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Glucid 1a hop chat h{tu co, phan tlr c6 3 nguyén tO tao thanh: C, H, O.
Cong thUc chung C_(H,0O), = g0i la carbohydrat hay saccharid.

[ glucid }
Monosaccharid oligosaccharid polysaccharid
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1. Monosaccharid (MS)
1.1. DBinh nghia

MS 1a dan xudat cUa polyalcol (3 — 7 C) c6 chlfa nhém carbonyl:

CHO CH20H
| C=0
| o
CH20H CHz00H
Aldose Cetose
Aldehyd - aldose Ceton =2 cetose

1.2. Cach goi ten

SO carbon theo ti€ng Hylap + ose.

3C — Triose 6C — Hexose
4C — Tetrose 7C — Heptose
5C — Pentose



3C 4C 5C
H H H H
L. P \ A \ A \ A’
H\ ,J'D xiljl \':l:’ H—f.l'f—C!H HD—'I’.I'f—H H—(I". —0OH HD—(I".—H
C H—(C—0H HO—(—H H—{—0OH H—{—0OH HO—(_—H H —H
H—{I".—(]H H—{l".—UH H—({—0OH H—{—0OH H—(_—0OH H—{—0H —0OH
CI',Hg!'.]H '[l_',HgDH (IJHEDH éHEDH éHEDH &HEDH éHEGH
| D-Glyceraldehyde | D-Threose | D-Ribose | | D-Arabinose | |D-Kylnse | D-Lyxose
6C
H\ Ciﬂ H\ C’D H\ Ciﬂ H\ C’D H\\E ED H\ Cyﬂ' H\ CIID H\ C’D
—OH HD—'.I!—H H—A —OH H!'.]—i.l!—H H—(l. —0OH HD—lL—H H—A —OH H'D—ll!—H
H—_—0H I-I—'[I'!—'DH HD—(l'f—H H!'.]—f.l'f—H H—{I".—DH H—'I'.I'f—f.]H HD—'IJ'—H H'D—(I'!—H
H——0H H—(_C—0OH H—C—0H H—C—0OH HG—{I".—H HO—C—H HD—'IJ'—H HO—C—H
H—{_—0H H—(_—0OH H—C—0H H—(C—0H H—(_—0H H—(—0OH H—{C—0H H—({—0OH
CH.OH CH:OH CH.0OH CH:0H CH.0OH CHOH CH.OH CH-OH
D-Allose D-Altrosze | D-Glucoze | |D-Mannnse | D-Gulose D-Idose D-Talose

Aldose




3C 4C
(leg'DH (IJHE'DH
CH,0H (=0 7=0
CH,OH b H—ﬁ!—DH HO—(—H
—() . H—C—0H H—(C—0OH
éH OH H_J._DH H,OH (IjHE(jH
2 CH,0OH 2
Dihydroxyacetone D-Erythrulosze D-Ribulose D-Xylulose
6C
{IjHE{jH {lng'DH CH.,OH CH,OH
(=) {|3=D =)
I—I—{I‘.—GH HO—(C—H H—A. —OH HO—(L.—H
H— —0OH H—(—0OH I—IO—A.l —H HO—{:“.—H
—OH I-I—J —OH H—_—0OH I—I—{l".—DI-I
éHEIDH CH,OH CH.OH CH,OH
n-Psicose p-Fructose D-Sorbose p-Tagatose

Cetose




1.3. M6t s6 khdi niém
* POng phdn ddy D va ddy L cia monosaccharid:

Lay glyceraldehyd lam chudn, khi nhém OH & nguyén tU C
bat d0i xUng nam & bén phai goi 1a ddy D, con & bén trai 1a day L.

