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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén céc nggén thong tin co thé duogc
phép dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.
’ Moi muc dich khac mang tinh 1€ch lac hodc st dung v&1 myc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam./.



LOI GIOI THIEU

Hoa sinh 1 mdt nganh khoa hoc su sdng. Nhitng thanh tyu ctia Hoa sinh ¢ ¥
nghia quan trong trong Y — Duoc

Trong Y hoc, cac xét nghi€ém hoa sinh dugc st dung rong rai dé sang loc, chan
doan, tién lugng va theo doi dicu tri bénh.

Trong ngang Duoc, hoa sinh gitp tim hiéu co ché tac dung cua thube & cip do
té bao va phan tu, tor d6 gitp thiét ké ra cac phan tir thude tac dung tai dich dac hicu.

Gido trinh Hoéa sinh — d6i tuong cao dang Dugc nhim cung cap cho sinh vién
nhitng kién thirc co ban vé ciu tao va thanh phan héa hoc ctia cac hop chét trong co
thé song, mbi lién quan gilta cdu trac va chiic ning, cac qua trinh chuyén hoa cua
chung va nang lugng trong co the, tur do véan dung dugc kién thire dé giai quyét duoc
nhitng van dé thyc té lién quan vé chuyén mon va hoc ciac mén hoc chuyén nganh

khac.
Mon Héa sinh gdm 2 don vi hoc trinh 1y thuyét, chia lam 2 phan:

- Phan 1: cau trac, chitc ndng va su chuyén hoa cua cac chat co ban trong co
thé.

- Phan 2: héa sinh vé nudc, chat vo co, mau, gan, than va nude ti€u.

Noi dung cua gido trinh bao gdm cac chuong/bai sau:
Chuong 1. Glucid
Chuong 2. Lipid
Chuong 3. Acid amin va Protein
Chuong 4. Hemoglobin va acid nucleic
Chuong 5. Enzym
Chuong 6. Hormon
Chuong 7. Trao doi chat, oxy hoa sinh hoc, chu trinh Krebs
Chuong 8. Chuyén hoa Glucid
Chuong 9. Chuyén hoéa Lipid
Chuong 10. Chuyén hoa protid va acid nucleic
Chuong 11. Sy trao d6i nudc va cac chat vo co

Chuong 12. Hoa sinh mau



Chuong 13. Hoa sinh Gan
Chuong 14. Hoa sinh than va nuéc tiéu

Trong qué trinh bién soan, ching t6i liy gido trinh Héa sinh hoc (Sach dao tao
duge si PH, 2015), chu bién GS.TS. Nguyén Xuan Thing lam tai liéu tham khao.
Tuy nhién, 1an dau bién soan khong thé tranh khoi nhitng thiéu sot. Chung toi mong
nhan dugc gop y tir cac nha giao, cac nha khoa hoc, cac ban doc va cac sinh vién dé
cubn sach duoc sira chira, bo sung hoan thién hon.

NHOM BIEN SOAN
Ths. Pham Thi Thanh Tam
Ths.Bs. Tong Thi Thanh



Bai 1. HOA HQC GLUCID

MUC TIEU
1. Trinh bay dugc dinh nghia, phan loai glucid.
2. Trinh bay duogc cAu tao, vai tro, tinh chit ctia mot sb glucid quan trong.

3. Van dung duoc kién thirc dé giai quyét cac van dé thuc té lién quan va van dung
vao cac mon hoc chuyén nganh.

4. Tich cuc, nghi€ém thc trong hoc tap va nghién ctru khoa hoc.
NOI DUNG

1. Dai cwong

1.1. Dinh nghia va vai tro cua glucid

Glucid (carbohydrat hay saccarid) la nhimg polyhydroxy aldehyd hay ceton
( ¢6 2 nhom —OH tré 1én) va cac dan xuat ciia ching, c6 cong thirc tong quat 1a
(CH,O)n

O thuc vat, glucid tap trung chil yéu & thanh té bao, mo nang d& va mo du
trit. Glucid thyc vat 1a nguon dinh dudng quan trong cua ngudi va dong vat.

Trong co thé ngudi va dong vat, glucid tap trung chu yéu trong gan. Trong co
thé nguo1 Glucid git nhiéu vai tro quan trong nhu:

, - Cung cép ning luong cho co thé: khoang 60% nang luong cho cac qué trinh
song.

