CHUONG 1 - PROTEIN

1.1. Pai cwong vé protein

1.2 Amino acid
1.2.1 CAu tao va phan loai
1.2.2 Tinh chit vat ly

1.1. Pai cwong vé protein

Protein dwec bat nguon tir “proteios”
theo tieng Hylap c6 nghia la quan trong
nhat.

* Protein la céc polymer, phan tu luong

16n chil yéu gom L-o amino acid két
hop véi nhau bang lién két peptit tao
thanh chudi polypeptit.

THANH PHAN CAU TAO

¢ C:50-35 %

«  N:15-18 %

¢ H:65-73 %

* 0:21-235 %

¢« 5:0-0.24%

« P:0-09%

+  Mét s6 phan tif protein con chifa cdc

nguyén t6 khdc nhw : Ca, Mn , Zn, Fe, Cu..goi la

nguyén té vi lugng.

Protein
Gia tri dinh dwéng

Quyét dinh chat lwgng khau phan thic &n
Anh hwéng dén thanh phan hoéa hoc, cau
tao xwong

Thiéu protein dan dén suy dinh dudng,
cham Ion, suy giam mién dich, anh hudng
xau dén chirc nang clia cac co quan

1g protein cung cép 4,1 kcal nang lwong

Protein
Vai tro trong thuyee pham

+ Tao cAu truc gel cho san phdm
+ Gir két cAu, gil khi, tao dd xép
+ Tao d6 bén cua bot trong bia

+ Tao hinh khdi cho phomai

* Tao mang bao

Protein
Vai tro trong thy'c pham

Twong tac v&i dwong tao hwong va mau
cho s&n phdm

Két hop véi polyphenol tao hwong dac
trwng cho tra

C6 dinh mui, git hwong




1.2 Amino acid

* Amino acid la chét hiru co ma phan ti
chira it nhat mét nhém carboxyl (-COOH)
va it nhat mét nhém amin (-NH2)
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20 Amino acids

Glycine (G) Alanine (A) Valine (V) Isoleucine (1) Leucine (L)
P
'r AL gl
e aptee “1__“ .l_r__‘
Proline (P) Methionine (M)  Phenylalanine (F) ~ Tryptophan (W)  As
2. ol
A

v
Yy
Threonine (T) Cysteine (C)

e o

11

Y, o
‘iI"." e

White: Hydrophobic, Green

Tén viet tat cac amino acid

Tén amino acid Tén viét tat Ky hiéu
Glycine Gly G
Alanine Ala A
Proline Pro P
Valine Val \'%
Leucine Leu L
Isoleucine Ile |
Methionine Met M
Phenylalanine Phe F
Tyrosine Tyr Y

L-Form Amino Acid Structure

Carboxylic group -
COO

Amino group

H = Glycine
CH, = Alanine

Acid amin khéng thay thé

+ RAt quan trong dbi v&i co thé

+ Co thé khong thé tw tdng hop duoc

« Phai cung cép cho co thé bang con
dwdng thwe pham

Isoleucin, methionin, phenylalanin, valin,
Ieucinx, lysin, threonin, Tryptophan can cho
co thé trwdng thanh

« D6i v&i tré nhd con can thém Arginin,
histidin.

Tinh chit vat Iy

o Mau séic va mii vi ciia amino acid:
- thwong khong mau, nhidu loai cé vi ngot, vi ding
* DO hoa tan:
- dé tan trong nudc trong acid va kiém lofing
- kho tan trong alcohol va ether
 Hép thu tia UV
» Tinh hoat dong quang hoc ciia amino acid
» Tinh lwong tinh ciia amino acid — tinh phan ly




00~ 00~ +Cac amino acid c6 déng
phan dang L_thwéng co vi

) _ dang
PSR .

