ThS.DS.Mai Quéc Khanh

DAI CUONG ’q

Thanh phan co'ban ciia sinh vat

Lipid =acid béo + alcol.

« Hién nay, bao gébm:it tan trong nudc, dé tan
trong dung méi khdng phan cuyc

2 loai: lipid thuan vatap

« Chlrenang: cung cap NL(mé, dau...), cAutric
mang (phospholipid, sterol), vai trd sinh hoc

(hormon, acid mat...)
« Gbm cacloai: dau, m&, sap

MUC TIEU

1. Trinh bay duoc dinh nghia va déc diem cac
thanh phan cau tao chinh cta lipid

2. Trinh bay dugc phan loai lipid theo cautao
héa hoc va cong thirc cau tao clia méi loai

Céutao cta lipid
. Acid béo
Chudi hydrocarbon c6: 4-36C
Chudi hydrocarbon: bdo hoa va khéng ¢ nhanh;
khong bao hoa; cd nhanh; vong; chira nhém
chirc—OH
Ténacid béo =tén chubi hydrocarbon +duéi oic
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Céutao cta lipid

1. Acid béo

Acid octanoic (acid caprylic)

Acid octadecenoic (acid oleic)

%)

HLY

“DJ'-\_,’\_,---._/-\_x%/“-.,_,ﬂ\_/"\_/-\.
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Céutao ctia lipid

Céautao cla lipid

1.1. Acid béo bao hoa

Ténhé théng D6 néng chay Twnhién

Lauric CHy(CH1,,COOH Acid n-dodecanoic +44,2 Dau dira

Myristic | CH3(CH,),;COOH Acid n-tetradecanoic | +53,9

Palmitic | CHy(CH}4,COOH Acid n-hexadecanoic | +63,1 M& dong vatva
dau thuc vat

Stearic CH4(CH,),c<COOH Acid n-octadecanoic | +69,6

Arachidic | CHy(CH,),{COOH Acid n-eicosanoic +76,5 Déu lac, sap
dong vat va

Lignoceric | CH{CH),COOH | Acid tetracosanoic | +86,0 thyc vat

1. Acid béo
o] 1 @ 4
_0 9 10
(a) 18:1{A?) cis-9-Octadecenoic acid
0\63345 6 7 8 e 1011 121314 151617 1819 20
_0/ 7 321
{b) 20:5(A%®11-1417) Eicosapentaenoic acid (EPA),
an omega-3 fatty acid
Cautao cua lipid
1.2. Acid béo khéng bao hoa
Ténacid Khung carbon  Céngthirc cautao TOnéng
chay

Acid 16:1 (A9) CH4{CH,:CH=CH(CH,)COOH 0,5
palmitoleic
Acidoleic | 18:1 (A9) CHy(CHy,CH=CH(CH,}COOH +134
Acid 18:2 (A912) CH4(CH,),CH=CHCH,CH=CH(CH,),COOH -5
linoleic
Acid 18:3 (A21215) | CH,CH,CH=CHCH,CH=CHCH,CH=CH(CH,,C00H | -11
linolenic
Acid 20:4 (A58.11.14) | CHy(CH,)CH=CHCH2CH=CHCH2CH=CHCH2CH-C | -49,5
arachidonic H(CH,XCOOH
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Céutao cta lipid

1.2. Acid béo khéng bao hoa

3 loai cudi: ABcan thiét, nguon goc: dau bap, dau dau
nanh, dau me...

-> Vitamin F(fat)

T\“Nl.ﬂﬁ‘ff‘
COMPLET

1.2. Acid béo khéng bao hoa

Céutao ctia lipid

Chubi thang hodc nhanh

Téntai trong tw nhién: cis

Loai c mot lién két déi (acid oleic)
Loai c6 hai lién két déi (acid linoleic)
Loai c6 ba lién két déi (acid linolenic)

Loai c6 bdn lién két ddi (acid arachidonic)

Céautao cla lipid

1.3. Acid béo mang chtrc alcol
- Acid cerebronic c6 trong lipid tap cllanao

C|-.3—.;CH2),—CH=CH—(C:-|2)13—ciH—r:OOI-|
oH
hydroxynervenic acid (241 (n-9) OE)
CHJ‘—*[CHEJMM?H‘—{OOH
OH
cerebronic acid (24:0 OH)