?HD ?HD
H—l[lil—DH HD—:lj—H
CH,OH CH,OH

D-GGlyceraldehyd L-Glyceraldehyd



* POng phdn quang hoc cla monosaccharid

- SO lugng dOnsg nhan anans hoc: N = 2n
Gurong

bat doi xUng C*). B

CHO CHO

@

CH,,0H

\,

(|]HD (|3HO
H—(|3—DH HD—:lj—H
CH,OH CH,0H

p-Glyceraldehyd L-Glyceraldehyd

CH,0H

(n 1a s6 carbon

- TrU dihydroxyaceton con cdc monosaccharid khac déu c6 C*

nén c6 dong phan quang hoc. cH20H

I
C=0

I
CHzOH
Chbydroxzyaceton



* POng phdn a va 3 cla monosaccharid

OH ban acetal: nam dudi mat phang > dang a (cis).
nam trén mat phang > dang B (trans)

H‘i‘cy g " HLOH E; E:::H
H_E&—DH H} l![ DH /H / a-D-Glucose
HD—E&—H — (5 o q CL E
H-C—OH H '\ Hz0H
50 0
H‘Z%’_‘]H % b iyl \, OH
CH,0H e o 10
n-Glucose H(!)\{Ij é/ \H
3 2
N om

B-p-Glucose



Theo qui uGc dang vong:
- Phoi cdnh cla MS thuOng khéng viét nguyeén tU carbon trong vong.
- Gach doc dUng phia trén hay phia dudi cua mat phang chi nhém OH

H20H

a-D-glucose

H20H
X O

|
B-D-glucose

CH20H

O H20OH
L 15

O -D-fructose

CH20H

0
1
QCHzOH

B-D-fructose

CH=OH
.
1

o-Lrzalactose

CH:0H
)
1

B-Lrgalactose



1.4. Cdc tinh chat co' ban cta monosaccharid.

* Tinh khur (su oxy hod)

- Nhém aldehyd (-CHO) cla cac aldolse bj cdc tic nhan oxy hod yéu
(brom, clo, iode) bi€n d6i thanh nhém carboxyl (COOH) = acid aldonic

CHO
H?DH
HO-CH
HC-OH
HC-CH
CLLOH
C5locose
- Phan ung Fehling
0
S
C
| H
H?DH
HOCH
| + 2CUS04 + 5 MNaOH —=
H?DH
H?DH
CH,OH

COOH
H?DH
HO-CH

I
I—ICl— OH
I—ICl‘— OH
CH:OH

Acid [+ gluconic

0
s
C
| “ONa
H?DH

HOCH

[+ 2H,0 +2Na,S04 + 2 CuOH
HCOH
HCOH

CH,OH Cu,0 + H,0



* Tinh khU (suU oxy hod)
- Nhém alcol bac nhat clla MS bi oxy héa (n€u nhém -CHO dugc
bdo v€) bang mOt chat oxy hod manh nhu hypobromid = acid

uronic tuong Ung.
CHO
HC-OH
HO-CH
HC-OH
I—IC!‘-DI—I
CELOH
(lucose

CH=OH
-

Crzlucose

H,O

[C]

CHO
HC-CH
LIO-CH
HAOH
Hﬁiﬂ{
COOH

Acid glocronic
COOH

H,0

-

Acid Drglocimonic



* Tinh khu (su’ oxy hod)
- DuGi tac dung cUa chat oxy hod manh nhu acid nitric (HNO,) dam
dac, cd 2 nhém -CHO & C1 va -OH & C6 déu bi oxy hod thanh nhém
-COOH. Aldose thanh acid aldaric

HNOs3
CH20H —(CHOH) 4—CHO —> HOOC — (CHOH) +— COOH

Aldose (glucose) Acid aldaric ( glucaric)



* Tinh oxy hod (su’ khU)

CHO CH20H ¢Hz0H
+ 2H | + 2H c=0
(CHOHjp —>  (CHOH)  <—— (C|IHOH) n-1

CH>OH CH20H CH20H

Aldose Polyalcol Cetose
- Puong sorbitol ¢ nhi€u trong qua &, qua tdo... ngu'di mac bénh
ti€u dudng co thé st dung dugc dudng nay.

CH20H —(CHOH® — CHO Lcmmﬁ— (CHOHM — CHaOH
Ghicose aorhital
- Mannitol ding 1am thudc chOng phu nio.

O H
PEg CH:0H

¢ _¢

S : SR
o o
o o
(I:Hon (IZHzOH

Mannose Mannitol



* Phan Ung tao thanh ozazon
natriacetat
Monosaccharid + phenylhydrazin (dU) ------------ > ozazon (tinh thé)

5
S

Glucozazon Galactozazon
(Glucose, fructose, mannose) (Galactose)

[J Phat hién galactose/nudc ti€u (bé€nh nhan bi bénh galactose ni€u).