+Céc amino acid c6 déng

Hinh 1.7: Diing phin lip thé ciia alanine

CH: CH; phén dang D_thwéng c6 vi
I-Alanine D-Alamine ng°t
- St «Co thé’chi c6 thé h_ép thu
. L dwoc cac amino acid dong
Ry F—(—NH,  phan dang L ma khéng hép
CH; CH: thu dworc cac amino acid
L-Alanine p-Alanine déng phan dang D

Phéan trng Sorensen (phan wng véi formalin)

| I i
R-C-000 + C LLTELR, R -C-COOH + H,O
| | I

NH,* o] N=CH,
(Acid amin) (Formalin) (Hop chit Vinyl cla acid amin)

Ung dung: Bing cich chuén d9 véi dung dich kiém tiéu
chuan ngwoi ta c6 the xac dinh dwgc ham lwgng amino
acid c6 trong dung dich — phwong phap chuan d¢ formol.

* Phan trng véi acid va bazo tao thanh muoi

R - CH - COOr R - CH - COOH
I + HCl —» !
NH,’ NH,* CI
(Mudi clorua)
R -CH - COO R-FH-COON&
! + H,O
NH, + NaOH —+ NH, !
(Mudi natri)

Ung dung: do tinh chét ludng tinh nén amino acid 12 nhiing chit
dém tot

* Phan &ng v6i kim loai ning

Cuu , NH,
SO0H i A
R-CH +Q* > R-CH Cu CH -R
I [
NH, HN - 00C
(Phifc chat Biuré c6 mau do tim)

Ung dung: Phan tng biuret dwgc si dung rong rii dé
phat hién va dinh lwgng amino acid (phwong phap so
mau)

Phan &rng mau véi ninhydrin

0
NHy ! Il

C L8
| <& M o . Fph o
R—CH—COOH  + | e — e R—CHO + NH; + €Oy + o
R < Con S & n
Il Il
0 0

Ninhydrin Ninhydrin kh(

Phuic miu xanh tim

Phan ng véi acid vo co

R—?H—COOH R—(lfH— COOH
NH: + HNO; —_— OH +N: +H:0

Ung dung: Cin cir vao lwgng N, thoat ra cé thé tinh dwgc ham
lwgng ciia amino acid trong dung dich.




-Phan wng biure:

2(HO -C-NH-CO-NH
+ N‘AO“
T Cu(OH)2

CO-=NH NH-CO
/ AN
HN Cu NH + Na* + 4H,0

\ CO-NH / \ /

Phitc hgp mudi Cu véi biure
¢6 ma tim hong

Il
NH

NH=CO-

H H H

| o 7o
R—(—COOH 5 r—c—coo- & R—(—C00
“NH, "NH, NH,
cation 1on hedng cyec anion

Hinh 1.9: Tinh lwdng tinh cia acid amin

1.3 Peptide
1.3.1. Lién két peptid
1.3.2. Tinh chat
1.3.2 Mt sb peptide dic biét

Peptid
Cau truc

* C6 2 - 50 acid amin véi trong lwvgng nhd
hon 10.000Dalton.

+ Ngoai lién két peptid con c6 nhirng lién két
khac nhw cau ndi disulfur hoac lién két
hydro dé tao nhirng cau tric dac biét nhw
hormon, khang thé...

1.3.1. Lién két peptide

Lién két peptide 12 lién két hoa hoc dwoc tao thanh giira
hai phan tir khi nhém carboxyl ciia mot phin tir phian @ng
v6éi nhém amino ciia mot phan tir khac, gidi phong mot
phén tir H,O. Phan tng nay 1a mdt phan tng tong hop
thwong x4y ra giita cac amino acid)

=

\
R—« + XN—R' —» R—(—N-R + HDO
H  H |L

1.4.2. CAU TRUC CUA PROTEIN

1.4.2.1. Céu tric béc 1
Céu tric lgéc 1 biéu thj trinh tw cic gdc amino acid
trong chuGi polypeptide, cau tric nay duorc gile vikng
bang lién ket peptide (lién két cOng hoa tri)




Co sé chu tritc bac mot ciia protein 12 mach peptid (- 1.4.2.2.Cau truc béac 2

Co - NH -), mach duwgc hinh thanh giira nhém

carboxyl cus amino acid tl.ur n!lat vm.nh(:m quan sus + Céu triic bic 2 ciia protein 1a cAu tric Ia cAu tric chu ki

acid quan tiep theo sau khi loai khu di mét phan tir . X, 1. .

nwée cua chuéi polipeptit.

