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6.1.3. Phan loai lipid
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Khai niém vé lipid
lipid = nhém céc hop chat hiru co ¢ cac tinh
chat ly hda giong nhau:
— hoa tan kém trong nwéc va dung mbi
phan cuwe
— hoa tan t6t trong dung mdi khdng phan
cwc nhw cloroform, ete, benzen,
toluen... . )
Nguyén nhan: cé nhieéu nhém ky nwéc va rat
it nhom wa nwéc (OH, NH,, COOH) trong phéan
tr lipid.
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Vai tro cua lipid

» Trong co thé sinh vat:
—Hop phéan cAu tao quan trong clia mang sinh hoc
—Cung cép nang lwong cho sinh vat (37,6.108 J/kg)
—Cung cép cac vitamin A, D, E, K va F cho co thé
» Trong céng nghiép thwe pham:
—TP giau dinh duwéng cla thwc pham
—Nguyén liéu quan trong dé ché bién va bao quan
céac loai thanh phan dé khai bj 6i thiu
—Taora két ciu
—Tao tinh cdm vj dac trung.
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Ham lwong lipid trong mét sé
thwec pham

Thwe pham Ham lwong %
Dau nanh 17-18,4
Dau phdng 30-445
Me 40-454
Thit bo 7-10,5
Thit heo 7-37,5
Ca 3-3,6
Trirng ga 11 -14
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Nhu cau lipid

» Trung binh khoang 36 — 42g/ngay

» Khodng 25 — 30% la lipid déng vat

> Ty & gitra protein va lipid thay dbi trong cac giai
doan sinh ly khac nhau

> Nén han ché lipid d&c biét la lipid dong vat dbi
v&i bi bénh béo phi
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Phan loai lipid

» Dwa vao phan rng xa phong héa

— lipid xa phong héa dwgc bao gébm céac
glixerit, glixerophotpholipid va sap (cerid)
nghia la nhirng lipid ma trong thanh phan c6
chtra este cula acid béo cao phan ti

— lipid khéng xa phong hdéa dworc, tirc la nhivng
lipid trong phan ttr khéng chira este, nhom
nay bao gébm cac hydrocacbon, cac chat
mau va cac sterol.
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Phan loai lipid
> Duwa vao dé hoa tan:
— lipid thyc sw la nhirng este hodc amit ctia acid béo
(co tir 4C tré 1€n) v&i mot ruou:
+ Glixerolipid (este cua glixerol)
+ Sphingolipid (amit cta sphingozin)
+ Cerid (este cla rwgu cao phan tt)
+ Sterit (este cla sterol)
+ Etolit (este twong hd ctia hop chét rugu da chirc)
— Lipoit 1 nhitng chét cé d6 hoa tan gidng lipid:
+ Cac carotenoit va quinon (dx cla izopren)
* Sterol tv do
» Cac hydrocacbon.
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Phan loai lipid
» Duwa vao thanh phéan céu tao:
— lipid don gian: la este cla rwou va acid béo, gébm
Triaxylglixerin, Sap (cerid), Sterit
— lipid phtrc tap: ngoai acid béo va rwou, con co cac
TP khac nhw acid photphoric, bazo nito, dwong:
» Glixerophotpholipid: glixerin, acid béo va acid
photphoric
* Glixeroglucolipid: glixerin, acid béo va
monosacarit/oligosacarit
« Sphingophotpholipid: aminalcol nhw sphingozin,
acid béo va acid photphoric
* Sphingoglucolipid: sphingozin, acid béo va
dwdng (monosacarit/oligosacarit).
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6.2. lipid do'n gian

6.2.1. Triaxylglixerin
6.2.2. Sap
6.2.3. Sterid
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Triaxylglixerin
Triaxylglixerin: lipid trung tinh, ddu m& tw nhién, triglixerit
Triaxylglixerin = este cda glixerin + acid béo

o ?HZOH
Glixerin
CHOH +R,COOH
+R,COOH
+R1C0y CH,OH wCOOH
+R,COOH
| +R,COOH
?Hz — OCOR, ?Hz — OCOR, ?Hz — OCOR,
?HOH ?H — OCOR, ?H — OCOR,
CH,OH CH,OH CH, — OCOR;
Monoaxylglixerin ~ Diaxylglixerin Triaxylglixerin
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Cac triaxylglixerin thwdng chiva 2
hay 3 loai acid béo khac nhau. Dau
m& c6 nguon goc tw nhién ludn la
hén hop cac triaxylglixerin — tach 1
triaxylglixerin riéng biét, dong nhat
rat khé: R,R,R;, R,R,R,, R|R,R;,
R,R,R,, R,R;R;, R,R;R,, R,R,R;,
R,R,R,
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Acid béo