- C6 vai tro céu trac, tao hinh (vi du: cellulose, peptidglican...)
- Co vai tro bdo v¢ (mucopolysaccharid)

- Gop phéan bao dam tuwong tac dic hiéu cua té bao (polysaccharid trén mang
té bao hong cau, thanh t€ bao mot sé vi sinh vat).

-G nhiéu bénh lién quan dén glucid nhu: bénh dai dudng, bénh galactose
huyét, bénh & dong glycogen, bénh khong dung nap stra,...

1.2. Phédn logi
Glucid dugc chia thanh 3 nhom:

- Monosaccharid (ose, duong don): la don vi cau tao cta glucid khong bi thuy
phéan thanh nhiing chat don gian hon.

- Oligosaccarid: 13 nhitng chudi ngan Monosaccharid ndi v6i nhau bang cac
lién két glycosid. (co thé 1én td1 14 Monosaccharid)

Vi du:
Saccarose, lactose, maltose (disaccarid).
Maltosetriose, rafinose (trisaccarid)

- Polysaccharid: 13 cac glucid khi thuy phan cho nhiéu don vi Monosaccharid.



2. Monosaccarid
2.1. Dinh nghia va cach goi tén

Monosaccarid 1a cac aldehydalcol (hay polyhydroxy—aldehyd) hodc cetonalcol
(hay polyhydroxy-ceton);

Néu nhom carbonyl & dau mach thi monosaccarid 13 aldehydalcol va duoc goi
la aldose, néu nhom carbonyl & vi tri khac thi monosaccarid 1a cetonalcol va dugc
goi la cetose.

CHO (|3H20H
| Cc=0
(CHOH), |
| (CHOH)n
|
CH.OH CH,0H
aldehydalcol Cetonalcol

Cach goi tén: Goi theo s6 C trong tiéng Hilap + ose.

Vi du: monosaccharid cé 3C goi 1a triose. Tuong tu ta cO tetrose, pentose,
hexose, heptose.

Ngoai ra, chung con ¢6 céc tén goi riéng: glucose, fructose,...
2.2. CAu tric ciia glucose
C6 2 dang ciu triic: Mach thang va mach vong.
N CH,OH
|
H—(|1—0H
HO—C-H
H—é)—OH

H—(—OH
&{EOH

2.3 Cac dang dong phan

Trong phén tir ctia cidc monosacarid c6 chira nguyén tir carbon bat d6i vi vay
moi monosacarid cno thé ton tai duoi dang ddng phan di lap thé 1a nhitng chat c6
cung cong thirc cdu tao hung c6 ciu hinh khong gian khac nhau, s6 dong phan lap thé
dug 'c tinh theo cong thirc 2" véi n 1a s6 nguyén tir carbon bat dbi.

Déu (+) chi kha ning 1am quay mit phing anh sang phan cyc sang phai (D)
Dau (-) chi kha ning 1am quay mat phang 4nh sang phan cuc sang trai (L)
Vi du : glyceraldehyd




Vi glyceraldehyd c6 1 C* nén theo quy tic ctia Van’t Hoff ¢6 2 déng phan (N
= ")

1THO {CHO
HO-,C* -H H-,C*-OH D: -OH & bén phai
L: -OH ¢ bén trai
3CH20H 3CH20H

L glyceraldehyde D glyceraldehyde.
2.4. Tinh chat
2.4.1. Tinh chét Iy hoc

Céac monosaccharide 13 nhitng chat khong mau, phan 16n c6 vi ngot. Chung
hoa tan tot trong nudc, khong tan trong dung moi hiru co khong phan cuc, tan trong
dung dich ethanol 80%.

Tinh chat 1y hoc dic trung ctia monosaccharid 1a tinh hoat quang ctia chiing.
2.4.2. Tinh chit héa hoc
* Tinh khir (bi oxy hoa)

Hoa tinh quan trong ctia monosaccharid 13 nhimg tinh chat ctia nhém chirc
aldehyd hoac ceton, dién hinh 1a tinh khu.

