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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé dugc
phép dung nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1€ch lac hodc st dung v&i1 muc dich kinh doanh
thiéu lanh manh sé bj nghiém cAm.



LOI GIOI THIEU

Sinh hda duoc phat sinh tir sy phat trién sinh 1y hoc va héa hitu co. Sinh
hoa 1a mdn khoa hoc nghién ctiu co sé phan tir cia sy séng: vé thanh phan
ciu tao va chuyén hoa cua cac chit trong co thé séng.

Gido trinh ndy nham trang bi cho sinh vién nhiing kién thirc co ban, lam
nén tang dé sinh vién c6 co so di sau hoc tap, nghién ctu vé mén sinh hoa,
cung cap kién thirc dé sinh vién dé& dang tiép thu céc kién thtc sinh hoc khac
nhu sinh Iy, di truyén, vi sinh.....

Gido trinh gém 7 chuong

- Chuong 1: Protein

- Chuong 2: Acid nucleic

- Chuong 3: Enzyme

- Chuong 4: Vitamin

- Chuong 5: Glucid va trao doi glucid

- Chuong 6: Lipid va trao doi lipid

- Chuong 7: Su trao doi acid amin va protei
Pay la cudn gifio trinh dwoc bién soan ’céng phu, nhing chdc chdn khong ,trénh
kh‘éi nhitng thiéu sot. Vi vay chung toi rat mong nhdn dwoc sw dong gop y kien cua
dong nghiép va cac doc gia.

Xin chan thanh cam on.

Poéng Thdp, ngay 26 thang 5 nam 2017
Chu bién
Truwong Thi M§ Phim
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GIAO TRINH MO PUN

Tén moén hoc: SINH HOA
Ma moén hoc: CNN435
Vi tri, tinh chat, y nghia va vai tro ciia mé dun:
- Vi tri: Khuyén néng 1a mon hoc k¥ nang chuyén nganh bét budc, dugc bb tri sau
khi nguoi hoc da hoc xong chuong trinh cac mon hoc chung va cac mon hoc co
sO.
- Tinh chét: ddy 1a mot trong nhitng mén hoc k¥ ning quan trong, gitip sinh vién
hiéu vé cac hoat dong khuyén nong va cac ky nang can thiét trong hoat dong
khuyén nong.
Y nghia va vai tro: Gido trinh nay cung cap cho sinh vién nhiing kién thirc co ban
nhat vé nong Khuyén nong, k¥ thuat to chirc va quan 1y cac chuong trinh khuyén
ndéng nham gitip sinh vién sau khi ra truong ¢ thé nam dugc cac ki nang can thiét
dé xay dung va quan 1y chuong trinh khuyén nong mot cach hiéu qua nhét
Muc tiéu cia mo dun:
- Vé kién thuc:

+ Hiéu dugc khuyén nong 1a gi, cac hoat dong ctia khuyén nong

+ Biét dugc phuong phap tiép xtic vi nong dan nhu thé nao dé nong dan
c6 cam tinh va dat hi€u qua cao trong cong viéc

+ Biét cac nguyén tic thuyét phuc néng dan hanh dong va biét cach to chirc
nhirng budi tap huan, hoi hop

+ Nam bat dugc cac cach thiét ké bai giang, ap phich, bang 1t, to budm.
- V& k¥ ning:
+ Thuc hién cic nguyén tic dé 1ay thién cam v6i nong dan

+ Xay dung dugc bai thuyé trinh va thyc hién thuyét trinh trudc nong dan
dat hi¢u qua tot

+ Thuyc hién t6 chirc nhitng bu6i hoi thao, tdp huan cho nong dan
+ Thiét ké duoc cac bang 1at, bai bao céo sinh dong, dé hicu.

- V€ nang lyc tu chu va trach nhiém:
+ Rén luyén tinh can than, ham hoc héi.
+ Lam viéc doc 1ap hodc lam viéc theo nhom, giai quyét cong viéc, van dé
phtrc tap trong di€u ki¢n lam viéc thay d6i, chiu trach nhi€ém ca nhan va
trach nhiém do61 vo1 nhom.
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wong |
PROTEIN