) + Nim 1951, Pauling va Corey da dwa ra 2 kiéu ciu tric
bic 2 chinh ciia chudi polipeptit 13 cau triic xoan o va

Ri R R R cAu tric gip nép p.
cH CH H
/N /N N\ VAN
HN COOH HHN (COOH HHN COOH..HHN COOH
IR| R, R, R,
| | |

AR H CH cH
7N /N N £

HN CO-HN (O-HN CO..HN COOH

Cic kiéu xudn trong cau triic bac II cQa protein
/r * Cau tric xoan o:
~ I ’ YA 2
’-,-;‘ ~r - 79 , ’ Xoan o, °“g-r~.
_y % - l La cau tric mach polypeptid xoan chat H -
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Hinh 1 : Vi vu mét ciia ciu tric nép gip beta (cic
miii tén chi hwéne chudi axit amin)
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1.4.2.3. Céu tric bac 3

+ Céiu tric bic ba 1a dang khong gian ciia cdu tric bac
hai, 1am cho phén tir protein c6 hinh dang gon hon
trong khong gian. Sy thu gon nhw vay giup cho phén tir
protein on dinh trong méi treweong song.

+ Co s6 ciia céu tric béc ba 12 lién két disulfid.

(.:H"SI’.H H| S-CH,
/c}g\ ?HCONH
H,N CO-NH\ ?O-NH
CH-CO........NH - CH
R R

*Lién két disulfid dwgc hinh thanh tir hai phén tir
cystein nim xa nhau trén mach peptid nhung gin
nhau trong cAu tric khong gian do sy cufn lai ciia
mach polypeptid, day 12 lién két dong hoa tri nén rit

bén virng.
Lou Aln Glu Val Lou His Ser Gly Cys Leu His Gin
Pro Lys Ala Ty Asn
The Leu s Val
Ty val
Phe Pha Gly Arg G Gly Cys s

Gly e Val Glu Gin Cys Cys
5

Ala
y Sar
5 5
Val

Asn Cys Tyr Asn Gl Leu Gin Tyr Leu Sar Cys

Phd

1.4.2.4. Céu tric bac 4

Két hop clia cac chubi ¢é cu tric bac 3 trong phén tl
protein. NhU’ng phéan tr protein 6 cAu triic tir 2 hay
nhiéu chubi protein hinh cau, tu'(rng tac v&i nhau sap
xép trong khong gian tao nén cau tric bac 4

Céu tric Hemoglobin

CAu tric bac 3

Latn kbt bydro

Tuwomg the
e CAu tric bac 3 da

tao nén trung
tam hoat dong
ciia phin 16m cc
loai enzym.

Hinh 2 : Vi du cAu triic xofn alpha. A: mé hinh gian lroc,
B: mé hinh phén tir, C: nhin tir dinh, D: m6 hinh khong
gian.
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1.4.1. Phan loai protein

1.4.1.1 Phén loai dwa vao hinh dang cua protein
- Protein dang cau

- Protein dang soi

v/ Protein dang ciu

+ Protein dang céu la loai protein ma phan tir
ciia né thwong cudn lai thanh vong, thanh
bii, gin tron hodc biu duc.

« Dién hinh ciia dang protein nay la: albumin,
globulin ¢ trong sira, huyét thanh, enzym
pepsin. . Loai nay thuwong hoa tan trong
nuée .

v'Protein dang soi

* Protein loai nay v&i mach peptid khong
cudn rd, chi gap nép doc chudi, nén néi
chung c6 chiéu dai ro rét.