Vi du:
- Thuc thir Fehling:
CHO CHO
0
R T 2Cuom, T . 1+ coH 4+ g0

t0
CWOH  ——> 0+ HO

- Vi tac nhan oxy héa manh: acid HNO;, nudc Br,, nude Cls,...
CH,OH(CHOH)4CHO + Br, CH,OH(CHOH),COOH
* Tinh oxy hoa (bi khir)
Céac monosaccharid bi khur tao thanh cac polyancol.
CHO(CHOH),CHO +H, “* CHO(CHOH),CH,OH
* Tao glucosid (hop chit ether véi alcol)

HOCHz HOCH;
o o
H OH H o-CH
H - HLO H 3
@ + HocH; P20, @
HO H HO H
H ©OH H ©OH
B-D-Glucose Methanol - Methylgiucoside

* Phan ung tao thanh ester



G =0 =8=a CH30H HO,
OH =P=O—
H O\H H O H OSPh-o-ay o, on
H H ,0H  HO
OH H OH H -pP= H
HO OH HO O=P=R H "9 CHz0H
H OH H ©OH o OH H
Glucose-6- phosphate Glucoso- | - phosphate Fructoso-6- phosphate

3. Disaccarid

Sy tao thanh disaccarid la do sy két hop ciia 2 monose cuing loai hay khac loai
nho lién két glycosid.

Disaccarid chi ¢6 tinh khir khi it nhat mot trong 2 nhém -OH glucosid & trang
thai ty do. Nghia 1a disaccarid s€ khong c6 tinh khur khi 2 nhém -OH glucosid lién
két vé1 nhau.

Céac disaccarid quan trong:

* Maltose: do 2 phan tir a- D-glucose lién két voi nhau & vi tri C, - C4 tao
thanh. Cong thirc cau tao:

*CH,OH
2O

H OH

MMaltose
a-D-glucopyranceyl-i 1 -4 kp-glucopyrancse

Maltose c6 nhom -OH glucoside & trang thai tw do nén c6 tinh khir. Maltose c6
nhi€u trong mam lua va mach nha (maltum) nén goi no6 1a maltose.

* Lactose: (duong sita) do mot phan tir B-D-galactose lién két vdi mot phan tir
B D - glucose ¢ vi tri Cy- Ca.

Lactose

A-p-galactopyranosyl-(1—4)8-p-glucopyranose
Gall B1—-4)Gle

* Saccarose: do mot phan tir o.D-glucose lién két véi mot phan tir B.D-fructose
¢ vi tri Ci-C,. Do do n6 khong c6 tinh khir, con goi la duong mia vi cé nhiéu trong
mia. D€ bi thuy phan khi dun nong.

4. Polysaccarid
4.1. Polysaccarid thuin

La nhitng duong khi thuy phan cho cung mot loai monosaccarid. Vi du: tinh bdt,



celulose, glycogen,...
4.1.1. Tinh bt
- C6 nhiéu trong hat, ct, qua, 13 thirc an glucid chinh ctia ngudi. Gom nhiéu phan tir

-D-glucose lién két voi nhau bang cac lién két  -1,4 glucosid
- Tinh bot cu tao bdi 2 thanh phﬁn chinh:

+ Amylose (20%) c6 cau trac mach thang xodn vong gdm nhiéu phan t  -D-

glucose lién két voi nhau bang cac lién két  -1,4 glucosid

~ + Amylopectin (80%): ¢6 nhiu mach nhanh, lién két -1,6 glucoside tai cac
di€ém nhanh.

— Khong co6 tinh khu

Amylosa

Reducing
ande

Amylopectin

4.1.2. Cellulose
- La thanh phan chinh ctia thanh té bao thuc vat.

- Cau tao: don phan 1a cac phan tr -D glucose lién két voi nhau bang lién két -1,4
glucosid.

- Loai an co nhu dong vat nhai lai (nhd qud trinh Ién men) va moéi cé thé ti€u hoa
duoc cellulose do chung c6 hé vi sinh vat c6 kha nang phan giai cellulose.

4.2. Polysaccarid tap
V& mat hoa hoc Polysaccharid tap chia lam 2 loai:

- Mucopolysaccarid 1a polysaccarid cao phan tir chira cac cau tir dac hiéu: ozamin,
acid hexuronic, acid sialic,...

- Glucopolysaccarid c¢6 cdu tao twong ty nhu Mucopolysaccarid nhung khong chua
hexozamin.