1. Viét dugc cong thirc cdu tao cta 20 acid amin thuong gap trong phan tir
protein.

2. Phan loai acid amin, biét duoc lién két trong c4u trdc cua protein.

3. Mb ta duoc 4 bac cau tric va phan loai protein

4. Trinh bay duoc tinh chat cua protein
1.1. Protein va vai tro sinh hgc cia chung

1.1.1. Khai niém vé protein

Protein 12 mot nhom céc hop chat dai phan tir sinh hoc, cung véi
polysaccharide, lipid va acid cnucleic, tao nén cac hop phan cha yéu cua co thé
sdng. Mot cach cu thé, protein la cac polymer duoc tao nén tir cac trinh tu xéc dinh
cac amino acid. Protein Ia hop chat hitu co c6 y nghia quan trong bac nhat trong co
thé séng. V& mit s luong, protein chiém khong dudi 50% trong luong khd cua té
bao. Tir lau nguoi ta da biét rang protein tham gia moi hoat dong séng trong co thé
sinh vat. Ngoai vai trd 1a thanh phan chinh trong cau trlic cta té bao va m, protein
con ¢6 nhiéu chuc niang phong pht khac quyét dinh nhiing dic diém co ban cua su
sdng nhu sy truyén dat théng tin di truyén, sy chuyén hod cac chat. That vay, cac
enzyme, cac khang thé chéng lai bénh tat, cac hormon dan truyén cac tin hiéu trong
té bao, ... déu c6 ban chat 1a protein. Ngay nay, khi hiéu rd vai trd to 16n cua protein
dbi véi co thé sdng, nguoi ta cang thay rd tinh chat duy vat va y nghia cia dinh
nghia thién tai ciia Engels P.: “Su séng la phwong thirc ton tai ciia nhitng thé protein”.
Véi sy phat trién cua khoa hoc, vai trd va y nghia cta protein dbi véi sy séng ngay
cang dugc khang dinh. Clng voi acid nucleic, protein 1a co s& vat chét caa su song.

1.1.2. Vai tro sinh hoc cta protein
% Tao hinh
Ngoai c&c protein 1am nhiém vu ciu trdc nhu vé virus, mang té bao, con gap

nhiing protein thuong co dang soi nhu: sclerotin co trong I6p vo ngoai sau bo;



fibrolin cua to tim, nhén; collagen, elastin caa mo lién két, md xwong. Collagen
dam bao cho do bén va tinh mém déo caa mé lién két.
% XUc tac
Hau hét tat ca cac phan (ng xay ra trong co thé déu do cac protein dic biét
dong vai trd xdc tac. Nhitng protein nay dugc goi la cac enzyme. Mic dau gan day
ngudi ta dd phat hién dugc mot loai RNA cd kha nang xdc tic qué trinh chuyén hoa
tién RNA thong tin (pre-mRNA) thanh RNA théng tin (mMRNA), nghia 1a enzyme
khong nhat thiét phai 1a protein. Tuy nhién, hau hét cac phan ¢ng dién ra trong céc
co thé séng déu dugc xUc tac bai cac enzyme ¢ ban chat protein. Bai vay, dinh
nghia c6 tinh chét kinh dién: enzyme la nhiing protein c6 kha ning x(c tac dic hiéu
cho céc phan tng hoa hoc, 1a chat xtc tac sinh hoc van c6 y nghia dic biét quan
trong. Hién nay ngudi ta biét duoc khoang 3.500 enzyme khéac nhau, trong sé do
nhiéu enzyme da duoc tinh sach, két tinh va nghién ctu cau truc.
 Bao vé
Ngoai vai tro 14 chét x(c tac va tao cau tric cho té bao va mé, protein con c6
chtc nang chdng lai bénh tat dé bao vé co thé. Do 1a cac protein tham gia vao hé
théng mién dich. Dic biét nhiéu loai protein thuc hién cac chiic nang riéng biét tao
nén hiéu qua mién dich dic hiéu va khong dic hiéu. Cac protein mién dich duoc
nhiac dén nhiéu hon ca la cac khang thé, bo thé va cac cytokine. Ngoai ra, mot sd
protein con tham gia vao qué trinh dong mau dé chéng mat mau cho co thé. Mot sd
loai c6 thé san xuat ra nhitng doc té co ban chat protein nhu enzyme noc ran, lectin,
... €6 kha ning tiéu diét ké thu dé bao vé co thé.
< Van chuyén
Trong co thé dong vat c6 nhitng protein 1am nhiém vy van chuyén nhu
hemoglobin, mioglobin, hemocyanin van chuyén O, CO, va H" di khap cac mé,
cac co quan trong co thé. Ngoai ra con cé nhiéu protein khac nhu lipoprotein van
chuyén lipid, seruloplasmin van chuyén déng (Cu) trong mau ... Mot trong nhitng
protein 1am nhiém vu van chuyén duoc nhic dén nhiéu nhit dé l1a hemoglobin.