« Dién hinh cta dang protein nay la: fibroin
& to tam, miosin & s@i co, colagen va
elastin & da va gan, keratin & toc

M0t s6 tinh chit quan trong ciia protein

1. Tinh chét vatly

> Hinh dang: Protein thuong c6 dang ciu (hinh hat hodc hinh
biu duc) hoic dang soi

% Cic protein hinh ciu:

+ Ty 1 giira tryc dai va tryc ngin < 20

+ Tan trong nwéc hoac dung dich mudi loang |
va c6 khé niing hoat dong bé mit cao (

+ Héu hét cac protein ¢6 hoat tinh - N

xuc tac (enzyme), albumin, globulin, mioglobin, hemoglobin,...

¢ Protein hinh sgi:

+ Ty 1¢ truc dai va truc ngin > 20

+ Twong dbi tro' v& mit héa hoc, chii yéu cé chirc ning co hoc:
colagen ciia da, xwong, sun, gin, ring; Keratin ciia toc, 16ng;
fibroin cia to...
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M0t sb tinh chit quan trong ciia protein

. Tinh chét héa lIy:

Tinh tan ciia protein:

2 Phan loai:

Tan trong nwéc: albumin long tr-:ing tring
Tan trong dung dich mudi loang: globulin
Tan trong ethanol: Prolamin

»  Céc yéu to anh huong:

Bin chit ciia protein

Ban chit dung méi

Nong d9 mudi trung tinh
Nhiét do va pH méi trudong

Mot s tinh chat quan trong ciia protein

2. Tinh chit héa Iy PR .

» Tinh tan cia protein: q @
% Cic yéu t6 anh huéng: D Protein | P
- Ban chat cia protein: - i
+ Thanh phin va trat ty sip xép clia cicaa 9= [ -3 4

+ Vi tri ciia cic nhém wa nuwée va Ky, nuwée
+ Kha ning két kep v6i nwéce cia cac nhém phén cuc:

@ Chc phén tir nwée lwdng cwe duge hip thu béi cic nhém
phén cwe trén bé mit protein tao thinh mang nuéc bao
quanh phén tir protein — 16p vé hydrat

+ Nhom COOH cua axit aspartic, axit glutamic,
+ Nhom NH, ciia lysine
+ Nhém OH ciia Serine, Threonine,




Mot sb tinh chat quan trong ciia protein

2. Tinh chét héa ly:

» Tinh tan ciia protein:

% Céc yéu té anh hwong:

- Bin chit dung mdi: Dung mdi ¢6 vai trd lam thay ddi kha
ning ion héa do dé 1am thay ddi tinh hoa tan ciia protein

- Nong dp mudi trung tinh: Mudi trung tinh va protein c6 su
canh tranh 16p v6 hydrat do dé tiry thude vao ndng dd mudi
trung tinh s€ Anh huwéng mirc dy hoa tan ciia protein

- Nhiét d9 va pH: Nhiét dp ting trong khoang nhit dinh thi
tinh tan cia protein sé tang
pH qua axit hodc qua Kiém s& lam giam tinh tan cia protein

Mot sb tinh chat quan trong ciia protein

2. Tinh chit héa ly:

» Tinh luéng tinh:
+ Axit amin va protein c6 tinh chit ludng tinh: tinh acid +
tinh base
+ pH trung tinh: aa ton tai dwéi dang ion ludng cwe (1% &
dang trung hoa)
+ Trang thai ion hoa cia cac nhém nay la tuy thugc vao pH
ciia méi truong

