GIOI THIEU HQC PHAN
HOA SINH

Poi twong: Cao dang

- So tin chi: Y 02(1)

- Tong s tiét: 45 tiét
+ Ly thuyét: 15 tiét
+ Thwe hanh: 30 tiét

- Thoi diém thue hién: Hoc ky 2

MUC TIEU HQC PHAN :

1. Trinh bay dwoc cdu tao, tinh chat Iy héa, vai tro ciia cdc hop chat hitu co cdu
tao nén co thé nguoi.

2. Trinh dwoc qud trinh chuyén héa cia cdc chat hitu co dién ra trong co thé
nguol.

3. Trinh bay dwoc chire ndng héa sinh tiéu biéu ciia mét sé co quan trong co thé.

4. Gidi thich dwoc cdc nguyén tac, nguyén nhdn xudt hién mét sé bénh sinh ra do
roi loan chuyén héa glucid, protid, lipid.

5. Van dung dwoc cac kién thirc sinh héa dé gidi thich cac bénh ly do roi loan
chuyén héa cdc chat trong co thé nguoi.

6. Thé hién thai dé ty my, chinh xdc, khach quan, trung thuc...

7. Thé hién y thirc trach nhiém trong céng tdc thuc hanh va chuyén mon

8. Thé hién su khiém ton hoc tdp, quan hé va hop tdc tot véi dong nghiép...

NQI DUNG HQC PHAN

STT Tén bai S6 tiét | Trang
LT | TH

Phin I: Ly thuyét
1 | Pai cuong vé hoa sinh 1
2 | Hoa hoc glucid 1
3 | Hoa hoc lipid 1 13
4 | Hoéa hoc protein 1 19
5 | Hoa hoc hemoglobin va acid nucleic 1 25
6 | Hoa hoc enzym 1 30
7 | H6a hoc hormon 1 37
8 | Oxy héa sinh hoc 1 47
9 | Chuyén hoa glucid 1 58




10 | Chuyén hoa lipid 1 69

11 | Chuyén hoa acid nucleic va sinh tong hop protein 1 78
12 | Trao doi nudc va cac chat vo co 1 85
13 | Khi méau va thing bang acid-base 1 95
14 | Hoa sinh gan 1 103
15 | Hod sinh than va nuéc tiéu 1 110

Phan II: Thue hanh

1 | Hoa hoc glucid 5 119
2 | Hoa hoc lipid 5 127
3 | Hoa hoc protein 5 133
4 | Enzym va xuc tac sinh hoc 5 140
5 | Hemoglobin 5 146
6 | Acid nucleic 5 153

Tong sb 15 | 30 | 156

PANH GIA:

Hinh thirce thi: Thi tu luan

Céch tinh diém:

Diém chuyén can x 10% + diém kiém tra thuong xuyén X 20% + diém thi két thuc
hoc phan x 70%.



BAI 1
PAI CUONG VE HOA SINH

MUC TIEU:
1. Trinh bay dvwoc dinh nghia, ngi dung hoa sinh hoc.
2. Trinh bay dwoc vai tro hoa sinh trong y hoc.

3. Trinh bay duwoc cdc thanh phan héa hoc cdu tao nén co thé song.

NOI DUNG
1. Pinh nghia hoa sinh hoc

Hoa sinh 1a mon hoc nghién ciru vé thanh phan hod hoc ciia co thé séng, su chuyén
hoa ctia cac phan tir sinh hoc trong té bao cta co thé séng.
2. N0oi dung hoa sinh hgc

Mo6n hoc nay dugc hinh thanh trén co s& cua sinh hoc va hod hoc. N6 con lién quan
mat thiét voi té bao hoc, bai vi hau hét cac phan Gmg hoa hoc déu xay ra ¢ té bao. Té
bao 1a don vi hop thanh cua co thé séng, c6 nhimg dic diém chung; nhiing té bao cua
nhiing co thé khac nhau, té bao cua tung loai mé trong mot co thé c6 su khac biét vé ciu
trac va chirc nang. Chinh nhimg su chuyén biét cia cac té bao va nhiing qaa trinh tién
ho4 tu nhién da dan dén su khac biét da dang va tao nén nhitng qua trinh hoa sinh dac
hiéu. Su séng 14 hién tugng trao d6i chit lién tuc, hién trong nay lién quan mat thiét véi
C4c qué trinh chuyén hoa vat chat. Nhimg qua trinh niy dwoc diéu chinh nhip nhang in
khop véi nhau, bao dam cho ndi moi cua co thé ludn & trang thai dong, nhung ciing ludn
& thé 6n dinh.

Ho4 sinh hoc gdm 2 phén: hoa sinh tinh - hod sinh dong

- Hod sinh tinh: Dya vao cac phuong phap 1y, hoa hién dai dé mé ta cdu tao cua
co thé séng & muc d6 phén tir, nguyén tir.

- Hod sinh déng: Nghién ctru cac qué trinh chuyén ho4, s6 phan cia cac chat khi
vao co thé, tinh dic hiéu cta nhimg phan (mg sinh hoc nhu nhing phan tng giita enzym
va co chét, giita hormon va cac chat tiép nhan.

