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1. Khéi niém , ’
- Protein con goi la chat dam, 1a nhitng dai phan tr duoc cau tao theo nguyén tac polymer ma cac

Phan 5: PROTEIN

monomer la acid amin. Cac acid amin két hop v6i nhau thanh mot mach dai nho cac lién két

peptide (goi 1a chudi polypeptide).

- Phan loai Protein

STT| LoaiProtein Chirc nang Vai tro cu thé
01 | Protein ciu tric Cau tric -Collagen, Elastin tao nén cau trac soi rat bén cia mo
nang &5 | lién két, day chang, gan.

-Keratin tao nén ciu tric chic cua da, 16ng, mong.
-Protein to nhén, to tim tao nén do bén viing cua to
nhén, vé kén.

02 | Protein Enzyme | XUc tac sinh | - Enzyme Amylase thuy phan tinh bt thanh duong

hoc - Enzyme Pepsin phan giai protein.

- Enzyme Lipase phan giai Lipid

03 | Protein Piéu hoa hoat | -Hormone Insulin do tuyén tuy tiét ra c6 tac dung diéu

Hormone dong sinh Iy | hoa ham luong duong Glucose trong mau dong vat céd

xuong song.
- Hormone nam: Testosterone — co bap
- Hormone nir: Estrogen— da min mang
- Réi loan chirc ning san sinh hormone & ngudi: phic
tap

04 | Protein van Van chuyén Huyét sic tb Hemoglobin c6 chira trong hong cau

chuyén chat dong vat co xuong song c6 vai tro van chuyén Oxy tir

phoi theo mau di nudi cac té bao

05 Protein van dong | Van dong té Actinin, Myosin c¢6 vai tro van dong co.

bao, co bap
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clia co thé
06 | Protein thu quan | Cam nhan cac | Thu quan mang cua té bao than kinh khéc tiét ra (chat
kich thich cia | trung gian than kinh) va truyén tin hiéu
moi trudng
07 | Protein du trix Duy tritr dinh -Albumin 10ng tring trimg 13 nguon cung cap axit
dudng amin cho phoi phat trién.
- Casein trong sira me 1a ngudn cung cap Acid Amin
cho con.
- Trong hat cdy c6 chira ngudn protein du trit can cho
hat nay mam
2. Acid amin

- Chi ¢6 20 loai acid amin khac nhau dugc tim thay trong protein. Tuy nhién, s6 to hop cia acid

amin s€ tao ra rat nhiéu loai protein

- Cé4c acid amin co céu trac twong tu nhau, mdi acid amin c6 chira mot gdc amin (- NH, hodc ¢d

chira mot gbe imino - NH -), va mot gdc carboxyl (-COOH)

H B °
.-’N_ (.: B I:‘x
H R OH
STT Tén axit Vibt tht Thiét yéu K.rgéng
amin thiét yéu
01 Glycine Gly X
02 Alanine Ala X
03 Valine Val X
04 Leucine Leu X
05 Isoleucine lle X
06 Methionine Met X
07 Phenylalanine | Phe X
08 Tryptophan | Trp X
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09 Proline Pro X
10 Serine Ser X
11 Threonine Thr X

12 Cysteine Cys X
13 Tyrosine Tyr X
14 Asparagine Asn X
15 Glutamine GIn X
16 Aspartic acid | Asp X
17 Glutamic acid | Glu X
18 Lysine Lys X

19 Arginine Arg X
20 Histidine His X

Acid amin thiét yéu:

Acit amin thiét yéu (acid amin khong thay thé) 1a axit amin khéng tong hop duogc trong co thé
ngudi do d6 phai duogc lay tir thirc 4n, cac axit amin thiét yéu ¢ ngudi gdm isoleucine, leucine,
lysine, methionine, phenylalanine, threonine, tryptophan, valine, va histidine.

