Hoa hoc Glucid
(Carbohydrat)

[ —
BS. Chi Mai



Muc tieu

O Trinh bay dudc dinh nghia, phan loai, danh phap
monosaccharid
O Trinh bay dudc tinh chat kh(t cla monosaccharid

O Trinh bay dudc cau tao, tinh chat kh{ va nguén
goc clia sucrose, lactose va maltose

O Trinh bay dudc ngudn goc, cau tao, vai trd clia
tinh bot, glycogen, cellulose



Glucid (Carbohydrat)

O L3 cac hop chat hiiu co c6 nhiéu nhat trong tu nhién

O Ngudn cung cap ndng lugng chinh trong biia an cla ching ta

O Vai trd cAu trdc va bao vé cla vach té bao vi khuan va thuc vat, mé lién hop &
dong vat

O B6i tron cac khdp xuong, tham gia vao su nhan biét va két dinh cac té bao.

O Két hop vdi lipid va protein tao cac chat lién hdp glucid

O Cau tao bdi cac nguyén t6 C, Hva O

O Pudc tong hop tit CO,, H,O

O Saccharid, nghta la “ducng”

0 Nhin chung, cdng thic téng quat la (C-H,0), vdin > 3




Phan loai Carbohydrat

* Monosaccharid
Khong thé bi thGy phan thanh cac carbohydrat nhd hon
Puong don (Simple carbohydrates)
= Carbohydrat phtc tap:
Oligosaccharid: 2-14 monosaccharid
Polysaccharid: > 14 monosaccharid: thuan, tap

Monosaccharide + H,0 . o hydrolysis
Disaccharide + H20 e, two monosaccharide units

> @9
Polysaccharide -+ many H,0 e .. many monosaccharide units

Timberlake, (feneral, Grpanic, and Biological Chemistry. Copyright & Pearson Education Inc., publishing as Benjamin Cummings




1.Monosaccharid

O Khai niém vé monosaccharid
® |3 c4c dan xuat aldehyd hoac ceton clia cac polyalcol. (M6t C la
nhoém carbonyl; cac C con lai gan véi —OH)
" Khéng phan nhanh co tu 3-8 C
® Chiing khéng bi thdy phan thanh cac phan ti nhé hon

O
= C6 nhém aldehyd (carbon 1)
O
= C6 nhom ceton (carbon 2) CH,OH
CHO HO——H
CHO Ho & gl
HO+H al on il e
CH,OH

CH,OH CH,OH




Cach go1 tén monosaccharid

O Danh phap:so carbon + “ose”.

u = 3 carbon

u = 4 carbon
u =5 carbon
u = 6 carbon

O Thém tiép dau ngl aldo- hay ceto- biéu thi chiic khit aldehyd hay ceton.
®  Aldohexose
®  Cetohexose

O  Tén riéng: CH,O0H

B Glucose (Aldohexose) I
®  Fructose (Cetohexose) [
CHO HO——H
CHO HO——H H— on
HO+H H——OH H— on
CH,0H CH,0OH




Test nhanh

Phan loai 2 monosaccharid sau:

CH,O0H
CHO -
HO——H HO——H
HO——H H——OH
HO——H H—— OH




Cong thic hinh chiéu Fischer

Dung biéu dién ciu tao thang cla carbohydrat
C oxy héa cao nhat 6 vi tri trén cung (C1)

Dung dudng nam ngang cho cac lién ket vé phia trudc

O O O 0O

Dung dudng thang diing cho cac lién két vé phia sau
Extend forward Fischer projections of glyceraldehyde Project back
_H\C/o Chiral carbon H\C///O -
HO% \H‘-~OH

CH,OH CH,OH
L-glyceraldehyde D-glyceraldehyde




Pong phan D va L

O Theo quy udc, | chi cau tric cé nhém —OH cua C*
cudi cung veé phia tay trai

O [ chi cau tric c6 nhém —OH cla C* vé phia tay

phali
\ / \ /
4 Chiral carbun\ 4
CH,OH CH,OH
L-glyceraldehyde pD-glyceraldehyde




D va L. Monosaccharid

O Hoa lap thé dudc xac dinh bang C bat dbi & xa nhém
carbonyl nhat

O Phan I6n monosaccharid tim thay trong tu nhién thudc

day D (”) o
CHO C—H lclz— OH
H—— OH H——OH HO——H
H—— OH HO——H H——OH
H—— OH H———O0OH H OH
CH,OH H——OH HO——H

c@ Q CH,OH




Test nhanh

O Hay chira dong phanday Dval :