> Nguyén liéu dé tbng hop acid béo 1a (2C)
— acid béo ¢6 C chan (4C—38C)
» C6 2 loai acid béo:

— acid béo no (b&o hoa)

— acid béo khdong no (khdng béo hoa).
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Acid béo no
» CT chung: CH,,0, hay C, 4H,,COOH
> T C12 tré di: chét rén, khéng hoa tan trong nwéc

Acid béo khéong no

Tén goi CT Ky hiéu Cong thire don gian
» Chuyéuco trongmd BV, itgap & TV: nguyén
— acid butyric (C4), acid carpoic (C6), acid capilic widoleie | CuH 0| Cut? |\ 98\ JSPN
(C8) va acid capric (C10) / bo, stra bo. as:1
_ . L A acid C;H;,0, | C8A%12
acid miristic (C14) /dau lac. . ) linolsic (18:2) 13 1210 9 COOH
— acid palmitic (C16) va acid stearic (C18) trong tat
ca cac chét béo véi ham lwong cao acid C H,,0, | C A%1215
g linoleni T s3) 161513 1210 9 COOH
CH, CH, CH, CH, CH, CH, CH, COOH olenic : S =R ANNS
. g 1 5,8,11,1
acid palmitic H,C  CH, GH, CH, CH, CH, CH, CH, z::jhidmc Cootls0; | €y° 15 1412 119 86 5 COOH
e e Ve
(C15H31COOH) COOH 20:4) e
VAVAVAVANVAVAVANVS
acid béo khong no, khéng thay thé: linoleic, linolenic — vitamin F
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Ham lwong cac acid béo khéng no L
Glixerin

c6 trong thirc an
Ham lwgng acid béo theo %
Linoleic | Linolenic | arachidonic

Bo 4.0 1.2 0.2
Bo 5.3 - 0.6
M& DV | Lon 15.6 - 2.1
Ngdng 19.3 - -
Ga 21.3 - 0.6

Hwéng dwong 68.0

Diu TV Bau nanh 58.8 8.1 -
Ngoé 50-60 0.1-0.7 -
Oliu 15 - -
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» CTCT: CH,0OH — CHOH - CH,OH

> Trong co thé sinh vat, it g&p glixerin & trang
thai t do ma thwdng gap & trang thai hoat
dong la glixerophophat
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Tinh chat héa ly co ban
cua dau mé&

> Nhiét dé ndng chay
> Céc chi sb6 héa hoc
»Phan rng thay phan
»Phan (rng oxy hda
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Nhiét doé néng chay

> Nhiét d6 néng chay phu Loai ddu m& .. (°C)
thudc vao TP acid béo cé .
trong dau m&: M3 bo 31-38

— bao hoa (no) nhidu — M35 lon 35-45
0 < k3 ‘

(S cao, ran ¢ dk binh M5 it 44— 55
thwdng (mé, bo'...) ‘

— khong bao hoa (khong Dau bong 1-6
n?o) nt’liéu - 0. thf%\p, Diu 6liu -6
I6ng & dk binh thuwongl
(dau thuc vat). Déu huéng duong 16— 18
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Cac chi s6 héa hoc

> Chi s6 acid:
— Chi sb acid = s6 mg KOH can thiét dé trung

hoa hét cac acid béo tw do c6 trong 1 g chat
béo:

RCOOH + KOH — RCOOK + H20

—Trong dau ma&, Iuo’ng acid béo ty do khong
dang ké nhung sé tang én trong qua trinh
b&o quan hoac & giai doan ndy mam — danh
gid dau mé& cl/mai, qua ché bién hay chuwa
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Cac chi s6 héa hoc