4.2.1. Glycogen

La polysaccarid du trit & dong vat dugc tim thay trong gan va co, hién nay con
tim thay trong mdt s thuc vat nhu ngd, nam.



C6 ciu tao gidng amylopectin nhung phan nhanh phi?eu hon, bi thuy phan boi
phosphorylase (co coenzyme la pyrydoxal phosphate), dé cat lién két 1-6 can enzym
debranching. San pham cudi cuing 1a cac phan to glucose 1-P.

4.2.2. Hyaluronic acid

Co cong thuc cAu tao duogc lap lai tir don vi sau:

Glea GleNAe

Hyaluronic acid c6 trong lugng phan tir rat 16m, c6 thé 1én dén nhiéu triéu,
hyaluronic acid rit phd bién va 1a thanh phin quan trong cia mo lién két, duoc tim
thiy trong dich khép xuong, trong thiy tinh thé mét, no tic dung nhu mot 16p
cement bao vé bén trong té bao dé chéng lai su xdm nhap cua vi khuan ciing nhu cac
chat la khac. O khép xuong né 1am cho dich cé tinh tron gitp cir dong khoi bi dau.
Hyaluronic acid bi thuy phan boi hyaluronidase, enzyme nay dugc tim thdy trong vi
khuan gy bénh, trong tinh triung. Hyaluronidase tao dé dang cho tinh trung di vao
noan cuia budn trimg, mit khac né ciing 1a yéu t gitip cho cac chat khac va vi khuan
gy bénh di vao cac mo trong co thé.

4.2.3. Chondroitin

Chondrotinases ABC, AC&C

La heteropolysaccharide, thanh phan

khong thé thiéu dugc & md xuwong sun [ v l ]
o H-acetyl{l-galaciozamire-4-sudlate
~ O—__ CHOH
AR HOS J—o0
H DH‘“*--E
[ghainoni: acd
H CH,
R

- Chondraoitin Sulfate A -

4.2.4. Heparin
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Heteropolysaccharide ¢ tic dung chdng
lai sy dong mau va ngan chan sy bién doi
prothrombin thanh thrombin.

0 0
o
HO Fd
0505
1

CH, 0805~

|
NHS05 0 oy

OH
HO

OH
1] 13)

CH, 0H

<—0 o
OH > Con >
{ OHgpg- HO 04

NHA¢ A
4 %aﬂ
N

()

0

;

OH
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Bai 2. HOA HQC LIPID

MUC TIEU
1. Trinh bay duoc ciu tao, phén loai lipid trong co thé.
2. Trinh bay duoc tinh chat, vai tro cia mot s lipid quan trong.
3. Van dung duoc kién thire dé giai quyét cac van dé thuc té lién quan va va van dung
vao cac mon hoc chuyén nganh.
4. Tich cuc, nghi€ém thc trong hoc tap va nghién ctru khoa hoc.
NOI DUNG
1. Dai cwong
1.1. Vai tro cua lipid
Lipid 1a thanh phin quan trong trong thtrc dn khéng chi vi nd c6 gia tri ning

luong cao nhit so véi glucid va protein ma no con chira cac vitamin tan trong dau va
nhirng acid béo can thiét khong thé thay thé dugc.

Trong co thé, lipid du trit & md md déng vai trd ngin nhiét, cac lipid khong
phan cuc con co tac dung cach dién cho phép truyén nhanh cac song khir cuc theo
truc soi than kinh. T6 chtc than kinh c¢6 ham luwong lipid rdt cao. Phirc hop
lipoprotein thanh thanh phan quan trong ctia mang té bao va ty thé & bao tuong, dong
thoi 1a phuong tién van chuyén lipid trong mau.

Kién thirc hoa sinh vé lipid gitip ta hiéu & hon nhiéu van dé quan trong trong y
duoc hoc nhu hoi ghl'rqg béo phi, xo vita dong mach, vai tro cua acid béo c¢6 nhi¢u
lién két doi trong van dé dinh dudng va chira bénh.