% Van dong



Nhiéu protein lam nhiém vu van déng co rdt nhu myosin va actin & soi co,
chuyén vi tri ciia nhidm séc thé trong qua trinh phan bao, ...
% Du trir va dinh dudng
Céc protein lam nhiém vu du trit nhu casein cua sira, ovalbumin cua tring,
feritin cua lach (dit trir sat) v.v... Protein dy trit nay chinh la ngudn cung cap dinh
dudng quan trong cho cac t6 chirc md, phdi phat trién.
< DAn truyén tin higu than kinh
Nhiéu loai protein tham gia vao qua trinh din truyén tin hiéu than kinh ddi
véi cac kich thich dic hiéu nhu sic 6 thi giac rodopsin & véng mac mat.
< Piéu hoa
Nhiéu protein c6 kha nang diéu hoa qua trinh trao d6i chat théng qua viéc tac
dong lén bo may thdng tin di truyén nhu cac hormon, cac protein uc ché dic hiéu
enzyme ... Mot vi du dién hinh Ia cac protein repressor & vi khuan c6 thé 1am
ngirng qua trinh sinh tng hop enzyme tir cac gene tuong &ng.
< Cung cip nang lweng
Protein 14 ngudn cung cdp niang luong cho co thé sdng. Khi thuy phan
protein, san pham tao thanh 1a cac amino acid, tir d6 tiép tuc tao thanh hang loat cac
san pham trong d6 cé cac keto acid, aldehyd va carboxylic acid. Cac chat nay déu bi
oxy hoa dan dan tao thanh CO, va H,0 dong thoi giai phong ra nang hrong.
1.1.3. Thanh phan nguyén t va thanh phan ciu tao
Thanh phan nguyén té protein gém: C, H, O, N, S. Ngoai ra con cé Fe, Zn,
C: 50-55% N: 15-18%
0: 20-23% H: 6.5-73%
1.2. Cac acid amin
1. 2.1. Khai ni¢m
Acid amin la don vi co ban tao thanh chudi polypeptide, ¢6 20 L-a-acid amin
thuong gap trong protein.
Acid amin chira 2 nhom amin (— NH,) va carboxyl (— COOH), hai nhém nay

gan VAo vi tri carbon a.



NH,

\
R-C"-COOCH

\

H

1.2.2. Céac acid amin c6 trong protein
Mac du c6 khoang 300 acid amin hién dién trong tu nhién, nhung c6 khoang

20 acid amin tham gia vao c4u tao protein. Protein néu duoc thay phan hoan toan sé

chora 20 L acid o —amin.

+¢+ Phén loai acid amin

Dua theo mach bén R: mach thang, mach vong

Dua theo tinh phan cuc (polar) hodc khdng phan cuc (nonpolar) cua gbc R,

acid amin duoc xép vao 2 nhém sau:

Bang 1.1: Cac acid amin c6 géc R khéng phan cuc va acid amin c6 géc R phan

cuc
Rknong phan cuc (nonpolar) Rphan cu’clt (potar)
Alanine Arginine
Isoleucine Asparagine
Leucine Acid aspartic
Methionine Cysteine
Phenylalanine Acid glutamic
Proline Glutamine
Tryptophane Glycine
Valine Histidine
Lysine
Serine
Threonine
Tyrosine
Dura theo dac tinh sinh 1y:

+ Acid amin thiét yéu: co thé dong vat khdng thé tu tong hop duoc

+ Acid amin khdng thiét yéu: co thé dong vat cé thé tu tong hop dugc




Bang 1.2: Tén, ky hiéu, cdng thic cdu tao cia 20 L acid e — amin hién dién

trong protein

Tén Ky hiéu Cong thic
V&i chuoi bén la hydrocarbon (aliphatic)
Glycine Gly (G)
H-CH-COOH
NH-
Alanine Ala ( A)
CH—CH-COOH
NH,
Valine Val (V
V) H3C‘,CH—(|3H—COOH
HC  NH,
Leucine Leu (L
(L :3%,CH—CH2—C|)H—COOH
3 NH;
Isoleucine le (1) H-C
3 —
C:Q“‘jCH—CI:H—COOH
T NH,

Véi chuoi bén chira nhdm hydroxyl (OH)

Serine Ser (S) HO-CH,—CH-COOH

NH
Threonine Thr (T)

H3C‘,CH—CH—COOH
O NH,

V&i chuoi bén chira nguyén tir luu huynh (S)
Cysteine Cys (C) HS-CH,—CH-COOCH

NH;
Methionine Met (M)

HyC-S—(CH,),~CH-COOH
NH;




V&i chuoi bén chita nhdm acid va amid cua né

Acid aspartic

Asparagine

Acid glutamic

Glutamine

Asp (D)

Asn (N)