Céautao cla lipid

1.4. Acid béo cd vong

Prostanoic acid
& e
O Py o
B % 2 g Z JL
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3

arachidonic acid
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Céutao cta lipid

2. Alcol cta lipid
1. Glycerol
* Trialcol tham gia vao glycerid va phosphatid
H
1
H—C—OH «
2
H==C==0H B
EI—(EL()II o

H

Céutao ctia lipid
2.2. Alcol bac cao
« Thamgiavao sap
* Alcol cetylic...
2.3. Aminoalcol
« Tham gia vao cerebrosid va phosphatid

Céautao cla lipid

2.4. Sterol

- Téu biég la cholesterol (mé than kinh, mat, thé
vang budng trirng)

- Ngoai ra: ergosterol, coprosterol

H_\C-\C/\,A\/C“,;

CH, cH

i

Cholesterol

HO

« VD: sphingosin, cholin Sphingosine
CI:HS CH,(CH,)..CH=CE-CH-OH
+
H'O(::H._,(::J-IQ—I\IJ—CH3 CH.NH.
Cholin
CH; CHOH
Phan loai lipid
Lipid thudn +a lipid tap
]
I i
Lipid tiuda Lipid tgp
Phusp;hulipicls Glyecoliplds
Glycerophospho- Sphingo-
lipids lipis
Fats Waxes

)

FA
e -) galactose

P04H alcohol

Sphingosina

Sphingosine

[Gl‘ycerol.i
I I
ey
) L,
[-1
gl
Eﬂ
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ER)

glucose or
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Phan loai lipid

1. Lipid thuan

Ester clia acid béo v&i cac alcol

Gom: glycerid, cerid va sterid

1.1. Glycerid (acylglycerol)

Ester clia glycerol va acid béo

- Mono-, di-, tri-glycerid (phanI&n)

C6thé thuan nhat hodc hén hop (phan 1én)

Phan loai lipid
1.1. Glycerid

Monoglyceride Diglyceride

f glycerol J. . v

Phan loai lipid
1.1. Glycerid
v/ Chét béo trong thién nhién: hén hop glycerid
v'M&': glycerid clia BV chiva nhiéu ABbao hoa
v'Dau TV: glycerid chiva nhiéu ABkhéng bao hoa
v'Vaitro: dy trir nang lwong, cach nhiét, BV coquan

Phan loai lipid
1.2. Cerid
Ester acid béo chudi dai + alcol TLPTcao (30-40C)
Sap (sap ong, m& canha tang...), vd VK Kock

DV:dy trlr nang lwong

TV:chéng thdm SH

Khéng chuyén héa duoc
Duoc: lanolin (sap 16ng clru)
CyHsCOOC15Hy (s-ong)
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Phan loai lipid Phan loai lipid
13 Stend Lipid lhué.u va lipid tap
- Ester acid béo + alcol c6 vong sterol (cholesterol) - Lipid 'q,
Phospholipids Ulyl:ullipil']s
Cholesterol palmitate Cholesterol stearate
CH4 CH,y CH, CHy s ‘
CH, CH- Ilplris ilpn]s :
HLC | | ol 8| 2 |[glucose or
m/; (PR I\FB\ "é (_D -é A E | nalactose
oF S g = 3 € = 2
-alcnlml = |rpg o : z
C"’l\-'CHeZ-‘.CHj 7 NCHa)1eCHa Gg (FA) = lcshol] 1% [Fo febotne] (& ~(EA)
R e Phan loai lipid
Phan |Oal |Ip|d 2.1. Glycerophospholipid (glycerophosphatid hay
2 Lioid t diacyl phosphatid)
g _ap , . N , % Acid phosphatidic: trung gian tbng hop
- TP:acid béo, alcol, thanh phan khac glycerophospholipid
- Gbm: glycerophospholipid (alcol: glycerol) 0
va sphingolipid (alcol: sphingosin CH~0—L i ; Acid béo bio hoa
P 90lp ( PAIng ) \/\ \//\/\\/ \/\-’/\/\ (2., pelmitic actd
Glyoerophospholipid e )- .'-\Bkhéngbdch.éa
1 N /\/\ \/\\ \/\/\/\/ (&g, oleic acid)
CH,~0—£~0—X
é’ N thé




Phan loai lipid
2.1. Glycerophospholipid
++Phosphatidylcholin (lecithin)
- Xlacholin
- Dé&n xuét tiy long dé trirng
- Phé bién trong té bao dong vat: gan,ndo...

