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Chuyén dé: Protein va Enzym

Protein va enzym la nhirng hop chat hitu co cé vai tro cuc ky quan trong doi vdi
su s6ng. Viéc nam viing kién thirc vé ching khoéng chi gilp gidi quyét cac bai
tap Héa hoc ma con cb y nghia trong viéc hi€u biét cac qua trinh sinh hoc va

Ung dung thuc tién.

Phan I: PROTEIN

1. Khdi niém va phan loai

1.1. Khdi niém

Protein la nhitng polipeptit cao phan t& cé phan t& khoéi tir vai chuc nghin dén
vai triéu dvC.

e Cau tao: Protein dugc cau tao tir nhiéu goc a-amino axit lién két véi nhau
bang lién két peptit (-CO-NH-). M6t phén t& protein c6 thé cha hang tram,

hang nghin géc a=amino axit:

e Vi du: Phan tir hemoglobin (huyét cau té) trong méu cé M = 64.000 dvC,

godm 4-chubi polipeptit.
1.2. Phan loai
Dua vao thanh phan cau tao, protein dugc chia thanh hai loai chinh:

e Protein don gian: La loai protein ma khi thay phan hoan toan chi cho hén

hop cac a-amino axit.
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Vi du: Albumin trong long trang tring, Fibrin trong to tam.

e Protein phuc tap: La loai protein dugc tao thanh tu protein don gidn va cac
thanh phan phi protein khac (goi la nhédm ngoai).
Vi du: Hemoglobin (chtta nhan hem c6 sat), Casein trong sira (chira axit
photphoric), Nucleoprotein (chla axit nucleic).

2. Cau truc phan ta cita protein

Cau trdc khoéng gian cla protein quyét dinh chidc nang sinh-hoc cua né. Co bon

bac cau tric co ban:
2.1. Cau triuc bac mét

e Pinh nghia: La trinh tu sap xép cac goc a-amino axit trong chudi polipeptit.

Cau trdc bac moét quy dinh tinh dac thu cta protein.
o Lién két chu yéu: Lién két peptit.
e Vi du: Chudi A cla insulin nguai bat dau bang Gly-lle-Val-Glu-...
2.2. Cau truc bac hai

e Dinh nghia: La su sap xép trong khdng gian cta chubi polipeptit, dugc gilr
v(rng bai cac lién két hidro giltra cdc nhém -CO- va -NH- cla cac don vi amino
axit & gan nhau.

e Cac dang phé bién: Xoan a (alpha-helix) va gap nép B (beta-sheet).

e Vi du: Keratin trong toc, méng, strng c6 cau trdc xoan a. Fibrin trong to tam

c6 cau trdc gap nép B.
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2.3. Cau truc bac ba

e Dinh nghia: La hinh dang kh6ng gian ba chiéu cta toan bd chudi polipeptit,
do cau truc bac hai cudén hoac gap lai tao thanh. Cau tric nay dac trung cho

cac protein hinh cau.

e Cac loai lién két 6n dinh cau truc: Lién két hidro, lién két disunfua (-S-S-),

tuong tac Van der Waals, luc hut tinh dién gilta cac nhém ion.

e Vi du: Myoglobin, mot protein c6 chirc nang du trit oxi trong co.

2.4. Cau truc bac bén

e Pinh nghia: La su két hop cla hai hay nhiéu chubi polipeptit (c6 cau tric
bac ba) véi nhau.

o Lién két: Cac tuong tac yéu nhu lién két hidro, luc hut tinh dién.

e Vi du: Phan t& Hemoglobin (Hb) trong méu gém 4 chubi polipeptit (2 chubi a

va 2 chudi B) két hop véi nhau.

3. Tinh chat cua protein

3.1. Tinh chat vat li

e Trang thai: Nhiéu protein tan dugc trong nudc tao thanh dung dich keo (vi
du: albumin, hemoglobin). M6t s6 protein khéng tan trong nudc (vi du:

keratin, collagen).
e Su dong tu: Khi dun néng hoac cho axit, bazo, mét s6 muéi vao dung dich

protein, protein sé bj két tla va mat hoat tinh sinh hoc. Hién tugng nay goi la

su déng tu.
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e Vi du minh hoa:
1. Pun ndéng long trang triing, albumin sé déng tu lai thanh khéi ran mau
trang.
2. Vat chanh (axit xitric) vao sira tuoi, protein casein sé két tua, tao thanh

hién tugng sira bi von cuc.

3.2. Tinh chat héa hoc

Protein cé hai tinh chat hdéa hoc quan trong la phan ing thdy phan va phan Ung

mau.

a. Phan ung thiy phan

e Ban chat: Dudi tdc dung cla xUc tac axit; bazo hoac enzym, cac lién két
peptit trong phan td protein bi cat dut.

e San pham: Qua trinh thiy phan khéng hoan toan tao ra cac chudi polipeptit
ngan hon. Thdy phan hoan toan sé thu dugc hén hgp céc a-amino axit.

e Phuong trinh téng quat:
Protein + (n-1)H20 --(H*, OH- hoac enzym)--> n a-amino axit

e Vi du:
1. Qua trinh tiéu héa thic an trong da day va rudt non la qua trinh thay phan

protein thanh amino axit dudi tac dung cla enzym pepsin, trypsin.