CHO
CHO
HO——H
H—— OH
HO——H
HO——H
HO——H
CH,OH
CH,OH

Ribose Threose

CH,OH

Fructose



Céc dong phan epimer

O Cac dudng chi khac nhau 1 trung tam di 1ap thé

! c||-|o

HO —C—H

|
HO —C—H

p-Mannose
(epimer at C-2)

'cHO

H—C—OH
HO—C—H
H—C—OH

H—C—OH
6

CH,OH

p-Glucose

1c||-|o
H—C—OH
3 |
HO —cI—H
HO —C—H
s |
H— C—OH
¢l
CH,OH
p-Galactose

(epimer at C-4)



D-Glucose

O |3 hexose phd bién nhat,
con goi dextrose

O Co trong hoa qua, si ro va
mat ong

O aldohexose c6 cong thuc
phan t& C,H,,O,

O La duong c6 trong mau

O Pon vj cau tao cla nhiéu
disaccharid va
polysaccharid

H—C—OH
HO—(|3—H
H—|c—0H
H—t|3—OH
(|Z:H=DH

D-Glucose




D-Fructose

O Cetohexose C,H,,O,

O Khéc glucose ¢ C1 va C2 (vi tri cla
nhom carbonyl)

o CH,OH
O La carbohydrat ¢6 vi ngot nhat (thu hai (ll—O
la sucrose) |
N A ’ 2 < ~ HO_C_H
O Tim thay trong nuGc qua va mat ong |
. N ? A H_C_OH
O Sinh ra tu thuy phan sucrose |
2 \ 2 H—C—OH
O Chuyen thanh glucose trong ca the |
CH,OH

D-Fructose




D-Galactose

O Aldohexose

O Khac D-glucose 6 C4

O Khéng tim thay dang tu do
trong tu nhién

O Sinh ra tu lactose, mot

disaccharid (trong sua)

O Vai tro quan trong trong mang
té bao hé than kinh trung uong

CHO
H—C—OH

HO—C—H

HO—C—H
H—C—OH
(IJHZOH

D-Galactose



p-Aldoses D-Aldoses

Three carbons Four carbons Five carbons
H H H 0 H
A \ A N/ A
H (o] H (o) C C C C
N\’ \_Z | I | |
H 0O C _| H—c—oH HO —C—H H—C—OH HO—C—H
N | | | | | |
| "'—CI—O"' HO_CI_H H—C—OH H—C—OH HO—C—H  HO—C—H
H==r=0H H—C—OH H—C—OH H—CI—OH H—CI—OH H—CI—OH H—CI—OH
- du,on &, om ' | | !
2 2 2 CH,OH CH,OH CH,OH CH,OH
- - L / (] L]
D-Glyceraldehyde|| || o-Erythrose b-Threose p-Ribose | [p-Arabinose | |p-Xylose D-Lyxose
A
p-Aldoses Six carbons
(o]
\CI/
HO—CI—H
HO—CI—H
H—C—OH H—C—OH
H—LI—GH H—CI—GH » H—C—OH H—CI—OH
~ . /7 CH>OH CH,OH CH,OH CH,OH
|
Hay ghl nhO p-Allose p-Altrose | p-Glucose | | p-Mannose |
H\C/O H\C/O

I I
H—CI—OH HO—(IZ—H

H—C—OH HO—C—H HO—C—H
HO—CI—H HO—CI—H HO —C—H HO—C—H

H—C—OH |-|—<|:—0|-| H—C—OH H—C—OH

<|:|-|20H CIH20H <|:|-|20|-| (IZHon

p-Gulose p-ldose | p-Galactose | p-Talose




D-Ketoses

D-Ketoses

Three carbons

CH,OH

|
c=0

|
CH,OH

Dihydroxyacetone

Four carbons
CH,OH

|

0
H—ﬁ—OH

CH,OH

D-Erythrul/osé

x

Ghi nhd!