> Chi sé xa phong:

— Chi s6 xa phong 1a s6 mg KOH can thiét dé trung hoa
hét cac acid tw do va lién két c6 trong 1 g chéat béo:

CH,OCOR, CH,OH R,COOK
| |

CH,0COR;+3KOH -  CHOH + R,COOK
CH,OCOR, CH,OH R,COOK

RCOOH + KOH — RCOOK + H20

— Chi sb xa phong cang cao chirng to dau mé& chira
nhiéu acid phan t& lwgng thap va nguoc lai.
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Cac chi s6 héa hoc

> Chi sé este:
— Chi s6 este la s6 mg KOH tac dung vai acid
béo két hop:
Chi sb este = chi sb xa phong — chi s6 acid
— Chi sb este cang cao thi lwong glycerin ¢o
trong dau m& cang nhiéu.
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Cac chi s6 héa hoc

> Chi sé iot:
— La sb gam iot c6 thé két hop véi 100 g chét béo
— P&c trung cho murc d6 khong no clia dau mé:
~C=C-+, > -C-C-
I 1

— Chi sb iot cang cao, chét béo cang 16ng va cang
dé bj oxy hoa

— Chi sé iot clia m& dong vat: 30 — 70, dau thwe vat:
120 - 160.
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Cac chi so héa hoc

> Chi sé peroxyt:
— La sb gam iot dwoc gidi phong ra khi cho dung
dich KI tac dung v&i 100g chat béo nho tac dung
cua peroxyt c6 trong chat béo:

R— H—TH— +2 KI +2 CH;COO0H R,—GH—CH—f * 2 CH;COOK
\ / +H,0 +1,

0—0 0

— Chi sb peroxyt xac dinh murc d6 6i hda clia chét
béo.

ThS. Pham Héng Hiéu Hoéa Sinh TP — Bai 6: Lipid 25

Cac phan trng héa hoc dac trwng

»Phan (ng thdy phan (phan ng xa
phdong hoa)

»Phan (rng oxy héa

>Phan (rng chuyén este hoa

»Phan trng hydro hoéa
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Phan rng thuy phéan
(phan wrng xa phong hoéa)
> Duwoi tac dung clia enzim lipaza / acid dac / kiém dac,

lién két este cla, glixerin bi thdy phan — glixerin +
acid béo (hay mudi clia acid béo):

CH, — OCOR; (‘JHZOH R,COONa
\

(‘JH — OCOR,+ 3NaOH —» ?HOH“' R, COONa
CH, — OCOR; CH,OH R; COONa
Triaxylglixerin glixerin 3 xa phong

> Phan (ng nay xay ra & nhirng hat c6 dau (lac, virng,
thau dau...) luc ndy mam, khi bao quan v&i d6 am
cao, dieu kién bao quan khong tot.
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Phan rng oxy héa
> Dau m& dé lau/ bq khong tt thwong bj hoi do:
— Xay ra phan &ng thdy phan nhw trén
— Oxy héa — peroxit hay hydroperoxit:
R-CH,-CH=CH-CH,-R,+0, > R~-CH,-CH-CH-CH,-R,

6_06

peroxit
R-CH,-CH=CH-CH,-R,+0,>R—CH,—CH=CH-CH-R,

__ OH
hydroperoxit J) o

> Cac peroxit va hydroperoxit phan hay tiép tuc— cac
hop chat chira aldehit/xeton, cé mui hoi, vi dang.
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Phan rng chuyén este hoa

» Trong,dk thich hop (t° cao, khan nwéc, co chét xtc tac);
cac goc acid béo trong 1 triglixerit / gitra cac triglixerit doi
cho cho nhau

» Ung dung: )

— Tao chét nhii hoa tir m& lon — san xuét banh ngot va
kem da (loai b tinh thé glixerin thd gay ra hat ctrng)

— Ché bién m& ran giau acid linoleic dé san xuét
magarin o

» Sw chuyén este khéng lam bién doi cac acid béo nhung
kha nang tiéu hoa cua triglixerit bj thay d6i — sy hap thu
cta moi acid béo ciling bj thay ddi theo.
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Phan wrng hydro héa