3. Vai tro cua hoa sinh trong y hoc

- Hoé sinh nghién ctru chirc phan cta co thé, nhiém vu cua tung té bao, mo, su lién
quan gitra chung véi nhau.

- Héa sinh giup y hoc tim hiéu mot s6 bénh sinh do nhiing thay doi bénh 1y vé
chuyén hoa cic chat.

- Hoéa sinh gitip y hoc tim hiéu co ché tac dung ctia thirc an hodc thude khi vao co
thé dé tim ra nhitng nguyén tac co ban vé dinh dudng, v¢ sinh dy phong va diéu tri bénh.




- P6i v6i giai phau va md hoc: n6 13 co s chung ctia méi lién quan giita hinh thai

va chirc phan.
4. Thanh phan héa hoc ciia co thé
4.1. Dwa vao sw cé mit ciia cdc chit trong co thé nhiéu hay it chia thanh 3 nhom:

- Céc nguyén té chinh: Carbon, hydro, oxy, nito, canxi: 5 nguyén t6 nay chiém t6i
97,5% than trong. Natri, kali mangesi, luu huynh phospho clor chiém khoang 1 - 2%
than trong.

- Cac yéu tb vi lwong: Iod, sit chiém mot ty 18 rat nho.

- Cac yéu tb siéu vi lwgng: Cu, Zn, Mn, F chiém mot ty 1é rat nho khoang 0,01 %
than trong.

Tam quan trong ctia cac nguyén to trong co thé khong phu thudc vao khdi lugng
nhiéu hay it. Moi nguyén t6 déu c6 tAm quan trong ctia minh trong hoat dong séng cta
co thé. Thiéu mot nguyén t6 nao d6 co thé dan dén ri loan phat trién, roi loan chirc nang
mot co quan nao dé hodc toan co thé.

4.2. Dwa vao bén chit ciia cdc hop chit chia thanh 3 nhém

* Nwéc: Nude chiém khoang 55 - 65% than trong va no thay doi theo ltra tudi,
thé trang, gidi tinh. Pan dng nhiéu nudc hon dan ba, ngudi tré chira nhiéu nude hon
ngudi gid. Ham lugng nude trong co thé ciing thay doi tuy theo td chic.

Trong co thé nudc ton tai dudi 2 dang:

- Nuéc tu do: 12 nuée luu théng bao gdm nude trong mau, bach huyét, dich nio
tuy, dich tiéu hoa, dich gian bao, nudc tiéu va md hoi. Nudce ti do gitip hoa tan cic chat
dinh dudng va cac chat can ba.

- Nude két hop: tham gia vao ciu tao té bao gdm: nudc tao mang hydrat hod, nuéc
tao mixel, gel,...

* Hop chit vé co: chiém 1/10 than trong, no ton tai dudi 3 dang sau:

- Mudi v6 co ran, khong ion hod: nam trong cic md xuong, ring: phosphat,
carbonat, calci

- Mubi vo co dang hoa tan trong dung dich, c6 & trong khoang gian bao, cac dich
nhu:

+ Cac anion: CL", SO, HCOs'...

+ C4c cation: Na*, K*, Mg**, Ca**...

- Céc hop chat co kim: Acid, phosphoric két hop vdi cac chat hitu co dé tao nén
hop chét co kim. Vd: Phospholipid, phosphoprotein ...

* Hop chit hwu co: Gom 3 nhoém 16n

- Glucid: Gom 3 nguyén t6 chinh cau tao nén 1a carbon, hydro va oxy. Hydro va
oxy co trong glucid thuong véi ti 1€ nhu nudc (2/1). Do do, glucid con cod tén la
hydratcarbon, c6 cong thizc chung 12 Cn(H20)m . Néu 1a glucid tap con ¢6 cac nguyén t6
khac. Pon vi cau tao cua glucid 1a monosaccarid.

- Lipid: Ciing gdm 3 nguyén t6 chinh c4u tao nén 1a carbon, hydro va oxy, ngoai
ra con cac nguyén to khac; Lipid 1a este hodc amin cta acid béo vdi alcol hodc amin
alcol.



- Protein: GOom 4 nguyén td chinh ciu tao nén la: Carbon, hydrro, oxy va nito,
ngoai ra con cac nguyén té khac. Pon vi ciu tao ctia né 1a acid amin

So v&i phan trim trong luong co thé: Protein chiém 15-20%, glucid chiém 1-15%,
lipid chiém 3-10%

- 1g protein cung cap 4,2 kcal

- 1g glucid cung cip 4,1 kcal

- 1g lipid cung cép 9,3 keal.

Ngoai 3 nhom chit hitu co trén, co thé con cd cac chét: Acid nucleic, nucleotid,
hemoglobin, vitamin, enzym, hormon, myoglobin.