1.2. Phan loai lipid

Theo phan loai ctia Bloor, lipid dugc chia thanh 3 loai nhu sau:

- Lipid don giadn: 1a este cua acid béo véi céc alcol khac nhau. Vi du: Glycerid,
sap ong, sterid

- Lipid phurc tap: 1a este khi thuy phan giai phong ngoai alcol va acid béo con
cac cac thanh phan khac (acid phosphoric, cac ose,.... Vi du: phospholipid,
glycerolipid

- Tién chat cua lipid va dan xuat cua lipid, bao gom: acid beo, glycrol va cac
alcol khac, steroid, sterol, aldehyd cua chat béo va cac thé ceton, hydrocarbon,
vitamin tan trong lipid va hormon.

2. Acid béo

Acid béo (AB) la nhitng acid mono carboxylic c6 sd carbon chin va chung
dugc sinh tong hop tir nhitng mau 2 carbon. AB c6 tir 4 dén 36C.

Theo qui udc quoc té, acid béo dugc goi theo tén cua chudi hydrocarbon co
cung so lugng nguyén tir carbon va thém duodi “oic”.
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Acid béo thuong gip 1a nhitng acid béo c6 sd carbon chin, mach thang, co
thé no hay khong no va con chtra nhiing nhoém chtrc khac nhu rugu, ceton, mach
carbon c6 vong hay nhanh.

Vi du:
C, CH;-(CH,), —COOH acid butylic c6 nhiéu trong co.
Cs CH; -(CHy)s - COOH  acid caproic co trong bo, sira dé.
1.1.1. Acid béo, bao hoa: CH;(CH;),COOH
Cis n=I8 acid stearic c6 trong dau dong vat, thuc vat.
Cis n=20 acid arachidic c6 trong dau lac.
1.1.2. Acid béo khong bao hoa

CH; - (CH,), - CH = CH - (CH,); — COOH acid Palmitoleic: Tim thay trong
dau thuc vat.

CH; - (CH,)4 -CH = CH- CH,-CH=CH-(CH,); - COOH acid Linoleic

1.1.3. Acid béo mang churc alcol

Vidu: a - hydroxy lynoceric acid CHj -(CHz )21- CH-COOH
|
OH

1.1.4. Acid béo c6 vong

Acid chaulmoogric: @ - (CHz2)12- COOH

1.1.5. Tinh chat héa hoc ciia acid béo
- Tinh chét hoa hoc do nhém carbonyl:
+ Su tao thanh mudi: tac dung voi hydroxyd kim loai tao mudi kiém cua acid béo (xa
phong).
+ Su tao thanh este: tac dung v41 methanol, xtc tac.
- Tinh chit hoa hoc do su ¢6 mét cia lién két doi:
+ Phan img cong:
R-(CH).,-CH =CH-(CH),-COOH +H. R-(CH:),-CH,-CH,-(CH,),-COOH
// R-(CH,),-CH =CH-(CH,),-COOH +I, R-(CH,),-CHI-CH1I -(CH,),-COOH

+ Phan ung khtr: Véi su ¢c6 mat cua chét xuc tc, acid béo khong bao hoa bi khir thanh
aldehyd.

3. Alcol
Alcol cua lipid chia thanh 2 nhém:
3.1. Alcol thiang
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- Glycerol: La triol khong mau, vi ngot nhon. Khi dét glycerol hay lipid ¢6 chira
glycerol véi chat hiit nudc s€ tao acrolein c6 mui khét.

- Aminoalcol: C6 trong thanh phan ctia cerebrosib va mot sb phosphatid.
3.2. Alcol vong (Sterol )
Chat tiéu biéu cua sterol 14 cholesterol

- Co trong hau hét cac t& bao cua co thé, dic biét trong mo than kinh, mat, s6i mat, vit
vang cua budng trung.

- Trong céac dich co thé: & dang ty do hoidc ester hoa va acid béo (cholesterid hay
Cholesterol ester hoa).

- La tién chét cta cac steroid khac ¢ hoat tinh sinh hoc quan trong (acid mat, mudi mét,
Vitamin D, hormone vo thuong than, Progesterol, Androgen, Oestrogen).