3. Céu trdc protein

Céc chudi ndy c6 thé xodan cudn hodc gap theo nhiéu cach dé tao thanh cac bac cdu trac khong gian
khac nhau cuta protein

Protein ¢ 4 bic ciu tric co ban

a. Cau tric bac 1: Cé4c acid amin ndi voi nhau béi lién két peptide hinh thanh nén chudi
polypeptide thang

b. Cau tric bic 2: Chudi polypeptide thuong khong ¢ dang thing ma xodn lai tao nén cau tric
x0dn o va cau trac nép gap B, duoc c¢b dinh boi cac lién két hydro giita nhitng axit amin & gan
nhau. C4c protein soi nhu keratin, Collagen... (c6 trong 1ng, toc, méng, simg) gdm nhiéu xoan
o

c. Céu triic bac 3: Cac xoan o va phién gip nép B c6 thé cudn lai v6i nhau thanh timg bii co

hinh dang lap thé dic trung cho tuing loai protein.
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https://vi.wikipedia.org/wiki/Threonin
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d. Cau triic bac 4: La mot trang thai to hop hinh thanh tir nhiéu tiéu phan protein di cé cau trac
bac ba hoan chinh

Primary structure
amino acid sequence

Secondary structure
regular sub-structures

Tertiary structure
\ )\ three-dimensional structure

Quaternary structure
complex of protein molecules
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]Phan 6: ENZYME

1. Khai niém: Enzyme con goi 13 men 1a chat xuc tac sinh hoc ¢6 thanh phan co ban 1a protein,
chat mang 13 phan tr protein.
Khoang 4000 phan tng sinh hda dugc xuc tac boi enzyme.
2. Tinh chét ciia Enzyme:
- Enzyme c6 ban chat 1a protein nén c6 tit ca thudc tinh Iy hoa cua protein, da s6 enzym c6
dang hinh cu va khong di qua mang ban thim do c6 kich thudc phan tir 1on.
- Enzyme tan trong nudc va cac dung moi hitu co phan cuc khac, khong tan trong ether va cac
dung moi khong phan cuec.
- Enzyme bj bién tinh dudi tic dung cta: nhiét do, pH, tanin
- Enzyme c6 tinh ludng tinh: tiy pH ctia mi truong ma ton tai & cac dang cation, anion hay
trung hoa dién.
3.Ciu tric phin tir enzyme
- Enzyme c6 thé 1a protein don gian hodc protein phtic tap. Trén co s¢ d6, nguoi ta thuong phan
enzyme thanh hai nhom:

+ Enzyme mot thanh phan (enzyme mot ciu tir)

+ Enzyme hai thanh phan (enzyme hai c4u tir): phan protein ciia enzyme duoc goi 1a
apoenzyme, con phan khong phai protein goi 13 nhom ngoai coenzyme.
Coenzyme truc tiép tham gia phan Ung xtc tac
4. Trung tam hoat dong ciia enzyme
- Enzyme mot thanh phan, trung tam hoat dong thuong bao gdm mot té hop cac nhom chirc
nang cua amino acid khong tham gia tao thanh truc chinh cua soi polypeptide vi du:

+ nhém - SH cua cysteine
+ nhom - OH cua serine, threonine va tyrosine

+ nhom - NHj; cua lysine, -COOH cua glutamic acid, aspartic
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- Enzyme mot thanh phan, trung tim hoat dong ciia cac enzyme hai thanh phan thuong bao gom
nhdém ngoai coenzyme (vitamin, ion kim loai ...)
5. Danh phap enzyme:
Céc tén pepsin, trypsin, chimotrypsin hién nay van dugc dung goi 1a tén thuong dung.
Nguoi ta thudng goi tén enzyme bang cach 1y tén co chit dic hiéu ctia enzyme cong thém dudi
tu “ase”
Vi du: - Urease la enzyme tac dung vao ure