* Phan Ung tao ete va este

-Tao ete (lién két glucosid)): nhém — OH bén acetal clla MS nay két hop

vGi nhém — OH alcol cUa MS khac CH20H
CH20H CH20H — 0O 1-6 glucosid
1
O O - — O—(63H2

— 0 — 1
1-4 glucosid OH H

-Tao este: cac este phosphat cUa monosaccharid c6 vai trd quan trong
trong trao dOi chat nhu trong thodi bién, tdng hop glucose, glycogen.

CH20H 5 CH20-P 6 H28-P
1 |
/Op | | CH20-P

Glucose-1P Glucose- 6P Fructose-1,6DP



* Phan Ung cOng hop cta nhém carbonyl
- Monosaccharid c6 thé két hop v&i mOt sO chat dOc tao thanh hop
chat it d0c hon hodc khong dbc

(I)H
HC=0 HC-CN
(Cl: HOH)4 + HCN — ((I; HOH)«
CH20H CH20H
Glucose acid cyanhydric Cyanhydrin

* Phdn Ung thé cUa monosaccharid

- Nhém hydroxyl (OH) cUla monosaccharid duoc th€ bang nhém
amin (NH,) tao osamin cUa monosaccharid

CH20H CH-0OH CH20H
o) O o)
5 '
NH: NH> NHCOCHS

D-glucosamin D-galactosamin N-acetylglucosamin



2. Oligosaccharid
2.1. Pinh nghia
- La glucid c6 chifa tUr 2- 8 gbc monosaccharid lién két v6i nhau bang
lien két glucosid . C6 hai loai chinh 1a di va trisaccharid.
2.2. Disaccharid (DS)
- LA loai glucid ma mOi phan tU cUa chiing khi thuy phan cho 2 phéan t(

monosaccharid (lién k€t v&i nhau bang lién két glucosid)



2.2. Disaccharid (DS)

* DS c6 tinh khtr va khong c6 tinh khir:

- Néu nhém OH cUa monosaccharid nay két hop v&i nhém OH
ban acetal cUa monosaccharid khac = disaccharid van con mot
nhom OH bén acetal = con tinh khu.

- Néu 2 nhém OH bén acetal cUa 2 monosaccharid két hop véi
nhau - disaccharid khong con nhém OH ban acetal > khong
con tinh khur.



Maltose Lactose Saccharose
duong mach nha duong s(ra duong mia
Ngubn géc| mam hat ngi s(ra mia (14-25%)
cOc cU cai duong
(-1, 4-glucosid B 14-glucosid B(1,2)-glucosid
HOH H0H HOH HOH CHz%H CH:%H
Cau tao 0 | 0 1 ®0@1 I 2
0 OH 1 OH OH H K
eDglwost oD pglucose| f-D-galactose oD glucose | D glucose  p-D-fructose
Tinh chat c6 tinh Khir c6 tinh Khir khong c6 tinh khir




2.3. Trisaccharid

Cac trisaccharid tU nhien (rafinose, melexinose, gentianose) khong c6
y nghia 16n trong thuc t€. Buoc bi€t nhi€u hon cd 1a rafinose (cU
cdi duong, hat boéng) dugc cau tao tU 3 gbc glucose, fructose va

galactose.

O~CH:
| 0O CH20H
O
0 \ \
CH20H | O~ CH>OH

Cau tao dudng
raffinosse



3. Polysaccharid

{ Polysaccharnd }

Theo ch tlo } [Theo chec n'ng }
l

omopolysacchan Heteropolysacchan(ﬂ
(cc ®éng ®n) ]( éng ®n +chEtkh d)cellulose é thuc vEt) (glycogen, t|nh bét

~

a Acid hyaluronic
| N Condrointin sulfat A
| Tinh bét ] , §
Condrointin sulfat C
L Glycogen P Condrointin sulfat B
[ Cellulose } Keratan s ulfat }

eparin, heparin s ulfeqt




3.1. Homopolysaccharid.
Tinh bOt

Hat ltia (60-80%)
g0c Ngb (65-75%)
Khoai tay (12 - 20%)