Five carbons

CHOH
=0

H——é——OH

H—(I:—OH

CH,OH

[o-Ribulose |
//'

C|H20H
=0
I
HO-—?-—H
H—C—OH
I

CH,OH

p-Xylulose

Six carbons

CH,OH CH,OH
cC=0 Cc=0
H-—é—-OH HO-—é—-H
H-—é—-OH H-é-—OH
H—-é-—OH H-—é—-OH
CIH >OH CH,OH
p-Psicose
CH,OH CH2O0H
c=0 é==0
H—-é——OH HO—C—H
HO— CI—H HO—CI—H
H— (I'-—OH H —CI—OH
CH,OH CH,OH
p-Sorbose p-Tagatose




Hemiacetal hay hemicetal
(ban acetal hay ban cetal)

O Hemiacetal la gi?Phan tng gitra nhom aldehyd hoac ceton vdi alcol
tao ban acetal

O Hemiacetal dudc tao thanh nhu thé nao? N

0]
| H |
B A —_

CH;—C——H  +  CH3OH CH;——C—H

CHj

O Néu alcol va carbonyl trong ndi phan t( lién két véi nhau sé tao
thanh cai gi? Ban acetal noi phan tu’

A A\ /\
o NN \ \

HOCH, HOCH,

CHZOH /o o\ /\
Ho \ \

O=O




O Céac monosaccarid ¢é tU 5 C trd nén thudng co cAu trdc vong, thudng tao vong 5- hoac

6-canh
O  Nhém Hydroxyl 6 C5 phan ting véi aldehyd hodc ceton
0
(L[_H CHOH CH,OH
—C— H H H
HO—C—H =¢ B4y w v = ¢ 8B4 u 3¢
H—C—OH  OR\ /7o LN L/ TNon
ol o R o
H g o H  OH H OH
CH,OH (99%)
Glucose Formation of C‘,’C"C hemiacetal New chiral carbon

= Pudc bidu dién ti cong thiic hinh chiéu Fischer

® C1 g phia bén tay phai

= CAu tric vong cla dong phan day D c6 nhém CH,OH cubi ciing & phia trén mét phang
vong(C6)

®  Nhom —OH & bén trai trong cdng thiic théng(CS) 4 phia trén

= Nhém —OH & bén phai trong cong thiic thdng (C2, C4) & phia dudi




Pyranose




Pong phan a va [3 cua D-Glucose gt

6CH,OH
5|
H CI e
“cl/"I \di
OH H 8
AN VAR"
C C
o 2]
H OH
6C|H20H 6cIHZOH
H5c| 0 "'S(I: 0
OH
4cI/ ) \1c/"' 4cI/ | \1c/
OH H 1S OH H 1CQ
WA I/ Yon L IN] 1/ H
3c Zc 3c Zc
| | | |

H OH H OH
a-D-Glucopyranose -p-Glucopyranose




Cau tric vong cua Fructose

O |3 cetohexose, fructose tao cau tric vong khi nhém —OH
g C5 phan Uing véi nhom ceton & C2
O Tao vong 5 canh
@)