LUQNG GIA:
* Tra 10i ngiin gon cac ciu sau:
1. N6i dung nghién ctru cia hod sinh tinh:

D. Doi voi giai phdau va mo hoc: la co so cua moi lién quan gitra hinh thai va cau
trac
3. Hai dang ton tai cia nudc trong co thé:

E. Bao vé mo

5. Ba dang ton tai ctia cac hop chat vo co trong co thé:

* Chon céu tra 1oi ding nhit (bang cach khoanh tron chit cai dau cau)

1. Cac nguyén t6 chinh ciu tao nén co thé (chiém 97,5% than trong) gom:

A.C,HO B.C,H,O,N
C.C, H, O, N, Calci D.C,H, O, N, Na
E.C,H,O,N,S
2. Pon vi ciu tao cua Glucid:
A. Acid amin B. Alcol
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C. Acid béo D. Alcol va acid béo
E. Monosaccarid

3. Pon vj cu tao cua Protein:
A. Acid amin B. Alcol
C. Acid béo D. Acol va acid béo
E. Monosaccarid

4. Pon vi cu tao cla Lipid:
A. Acid amin B. Alcol
C. Acid béo D. Acol va acid béo
E. Monosaccarid.



BAI 2
HOA HQC GLUCID

MUC TIEU:

1. Trinh bay dwoc cdu tao, tinh chit ciia monosaccarid.

2. Phan biét duoc ngué‘n géc, cau tao, tinh chat cua: saccarose, lactose va
maltose.

3. So sanh dwoc nguon géc, cdu tao cua: tinh bot, glycogen va cellulose.

NOI DUNG
1. Dai cwong
1.1. Dinh nghia glucid

Glucid 1a cac dan xuét aldehyd hodc ceton cua cac polyalcol hoidc 1a cac chit tao
ra cac dan xuat nay khi bi thuy phan. Pa s6 thanh phan nguyén t6 cua glucid duoc viét
dudi dang Cn(H20)m nén con goi 1a carbonhydrat.

1.2. Phan logi glucid: Chia lam 3 loai

- Monosaccarid (Pudng don hay ose): La don vi cdu tao cua glucid, khong bi thuy
phan thanh cac don vi nho hon nita. Vi du: glucose, fructose...

- Oligosaccarid: La cac duong tao ra tir 2 dén 6 phan tir duong don khi bi thuy
phan. Vi du: lactose, saccarose...

- Polysaccarid: La mot nhdm céc hop chit tao ra mot sd 16n cac monosaccarid khi
bi thuy phan. Vi du: glycogen, tinh bdt, glucopolysaccarid...

1.3. Vai tro cua glucid:

- Vai tr0 tao ning: La ngudn cung cap ning luong chi yéu cua co thé.

- Vai trd tao hinh: Tham gia thanh phan ciu tao ciia té bao va mo.

+ O thyc vat glucid chiém 80%-90% trong lugng kho, cellulose 13 thanh phan
chinh cia mé nang do.

+ O dong vat glucid chiém 2% trong lugng kho nhung 1a ngudn cung cap ning
luong chu yéu.

+ O vi sinh vat polysaccarid 1a cdu tir quan trong ctia mang té bao.

2. Monosaccarid (Pwong don hay ose).
2.1. Dinh nghia.

- Monosaccarid 1a nhitng aldehydalcol hoac cetonalcol, trong cong thure trir mot
carbon thudc nhém carbonyl (C=0), con tat ca cac carbon khac ctia monosaccarid déu
lién két vi nhém hydroxyl (-OH).

- Néu nhom carbonyl ¢ d¢au mach thi monosaccarid 1a aldehydalcol (aldose), néu
nhom carbonyl ¢ vi tri khéc thi 1a cetonalcol (cetose).
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- Cong thuc tong quat:

H CH,0H
(CHOH), (CHOH)n
c':HZOH (liHZOH

Aldehydalcol (aldose) Cetoalcol (cetose)

n biéu thi s6 nhom alcol bac 2 ; n ¢6 thé béng 0,1,2,3... tuy loai monosaccarid.
2.2. Cach goi tén: 4 céch

- Chure khtr + ose. Vi du: Aldose, cetose...

- S6 C + ose. Vi du: Triose, pentose...

- Chire khir + S6 C + ose. Vi du: Aldohexose, cetohexose...

- Tén riéng. Vi du: Glucose, fructose, galactose...

2.3. Céu tao

C6 2 dang cdu triic: mach thang va mach vong (hinh 1.1).

Phén 16n glucose duogc biéu thi dudi dang cong thirc mit phing chiéu cua Haworth

(hinh 1.1B) . Bang nhiéu xa tia X ngudi ta da chimg minh vong 6 canh chita 1 nguyén

tir oxy c6 trong ti nhién dudi dang ghé (hinh 1.1C).

A
N
S
H—C—OH
Ho—z’gl*— H
H—i?—OH
H—(—OH
CH,OH

B

&
HOCH,

a-D-glucose

Hinh 2.1. Céng thitc cdu tao a-D-glucose

2.4. Tinh chat cua monosaccarid

- Cac monosaccarid c6 vi ngot, dé tan trong nudc, it tan trong alcol, khong tan

trong ete.

- Trir dioxyaceton, cac ose déu co kha ning lam quay mit phang anh sang phan

cuc.

* Tinh khir (bi oxy hoa)

- Do ¢6 hoa chirc khtr aldehyd hodc ceton. Monosaccarid tac dung voi mudi kim

loai ning (mudi Cu, Hg...) s& khir ion kim loai giai phong kim loai tir do hodic mubi kim

loai ¢6 hoa tri théip hon, ban than monosaccarid s€ bi oxy hoa tré thanh acid.