Cic Sterol khdc: 7 - dehydro cholesterol (c6 nhiéu ¢ da, dau ca).
_ Ergosterol (nhiéu & nAm men, lua mach): 1 nhitng dan xuat tir cholesterol va 1a
tién chat cua Vitamin D.
4. Lipid don gian — glycerid
4.1. Cu tao

Triglycerid (triacylglycerol) con goi 1a lipid trung tinh la ester cua glycerol va acid
béo, 1a m& du trit pho bién & dong vat va thyc vat.
CH,

OCOR;
CH ——OCOR,
/CHZ—OCOR3

1- Stearoyl, 2- linoleoyl, 3-palmitoyl glycerol,
mot triacylglycerol hon tap

4.2. Tinh chét Iy hoc

- Céc glycerid thuong nhe hon nudc, khong tan trong nude ma tach thanh 16p,
nhung tan nhiéu trong dung méi hitru co (benzen, ete, cloroform), ham lugng acid béo
mach ngan hodc acid béo khong no cang 16n thi nhiét do nong chay cang thap.

- Glycerid chira nhiéu acid béo no thuong ¢ thé ran ¢ nhiét do thuong va goi 1a
md (md dong vat). Glycerid chtra nhiéu acid béo khong no thuong & thé 16ng & nhiét
do thuong (dau thuc vat).
4.3. Tinh chat héa hoc

Glycerid la ester nén khi thuy phan s€ tao thanh rugu glycerol va acid béo. Tac
nhan thuy phan 1a acid, kiém hay enzym.
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CH,—0—C—R, CH,—OH R,COOK

0
0

CH—O—ﬁ—Rz +3KOH _t, CH—OH + R,COOK
CHz_O_ﬁ_R3 CH,—OH R;COOK
0

Mot dic diém can luu y 1a cac chit béo dé 1au c6 mui va vi kho chiu goi la su
6i hoa, mot trong nhitng nguyén nhan gy ra la do oxy khong khi két hop vao nbi doi
tao thanh peroxid roi sau d6 bi phan giai dé tao thanh aldehyd va ceton. Céc aldehyd va
ceton nay déu la nhiig chat ¢ mui va vi kho chiu.

5. Lipid phurc tap

Lipid phtrc tap c6 vai tro chuyén hoa trung gian 1a chu yéu, cé trong té bao ctia nio
va gan.

5.1. phospholipid (phosphatid)

La nhitng chat Lipid trong thanh phan cau tao c6 Glycerol, 2 acid béo va acid
phosphoric. /

Mot s& phospholipid thudng gap:
Phosphatidyl cholin: Lecithin (Iong dé trimg)
Phosphatidyl ethanolamin: Cephalin (ndo)
Phosphatidyl serin: Serin

Tinh chat
Tan trong hau hét cac dung moi chét béo (trir Aceton)
La thanh phan quan trong ctia co ciu mang.
Bi phan giai béi Phospholipase.

Vai tro

Phosphoglycerid 1a thanh phan cdu tao chinh cta mang té bao, long d6 tring,
dau nanh.

Cephalin: vai tro trong sy dong mau & giai doan tao Thromboplastin.
Dipalmityl lecithin 1am cho cac mang phoi khong bi dinh lai.
5.2. Sphingolipid
bay la lipid phuc tap, trong do alcol la sphingosin. Acid béo lién két vai alcol
sphingosin bang lién két peptid. Tuy theo X ta cé céac loai sphingophospholipid khac
nhau/
Sphingolipid quan trong nhat 1a sphingomyelin, & day X 1a phosphocholine.
Acid béo trong sphingomyelin 1a lignoceric, palmitic, stearic hay nervonic.
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Sphingolipid khong tan trong ethylic ether, dua vao tinh chat niy dé tach
chung ra khoi hon hop lipid.
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Bai 3. CAU TRUC VA CHUC NANG CUA PROTEIN

MUC TIEU
1. Trinh bay dugc cAu tao, phan loai, tinh chét ctia acid amin.
2. Trinh bay duoc cdu tric, chirc ning, tinh chat va tng dung cua protein.

