Lipid
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- La nhing hgp chat hltu co:
+ CO trong té bao song
+ Khong tan trong nudc

+ Tan trong cac dung méi httu co khdng phan cuc



1. Vai tro cua lipid

La thanh phan cau tao quan trong cua cac mang
sinh hoc

La nguon du tr&t nang luong
La cac chat truyén fin hiéu, cofactor va sac to

Nguon cung cap cac vitamin A, D, E, Kva F



2. Phan loai lipid

- Phan loai theo cau truc:
+ Lipid don gian:

* Triacylglycerol: este cua glycerol va axit béo

e Sap: este cua alcohol bac 1 mach thang, phan tu Idn va
axit béo bac cao

e Sterit: este cua alcohol vong va axit béo phan tu Idn
+ Lipid phuc tap:

* trong phan tu, ngoai alcohol va axit béo con cd cac thanh
phan khac: axit phosphoric, colin, saccharide

* Phospholipid va glycolipid



2. Phan loai lipid

- Phan loai theo kha nang xa phong hoa:

+ Lipid c6 kha nang xa phong hoa

* La lipid co chua este cua axit béo cao phan tu
* GOm glyceride, phospholipid, sap

+ Lipid khéng c6 kha nang xa phong hoa

* La lipid trong phan tu khéng chura chuc este

* GOm hydrocarbon, cac chat mau va cac sterol



3. Lipid thuc pham

1. Triaxylglycerol
(m& trung finh, triglyceride)
“+* Nguon:
- La chat du tr& quan trong ¢ dong vat va thuc vat
+ TV, c6 nhiéu trong hat, qua cua cac cay co dau

+ PV, tap trung trong cac mé mo



3.1. Triacylglycerol

** Cau tao:

- La cac este khong fich dién cua glycerol vdi axit béo

H-C-O0-C-R
B

]
H-C-0-C-R,
‘ 0

|
H-C- 0-C-R,




3.1. Triacylglycerol

** Cau tao_axit béo (tiép):

- R, R,, R, la mach carbon cua cac axit béo tuaong
ung

- Cac axit béo nay cd thé la gibng hoac khac nhau

- Lién két este ¢ C-1, C-3 la lién két este qa, lién két &
C-2 la lién két este

- Cac axit béo, thuong c6 mach C khéng phan
nhanh, c6 s6 C chan (4-36)



3.1. Triacylglycerol

“* Cau tao_axit béo (tiép):

- Cac axit béo nay co thé la no

noac khong no

- Mach C cua axit béo no co d

chudi dai

ang ch’ chi kéo thanh




3.1. Triacylglycerol

<+ Cau tao_axit béo (tiép):

- Axit béo khéng no co6 dang cis (mach C bi udn cong
30°) hoac dang trans (thang)



3.1. Triacylglycerol

cis- vs. trans-fatty acids

N N ANV AN

saturated fatty acid




3.1. Triacylglycerol

“* Cau tao_axit béo (tiép):

Ky hiéu s6 lugng n6i doi: “s6 C : s6 ndi doi,

S6 thu tu cac nguyén tu C bat dau td nhom COOr,
C, va C, thuang ky hiéu la a va .

Carbon cua nhom CH3 cubi cung la carbon w

Vi tfi cua no6i dbi duoc ky hiéu A va ghi s6 O trén

Vi tri ndi dbi co thé duac danh sob tu C-w



Carban
skeleton

12:0

3.1. Triacylglycerol

Structure*®

CH3(CHz}10CO0H

CH3(CHz)12CO0H

CHy(CH,);,COOH

CH4(CH,);-COOH

CH4(CH,);2COOH

CH3(CHz)22CO0H

Systematic name!

n-Dodecanoic acid

n-Tetradecanoic acid

n-Hexadecanoic acid

n-Octadecanoic acid

n-Eicosanoic acid

n-Tefracosanoic acid

Common name
(denvation)

Lauric acid
(Latin laurus,
“laurel plant™)
Myristic acid
(Latin Myristica,
nutmeg genus)
Palmitic acid
(Latin palma,
“palm tree™)
Stearic acid

(Greek stear,
“hard fat™)

Arachidic acid
(Latin Arachis,
legume genus)