KLPT 10° - 107

+ Amylose
Cau tao

c—1 d4—glucosid

ZHz0H CHz0H CH20H

9 9] 9]
1 4 1 4

o o 0

oi-D-glucose
(khoing 1000 gic)

T Amylopecun

-1 A-glucosid
CHCH CHioH CH:OH

1 4 1 )
0 f-1 b-glucosid

CHOH i CHoH

1 4
o

<t-D-glucose

A A

Tinh chat Amylose + I, = xanh 10
Amylopectin + I, tim do

Glycogen Cellulose

POng vat (gan va & Mang té€ bao thuc vat
cO)

107 - 10°

10° - 2.10°

Bi1-4) glucosid

CH20H CHzOH
Howo @@
g ’
éTV&‘Cfi_’yen ph@n P-D-ghicose
nh nh nhiOu h—n

VU ®é dui cha mci
nh nh ng¥%n h—n
Amylopectin

Glycogen + I, > imd6  Bj thuy phan bdi
B-glucosidase



o | glycogen

Su gidng, khac nhau gilta tinh b0t va glycogen


http://images.google.com.vn/imgres?imgurl=http://www.wellesley.edu/Chemistry/chem227/sugars/oligo/glycogen.jpg&imgrefurl=http://www.wellesley.edu/Chemistry/chem227/sugars/polysac.htm&h=464&w=511&sz=43&hl=vi&start=15&tbnid=0m0gs3uO5qJu8M:&tbnh=119&tbnw=131&prev=/images%3Fq%3Dglycogen%26gbv%3D2%26hl%3Dvi

3.2 Heteropolyssaccharid

T wew T vaw

Acid hyaluronic | thuy tinh thé&, cubng nhau thai, | chat k&t dinh & t/ch
dich kh&p, van tim, sun phéi thai, | ’két, can trd sU’ xam
da,sun nhap

Condrointin sulfat A | sun, xUong, sun phoi thai, giac
mac

o - -
Condrointin sulfat C |da, gan, day chang, cuOGng nhau
thai, van tim
Keratan sulfat Keratan sulfat 1 & gidc mac
Keratan sulfat 2 & sun
Heparin gan, trong thanh mach mdau va|chOng dong mau
Heparin sulfat trong phoi




* Acid hyaluronic

COOOH CHZ%H
(1-4)
~N l\
~ @)
B(% , ! B~ — O
NHCOCHSs3
! In

Pon vi: B-D-glucuronic + N- acetylglucosamin bang 1k (1-3)glucosid.
Cac don vi lk v3i nhau bang 1k (1-4) glucosid.



* Condrointin sulfat A, C

Cau tao chung: A.glucuronic + N-acetyl-D-galactosamin-sulfat.

Su khac biét gilra ching 1a vi tri nhém sulfat.

COOH CH20H I COOH HO3SOCH:2 ]
O _p@4)
038 (1-4) y |\ (
B(1-4) B(l L ~ P-4 l3(1 3
NHCOCHs NHCOCH:s
) Condrointin sulfat A on - Condrointin sulfat C -n

(A.glucuronic + N-acetyl-galactosamin-4-sulfat) (A.glucuronic + N-acetyl-galactosamin-6-sulfat)

* Condrointin sulfat B

CHEC‘H
o % 4)
MHCOCHS
n Jd 1

(A.L-iduronic + N-acetyl-galactosamin-4-sulfat)



* Keratan sulfat

I CH20H HossocH: |

O O p1-3)
0 L0
B(1-4) O\“H
NHCOCH:

_ AT

DPon vi: D-galactose + N- acetylgalactosamin-6-sulfat bang 1k f(1-4)glucosid.
Cac don vi 1k v&i nhau bang 1k $(1-3) glucosid.



* Heparin, heparin sulfat

. COOH HO3SOCH: 1
O O
i | o—— 0
OSOsH NHCOCHS3
R In

Don vi: D-glucuronat-2-sulfat + N-acetyl-glucosamin-6-sulfat

Cac thanh phan va don vi lk v3i nhau bang 1k (1-4) glucosid.
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