Sacharidy.
Mono — polysacharidy.
Definice monosacharidi — polyhydroxyaldehydy (ketony)

funk¢ni skupiny (alkoholické, karbonylové —na C1 nebo C2)
pocet uhlikl (nejvyznamngjsi 5 a 6)

Lo CH,OH
1
lC/ | 2
| 2L£=0
H——OH |
H_OH
CH OH H,
D - glyceraldehyd dihydroxyacetor
P CH,OH
\C// | 2
|« C=0
H—C—OH |
| CH,OH
CHZOH 2
D - glyceraldehyd dihydroxyaceton

pocet stereoizomeri = 2X (x = pocet C*)
aldosy -x=n -2 ketosy-x=n-3

n = pocet C atomii



ALDOSY

(EHO
HCOH

|
CH,OH
D-glyceraldehyd

/

CHO
H|COH
HOOR

(I:HpH

D-erythrosa

CHO
H(':OH
H(I—}OH
HEOH

cl:ﬂon

p-ribosa (Rib)

e
(IJHO
HCOH
H(IL‘OH
H(IZ‘OH
HCOH

CH,0H

D-nllosa
(All)

?BO
H0(|:l~1

H(IBOH
H(I.‘.OH
H([:‘.OH

CH,0H
p-altrosa

(Alt)

M

CHO
HO(IJH
HéﬁOH
HC|30H
.(I3H 4OH
D-arabinosa (Ara)

"

C11HO (IJHO
HCOH HO(l!H
HOéH HO(IJH
HJ:OH H(|JOH
|
H(I.‘.OH H(IJOH
CH,0H CH,0H
D-glukosa D-mannosa
(Gle) (Man)

Ty

(|JHO
HO(EH
HCOH

|
CH,0H
D-threosa

?HO
HCOH
HO(IEH
l—I(I':OH
(IZHEOH
p-xylosa (Xyl)
¥ N
?HO ?HO
HCOH HOCH
H(I.‘.OH H(ll()H
HO&H HOéH
Hton  mCoH
CIBH-_,OH (IZH._,OH

D-gulosa D-idosa
(Gul) (1do)

CHO
HOEH
HOC|>H

H(l'JOH

CH,0m

D-lyxosa (Lyx)

CHO
HOCH
HOCIZ‘H
HO(I:H

ml:on
éu,o&

D-talosa
(Tal)

(IJ‘HO
HCIlOI-{
HOCH
HO(;.:H
H(llﬂH
CH,CH
D-galaktosa
(Gal)



QM

C
H—|C— OH
HO—(|j—H
H— %I—OH
H— ?—OH
CHZOH

D - glukosa

QM

C

|
HO—C—H

H—C—OH
HO— | —H
HO— (F—H

CHZOH

L - glukosa



Triosy -
Tetrosy -
Pentosy -
Hexosy -

Heptosa -

KETOSY

CH,OH
¢—o
(|3H20H
glyceron (dilydroxyaceton)

CH,OH

cC=0
HL!.‘OH
€|3H20H
D-erythrulosa

(lll-I.ZOH

C=0
I-l(|ZOH
Ht!:OH

vtl;}ipﬂ
D-ribulosa

HCOH
HCOH
H([JOH
CH,08
D-psikosa

HOCH
HCOH
HICOH

(I}HZOH

D-fruktosa

threosa, erythrosa
ribosa, deoxyribosa

(IJ‘HEOH
C=0
HOéH
H(ll‘OH
(|3H20H
p-xylulosa
l}l‘l ,OH (I:H ,OH
C=0 C=0

| |
H£|30H HOCH

I
HO‘|3H HOCITH
HCOH HCOH

| 1
CH,OH CH,OH

D-sorbosa D-tagatosa

glyceraldehyd, dihydroxyaceton

glukosa, manosa, galaktosa

fruktosa
sedoheptulosa



/H R—O / H | O |
R—OH * R“—/C ~— C\ O
\\O R” “oH
hemiacetal ran
Fischerovy vzorce Haworthovy vzorce
QM
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H_| ol H,OH H,OH
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HO—C— H
(|j i ? ]?/C\\ — H
H—C—OH OH‘f ‘f OH OH
H—(—oH OH
CH.OH D-glukopyranosa
2
/R" R_O\ /R" o
R—OH * R— — < 7
hemiketal furan
CH,OH
| 2
0
HO—C—H HO HC CH OH HO,HC
| o o)
H—¢—OH (f (f Hlg nuoH
OHH

D-fruktofuranosa

CH,OH
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CH_.OH | CH_OH
2 H—C—OH 2
H (0] H o OH
H H PR HO—(|:—H “— H H

OH OH H—(f—OH OH H

H OH H—?—OH H OH
CH_OH

o—anomer (63 %) «— MUTAROTACE <«— [B—anomer (36 %)

LA

vani¢kova zidlickova

KONFORMACE



Rovnouazna formy _glukosy

HO —CH, o -CH,
W 0. H H 0 OH
+ N
oH 1§
HO OH p * £2,5° HO
H OH /
36% «- D- glukopyranosa \ A-D- uhopu,ranosa
(el + 442° HO~CH, o]y +22,5°
" ok C-H
Oh H
HO

H OH
aldchtjdouc’a forma CO-‘FN

no- cH;, Ho-at, W )
0 H /C W H 4
H OH H H

H OH H OH

<1 a(-D—chuhofumnosa ﬁ-D-qluhofuranosa Z 1l



Derivaty monosacharidu

Oxidace :