- Vi du: Trong phan tng fehling, glucose khir hydroxyd dong II Cu(OH)2 thanh
oxid dong | (Cuz0) két tua do gach.
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jp - D - glucose

Hinh 2.2. Phan iing Fehling va glucose
- Ung dung tinh chét trén dé dinh tinh va so bd dinh lugng dudong niéu trong nudc
tiéu.
* Tao glucosid.
- Cac monosaccarid c6 kha ning tao thanh cac hop chit ete vai alcol. Cac hop chat
nay goi 1a cac glucosid, cac lién két nay dugc goi 1a lién két glucosid hoic osid.

6 6
CH,OH CH,OH
5 0 > 0]
2 +CHOH —— 4 +H,0
3 3
OH O—CHj,
lién két osid
a -D-Glucose a-metyl-D-Glucosid

- Lién két glucosid ciing duoc hinh thanh gitta nhom (—OH) cua 1 monosaccarid
nay voi nhom (— OH) cua 1 monosaccarid khac.

Vi du: lién két osid trong phan tir cac oligo va cac polysaccarid.

> O O > o)
4 4 d
N3 _(T)_ 3 0— N3 _O—

Lién két osid
Hinh 2.3. Lién két osid

* Tao este.

- Do ¢6 nhém (—OH) alcol nén cac monosaccarid c6 thé phan tng véi cac acid nhu
HNOs3, H2SO4, H3POg4 , acid acetic... tao nén cac este twong ing.

- Céc este phosphat ctia cac monosaccarid 12 cic este quan trong nhét cta céc
monosaccarid trong co thé sinh vat vi chung 13 cac san pham chuyén hoa trung gian hodc
dang hoat hod ctia co chat chuyén ho4 cia glucid.

* Sw chuyén dang lin nhau ciia cdc ose.
Glucose, fructose, mannose c6 thé chuyén dang 1an nhau trong méi truong kiém
yéu.
3. Oligosaccarid.
3.1. Saccarose: C6 nhiéu trong mia, cii cai dudng; do phan tir a- glucose va p- fructose
lién két loai di 1 phan tir nuéc. Cong thic hoa hoc 1a:
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Saccarose
1
CH,OH
o. H
f H0a5
_ k3 46
CH,OH
H OH HO  H °

O-a-D-glucopyranosyl -(1- 2)
—B-D-fructofuranosid

Hinh 2.4. Céng thitc cdu tao Saccarose
3.2. Lactose: Co trong sira nguoi va dong vat goi la duong sira. Do 3-galactose va a-
glucose tao thanh bang cach loai di 1 phan tir nude, c6 cong thire la:

Lactose
6
CH,OH
_ Hz 220, OH
4 H *
A\ BsH 2 4
H OH

O—pB-D-galatopyranosyl -(1> 4)
—B-D-glucopyranose

Hinh 2.5. Céng thitc cdu tao Lactose

3.3. Maltose: C6 trong mam lta, keo mach nha; do 2 phan tir a— glucose loai di 1 phan
tor nudc tao thanh. Cong thure hod hoc la:
Maltose

H OH H  OH
O-a-D-glucopyranosyl -(1>4)
—a-D-glucopyranose
Hinh 2.6. Céng thitc cdu tao Maltose
4. Polysaccarid: La nhiing chat co6 phan tir luong 16n, cau tao tir nhiéu phan tir
monosaccarid, dugc chia 1am 2 nhém thuan va tap.
* Tinh bét: Do hang nghin gbc o — D glucose tao thanh, gdm 2 thanh phan ciu tao
va tinh chat khac nhau 1a amylose va amylopectin.

Khi dun séi tinh bdt voi acid hitu co s€ bi thuy phan thanh glucose.
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Hinh 2.7. Céng thitc cdu tao Amylose
* Glycogen: Do 2.400 dén 24.000 gbc o - D—glucose tao thanh. Cau tao giéng
amylopectin nhung nhi€éu mach nhanh hon. Khi bi thuy phan cho sdn pham la glucose
* Cellulose: Gom 1500-15000 nhitng goc B-D glucose ndi v6i nhau bing lién két
1-4-B glucosid nén khong c6 mach nhanh.

Hinh 2.8. Céng thitc cdu tao Cellulose

4.1. Mucopolysaccarid.
La polysaccarid tap c6 trong mo nang d&, mo lién két, mé phu, dich nhay...
4.2. Glucopolysaccarid.

La polysaccarid tap co trong qua cua nhiéu loai thuc vat.