2. Ngam da dong vat trong dung dich Ca(OH)z dé thay phan mot phan

protein, gidp lam mém da trudc khi thudc da.
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b. Phan tng mau biure

e Hién tugng: Trong moi truong kiém, dung dich protein tdc dung véi Cu(OH):
tao thanh hgp chat cé mau tim dac trung.

e Diéu kién: Phan (ng nay dac trung cho cac hop chat cé tu hai lién két peptit
tré [én (tu tripeptit tré [é€n).

e Ung dung: Dung dé nhan biét protein hodc peptit (trir dipeptit).

e Vi du minh hoa:
1. Nhé vai giot dung dich CuSOa va dung dich NaOH vao dung dich long trang

tring, hon hgp sé chuyén sang mau tim.

2. Tuong tu, khi thir véi dung dich gelatin, cling sé quan sat dugc hién tugng

mau tim xuat hién.

Phan Il: ENZYM (ENZYME)

1. Khai niém va cau trac

1.1. Khai niém

e Dinh nghia: Enzym |a nhitng chat xuc tac sinh hoc cé ban chat hau hét la

protein, cé khd nang lam tang toc do phan ng héa hoc trong co thé séng ma
khéng bi bién déi sau phan ung.

e Pac diém: Téc dd phan ng do enzym xUc tac thudng 16n hon hang triéu [an
so vai khi khéng cé xuc tac.

e Vi du: Enzym amylase trong nudéc bot giup thuy phan tinh bét thanh dudng

mantozo mot cadch nhanh chéng. Enzym catalase trong té bao phan huy H20:
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(mo6t chat doéc) thanh H20 va O-.

1.2. Cau truc
e Ban chat: Hau hét enzym la cac protein hinh cau.

e Trung tam hoat dong (Active site): La mét vung khéng gian dac biét trén
bé mat enzym, c6é cau hinh phu hgp véi cau hinh ctia co chat (chat chiu tac
dung cla enzym). Pay la noi dién ra phan (rng xuc téc.

e Cofactor: M6t s6 enzym can cé su tham gia cia mét thanh phan khéng phai
protein goi la cofactor (c6 thé la ion kim loai nhu Mg2+, Zn2+* hodac phéan tu

hitu co phic tap goi la coenzym) dé c6 thé hoat dong.

2. Co ché tac dung cia enzym

Co ché tac dung cla enzym c6 tinh dac hiéu cao, thuong dugc mo ta qua mod

hinh "6 khda va chia khéa".

1. Lién két: Phan t( co chéat (chia khoda) lién két tam thoi véi trung tam hoat
dong cla enzym (6 khéa) tao thanh phic hgp enzym-co chat [E-S].

2. Xuc tac: Enzym bién d6i co chat dé tao thanh san pham.

3. Tach ra: San pham tach khoi enzym. Enzym tré lai trang thai ban dau va san

sang xUc tac cho phan ti co chat ti€p theo.

Phuong trinh téng quat:
E (Enzym) + S (Co chat) = [E-S] (Phic hop) » E (Enzym) + P (San

~~°

pham)
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3. Cac yéu td anh hudng dén hoat tinh cia enzym

Hoat tinh clia enzym bi anh hudng manh bdi cac diéu kién moi trudng.

e Nhiét dd: M6i enzym hoat déng toi uu & mot nhiét dd nhat dinh. Néu nhiét
do quéa cao, enzym sé bi bién tinh, mat cau tric khéng gian va mat hoat tinh.

e PO pH: Mbi enzym cé mot khoang pH hoat dong toi uu. pH qua axit hoac qué
kiém cé thé lam enzym bi bién tinh. Vi du, pepsin trong da day-hoat dong tét
nhat & pH = 2, trong khi trypsin & ruét non hoat dong tét nhat ¢ pH = 8.

e Nong do co chat: Khi nong d6 co chat tang, téc do phan (ng ciing tang
theo cho dén khi dat muic bdo hoa (tat cd céc trung tam hoat déng cla
enzym déu da gan véi co chat).

e Chat uc ché: Mot s6 chat hda hoc cé thé lién két véi enzym va lam gidm

hoac mat hoan toan hoat tinh cta né.
4. Ung dung cua enzym

Enzym c6 nhiéu (ng dung quan trong trong céac Iinh vuc khac nhau:
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Linh vuc

Ung dung cu thé

Cong nghiép

thuc pham

Y hoc

Cong nghiép

giat tay

Nong nghiép

- DUng enzym protease (papain tir du da) dé lam mém

thit.

- DUng enzym amylase dé€ thuy phan tinh bot trong san
xuat bia, ruou, siro.

- DUng enzym renin dé lam dong tu slra trong san xuat

ph6é mai.

- DUng trong cac xét nghiém chan doan bénh (vi du: do
néng do glucose trong mau bang glucose oxidase).

- DUng lam thudc ho trg tiéu héa (chlra amylase,
protease).

- Dung trong cong nghé gen va sinh hoc phan t& (enzym

cat, n6i DNA).

- B6 sung cac enzym protease, amylase, lipase vao b6t

giat dé tdy cac vét ban tir protein, tinh bot, dau ma.

- B6 sung enzym vao thiic an chan nudi gitp vat nudi tiéu

hda tét hon, tang hiéu suat s dung thic an.
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