Lignoceric acid




3.1. Triacylglycerol

16:1(A%) CHs(CHy)sCH=CH(CH);COOH  cis-8-Hexadecenoic acid Palmitoleic acid
18:1(A%) CH3(CHy)7CH=CH(CH);COOH  cis-0-Octadecenoic acid Oleic acid
(Latin ofeum, “oil")
18:2(A*%)  CHy(CH,),CH=CHCH,CH= ¢is-,¢i5-0,12-Octadecadienoic  Linoleic acid
CHI(CH),COOH acid (Greek finon, “flax")
18:3(A™21%)  CH,CH,CH=CHCH,CH= 0is-,is-,0/5-9,12,15- a-Linolenic acid
CHCH,CH=CH(CH,),COOH  Octadecatrienoic acid
20:4(A** %) CHy(CH)sCH=CHCH,CH= cis-Cis-,Cis-cis-5,8,11,14-  Arachidonic acid
CHCH,CH=CHCH,CH= lcosatetraenoic acid
CHI(CH,)3COOH




3.1. Triacylglycerol

* Tinh chat:

ToOn tai G trang thai ran hoac long

Khéng hoa tan trong nudc

C6 thé tao ra nhi tuong bén dudi tac dung cua cac
chat nhi hoa nhu protein, mu6i axit mat, xa phong,
cac chat hoat ddng bé mat

Nhiéu triacylglycerol cd finh déo - lam cho thuc
pham co nhing finh chat chuc nang riéng

Nhiét d6 ndng chay thap va bi anh hudng bdi nhiéu
yéu to



3.1. Triacylglycerol

< Tinh chat (tiép):

a. Phan ung thuy phan

CH,OH RCOOH

Lipases
+ 3H.0 m——™ CHOH + RCOOH

CH,OH RCOOH
CH,OCR

|
O

Tracylelycerol Glycerol Fatty acids




3.1. Triacylglycerol

< Tinh chat (tiép):
a. Phan ung thuy phan

CH,OCR

I
O
f.'HL‘.rL"IJ: + 3NaOH =————=> (CHOH + RCOONa

O CH,OH RCOONa
CH,OCR

||
O

iacvlelveerol Glyeerol

CH,OH  RCOONa




3.1. Triacylglycerol

< Tinh chat (tiép):
b. Phan ung chuyén este hoa

- Trong diéu kién thich hop, cac gbc axit béo trong
cung mot triglyceride hoac gitta cac triglyceride co
thé dbi chd cho nhau

- Ung dung trong san xuat banh ngot, ché hoa cac mo
ran (margarine)



3.1. Triacylglycerol

< Tinh chat (tiép):

c. Phan ung hydro hoa

- Gan hydro vao noi doéi cua axit béo khéng no

- Hydro hoa chon loc dau thuc vat sé tang dd bén cua
dau

- Hydro hoéa tung phan hay toan b6 dé tao ra cac chat

béo ran lam nén dé san xuat margarine hoac mé
nhi hoa



3.1. Triacylglycerol

< Tinh chat (tiép):

d. Cac chi sb cua chéat béo

v Chi s axit:

* La s6 mg KOH dung dé trung hoa axit béo tu do co
trong 1 g chat béo

 Dung dé danh gia do tuoi cua cac chat béo dung
lam thuc pham



3.1. Triacylglycerol

< Tinh chat (tiép):
v" Chi s6 xa phong hoa:

* La s6 mg KOH dung dé xa phong héa 1 g chat béo
va trung hoa axit béo tu do co trong 1 g nay

v" Chi s0 este:

* La s6 mg KOH can dung dé trung hoa axit béo lién
két vdi glycerol dugc giai phong khi xa phong hoa 1
g chat béo



3.1. Triacylglycerol

“* Tinh chat (tiép):
v" Chi s6 iod:
* Las6 gam iod két hap voi 100 g chat béo

* Phan anh doé khong no cua axit béo



3.1. Triacylglycerol

< Tinh chat (tiép):

v' Chi s0 peroxit:

* La s6 gam iod dugc giai phong bdi peroxit co trong
100 g chat béo

* Chisbd nay phan anh muc do 6i cua chat béo

* Hién tuong nay la do nhieéu nguyén nhan. Tuy nhién,
pho bién nhat la do O, két hgp vao ndi dbi tao thanh

peroxit



3.1. Triacylglycerol

“* Vai tro:

* Nguon du tr(r nang lugng cua co thé

 Bao vé cac ndi quan cua dong vat tranh khoi tac
dung cuda cac chan déng manh, va gitt nhiét

* Bao dam su van chuyén va hap thu cac chat hoa tan
trong chat béo



3.2. Phospholipid

“+* Nguon:
- TV: hat
- PV:tim, gan, trung,...