LUQNG GIA
< Traloi ngin bang cich dién tir hodc cum tir thich hop vao chd trong:
1. Glucidlacac .. ...... (A)....... hodc ceton cua...... (B)....... hoic 1a cac chit tao ra
cac dan xuat nay khi bi thuy phan.
Al
B
2. Trong cong thuc ctia monosaccarid, trir 1 carbon thugc nhém ........ (A)..........
con tat ca cac carbon khac déu lién két voi.......... (027 ST
3. Pon vi ciu tao cua glucid La.......(A)...........
Al
4.Thanh phan ciu tao ctia phan tr dudng sarccarose gom ....(A).... va ....(B)......
Ar
B
5. Tinh bot ¢ 2 thanh phan khac nhau 14 .....(A)..... va .....(B).....
At
B
6. Két tiia c6 mau do gach trong phan ung khir duong niéu 1a mau cia ...(A).....
Al
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o Phan biét dung sai bing cich danh diu ( \/) vao cot D cho ciu duang, cot S
cho cau sai

STT Noi dung b S

7 | Tat ca cac monosaccarid déu c6 cau tao vong

8 | Lién két glucosid hinh thanh giita nhom
(— OH) ctia monosaccarid nay véi nhom
(— OH) cua 1 alcol hodc cua 1 ose khéc.

9 | Tat ca cac monosaccarid déu c6 kha nang lam quay
mat phang anh sang phan cuc.

10 | Ung dung tinh khtr ciia monosaccarid dé dinh tinh
va so b dinh luong dudong niéu.

11 | Lactose do phan tir galactose va fructose két hop, loai
di mdt phan tr nude.

12 | Saccarose 1a do 2 phén tir fructose lién két v6i nhau,
loai di mot phan tur nude.

13 | Maltose c6 nhiéu trong mia va cu cai duong.

14 | Polysaccrid 1a nhitng chat c6 phan tir luong 16n duoc
ciu tao tir nhiéu phén tir monosaccrid.

15 | Pon vi c4u tao cua glycogen 1a B-D glucose.

16 | Cellulose khong c6 mach nhanh.

% Chon 1 cAu tra loi ding nhit bing cich khoanh tron vao chir cai ciu tra loi
dwoc chon

17. S6 @6ng phan quang hoc cua glucose 1a:

A. 12 B. 16 C. 32
D. 38 E. 10
18. Hai thanh phan cu tao nén maltose la:
A. 2 phan tir glucose B. 2 phan tr triose C. 2 phan tu pentose
D. 2 phan tr mannose E. 2 phan tir fructose
19. Glucose dugc goi la:
A. Aldose B. Hexose C. Aldohexose
D. Hydratcarbon E. Cetose
20. Glycogen 1a glucid duy trit & nguoi va dong vat, ¢ nhiéu nhat o:
A. Than kinh va dich ndo tuy  B. Tim va phoi C. Gan va than
D. Gan va co E. Tuy va than
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BAI 3
HOA HOQC LIPID

MUC TIEU:
1. Trinh bay dwoc dinh nghia, vai tro cua lipid déi véi co the.
2. Phan tich dwoc hai thanh phan cdu tao cia lipid.
3. Trinh bay dwoc ba logi lipid thudn va hai nhém lipid tap.

NOI DUNG:
1. Dinh nghia.

- Lipid 1a thanh phan co ban cua té bao song.

- Lipid la este hoac amid cua acid béo véi alcol (hodc amin alcol).
2. Vai tro ciia lipid doi véi co thé

Lipid trong co thé ton tai 3 dang:

+ Lipid du trit: chi yéu 1a triglycerid, ham luong thay dbi.

+ Lipid mang: chu yéu 13 phospholipid va cholesterol, thanh phan khong thay d6i,
chiém khoang 10% trong luong kho.

+ Lipid luu théng trong hé tuan hoan dudi dang lipoprotein, bao gdm triglycerid,
phospholopid va cholesterol.

2.1. Tao nang luong

Lipid 14 ngudn cung cip va du trir nang luong cho co thé, c6 gia tri dinh dudng
cao nhét so véi glucid va protid, 1g lipid cung cép 9,3 Kcal.
2.2. Tao hinh

Céc phuc hop cua lipid véi protein — lipoprotein - 1a thanh phan quan trong trong
c4u tao té bao, chung cdu tao mang té bao, trong ty thé. Cac lipoprotein con dong vai tro
van chuyén lipid trong mau.

2.3. Vai tro khac

- Tao dung mdi hoa tan: lipid hoa tan c4c loai vitamin tan trong dau (nhu VIM A,
D, E, K) va chtra nhiéu loai acid béo chua bdo hoa rat can thiét ma co thé khong tu téng
hop duoc.

- Lipid c6 tac dung bao vé co thé va cac co quan: 10p m& duéi da, m& bao quanh
cac co quan trong co thé. Giit vai tro sinh 1y dic biét trong kiém soat chuyén hod cac
chat.

- Lipid khong tan trong nudc, hod tan trong mot sé dung méi hitu co, tao thanh
nhil twong bén trong moi trudng chira Na2COs , protein, mudi mat.

- Nhu cdu ctia co thé: 60 - 100g/1 ngay véi ngudi truong thanh; 30 - 80g/1ngay
v6i tré em; chu yéu dudi dang triglicerid.
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3. Thanh phan ciu tao cia lipid:
3.1. Acid béo.
3.1.1. Dinh nghia.
- Acid béo 1a nhitng acid carboxylic v6i chudi hydrocarbon c6 tir 4 dén 36 carbon.
Acid béo duge goi theo tén ctia chudi hydrocarbon cé cling sé lwong nguyén tir
carbon va thém dudi — oic. Vi du: chudi hydrocarbon cé 8 carbon c6 tén 1a octan thi acid
béo tuong ung 1a octanoic.
- Nguyén tir carbon mang nhom carboxyl ding lam mdc va mang s6 1, nguyén
tir carbon s6 2 1a carbon a, carbon s 3 14 B, carbon ctia nhém metyl tan ciing 1a carbon
o.