O : giong nhan furan
\ /

furan

(|JH20H
CIJ.ZO_ CHZOHO CH,OH CHzOHO OH
HO—?—H
H—(IZ—OH ’qm ’q]HZOH
H—C—OH- OH OH
CH,OH

D-Fructose o -D-Fructose B-D-Fructose




Pyranose va Furanose

6CH,OH

H OH
a-D-Glucopyranose
CH,OH

(o)
H H OH
OH H
HO H
H OH

[-p-Glucopyranose

HC—O

HC / \CH
N4

H2C - CH
Pyran

6
HOCH, ~O.  'CH,OH

NH Ho /?
H OH
4 3

OH H
a-D-Fructofuranose

HOCH, O, OH

H HO
H CH,OH

OH H
B-p-Fructofuranose

/0\
HC CH
\_/

H H

Furan




Su chuyén dang cla

monosaccharid
. s A H\ /o
O Trong dung dich, cac dang cau i
tric vong va thang cé thé H:ECT::H -
chuyén doi qua lai e —on
) o, N H—(IZ—OH
O Su chuyén dbi giua 2 dang °CH,0H
dong phan alpha va beta goi la G(I:Hzoll
. 5¢C OH
Mutarotation. , 'c; /ﬁu ;'-\ 7
O Chi co mot lugng rat nho W\ 1/
? 2 3| 2]
saccharid G dang mach thang 1/3 H o oH 2/3
. . \
6CIHon / ’B?HZOH
C (0] 3
N a7
Hc',\j” ZE/ “on Hc',\;cl)H :Il/ N
i om N on

a-D-Glucopyranose B-p-Glucopyranose




Tinh On dinh cua cau tric
vong

O Vong Pyranose khéng phai 6 dang ) N
2 H
phang S
A ’ A gy A ' A HO H
O Cau truc dang ghe la on dinh nhat =1

[B-p-Glucopyranose




Test nhanh

Viét cau tao vong cla a-D-galactose:

HO-C-H j}

o -D-galactose




Tinh chat hda hoc cua
monosaccarid

O Oxy hdéa nhém aldehyd cua aldose
" Tao acid aldonic

O Khd nhom carbonyl cua aldose hoac cetose
= Alditol

O Phan Ung gitra nhom —OH ban acetal vdi alcol
tao acetal hoac cetal

= Glycosid




Oxy hdéa Monosaccharid

O Aldose - acid aldonic

H o o- 0
\ #Z \ #
"’ 7
| |

H—C—OH |-|—c|—0|-|

HO—C—H HO—C—H

24 g
H—Cc—OH 2¢u""2Cu™ y e oH

5 I LL)
H—C—OH H—CI—OH
°CH,OH CH,OH
B-p-Glucose D-Glucose p-Gluconate

(linear form)




Puong khu (Reducing Sugar)

O Tat cd cac monosacarid déu c6 tinh khi (bi oxy héa)
O Thu nghiém Benedict

® Nhom Carbonyl bi oxy héa thanh acid carboxylic

" Cu* bi khit

O\\(Il/ H O\\C /OH
H—?—OH H—¢—OH
HO_(lj_H + C — > I_IO_(|:_I_I + CupO(s)
H—?—OH H—?—OH
H—?—OH H—?—OH
CH,0H CH,O0H

D-Glucose D-Gluconic acid




Khu cac monosaccharid

O Su kh( nhém
carbonyl sinh ra cac
polyalcol, hay cac
alditol

O D-Glucose bi khu
thanh D-glucitol (con
goi la sorbitol)

PULEN §PAX
~ M I‘ﬂ

n U.S.A. Wm. Wrigley Jr. Co
MMadeofsorbmr

), natural and artificial ﬂavors
1, aspartame, BHT (to maintain

ketmmmtamphmw

CH,OH
H—C — OH
HO—C—H
H—C—OH

s H—C—OH

CH,OH
p-Sorbitol

Timberake, General, Organic, and Blological Chemisfy. Copyright © Pearson Education Inc., publishing &8 Benjamin Cummings



Tinh chat hda hoc cua
monosaccarid

O Su chuyén dang 1an nhau clia monosaccarid:
glucose, fructose va mannose cé thé chuyén
dang lan nhau trong moi trucng kiém yéu

O Dan xuat este: cac este phosphat dong vai trd
qguan trong trong chuyén hda glucid.