- Khi két hop vai protein — phospholipoprotein: c6 mat
trong mang sinh chat va mang noi té bao cua tat ca
cac té bao bV, TV va VSV



3.2. Phospholipid

< Cau tao:

Phospholipid la nhiing este cua cac rugu da chuc
vdi cac axit béo bac cao va axit phosphoric
Hai nhom —OH & C, va C, cua glycerol bi este hoa

00i cac axit béo phan tu Idn. Nhdm —OH & C, bi este

n6a badi axit phosphoric

Cau tu alcohol la glycerol, inozit, sphingozin - 3
nhom: glycerophospholipid, inozitphospholipid va
sphingophospholipid



3.2. Phospholipid

O
|

0  H,C—O—C—PR;
|

|
0, —C —0—0C 0
| |
H,C —0—P—0—

)
clycerophospholipad




3.2. Phospholipid

< Cau tao (tiép):

Thanh phan axit béo: axit palmitic, stearic, va cac
axit béo khong no khac nhu axit linoleic, axit linolenic

Trong phan tu phospholipid thi thuong chi cé 1 phan
to axit phosphoric, tuy nhién moét vai loai
inozitphospholipid c6 2 goc axit phosphoric



3.2. Phospholipid

< Cau tao (tiép):

- Cac gbc axit phosphoric co thé phan ung vdi nhém —
OH cua cac chat khac nhu serine, ethanolamin,
choline, ...tao thanh cac dan xuat tuong ung

- Phan tu phospholipid co finh phan cuc



3.2. Phospholipid

** Tinh chat:

- La nhing chat ran, vd sac nhung co thé chuyén
thanh mau t6i sam dudi tac dung cua khong khi

- Dé hoa tan trong benzen, ete dau hoa, chloroform,...

- Khoéng tan trong nudc. Nhung co thé tao thanh cac
nuyén phu phosphat tuong doi bén hoac dung dich

KEO



3.2. Phospholipid

** Vai tro:

Céau trdc 1én mang sinh chat va mang ndi bao cua té
bao J tat ca cac sinh vat
Do finh phan cuc cua phan tu phospholipid cho nén

noé co vai tro dam bao finh tham 1 chiéu cua mang

Céac dan xuat cua phospholipid cd vai tro nhat dinh
trong co thé: acetylcholine - truyén xung than kinh

Nguon cung cap metyl cho cac qua trinh metyl hoa



3.3. Cholesterol

“* Nguon:

C6 mat chu yéu trong co thé nguoi va dong vat
Tong hop chu yéu d gan

CO nhiéu trong md than kinh, mau, 16p m& dudi
da,...

O TV: c6 nhiéu trong phan hoa, hat, dac biét ¢ cac
cay co dau



3.3. Cholesterol

** Cau tao:

Cholesterol




3.3. Cholesterol

% Cau tao:

- La dai dién quan trong cua nhom alcohol vong cau
tao nén hop chat steride

- Cac vong ky hiéu A, B,C, D
- Hai nhom methyl dugc vao vong: C,, G vi tri C,, va

C,OVitfiC,



3.3. Cholesterol

% Tinh chat:

- La chat ran khéng mau, khéng tan trong nudc, tan
trong dung méi cua chat béo nhu chloroform,...

- Bén vai cac yéu td6 thuy phan nhu kiém hoac

enzyme



3.3. Cholesterol

<* Chuyén hoa:

N/

% Sinh tong hop: dugc tong hop tu acetyl-CoA théng qua con
duong HMG-CoA reductase
%** Chuyén hoa:

- Cholesterol dugc oxy hda & gan tao thanh mot loat cac axit
mat. Cac axit mat nay s€ dugc két hop vai glycine, taurine,
glucuronic acid hoac sulfate

- Cac chat nay duagc tiét to gan vao mat



3.3. Cholesterol

*** Vai tro:

C6 thé chuyén hda thanh cac chat diéu hoa sinh hoc khac
nhau nhu hormon sinh duc, hormon corticoid, vitamin D,...

Cau truc nén mang sinh hoc

Tro gilp cho qua trinh san sinh mat va trao doi vitamin tan
trong chat béo nhu A, D, E, K

Truyén fin hiéu

Ung dung trong cong nghiép hdoa dugc dé san xuat cac
hormon steroid, vitamin D
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