3 2 1
CHs- CH2- CH2- ...coocoeei. - CH2- CH2- COOH
® B o

3.1.2. Phan loai acid béo
* Acid béo béao hoa
CAu tao phan tir chi c6 lién két don, cong thirc tong quat: CnHzn+1COOH

Bdng 3.1. M{t s6 acid béo bdo hod cé trong thién nhién.

Tén acid Cong thirc Do nong chay Cé trong thién nhién
Butyric CHs(CH2).COOH -7,9 Bo cua bo, dé
Caproic CH3(CH2)4sCOOH -3,9

Palmitic CHs(CH,)14COOH +63,1 M& dong vat, thyc vat
Stearic CH3(CH2)16COOH +69,9

Arachidic CH3(CH2)1sCOOH +76,5 Dau lac, sap dong vat
Lignoceric CH3(CH2)22COOH +86,0

Ngoai ra con gip acid béo bdo hoa bic cao hon co trong cac chat sap, hodc co
nhanh tir nguon gbc cy co va dong vat.
* Acid béo khong béao hoa

Thuong 12 nhitng acid béo chudi thang, trong phan tir c6 chira lién két doi, chia
nhiéu loai tuy mirc d6 khong bao hoa.

- Loai c6 1 lién két doi: CaH2n.1COOH

- Loai c6 2 lién két d6i: CaH2n.3COOH

- Loai c6 3 lién két d6i: CaH2nsCOOH

- Loai ¢6 4 lién két d6i: CoH2n7COOH .

Bdng 3.2. Mot s6 acid béo khéng bdo hoa thuong gdp

Tén acid Cong thire Ky hiéu Co trong thién nhién
Palmitoleic C1sH290COOH | 16: 1(A°) Dau va md dong, thuc vat; dau
Oleic C17H33COOH | 18: 1(A%) olive(80%); m& bo, lon(40%)
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Linoleic Ci17H31:COOH | 18: 2 (A°1?) Ngii cdc, lac, bong, dau nanh
Linolenic C17H2sCOOH | 18: 3(A 91215) | Nhiéu trong dau thyc vat
Archidonic | C1oH31:COOH | 20: 4(A%#1+1%) | Chu yéu trong dau lac

Céc lién két doi 1a lién két yéu nén acid béo dé bi oxy hoa khi tiép xuc voi khong
khi tao aldehyd gdy mui khét, hoi.

Mot sb acid béo khong bao hoa rat can thiét ma co thé khong thé ty tong hop duoc
nhu acid linoleic va linolenic.

* Acid béo mang chire alcol: acid cerebonic c6 trong lipid tap cua ndo.

* Acid béo c6 vong: prostaglandin co trong tinh dich, co tron ciia nhiéu to chirc,
than kinh, mé6 mo.

3.1.3. Tinh chdt hoa hoc ciia acid béo
* Tinh chét héa hoc ciia nhém carboxyl

+ Sir tao thanh mudi: acid béo tac dung v6i hydroxyd kim loai (NaOH) tao mudi
kiém tirc xa phong, tan trong nudc va tao bot. Mudi cua acid béo véi kim loai nang (Ca,
Mg...) khéng tan trong nuée, tmg dung dé do do cimg cuia nude.

+ Sur tao este: acid béo tac dung véi methanol tao este methylic (co chat xuc tac).

* Tinh chit héa hoc do sw ¢6 mit ciia lién két doi.

+ Phdn urng cong: acid béo khong bao hoa tac dung véi halogen (brom, iod).

Ap dung phan tng nay dé xac dinh chi sb iod cta acid béo (luong iod gin vao 100g acid
béo). Chi sb iod cang cao thi sb lién két d6i trong phan tir acid béo cang nhiéu.

+ Phdn umg khir: & ngoai khi troi acid béo khong bao hoa duoc khir (dé bi oxy
hoa) tao aldehyd. Cac chit chng oxy hoa c6 thé ngin ngira su ty oxy hoa cua acid béo.
3.2. Alcol ciia lipid.

- Glycerol: la 1 da alcol (c6 3 chirc rugu), vi tri cac nguyén tir carbon cua glycerol
dugc ghi bang chit s6 1,2,3.

- Alcol cao phén tir: thudng tham gia thanh phan cia cac chat sap. Vi du: Alcol
cetylic C16H3s0OH, alcol n — hexacosanol CH3(CH3)24CH,OH.

- Aminnoalcol: thuong gap 1a sphingosin, colamin, cholin...

- Sterol: 1a mot nhom nhitng chat ¢ nhan cyclopantaloperhydro —phenantren gom
3 vong 6 carcbon va 1 vong 5 carbon.

Chét tiéu biéu cho céc sterol & mdé dong vat 1a cholesterol, c6 trong hau khip té
bao cua co thé dudi dang tu do hodc este hoa, dac biét 1a trong cac mo than kinh, trong
mat va soi mat.