Cac Glycosid va

l1€n ket glycosid
O Khi mot monosaccharid dang vong phan ting véi mét alcol:
® Tao ra mét (acetal)
= | jén két dugc tao thanh 12 lién két (o ho&c B)
CH,OH CH,OH glyiosidic bond
0. oH O o'cH,
OH + HOCH; ———> + HZO
OH OH

B-D-GludeBe Methanol Methyl-3-D-gluc&¥ide



Disaccharid

O La oligosaccharid

O Bao gdm 2 monosaccharid

Disaccharid MHonosaccharid
O Maltose + H,O +<— Glucose + Glucose
O Lactose + H,O +———= Glucose + Galactose

O Sucrose + H,0O +——= Glucose + Fructose




Maltose

O Pucng keo mach nha

O Hai phan t D-glucose
lién két vai nhau bdi lién
két

a-1,4-glycosid

O Sinh ra tu thiy phan tinh
bot

O Co tinh khut

CHZOH CH,OH
hemiacetal (o)
(_/ H H OH
oI
HO oh H OH /)HO OH H H
H OH aICOhOI H OH
«a-pD-Glucose [B-p-Glucose
hydrolysis || condensation
H>0 H,O0
6CH,OH 6CH,OH
2 acetal 2 hemiacetal
H H(/ (_(y
4
HO 0 H
H OH H OH
Maltose

a-D-glucopyranosyl-(1—4)-p-glucopyranose



Tén goi cua Disaccharid

O Goi tén dudng thi nhat

® Thém furano hoac pyrano
O Lién két glycosid G trong ngodc don(# — #)
O Goi tén dudng thu hai

6CH,OH
5

6CH,OH
o 5

(o)

acetal

H‘/ H
0

hemiacetal

(_cy

Maltose
a-D-glucopyranosyl-(1—4)-p-glucopyranose




[.actose va Sucrose

O | actose
" Pudng siia
® (Galactose va glucose
= | jén két 3-1,4-glycosid
" Co tinh khir
O Sucrose
= Puong an
® Glucose va fructose
= |ién két a,-1,2-glycosid
= Khong c6 tinh khu

Lactose (3 form)
[3-p-galactopyranosyl-(1—4)-3-p-glucopyranose
Gal( S1—4)GlIc

6CH,OH ;
HOCH,

Sucrose

a-p-glucopyranosyl 3-p-fructofuranoside
Glc(a1<2B)Fru



D06 ngot cua
cac chat co vi ngot

O Pudng va cac chat ngot nhan tao
khac nhau vé dé ngot

O M6i chat ngot dudc so véi sucrose,
dugdc quy udc gia tri la 100

O Aspartame

® | aspartyl phenylananyl metyl este.

= Nguy hiém véi bénh nhan
phenylketonuric

Table 16.2 Relative Sweetness of Sugars and
Artificial Sweeteners

Sweetness Relative to
Sucrose (= 100)

Monosaccharides
Galactose 30
Sorbitol 36
Glucose 75
Fructose 175
Disaccharides
Lactose 16
Maltose 33
Sucrose 100 =——— reference standard

Artificial Sweeteners (Noncarbohydrate)

Sucralose 600
Aspartame 18,000
Saccharin 45,000




Polysaccharid

O Con goi la glycan

O La CarbOhydrat phU’C tap Homopolysaccharides Heteropolysaccharides

O Cac monosaccharid lién ket vsi nhau bgi  Unbranched - Branched Two Multiple
A 2 ] monomer monomer
lien ket glycosid types, types,

unbranched branched

O Co thé mach thang hodc phan nhanh
O Polysaccharid thuan
® Do 1 loai monosaccharid tao nén
O Polysaccharid tap
® > 1 loai monosaccharid
= Cé&c chuoi lap lai
O Cau tric dudc xac dinh bang phuong phay
thiy phan (glycosidase) va NMR




Polysaccharid

1. Thuan

O Cau tric:
" Cellulose
® Chitin

O Du tru:

® Tinh bt (Amylose va Amylopectin)

D-Glucose

= Glycogen

2. Tap: Glycosaminoglycan




Cellulose

Thanh té bao thuc vat
Polyme mach thazmg

C6 thé t6i 15000 gbc Gilc
Lién ket -1 - 4 glycosid
Dang sdi rat chac

Khéng tan trong nudc

Bi thly phan bdi cellulase (cham)
® C6 G dong vat an cd, mbi, nam gob

O O O O O O 0

CH,OH 0O
OH
CH,OH OH
Cellulose e i OH
OH
- OH -1, 4-glycosidic bond
OH

Timberlake, General, Organic, and Biological Chemisiny. Copyright & Pearson Education Inc., publishing as Banjamin Cummings