3. Van dung duogc kién thirc dé gidi quyét cac van dé thyc té lién quan va va van dung
vao cac mon hoc chuyén nganh.

4. Tich cuc, nghi€ém thc trong hoc tap va nghién ctru khoa hoc.
NOI DUNG

Protein la hop chat hiru co ¢6 ¥ nghia quan trong bac nhat trong co thé séng,
vé mit s luong, protein chlem khong dudi 50% trong lugng kho cua té bao. Protein
tham gia moi hoat dong sdng trong co thé sinh vat, tir viéc tham gia x4y dung té bao,
mo, tham gia hoat dong xtic tic va nhiéu chirc ning sinh hoc khac. Ngay nay, khi
hiéu 13 vai tro to 16n ctia protein d6i voi co thé sdng, ngudi ta cang thay rd tinh chat
duy vat va y nghia cta dinh nghia thién tai ciia Engels P. “Séng 1a phuong thirc ton
tai ctia nhitng thé protein”. V§i su phét trién cua khoa hoc, vai trd va y nghia cua
protein d6i v6i sy séng cang duge khang dinh. Cung véi acid nucleic, protein 1a co
s& vat chit cua su séng.

1. Cu tao ciia protein
1.1. Thanh phén nguyén t6 ho4 hoc ciia protein

Tat ca cac protein déu chira cac nguyén to C, H, O, N mot sé con ¢6 mot lugng
nho S. Ty 1¢ phan tram khdi luong cac nguyén td ndy trong phan tir protein nhu sau:

C:50 55% ;H: 6,5  73%;0:21  24%;S: 0 0,24% ; N: 15
18%

Ngoai cac nguyén td trén mot sb protein con c¢d chira mot lugng rat it cac
nguyén to khac nhu P, Fe, Zn, Cu, Mn, Ca ...
1.2. Khoi lrgng va hinh dang ciia protein

Protein tOn tai & hai dang chinh: Protein hinh clu va protein hinh soi

Sb gbc acid amin c6 trong phan tir protein dao dong trong mot pham vi kha
16m, tir vai chuc acid amin (insulin & tuyén tuy c6 51 acid amin) dén hang nghin acid
amin (enzym glutamat dehydrogenase c6 8300 acid amin) mdc du ching chi dugc tao
nén tr 20 loat acid amin. Vi vy protein c¢6 khoi lugng phan tir (M) tuong do6i 16m va
thay doi trong dai rong tir hon mudi nghin dén hanh trdm nghin dalton.

Bang 1.1. Khdi lwgng mdt so loai protein

Protein Khoi lwong S6 gbc acid S6 chudi
phan tir (Da) amin polypeptit
Insulin (bo) 5.733 51 2
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Cytocrom C (nguoi) 13.000 104 1
Ribonuclease A (bo) 13.700 124 1
Lysosym (trirng) 13.930 129 1
Mioglobin (tim) 16.890 153 1
Chymotrypsin (bo) 21.600 241 3
Chymotrypsinogen (bo) 22.000 245 1
Hemoglobin (nguoi) 64.500 574 4
Hexokinase (nAm men) 102.000 800 2
Immuno globulin G (nguoi) 145.000 1.320 4
Polymerase (E.coli) 450.000 4.100 5
Apolypoprotein (nguoi) 513.000 4.350 1
Glutamate dehydrogenase (bo) 1.000.000 8.300 40

2. Phan loai protein
- Theo chirc nang sinh hgc, protein chia thanh 7 loai:

+ Enzym: 1a protein c6 tinh dac hi€u cao va co6 hoat tinh xtc tac.

+ Protein van chuyén: protein trong huyét twong c6 nhiém vu gan va van

chuyén céc phan tir hay ion tir co quan ndy téi co quan khac.
+ Protein dinh dudng va du trir
+ Protein van dong
+ Protein cAu tao
+ Protein bao vé
+ Protein diéu hoa
- Theo cau tao héa hoc: chia thanh 2 loai
+ Protein don gian: chi gdm aa hay dan xuat cia chting
Vi du:
Albumin: co trong 1ong trang trimg, huyét thanh.
Globumin: co trong 1ong tring trimg, huyét thanh.

Prolamin: c6 trong nhan té bao 1a protein kiém

+ Protein phirc tap: trong thanh phan cta protein ngoai cac aa con c6 thanh
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phan khong phai protein goi 1a nhom ngoai.