H " H

H H*
| # | 2
R—C—COOH —— R—C—C00~ —— R—C—C00

| |
"NH;4 *NH; NH,
+1 0 -1

Mot s6 tinh chit quan trong ciia protein

2. Tinh chit hoa ly
» Tinh ludng tinh

+ Piém déing dién (pI): tai pH ma Xz* + Xz =0

H < pl H = pl H > pl
Tén protein pl p p p """"" p p p
Pepsin 1,0
Albumin trirng 4,6
Casein 4,7
Gelatin 49 - Da cation _Pa anion
Globulin sira 52 N ASY A "
-1 >
Hemoglobin 6,8 z>7
Trypsin 10,5 Tai pH dang dién protein cin bang
vé dién tich
Prolamin 12,0

Mot s6 tinh chat quan trong ciia protein

2. Tinh chét héa ly:

» Tinh ky nwéc cia protein:

+ Do c6 chira cac aa ¢6 mach bén khong phan cuc

+ Dwa vao dd ky nwéc trung binh ciia protein ¢6 thé biét dwoc do
diing ciia dich thuy phan, vi tri ciia protein mang la trong hay
ngoai mang

+ P ky nuéc trung binh ciia protein cé thé duge tinh dua vao
thanh phin aa ciia né

+ Mirc d9 déng ciia dich thiy phin cé thé dwgc tinh theo cong
thire: n N

¥ AG, (mach bén) n, s6 gbc aa

AG,, niang lrong chuyén

_ roi tu do

+ Néu Go > 5,85 kJ/gbc — ding, < 5,43 kJ/gbc — khong ding

+ Casein = 6,71; Colagen = 5,38; Isolat ddu twong = 6,44

G,=
n

Mot s6 tinh chit quan trong ciia protein

2. Tinh chét héa ly:
> Tinh chét dung dich keo va su két tiia protein:

+ Khi hoa tan, protein tao thanh dung dich keo

+ D) bén ciia dung dich keo phu thugc vao:
- su tich dién cta phén ti protein
- mirc d§ hydrat héa

- nhiét 49

Mot s6 tinh chat quan trong ciia protein

2. Tinh chét héa ly:
» Tinh chat dung dich keo va su két tia protein:
+ Thay dbi cac yéu té nay — két tia protein

pH = pl, mudi trung hoa, dung méi hiru g"l++
\+
+

co, t° Gt/ N
+ Két tiia protein: l l
-Thuén nghich — protein bi mét 16p

++
hydrat bao quanh . *:

(’ng dung céc yéu tb két tua protein
Thu nhan ché pham protein — enzyme:
mudi trung hoa (NH4)2S04, dung méi hivu co- l
Loai bé protein khéi dung dich, lam

ngirng phan rng enzyme
- Khéng thuéin nghich — bién tinh protein
sau khi loai b6 yéu t6 gay két tia, protein Pl;otein
Kkhéng tré lai trang thai keo bén. ket tiia
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+ do hoa tan gidm

+ Kkha niing giira nwéc giam
+ mit hoat tinh sinh hoc

+ ting d9 nhay doi véi sw tn cong

Mot sb tinh chiat quan trong ciia protein

Tinh chit héa Iy:

Su bién tinh ciia protein:

Khai niém: Dwéi tac ddng ciia cac tac nhén vat ly (tia cwe tim,
song siéu 4m, khudy co hoc,...), hodc héa hoc (axit, kiém, mudi
kim loai niing,...) — protein s& bi bién ddi ciu tric khong gian
(bac 1L, III, IV) va mét di tinh chét tw nhién ban diu = Sw
bién tinh ciia protein

Tinh cht ciia protein sau khi bi bién tinh:

ciia proteinase

+ ting d§ nhét ndi tai
+ mat kha ning ket tinh

K3
<

Bién tinh c6 thé I thudn nghich hoic bit thuin nghich

Mot sb tinh chat quan trong ciia protein

2. Tinh chét héa ly:

> Sw bién tinh ciia protein:

% Tac nhan bién tinh:

+ Nhiét dj:

- La tic nhén bién tinh thwong gip nhit

- Lam cho phén tir protein bi giin mach

- Vin téc bién tinh phu thudc rit manh vao nhiét d9

- Su bién tinh ciia protein thwong phu thudc vao ban chit va
ndng do protein, hoat d9 nudc, pH, luc ion, va ban chit ciia
cac ion

- Cac protein khi ¢ trang thai khd thuwong bén véi bién tinh
nhiét hon

- Ngoai nhiét dp cao, nhi¢t dd thap ciing 1am bién tinh nhiéu
protein

2.
>
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Mot s6 tinh chit quan trong ciia protein

Tinh chit héa Iy:
Su bién tinh ciia protein:
Téc nhan bién tinh:

+ Xir ly co hoc:

Cac xir Iy co hoc nhwr nhiao tron hodc cian bt mi tao ra cac luc
ciit sé 1am bién tinh protein

Pong tac kéo lip di lap lai cling lam bién tinh protein do pha
hity cAu tric xodn a

+ Cac bire xa:

Birc xa cwe tim thudng bi hip thu béi cac gbe aa thom (Trp,
Phe, Tyr) — bién dbi hinh thé, dit cac ciu disulfua

Birc xa y va cdc tia ion héa — bién ddi hinh thé, oxy héa mt
s6 aa, pha hily cAu ddng héa tri, ion héa,..—> tii t6 hep va
trung hop protein

M0t s6 tinh chit quan trong ciia protein

2. Tinh chit héa lIy:

> Su bién tinh ciia protein:

< Téc nhan bién tinh:

+ pH cue tri:

- Phén 16n protein bi bién tinh & pH qus cao hoic qua thip

- Do tao ra lyc ddy tinh di¢n giira cAc nhém bj ion héa — gidn
mach

+ Kim loai:

- Kim loai kiém (Na, K) chi tic dong mdt cich han ché, kiém thd
¢6 tic dong manh hon

+ Dung méi hiru co:

- Phin 16n cic dung mdi hiru co déu la tic nhan bién tinh protein

- Lam bién ddi hing sb dién méi ciia méi trudong — lam bién ddi
lyc tinh dién vn 1am bén phan tir protein

- Céc dung mdi hiru co khong cuc cé thé xdm nhap vao ving ky
nuwéc, pha hiiy cic twong tic Ky, nuwéc — bién tinh protein

2.
>

3
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M0t s tinh chit quan trong ciia protein

Tinh chit héa Iy:
Su bién tinh ciia protein:

Tac nhan bién tinh:

+ Cac tac nhan khac:

Hop chét hiru co nhw Urea, thiurea, guanidin,...pha hiy cac
lién két hydro, cac ciu disulfua — bién tinh protein

Cic chit hoat dgng bé miit

Mot s6 tinh chit quan trong ciia protein

2. Tinh chit héa Iy

> Khi ning hip thu tia tir ngoai:

Dung dich protein cé kha ning hip thu anh sang tir ngoai:
180-220nm va 250-300nm

+ Buéc song 180 — 220nm: Ving hip thu ciia lién két peptide
trong phan tir protein
- Cuec dai h?ip thu: 190nm
- Thue té: 220 — 240nm

+ Buéc song 250 — 300nm: Ving hip thu ciia cic axit amin
thom (Phe, Tyr, Trp)
- Cuec dai hap thu: 280nm

@ Ung dung dé xac dinh lwgng protein di tinh sach hoic
trong cic phan doan nhin dwoc trong sic ky cot tinh
sach protein




M0t s tinh chit quan trong ciia protein

3. Tinh chét héa hoc:

> Tich chét thuy phén:

Cic lién két peptide bi phin cit gidi phong ra cic axit amin va cic
doan peptide ngin hon

< Tac nhan:
- Héa hoc: axit, base
- Enzyme: proteinase

< ['Tng dung:
- Lam mém thit
- Sin xuit nwée mim, nuée twong
- San xuét bia, Phomat

