Slozena z D-glukosy a D-galaktosy.
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Polysacharidy

omopolysacharidy

ozeny z jednotek jednoho sacharidu.

Heteropolysacharidy

ozeny z ruznych jednotek.



Homopolysacharidy
« Skrob

Zasobni forma glukosy u rostlin. Tvori vice nez
polovinu vSech cukru pfijimanych v potravée
clovéeka.

**Amylosa — nerozvétvena forma, tvofi Sroubovice
s Amylopektin — rozvétvena forma

HOH,C. O
D770\ “oH}y |
| £—oH" HO- T
HOH,C—— 7 H O\ ‘—O
.0 O,

Starch and Glycogen
(0-1,4 linkages)



Homopolysacharidy

e Celulosa

Slozena z glukosovych jednotek, lidské enzymy
celulosu nestépi.

HOH,C_ o
e X P 9 0 HO _/_O H NN i,

HO— - P HO—\ -
OH  ioH,C 0 OH

Cellulose
(B-1,4 linkages)
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Homopolysacharidy

* Glykogen

Zasobni forma glukosy u clovéka a zvirat.
Polysacharidovy retézec je rozvetveny.
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Starch and Glycogen
(o-1,4 linkages)



Heteropolysacharidy

e Kyselina hyaluronova
OH OH
O
10 A Ho Q
HO 0 -1
OH NH
O)\ n

slozena z kyseliny glukuronové a
N-acetylglukosaminu;

250-25 000 disacharidovych jednotek
Vyskytuje se v kloubni tekutiné.



Heteropolysacharidy

¢ Chondroitin SU|fét COO™ ' CH,0SO0,
0 0
H Y O~ HO H O
OH H /1 ! H A
OH H

Chondroitin 6-sulfate

Slozeny z prevazné z N-acetylgalaktosaminu a

cyseliny glukuronové. Na GalNAc jednotce
jsou vazany sulfatové skupiny.

Hlavni slozka chrupavek.




Heteropolysacharidy

* Heparin

Slozen z glukosaminu, kyseliny glukuronové a
kyseliny iduronoveé. VétsSina aminoskupin
GIcNH, jsou sulfatovane, nektere -OH skupiny
take.

(Kyselina iduronova odvozena od aldohexosy idosy.)

Snizuje srazlivost krve (antikoagulancium).