>La phan (ng gén hydro vao ndi déi cta
acid béo khéng no trong cac glixerit: dau
TV > mo& TV (ran)
> C6 hai kiéu hydro héa:
—Hydro héa chon loc: Yacid linolenic —»T
do bén cua dau ) ]
—Hydro héa tirng phan/ toan bd: tao chat
béo ran — SX magarin/m& nhi hoéa.
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6.2.2. Sap (Cerid)

» Sap tw nhién nhw sap ong, sap thyc vat... la
hon hgp cda cac TP khac nhau, trong dé TP
chinh la cac este clia rwgu bac nhat co mach
cacbon dai va cac acid béo phan tr Ién

» Coéng thirc chung: R,COOR,

Trong d6:

— R 1a gbc acid nhw acid palmitic, acid xerotic,
acid mqntanic, acid melissic

— R, la goc rwou nhu rwou xerilic, rvqu
‘montanilic, rwou mi’rixilic

» Bén v&i anh sang, chat oxy héa, tac nhan vat ly,
it bi thay phan

» Ung dung: vat liéu cach dién, vat liéu lam khudn
in, son, but chi, phuc hoi cac bl tranh...

6.2.2. Sap (Cerid)

> Céan clr vao ngudn gbc, c6 3 loai sap:

— Sap ong (sap BV): la este cla acid palmitic +
rwou mirixilic (C4gH;50C0OC,5H4,) — bdo vé
cho au trung ong, tranh sy ton that cla mat

— Sap thwe vat: trén bé mat 14, quad — ngan
nwoc, vi sinh vat xam nhap, tranh sy thoat
hoi nwéc

— Sap khoang (sap nui) ttr than da linhit hodc
than bun, TP: acid montanic + cac este cua
no,d=1,1%,.=72-77°C
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6.2.3. Sterid

» La este cla acid béo bac cao+rwou vong sterol

» Sterol = rwou chwa no don chire, cé vong, dan xuat cla N

xiclopentanoperhydrophenantren
» Sterol khdng tan trong nuwérc, tan nhi_éu trong dung moi
hiru co nhw cloroform, rwgu..., dé bi thuy phan bang
kiem hodac enzim
> C6 & gan, tuy tang, m&, mau, TP nguyén sinh chét
> Mot sé sterol quan trong:
— Colesterol: C»,H,,0, trong méat, dai ndo BV, rong do,
khoai tay, 18 mam cua dau twong
— Ecgosterol: nAdm men, ndm méc, trong hat lGa mi.
Duw¢i tac dung cua tia UV :ecgosterol — vitamin D
— Sitosterol trong dau twong
— Stagmasterol trong phoi lua mi
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S o

Cholesterol Ecgosterol

HO
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6.3. Lipid phtrc tap

6.3.1. Photpholipid
6.3.2. Glicolipid
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6.3.1. Photpholipid

> Photpholipid = diaxylglixerin + H;PO, CH, — OCOR;
+ hop chat phu X (colin, etanolamin, ‘

serin, inozit) CH - OCOR,
> Photpholipid = TP bat bugc clia mang | OH
t bao, nhiéu & hat cay Iay dau, cay v
ho dau, mé than kinh, long dé tring, CH,-O-P =0
hong cau, tinh traing BV o @
» CO 2 nhom:

— Glixerophotpholipid: photphatit & TV bac cao
+ photphattidyl etanolamin (xephalin): X=etanolamin
+ photphatidyl colin (loxithin): X=colin
+ photphatidyl serin, photphatidyl inozit
— Sphingolipid: glixerin+acid béo+colin+acid photphoric
va amino clia regu chwa no sphingozin
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6.3.2. Glicolipid

> Glicolipid = acid béo + rwou + gluxit (galactoza/ dan
xuat clia galactoza la N — axetyl galcatozamin)
> Nhiéu trong I4 xanh ctia TV, mé than kinh nguwoi va BV
» C6 2 nhom:
— Xerebrozit: amino rwou 2 nguyén t&r khéng no
sphingozin + acid béo + gaclactoza
— Gangliozit (mucolipid): acid béo (acid steric) +
sphingozin + galactoza, glucoza, galatozamin + acid
neuraminic
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