Glu (E)

GIn (Q)

HoN-C-CH,—CH-COCH
0 NH,

HOOC-CH,~CH,~CH-COOH
NH,

H N—C-CH,—CH,—CH-COOH
0 NH;

\V/&i chudi bén chira nhdm base

Arginine

Lysine

Histidine

Arg (R)

Lys (K)

His (H)

HN-CH,~CH,—CH,—CH-COOH
C=NH NH,
NH,

H,N—(CH,);—CH-COOH
NH;

==~ CH,~CH-COOH
HN—__N: RS

Vi chuoi bén chira nhan thom

Histidine
Phenylalanine

Tyrosine

His (H)
Phe (F)

Tyr (Y)

Trp (W)

Xem ¢ trén




/O\—J»CHQ—(}‘H—COOH
o NH,
H

Tryptophan
Acid amin
Proline Pro (P) m
N~ COCH
H H

1.2.3. Mt s tinh chat cia acid amin
1.2.3.1. Tinh chat Iy hoc:
Acid amin dé tan trong dung moi phan cuc nhu nudc va ethanol, khong tan
trong cac dung moéi khéng phé&n cuc nhu benzen, ether...
Két tinh thanh tinh thé tring va bén & nhiét do thuong (20-25°C)
1.2.3.2. Tinh chét hoa hoc
- Phan wng vai nhom chirc carboxyl (-COOH)
+ Tao este vdi ruou (este hda)

R,—CH-COOH + HO-R, —* R;-CH-COOR;,
| |

NH, NH,

+ Phan tng khtr carboxyl thanh alcol bac |

Kht béi LiBH
R—-CH-COOH R-CH-CH,OH
| |
NH, NH,

v

+ Phan tng tao peptide, lién két peptide

H,N-CH-COOH + H,N-CH-COOH —H;N-CH-CO-NH-CH-COOH
FR]_ |R2 7 FRl RZ



+ Phan ung tao mudi

- H,O
H,N - CH - COOH + NaOH » HxN—-CH-COONa
I I
R R
+ Phan ung vai kim loai
H,N NH;
HoN-CH-COOH + Cu™ + H,N-CH-COOH — R;-CH LCu HC-R,
| | I O |
R1 R. c” N C
I )
@) o O

Do bén phirc hop tig theo thi tu
I\/|92+< Mn2+ < Fe2+< Cd2+< C02+ < Zn2+ < Ni2+ < Cu2+

+ Phan &ng khtr carboxyl tao thanh amin (nho enzyme decarboxylase)

- CO;
R - CH - COOH > R - CH - NH;
|
NH;
NH;
\ - CO,
H,N - (CH,); - CH- COOH » H,N—(CH,); —NH,
Ornithin Putresin (tetrametylendiamin)
NH,
\ - CO,
H,N — (CH,), — CH - COOH » H,N—(CH,)s — NH,
Lysine Cadaverin (pentametylendiamin)

Putresin va Cadaverin duoc tao nén khi phan giai protein cua xac chét (day 1a
nguyén nhan trang doc, thit 6i)
— Phan tng vai nhom chirc (— NHy)

+ Phan ng véi acid nito

Céc acid amin (trir proline, hydroproline) déu phan ung voi acid nito, tao
thanh oxy acid twong tng va khi nito. Phan @ng nay duoc Vanslyke ding dé dinh
luong acid min bang cach xéc dinh hrong nito twong &g thoéat ra

R-CH-COOH + HNO, ——* R-CH-COOH + N; + H),O
J J

NH; OH



+ Phan rng véi formaldehyde
Nhom o — NH bi kim ham, do d6 ta c6 thé dinh leong acid amin bang chuin
d6 nhém carboxyl (— COOH ) bing NaOH chuén
R-CH-COOH + 2H-CH=0 —* R-CH-COO" + H'
\ \
NH, N — (CH,0H),
1.3. C4u tao ctia phan tir protein
1.3.1. Lién két peptid
Peptide c6 tir hai dén vai chuc amino acid ndi véi nhau. Ching cé thé dugc tong
hop trong tu nhién hoac duoc hinh thanh do sy phé&n giai protein. Trong phan tir
peptide, cac amino acid dugc lién két vai nhau thong qua lién két peptide (hinh
1.1).