Mot s6 protein phic tap thuong gip: Nucleoprotein, Cromoprotein.
Hemoglobin, Lipoprotein, Glicoprotein, Phosphoprotein
- Theo hinh dang gém 2 nhém:

+ Protein cau: chudi polipeptid gap lai va cudn chit

+ Protein soi: chudi polipeptid xodn lai thanh soi xodn hay nhiéu soi xodn nbi
v6i1 nhau bang lién két cong hoa tri hay lién két hydro.
3. Pon vi cdu tao co sé ciia protein (Acid amin)

Acid amin 13 c4u tir co ban cua protein.
3.1. Khai ni¢m

Acid amin 13 nhitng hop chat hiru co mach thang hoic mach vong trong phan
tir chtra it nhat mot nhém amin (-NH,) va mot nhom carboxyl (-COOH).

Cong thirc cdu tao tong quat:

0
H;N—— CH—C——OH
R

Géc -R 1a nhém nguyén tir hodc mot gdc phan tir lién két truc tiép voi C va
khong tham gia trong viéc hinh thanh lién két peptit. Goc -R c6 ban chat khiac nhau
va rat da dang. Tinh da dang ctua goc - R quyét dinh tinh da dang vé cau tric va chirc
nang cua acid amin cling nhu protein.

3.2. Céu tao

Tuy theo nhom amin (-NH») dinh vao vi tri khac nhau véi nguyén tr C trong
goc -R so v&i nhom carboxyl (-COOH) ma nguodi ta nhan dugce cac acid ,
amin.

Trong tu nhién acid amin ton tai cht yéu & dang . Mic du protein rat da dang
nhung hau hét déu dugc cau tao tr 20 L- - axit amin. Acid amin dugc phat hi¢n dau
tién tr cay mang tdy nam 1806 la Asparagin va acid amin cudi cung trong 20 acid
amin dugc phat hién nam 1938 1a Treonin. Hau hét cac acid amin c6 trong té bao
dong, thuc vat 1a - acid amin, chi tim thay -alanin trong thanh phan ctia C,A va
trong dich tiét cua ré cay ho dau (Virtanen, Laine, 1972), trong co cua mot vai loai
ca.

3.3. Tinh chit
* Pong phan quang hoc:

Trir glycine, 19 acid amin con lai déu chia C pét dbi (4 hoa tri lién két véi 4
nhom chtrc khac nhau -COOH, NH,, R, H). Sy sap xép cua 4 nhom nay xung quanh
nguyén tir C d4 tao nén ciu trac tr dién va hai déng phan lap thé co tinh hoat quang.
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Diéu nay thé hién vi tri cia nhom -NH, va nguyén tir H trong nguyén tr C clia
acid amin. Hai dang dong phan trong guong cua phan tir acid amin dugc goi 1a dong
phan L (Levorotatory: quay trai) va dong phéan D (Dextrorototory: quay phai). Tat ca
cac acid amin co trong phan tir protein déu c6 cau hinh dang L va chung déu c6 kha
ning 1am quay mit phang phin cuc cta anh sang sang trai.

* Tinh chat ludng tinh cta acid amin

Acid amin vira c¢6 nhom amin (-NH,) thé hién tinh base, vira dong thdi co
nhom cacboxyl (-COOH) thé hi¢n tinh acid. Vi vy ma ching c6é tinh chat ludng tinh
va c6 thé phan ly thanh ion H" va ion OH". Trong dung dich nudc, acid amin c6 thé
phan ly dong thoi nhu sau:

*NHj, +l|\lH3 TH2
H——C——COOH = H—C——COO0’ ~ H—C—COO"
| " | o |
R R R

Ding-uthOépH=1  Ding-uth®epH=7 Dng-uthO&pH =11
Hinh 1.2. Cac dang ion hoa cua acid amin ¢ cac pH khac nhau

Chinh vi tinh chat ludng tinh cta acid amin, cho nén trong dung dich nudc tuy
thudc vao pH moéi truong ma sy phan ly cua nhoém cacboxyl hodc nhém amin s€ bi
kim ham va cac acid amin s€ thé hién tinh kiém hodc acid.

Do tinh chat ludng tinh ma phan tir acid amin c6 thé dong thoi tao muoi véi
acid cling nhu v6i base.

R-CH-COO" R-CH-COOH
. + HCl — |
NH; NH;"
Mudi clorua cua acid amin
R-CH-COO R-CH-COONa
. + NaOH — | + HOH
NH; NH,

Muodi natri cua acid amin

Véi céac ion kim loai nhu: Cu**, Fe*', Pb*"... cic acid amin thuong tao thanh
phtrc co cau tao kiéu chelat.
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