CAu tric cua Cellulose

O C4c chudi thang song 1 1Ho P X oy
song o o 5 2 o
/ Ol 1111 1HO-¥ on Y \

O C4c lién két H gilia cac oH
chuoi (81—4)-linked p-glucose units




Chitin
O Tuadng tu cellulose, trr —OH & C2 dudc thay bdi acetamid
® DAan xuat osamin

" Polyme cua N-acetyl-D-glucosamin
O Rat cling
O Cau tao bd xuong clia dong vat chan dot

e
70
CH,OH H NH
0
0
H /H oH H\H
OH H N
o
H NH CH,OH




Tinh bot

Thanh phan chinh trong biia an clia nguoi
Ngudn cung cap nang lugng chinh trong nhiéu loai thuc phadm

Cau tao gdm amylose (15-25%) va amylopectin (75- 85%)

O O O o

Amylose
= Pon vi ciu tao 1a glucose
= Mach thang do lién két a-1,4 glycosid
= Tao xoan trai
O  Amylopectin
® Phan nhanh (~ 24- 30 géc c6 mdt nhanh)

= Lién két a-1,4- tao mach thang va lién két a-1,6-glycosid & chd phan nhanh
6CH,OH

(a1—6)
branch
point

cnzou CH;OH

OH
Nonreducing i
end H H |.| H
OH H OH H OH H OH H
Reducing
end

amylose



Glycogen

O | a dang tinh bot dong vat

O Cau trdc tuong tu amylopectin, nhung phan
nhanh nhiéu han, nhanh ngan han




Thuy phan polysaccharid

O Enzyme trong nudc bot va da day (amylase, mét
glycosidase) c6 thé thly phan lién két a-1,4
glycosid trong tinh b6t, nhung khong thiy phan
dudc lién két B-1,4 glycosid cla cellulose



Glycosaminoglycan
(polysacharid tap)

O Tao matrix gidng nhu gel bao quanh collagen &
sun, gan, xuong

O Polysaccharid khong phan nhanh
O DY dan hdi va do quanh cao

O Xen ke acid uronic va hexosamine
O Thuong chira cac nhém sulfat




Glycosaminoglycan

Glycosaminoglycan Repeating disaccharide

Number of
disaccharides
per chain
coo~
o
Hyaluronate W /|
~50,000 OH H
OH
GlcA

Gal GIcNAc6S

Glycosaminoglycan Repeating disaccharide

Number of
disaccharides
per chain
coo
Chondroitin o}
4-sulfate H/ W
20-60 g o _
B1-3  §°
H OH CHs
GlcA GalNAc4S
coo-
H CH,050;
o,
OSO"H (a1—4)
Heparin 2 0
15-90 H  NHSO;

H o0so; (a1—4)
GlcA2S or IdoA2S GIcNS3S6S



Summary of
Polysaccharides

TABLE 7-2 Structures and Roles of Some Polysaccharides
Size (number of

monosaccharide
Polymer Type* Repeating unitt units) Roles/significance
Starch Energy storage: in plants
Amylose Homo- (1—4)Glc, linear 50-5,000
Amylopectin Homo- (a1—4)Glc, with Up to 108
(1—6)Glc
branches every
24-30 residues
Glycogen Homo- (a1—4)Glc, with Up to 50,000 Energy storage: in bacteria and animal cells
(x1—6)Glc
branches every
8-12 residues
Cellulose Homo- (B1—4)Glc Up to 15,000 Structural: in plants, gives rigidity and
strength to cell walls
Chitin Homo- (B1—4)GIcNAc Very large Structural: in insects, spiders, crustaceans,
gives rigidity and strength to exoskeletons
Dextran Homo- (a1—6)Glc, with Wide range Structural: in bacteria, extracellular adhesive
(a1—3) branches
Peptidoglycan Hetero-; 4)Mur2Ac(B1—4) Very large Structural: in bacteria, gives rigidity and
peptides GlcNAc(B1 strength to cell envelope
attached
Agarose Hetero- 3)p-Gal(31—4)3,6- 1,000 Structural: in algae, cell wall material
anhydro-1-Gal(a1
Hyaluronate (a Hetero-; 4)GIcA(B1—3) Up to 100,000 Structural: in vertebrates, extracellular matrix
glycosamino- acidic GIcNAc(B1 of skin and connective tissue; viscosity
glycan) and lubrication in joints

*Each polymer is classified as a homopolysaccharide (homo-) or heteropolysaccharide (hetero-).