Mot s6 tinh chat quan trong ciia protein

3. Tinh chét héa hoc:
Cac phén wng dic trung ciia protein
+ Phan tng ciia lién két peptide (phan @ng Biure)
+ Phéan tng dic trung ciia mdt hay mot sé gbc axit amin trong
phén tir protein
+ Phén @ng cia nhém q-amin ty do diu N ciia chudi
polypeptide

< Phan @ng Biure:

- Xdy ra v6i chit c6 chira tir 2 lién két peptide tro 1én

- Trong mdi trudong kiém manh, lién két peptide phan wng véi
CuSO, tao thanh phirc chit mau tim hodc tim dé, hip thu cue
dai 6 540nm

Mot s6 tinh chét quan trong ciia protein
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M0t s6 tinh chit quan trong ciia protein

3. Tinh chét héa hoc:

< Phan ting véi thube thir Folin-Ciocalteu (phwong phéap Lowry):
- Diy la phwong phap cii tién ciia phwong phép Biure
- Thudc thir Folin—Ciocalteu cé chira axit phosphomolybdic va
axit phosphotungstic
! i
----------- CH—C —NH—CH—C — NH-=-=mmmeoee
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Folin Reagent
(phosphomolybdic/phosphotungstic acid) Amax = 750 nm

Mot s tinh chat quan trong ciia protein

3. Tinh chét héa hoc
< Phin Wng v6i thudc thir Folin-Ciocalteu (phwong phip
Lowry)
- Cic chit nay c6 vai tro:
+ ting d) nhay phan Gng Biure
+ phan ng véi gbe Tyr, Trp — phirc chit mau
= Phitc chit mau c6 miu xanh da troi va hflp thu cuc dai &
750nm
Do nhay cao: 1 pg/ml
- Cic chit anh huéng:
+ tang cwong do mau: phenol, purin, pyrimidin, axit uric, —-SH,
Ion,...
+ giam cwong d§ mau: ethanol, ete > 5%, aceton, Ba(OH),,
HCIO,,
= phuong phip nay cho két qua chinh xac khi protein dugc tinh

w

<

M0t s tinh chit quan trong ciia protein

Tinh chit héa hoc:

Phin tng véi Coomassie Brilliant Blue G-250 (phwong phap
Bradford):

Hép thy cyc dai & bude séng 595nm

Nhay hon phwong phéap Lowry 4 1in

Khéng phu thugc vao thanh phin axit amin ciia protein

it bi anh hwong cia cic chét thuong gap trong té bao nhu mudi,...

Lo e oy

e~ R = T iy

465
-+
Proten-Ciye Complex




Mot s tinh chat quan trong ciia protein

Tinh chit hoa hoc:

Phan &ng véi Ninhydrin:

Dung aé dinh tinh va dinh luwgng axit amin

TAt cd cac a-axit amin cia protein déu phin wng véi
Ninhydrin — xanh tim

on s i . . .
G S L, e Pinh lugng axit amin:

o L o N
Ninkpiria | ] -Do mau

%@?ﬂ: -Po thé tich khi CO,,

mvarca  NH, tao thanh
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H
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3.
K

Mot s tinh chit quan trong ciia protein

Tinh chit héa hoc:
Phan wng ciia nhém a-amin véi formaldehyde:
Dung dé danh gia mirc d thiy phin protein

NH,* o N=CH,
I / I

R-C-H + HC ————» R-C-H + HO
| \ I
coo- H COOH

Dén xuét metilen

Chuén @) nhém carboxyl bing kiém— tinh s nhém amin

&

o

Mot s6 tinh chét quan trong ciia protein

Cic tinh chit cong nghé

Kha ning tao gel ciia protein

RAt nhiéu thye phdm nhw gi6 lya, phomat, banh mi,...1a nhirg
san phﬁm 6 két chu b khung tir gel protein

Gel protein la gi?