~n L] L] -
Phan loai lipid
2.1. Glycerophospholipid

Tén cua phogpholpid Téncua X Céng thirc cua X

Phosphatidic scid —_— —H

Phosphatidylethanolamine Ethanolamine —_ CH;—«CH,—-S’H:

Fhosphatidylcholine Choline - CH!—C}I!—E;:ICIIS:‘!

Phosphatidylserine Serine — CH,—CH—NH,

00~

FPhosphatidvlgiycerol Clyceral — CH,—CH—CH,—CH
H o3

Phosphatidylinositol riyoelnositel 4,5- H

4,5-bisghosphate bisphosphate f
)
H
~n L] L] L]
Phan loai lipid

2.1. Glycerophospholipid
» Phosphatidylethanolamin (cephalin)
- Xla ethanolamin

- Chiét xuét tir ndo
Cephalin
O
CHZ_O_é_(CHQ)MCHa
Nonpolar
8 farty acids
CH-O-C~(CH,),,CH,

Q
CH; O~ P-O-CH,CH,NH, Pohr
'

Lthanolamine

Phan loai lipid
2.1. Glycerophospholipid
+»Phosphatidylserin
- Xla acid amin serin
- Chiét xuét tlr ndo

I
O  H,C—0—C—R;
I |
RE—C—O—‘Z')H ﬁ
H;C—0—P—0—CH,— CH—NH3"
il |

Ccoor
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Phan loai lipid
2.1. Glycerophospholipid
+»Phosphatidylglycerol
- Xla glycerol
- Pactrwng mang trong ty thé
T
o) CH;O—-C-R
RQ—é!}—O—CH 0
éH;O—” O—CH;CHOH—CH;M

Pl_
O_.

Phan loai lipid
2.1. Glycerophospholipid
++Plasmalogen
- 10% phospholipid clia ndo

H,C—O0—CH,—(CH,)5—CH;

CH,y—0-CH=CH—(CH.)45CHa

e |

CH-O-C-R HC—CQ—C-CH,3

R L . ° ¢ :
o-

PAF:yéu t& hoat héa tiéu cau
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Phan loai lipid
2.2. Sphingolipid
- Quan trong ctia mang té bao dong vat (mé TK)
- Alcol: sphingosin +acid béo (nignoceric hoac

cerebronic acid) - ceramid
Sphingosine Sphingolipid
OH

e O CH,0-R

LH-_‘(LHE)._QL.H—(_.H TH—UH /\,/\/\/\/\/’\\/\\/\/
CH-NH, y NH
| /\‘N\/\/W{
CH;-OH o

Phan loai lipid
2.2. Sphingolipid

Sphingesine
OH

AAAAANAA CHO TR

NH

VV\WM

(o]
Ceramide

Acid béo

Nhom the ®) Sphingolipid
H Ceramide
Phosphocholine Sphingomyelin
Sugar(s) Glycosphingolipid




Phan loai lipid
2.2. Sphingolipid

+» Cerebrosid
» Gom: sphingosin, acid béo cao PT(24C), galactose
* Nao, TBTK CHLOH
OH —0
H
OH H 0 i CI’H
" | H A —c—<H
oo by
el
cerebroside with A (éH?)li
B-galactose head group Hy

Phan loai lipid
2.2. Sphingolipid
+»+ Sulfatid
« Dan xuét clia cerebrosid, c6 -SO,gan & C3clia
galactose
« Conhiéu & thucvat

Phan loai lipid
2.2. Sphingolipid
% Gangliosid: dau day TK-> dan truyén TK
* Glycosylceramid: sphingosin, acid béo (22, 24C),
3-ose (galactose, glucose, galactosamin)

OH CH

5,0
Ho;lﬂ;;cr-xc OH ?
by - 1 3
1 e oy | - - -, -~
GalNACB1 G > o o H,;/J'\/ TR e i S Tk B e B S

\ e X B
Hopes BB N @ . = -y
n/"? 40akp1 HO TG \r R I N N S N
I ua f 4Gkc-p1 OH ceramide

o] )

_OH
L
HN-?-CH:

2.slalic acid-ad

i
CH,OH HN-CR
OH
HO /4 O-CH, H_._Clﬂ—CH=CH—(CH:thH,
ANEe W0
H OH
Tomlai
- AB
- Alcol
- Lipid thuan
- Lipid tap
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The end!
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