- Proteinase (protease) la enzyme tac dung vao protein

- Lipase la enzyme tac dung vao lipid

- Amylase la enzyme tac dung vao tinh bot (amidon)
Cac ché pham enzyme pho bién nhu Amylase, protease, catalase, cellulase, lipase,
glucoseoxydase
6. Enzyme thong dung:
a. Enzyme amylase c6 3 loai la alpha amylase, beta amylase va gama amylase.
Ca 3 loai enzyme nay déu co vai tro 1a thuy phan tinh bot, phan cat lién két beta-1,4-glycoside,
tuy nhién mdi loai enzyme déu c6 diém khac biét khi thiy phan tinh bot.
- Alpha amylase n6 phan cit cac lién két & phia trong ctia phan tir tinh bot (amylose hay
amylose pectin) tao thanh dextrin va céac oligosaccharide
- Beta amylase thi cat tinh bot tao thanh san pham 1a duong déi, d6 1a dudng maltose (gom 2
gbc glucose)
- Gama amylase thi cit tinh bot tao thanh san pham 1a dudng don glucose.
b. Protease v6i cong nghiép thue pham: Viée st dung enzyme truyén théng lam mém thit
trong am thuc.
- Enzyme bromelain c6 ngudn gc tir qua dira, qua khom (dira queen, dira cayen).
- Enzyme Papain c6 ngudn gbc tir qua du di

- Enzyme Ficin ¢6 nngudn goc tlr qua sung, va
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c. Enzyme lam dong tu sira: tinh dong tu nhu cua Enzyme renin, Enzyme pepsin vao cong
nghiép thuc phidm nhu trong san xuit phomat.
Enzyme renin thu dugc tir da day con bé
Enzyme pepsin thu dugc tir da day con lon
d. Enzyme Pectinase v6i cong nghiép thue phim
Pectinase da duoc ding trong mot sé nganh cong nghiép thuc pham sau:
- San xuét ruou vang.
- San xuat nudc qua va nude udng khong b ruou.
- San xudt cac mat hang tir qua: qua cd dic, mut.
- San xuat nudc giai khat.
- San xuat ca phé.
e. Enzyme cellulase
Ché pham cellulase thuong dung dé:
- Tang chat luong thyc pham va thire an gia suc.
- Tang hiéu suat trich ly cac chét tir nguyén liéu thuc vat.
6. Phan &rng xuc tiac enzyme:
Céc co chat két hop véi trung tm hoat dong cua Enzyme tao phirc hop enzym-co chét (ES).
Qua trinh tao thanh phtic hop enzyme co chat va su bién d6i phirc hop nay thanh san pham, giai
phong enzyme tu do thudng trai qua ba giai doan theo so dd sau.
E+S—ES—>P+E

Trong do:

- E la enzyme

- S 1a co chat (Substrate)

- ES 1a phitc hgp enzyme - co chat

- P 12 san pham (Product)
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+ Giai doan thir nhdt: enzyme két hop vdi co chat bang lién két yéu tao thanh phirc hop
enzyme co chét (ES) khong bén, phan tng nay xay ra rat nhanh va doi hoi nang luong hoat hoa
thap;

+ Giai doan thir hai: xay ra su bién d6i co chat dan t&i su kéo cang va pha v céc lién két dong
hoa tri tham gia phan tng.

+ Giai doan thir ba: tao thanh san pham, con enzyme dugc giai phong ra dudi dang tu do.

7. Phwong trinh véin toc phéan éng sinh hoc:

a. Phwong trinh Michaelis — Menten khi khéng ¢é mit ciia chit kim him (Inhibitor)

Michaelis-Menten Curve
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¥i

Ken [S]

¥ = initial velocity {moles/time)
[5] = substrate concentration {molar)

Y max = maximum velocity

Km=substrate concentration when

Yiisone-half ¥ max

{Michaelis-Menton constant)

b. Phwong trinh Michaelis — Menten khi ¢6 mit ciia chat kim ham (Inhibitor):

+ Chat kim him canh tranh: chit kim hdm va co chét gan cing 1 loai trung tim hoat dong

trén xuc tac

+ Chat kim him khong canh tranh: chat kim him va co chat gan khac loai trung tam hoat

dong trén xuc tac

¥i

172 V¥ max|

172 ¥imae

Mo inhibitor

Competitive
inhibition

l"l'rmax

Moncompetitive
inhibition

[5]
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