Muc luc, phﬁn 2

O C4c chat lién hdp glucid (Glycoconjugates)
= Glycolipid

= Glycoprotein
Proteoglycan

Peptidoglycan

O X4c dinh cau truc cla carbohydrat




Céc chat lién hop glucid

(Glycoconjugates)

O |ién két dong hoa tri gitta carbohydrat va céc sinh phan
tu

O Glycoprotein

O Glycolipid

O Chuic nang cua céac oilgosaccharid:
= Cau truc
Ua nudc (protein surface)
Cau hinh han ché
= Tinh phan tng
Két gan bé mét va anh hudng dén tinh phan ing
= Nhan biét bé mat
Panh dau cac protein
Giao tiép gilia cac té bao




Glycolipid

O Lipid cau tric mang

O Pau ua nudc |4 cac
oligosaccharid

O C4c vj tri nhan biét

@ GIcNAC
CMan
@Glc

O Gal

A AbeOAc
A Rha
CIKdo
CJHep

O-Specific
chain

Core

Lipid A



Glycoprotein

O Protein lién két vdi carbohydrat

O Microheterogeneity

® Thanh phan thay doi

® Phan glucid c6 thé chiém 1-70% hodc hon
O Nhiéu chdic nang khac nhau

® CAu trdc, van chuyén, enzym, receptor...
O Chuoi carbohydrat

® Thuong ngan (oligosaccharid)

® C6 thé phan nhanh

= Pugdc tdng hdp bang cac phan ling enzym

= Lién ket dong héa tri véi polypeptid




Proteoglycans

O

Su két hop cua protein Vi
glycosaminoglycan G ngoai té

bao

L6i 1a protein Carboxyl terminus
Oligosaccharid tao lién két {
glycosid véi O cua Ser hay Thr Gly
|

X

|
Gly

(8 1—3) (81—4) (81—3)(81—3) (8 1—4) |

(GIcA — GalNAc4S )n—> GlcA — Gal — Gal — Xyl — Ser

Chondroitin sulfate
Core protein —

Amino terminus



Proteoglycan Aggregates

O B6 khung

= 4000-40000 A

= Pgn phan td hyalurnoat
O Cac Protein

= C6 thé téi 100

= Many types
O Oligosaccharides

Hyaluronate i" ® N-linked
(up to 50,000 oy .
repeating o ‘ " O-linked
disaccharides) !’3 U = Sylfonated
Keratan —— % v d .
sulfate A O nghly hydrated
Chondroitin A— Sl . ..
sulfate LN A Link = Anionic
proteins
Aggrecan ® Extended structure

core protein 0O

High resilience




N- and O-linkages

(a) O-linked (b) N-linked
HOCH, 5 i=o
o I I
H/ § NH—C—CH,—CH —
o w . B-glycosidic
J° H { bond
- H NH
a-glycosidic |
bond =
o CH,
GlcNACc Asn
Examples: Examples:
£
T % 5| | @ GIcNAC
b B = O Man
O Gal
= O Neu5Ac
B*:}; - ¥ Fuc
3 o V GalNAc




Peptidoglycan

O V&ch té bao vi khuan

O Lién ket dong hoa tri gidia
polysaccharid va cac chuoi
polypeptid

O D-acid amin chdng lai tac
dung thiy phéan cla
peptidase

O Lysozyme cé thé thodi hda
vach té bao

O Penicillin c6 thé tic ché tong
hop

N-Acetylglucosamine
(GIcNAC)

N-Acetylmuramic
acid (Mur2Ac)

cleavage by
lysozyme

Reducing
end

Pentaglycine
cross-link
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