i o
H;,N—(;'H—Ll’lj— OH + H-N—CH—C0O0

w0 50

1T
H,N—CI I—(i‘,—N—UI [— 00"
O

Hinh 1.1: Sw tao thanh lién két peptide

Lién két peptide c6 do bén cao bai ciu tric ciia nd c6 4 e'n, 2e/n thude vé lién
két C=0 con 2en thudc v& bo ddi e ty do cia nguyén tir N. Lién két gitra C-N la
lién két phirc tap. N6 ¢6 thé chuyén tir dang p dén dang lai (trung gian) 1a mot phan
ghép ddi cua lién két = (hinh 1.2). Ngudi ta cho ring ty 1& cua lién két kép nay la
khoang 30% dbi véi lien két C-N va 70% dbi vai lién két gitra C va O. O dau cua
mot chudi peptide 13 amino acid ¢ nhdm a-amin (a-NH,) ty do dugc goi la dau N-
tan clng va dau kia c6 nhom a-carboxyl (a-COOH) ty do duoc goi 1a dau C tan
cung. Lién két peptide tao nén bo khung chinh cua chudi peptide hodc polypeptide,

con cac gbc R tao nén mach bén cua chudi.



Dang cong hoa tr1 p Dang 1on p+7
O\\C N 7 N i
— < -—
X F 4 N

H H

q-

%
C==N
IR N
H

_ Dang la1 (hybrid) '
Hinh 1.2: Sw tdn tai cac dang cia lién két peptde
1.3.2. C4c béc cu tric caa protein
Vé mit cdu tric nguoi ta phan biét protein gdm bdn bac: bac 1, bac 2, bac 3 va
bac 4 (hinh. 1.3).

Bac 1 Bac 2

Hinh 1.3: So' dd cac béc ciu tric caa protein

1.3.2.1. Cu tric bac 1

CAu trdc bac 1 biéu thi trinh t cac gdc amino acid trong chudi polypeptide,
cau tric nay duoc gilt viing bang lién két peptide (lién két cong hda tri). Su rdi loan
cau trlc sap xép cua protein trong lién két peptide s& dan dén bénh Iy.

Vi dy: Bénh thiéu mau hong cau ludi liém

HbA (nguoi binh thuong) His — Val — Leu — Tre — Pro — Glu — Glu - Liz

HbS (nguoi bénh) His — Val — Leu— Tre — Pro— Val — Glu — Liz
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CAu tric bac 1 1a phién ban cua mi di truyén, viéc xac dinh dwoc cu tric
bac 1 1a co s dé tong hop nhan tao protein bang phuong phap hod hoc hoic biang
bién phap cong nghé sinh hoc.
1.3.2.2. Cau trdc bac 2

Biéu thi su xodn cua chudi polypeptide, 1a twong tac khdng gian gitra cac gbc
amino acid & gan nhau trong mach polypeptide. N&i cach khac, 1a dang khéng gian
cuc bo cua ting phan trong mach polypeptide. Céu tric ndy dugc 1am bén nho céc
lién két hydro duoc tao thanh gitra c4c lién két peptide & gan nhau.
1.3.2.3. Céu triic bac 3

Biéu thi su xodn va cudn khic cua chudi polypeptide thanh khéi, dic trung
cho protein dang cau, la twong tac khdng gian giita cac géc amino acid & xa nhau
trong mach polypeptide. Trong nhiéu protein dang cau c6 chtra cac goc cysteine tao
nén lién két disulfur gitta cac goc Cys xa nhau trong mach polypeptide l1am cho
mach bi cudn lai. Ngoai ra, ciu tric bac 3 con duoc giit vitng bang cac loai lién két
khac nhu lién két ki nudce, luc Van der Waals, lién két hydro, lién két tinh dién gitta
cac gbc amino acid.
1.3.2.4. Céu triic bac 4

Biéu thi su két hop cua céc chudi c6 ciu tric bac 3 trong phan tir protein.
Nhitng phan ta protein c6 ciu tric tir 2 hay nhiéu chudi protein hinh cau, twong tac
v6i nhau sip xép trong khdng gian tao nén cau tric bac 4. Mai mot chudi polypeptide
d6 duoc goi 1a mot tiéu don vi, ching gan véi nhau nho cac lién két hydro, tuong
tac Van der Waals giita cac nhdm phan bd trén bé mit caa cac tiéu don vi dé lam
bén céu trac bac 4.

1.4. Phén loai protein
1.4.1. Phan loai theo hinh dang
1.4.1.1. Protein dang soi

C6 hinh dang dai, thuong la hinh soi, chiéu dai ciia phan tir protein sgi 16n hon
duong kinh caa n6 hang tram lan. Protein sgi twong dbi bén viing, khong tan trong
nuée va dung dich mudi lodng, cac chudi polypeptide caa protein soi nim doc theo

mét truc thanh nhitng soi dai. Protein soi 1a yéu t ciu tric co ban ciia mo lién két ¢
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