A. Mirna = aldehydicka skupina — karboxylovou skupinu
H O
7
1IC

, —>

,COOH

ALDONOVE KYSELINY - glukosa — k. glukonova

B. Specifickd = primarni OH skupina — karboxylovou skupinu
. — ;
CH,OH 6C OOH

URONOVE KYSELINY - glukosa — k. glukuronova

C. Silnad = aldehydicka skupina + primarni OH skupina

H\ O
4
IC 1(;OOH
| !
CH,OH COOH

ALDAROVE KYSELINY - glukosa — k. glukarovi



Tvorba laktoni u aldonovych a uronovych kyselin

A
COOH C
H—(|3 —OH H—(|3— OH
HO—(|j—H N HO—(|j—H o
H— | —OH H— %J—OH
H—C—OH H—C—
(EH ,OH (EHZOH
k.glukonova D-glukonolakton
O\ ()\
I ‘f—
HO—C -H, O0=C
HO—(|||3 0 ﬁ; 0:(:3 0
H—C—— H—(f—
HO— ﬁj —H HO— ? —H
CH,OH CH,OH
k.dehydroaskorbova

k.askorbova




Redukce :
mirnd = karbonylova skupina — hydroxy skupinu
POLYHYDROXYALKOHOLY - ALDITOLY -itol

(|3H20H
H—C—OH

|
HO—C—H

H— (|f —OH

H— (E —OH

CH 2OH
GLUCITOL - SORBITOL

Deoxycukry - OH skupina nahrazena H

OH_H H OHH H
2 0) 0)
H H
HO OH HO H

RIBOSA DEOXYRIBOSA

Aminocukry - OH skupina nahrazena NH, skupinou

CH OH CH OH
NH(ECH

O
GLUKOSAMIN N-ACETYLGLUKOSAMII




Sialové kyselina - kondenzace N-acetylmanosaminu + pyruvatu

(|?H20H
HO?H
HOCH
H3C— C—HN o 0) OOH
H H
H OH
H H

K. SIALOVA




d ykosi dy

CHZOH

0
H H

OH OR
H OH

O-glukosid

glykosidicka vazba - OR, SR, NR - specificky $tépi glykosidasy

CHZOH CHZOH

H o) H 0)
H H H H
OH o OH
H OH H OH

a(l1-4)

MALTOSA
O - a -D - glukopyranosyl (1 -4) - a -D — glukopyranosa

CH,OH CH,OH
H 0 H o H
H H H O
OH Y oH
H OH OH H
al - al
TREHALOSA

O - a -D - glukopyranosyl (1 - 1) - a -D — glukopyranosid



CH(HI

EH)HC
H H
(}IOH

al- 32

SACHAROSA
O - a -D - glukopyranosyl (1 -2) - B - D — fruktofuranosid

CH(HI (IIOH

B(l ~4)

LAKTOSA
O - B -D - galaktopyranosyl (1 - 4) - B -D — glukopyranosa

CH,OH CH,OH
H 0) H O H
H H H H
OH H H
OH H OH
B(1-4)
CELLOBIOSA

O - B -D - glukopyranosyl (1 »4) - B -D - glukopyranosa



HOH,C HOH,C

oSO AN TN O

HOH,C

Cellulose
(B-1,4 linkages)

HOH2C
HOH2C

OH HO
HOH,C

Starch and Glycogen
(01,4 linkages)
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AMYILOSA

(a) CH,OH CH0H
9. 1 H o H
cm H OH
glukosa g‘um!ﬂ n

@)

AMYLOPEKTIN

CH,0H CH,OH

"0, H H o H
4
p-nslrannffeézec el DH H OH H
0 a(i=G)-vawvici misto

CH,0H

O H H

H

O—r»



CH.0n OH Criz0H OH

SN ZS  NER =l ™

OH {H,OH OH CH0H
al

CELULOSA




HETEROPOLYSACHARIDY - glykosaminoglykany

|
H OH H  NHCOCH;

D-glukuronurdt N-acetyl-p-glukesamin

hyaluronit

CH,OH

H  NHCOCH;,
D-glukuronurét N-acetyl-p-galaktosamin-
4-sulfat
chondroitin-4-sulfit

€00~ CH,080;

H OH H ' NHCOCH;

D-glukuronurét N-acetyl-D-galaktosamin-
| G-sulfdt

chondroitin-6-sulfit

H NHcocy

L-idurondt N-acetyl-D-glukosamin-
4-sulldt
dermatansulfit

CH,OH 8Cl-I 2050,

H NHCOCH.
D-galaktosa N-acetyl-D-glukosamin-
] G-sulfit
keratansulfat

H 080, H NHSO;
D-glukurono-2-sulfit N-sulfo-D-glukosami
6-sulfit

heparin



coo 5 CH,0S05" o CH,0H CH,0805" CH,0S05"
OH L o (OH SO N o (on
C)va
OH NHCOCH5 OH NHCOCH; 0505~ NHSO;~
Chondroitin 6-sulfate Keratan sulfate Heparin
“05S CHOH CH,OH

o [ V—o O
CoO~
OH

Dermatan sulfate

(A)
Man
0-1,2 Man Man
Man ‘a—LZ ‘a—h2
0-1,2 !\/Ianoc_]'3 /y@n
Man Man -~ 1.6
a-1,3\ Man A’]'G
B-1,4
GIcNACc
B-1,4
GIcNACc
p

Asn

NHCOCH;

— Asn —

coo™
0
OH
OH

Hyaluronate

0 B
0
|
OH

NHCOCH;
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iy NS NS4, s T NS4 1+
al Gal Gal
|B-1.3 |B-1,3 ‘3-1,3
GlcNAC GlcNAc GIcNAc
[p-15 [ae [
Gal Gal Gal

O antigen A antigen B antigen