Cong thirc hod hoc cua cholesterol 1a C27H460 chira nhan steroid, c6 chirc OH & vi
tri Cs c6 lién két doi & gitra Cs- Cg ; c6 mach nhanh methyl ¢ Cio, C13 ; mach nhanh g@)m
8 carbon ¢ Cy7.

4. Phan loai:

4.1. Lipid thuan: ciu tao chi c6 alcol va acid béo, gom glycerid, sterid, cerid.
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4.1.1. Glycerid:

Glycerid c6 trong hau hét t6 chirc cua tat ca sinh vat, dic biét c6 nhiéu ¢ to chirc
m& (90%).

- Glycerid la este cua glycerol va acid béo. Glycerol ¢6 3 chuc rugu, nén tuy mot,
hai, hay ba churc rugu cua glycerol dugc este hoa ma tao nén monoglycerid, diglycerid
hay triglycerid.

- Trong ty nhién monoglycerid va diglycerid chiém ti 1¢ rat nho.

gHz—O— £H2 -0 -CO - R CH,-0-CO-R

H - OH ?H—O—CO—RZ ?H—O—CO—Rz
CH2-OH CH2-0OH CH2-0-CO-Rs
Monoglycerid Diglycerid Triglycerid

- Cic acid béo trong cing phén tir glycerid c6 thé giéng (glycerid thuan) hoic khac
nhau (glycerid hdn hop). Tuy thanh phan cta acid béo ma glycerid c6 tén goi khac nhau.
Chi nhiing glycerid hdn hop méi c6 dong phén, thuong co 2 dang dong phan I va I,
phan 16n gip dang dong phan II trong thién nhién.

- Tinh chit cua glycerid 1a do acid béo quyét dinh. Glycerid khong tan trong nudc,
thuy phan glycerid bang kiém, acid hodc enzym lipase.

4.1.2. Sterid

- Sterid 1a este cua acid béo vdi alcol vong 1a sterol. Pai dién cho sterol la
cholesterol.

- Céc steroid tiéu biéu nhu oleatcholesterol, palmitatcholesterol, steratcholesterol.
4.1.3. Cerid

- Cerid 14 este cua acid béo véi alcol ¢6 trong lwong phén tir cao (tir 30 dén 40
carbon)

- Cerid con goi 1a sap, sap co trong dong vat nhu sap ong, md duy trit cia ca nha
tang, vo 1 s6 vi khuan ..., sap trong thuc vat 1a 16p sap méng phu quanh 14, than va qua.

- Chutre phan sinh hoc cua cerid khac nhau tuy loai, thudong cé vai tro bao v¢. Sap
dung 1am nén, cao, sap boi. O dong vat cao cap va ngudi khong chuyén hoa duoc sap.
4.2. Lipid tap:

Lipid tap c6 céiq tao gdm acid béo, alcol va c6 thém nhimg nhoém khac. Lipid tap
c6 vi tri quan trong do6i voi qua trinh chuyén hod trung gian cuia sinh vat.

Lipid tap dugc phan loai dya vao thanh phan alcol cta chiing, gdm c6 2 loai:

- Glycerophospholipid: cé alcol la glycerol.
- Sphingolipid: c6 alcol la sphingosin

4.2.1. Glycerophospholipid
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Glycerophospholipid déu 14 din xuat cta acid phosphatidic, day 13 cht trung gian
trong qué trinh téng hop triglycerid va glycerophospholipid. Thanh phan gom c6
glycerol, hai gbc acid béo va mét gbe acid phosphoric.

Mot sé chat tiéu biéu:

- Phosphatidyl cholin (lecithin): dugc chiét suat tir 1ong do trimg. Ngoai cac thanh
phan néu trén con ¢ thém cholin.

- Phosphatidyl serin: trong thanh phan cu tao ctia chat ndy c6 acid amin 13 serin
va acid béo thuong 1a acid stearic va acid oleic. Chat niy c6 trong cac md, chiém khoang
5% glycerophospholipid néo.

4.2.2. Sphingolipid

Sphingolipid 14 thanh phan cdu tao quan trong ctia mang té bao thuc vat va dong
vat, ddc biét 1a mo ndo va than kinh. Pugc chia 1am hai loai:

- Phospholipid: 1a nhitng sphingolipid c6 chira acid phosphoric. Sphingomyelin
duoc chiét suat tur phéi, lach, ndo va tat ca cac té bao than kinh.

- Glycolipid: trong thanh phan cau tao khong c6 acid phosphoris ma cé chira
cac ose, nhu: cerebroosid, ganglicosid... Cerebrosid: trong phin tir gém
sphingosin, acid béo cao phan tir va galactose. Tap trung chi yéu ¢ ndo va mo
than kinh.

LUOQNG GIA.
% Tra loi ngin bing cich dién tir hoic cum tir thich hop vao chd tréng:
1. Lipidla .....(A)...... cua alcol va ....... (03] I
Al

B,

3. Acid béo tac dung voi ......... (A)........ tao mudi kiém tirc xa phong, ....... (B).........
Al
B

4. Mubi cua acid béo V6i ......... (A)...... khong tan trong nudc, tng dung dé

< Phén biét diing sai bing cich dianh diu (X) vao cot (D) cho ciu diing, vio cot
(S) cho cau sai
STT Noi dung b S
5 | Acid béo b&o hoa ciu tao phan tir chi co lién két don, cong
thire tong quat: ChH2n-1COOH
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6 | Acid béo khdng bao hoa loai c6 3 lién két doi c6 cong thirc 1a:
CnH2nsCOOH

7 | O ngoai khi troi acid béo khong bio hoa duoc khir( dé bi oxy
hoa) tao aldehyd.

8 | Acid phosphatidic 1a nhitng diacylglycerid c¢6 chuc alcol & C3
dugc este hoa véi acid phosphoric, & C1 gin véi acid béo bio
hoa, & C2 gin véi acid béo khong bio hoa.

% Chon 1 cAu tra loi ddng nhat bing cich khoanh tron vao chir cai cau tra 1oi

dugc chon
9. Mot sb acid béo khong bio hoa rit can thiét ma co thé khong thé tu tong hop duoc
nhu:

A. Palmitoleic va Oleic

B. Linoleic va linolenic.

C. Acetic va stearic

D. Stearic va butyric

E. Butyric va arachidic
10. Lecithin 1a dan xut cta acid phosphatidic ma - X 1a:

A. Ethanolamin

B. Cholin.
C. Serin

D. Ceramid
E. Lignoceric

BAI 4
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HOA HQC PROTEIN

MUC TIEU:
1. Trinh bay duwoc dinh nghia, cdu tao cia acid amin.
2. Phdn biét dwoc tinh chat cia acid amin.
3. Trinh bay dwoc dinh nghia, phdn loai protein.

4. So sanh dwoc 4 bdc cdu tric, tinh chdt ciia phén tir protein.

NOI DUNG
1. Acid amin
1.1. Pinh nghia, ciu tao

- Acid amin 13 nhimg hop chit hiru co, trong phan tir vira c6 nhom carboxyl va cd
nhom amin.

- Cong thirc chung cia acid amin (trur prolin):

H
R—C~—NH,
COOH

- 20 acid amin thuong gip trong ciu tao protein (trir prolin) déu cé cong thirc tong
quat nhu trén, chang chi khac nhau & gbc R. Goc R ¢6 thé gin voi cac nhom carboxyl
(-COO), amin (-NHz*), thiol (-SH)...
1.2. Phdn loai

C6 nhiéu cach phan loai acid amin va thuong dya trén ciu tao gbc R.

Chia acid amin thanh 2 loai: acid amin phan cuc va acid amin khong phan cuc.
1.3. Tinh chit ciia acid amin
* Tinh chdt ludng tinh

- Do trong phan tir ciia acid amin c6 goc acid (-(COOH) va gbc amin (- NH2) nén
chung thé hién tinh chat ludng tinh. Tuy theo pH mdi trudng, né cb tac dung nhu mot
acid hay mot base.

- Trong méi trudng kiém: Acid amin phan ly nhu mét acid, tao anion.

- Trong méi truong acid: Acid amin hoat dong nhu mdt base, tao cation.

- pH clia méi trudng ma tai d6 acid amin ton tai & dang ludng cuc, nghia 1a ¢6 sd
cation bang so anion, thi pH nay duoc goi 1a pH dang dién cua acid amin hay pHi.

coo (eley COOH
N'H:—%SH NH;* - #H NH;~ —('lle
R R
Dang anion Dang ludng tinh Dang cation
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* Phan ung khir amin tao cdc acid cetonic tuong ung
* Phan ung khiwr carboxyl tao min tuong ung
* Phan ung voi ninhydrin

Acid amin tac dung voi ninhydrin trong diéu kién dun néng, ninhydrin bi khtr tao
phtrc hop mau xanh tim, (riéng prolin c6 mau vang).

Phuong phap nay dé phat hién su ¢ mit cta acid amin va dinh lugng nong d6 acid
amin trong dich sinh vét.

* Kha ndng hdp thu quang phé tir ngoai.

Chi ¢6 cac acid amin chtra gdc R nhan thom méi c6 tinh chat ndy. Cac acid amin
nhu tryptophan, tyrosin, phenylalamin c6 phd hip thu tir ngoai manh & ving 4nh sang
c6 budc song 240 — 280 nm, Gng dung tinh chat nay dé dinh luong protein bang do phd
tor ngoai ¢ budc song 280 nm.

2. Protein
2.1. Dinh nghia.

- Protein 1a nhitng hop chét hitu co c6 trong lwong phan tir 16n ma thanh phan ciu
tao gdm mot hodc nhiéu chudi polypeptid.

- Peptid 1a chudi cc acid amin ndi véi nhau bang cac lién két peptid. Nhiéu acid
amin lién két nhau goi 1a polypeptid.

Amino acid (1) H Amino acid (2) H

Dipeptide
0 CTnn -0 CTn
/ _/
N N*
\ \ L
AN T H . CE H Lién ket peptid

Trong chudi polypeptid ¢6 2 acid amin & 2 dau. Pau chira —NH3* ty do goi 1a acid
amin dau N tan va mang sb 1, cac acid min tiép theo mang s6 2,3,4... acid amin cubi
chtira nhém —COO" tan goi 1a acid amin dau C tan.
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