Khi cdc phin tie protein bi bién tinh tip hop lai thanh mdt mang
lwdi khong gian co trit tw — sw tao gel

Cic nit mang luéi c6 thé dwge tao ra do twong tic giira cic
nhém ky nwée. Twong tic nay thuwong dwge 6n dinh va ting
cwong khi tang nhiét dg, lam cho cac mach polypeptide xit lai
gz“m nhau hon — khéi gel tré nén cirng hon

4.
g

Mot s6 tinh chit quan trong ciia protein

Cic tinh chit cong nghé:

Kha néng tao gel ciia protein (tiép)

Cic niit luéi cé thé dwge tao ra do cac lién két hydro giira cic
gbc aa v6i nhau. Lién két hydro 12 lién két yéu — tao ra d
linh dong nhit dinh giira cic phan tir véi nhau — lam cho gel
¢ dwge mot dd déo nhit dinh

Cic nit lwéi cé thé dwoce tao ra do cac lién két tinh dién, lién
két cAu ndi giira cac nhém tich dién nguge diu, hoic do cac
lién két giita cac nhém tich dién cung diu qua cic ion da héa
tri

Cic nut lwéi c6 thé dwgc tao nén do cic lién két disulfua — gel
rit chic va bén

Mot s6 tinh chit quan trong ciia protein

Cic tinh chét cong nghé:

Kha nang tao gel ciia protein (tiép)

Piéu kién tao gel:

Nhiét dd: nhi¢t dp thip — tao nhiéu lién két hydro = gel bén hon
Axit héa hogc kiém héa nhe — pH = pI = gel tao thanh chic hon
Cic chit ddng tao gel nhu cic polysaccharide 1am ciu ndi giira cic
hat = gel ¢6 dd cirng va d§ dan hdi cao hon

Kha niing tao bt nhio

Cic protein (gliadin va glutenin) ciia gluten bt mi c6 kha ning tao
hinh va dic biét 1a kha niing tao bt nhio cé tinh cb két, déo, va giir
Kkhi. Do dé, khi gia nhiét s& hinh thanh cAu tric x6p cho banh mi

t

<

<

Mot s tinh chat quan trong ciia protein

Cic tinh chit cong nghé:

Kha ning tao mang

Protein nhw gelatin con c6 kha ning tao mang

Mang gelatin tao ra 1a do céc lién két hydro nén cé tinh thuin
nghich: khi nhi¢t d§ > 30°C thi tan chiy, khi dé ngugi thi tai
1ap lai

Kha ning tao bot

Bot thuc phdm 1a h¢ phan tén ciia cic bong bot trong mdt pha
lién tuc 12 chét léng hodc chit nira rin: bot bia, banh mi,...

Ciac béng bot thwong chira khong khi hoic khi CO2 va c¢é ap
suét 16n hon ap suit ngoai. Mang béng bot rit méng rit dé
nit va vo.

Khi protein dwgc hip thu vao bé mit lién pha sé tao ra mjt
mang dan hodi va khong thAm khi c6 kha ning bao vé béng bot

11



Mot sb tinh chat quan trong ciia protein

4. Cic tinh chit cong nghé:

o

» Kha ning cb dinh mui:
- Protein c6 kha ning hip phu Iy héa hoc cic chit ¢6 mui théng
qua twong tic Van der Waals, lién két ddng héa tri, hodc lién

Kkét tinh dién — C6 kha ning cb dinh dwoc mii

- Cac hgp chit bay hoi ¢6 cwe nhw rwgu thudng dwge dinh vao
protein bing lién két hydro. Céc chit bay hoi khdi lwgng phin
tir thap lai c6 dinh vao cic goc aa khang cwe qua twong tic ky,

nudéc

Bién tinh protein trong san xuit thye pham

« Bién tinh protein 1 sy thay déi thuin nghich hay
Kkhéng thuin nghich ciu tric khong gian ban diu
ciia protein nhwng khong lam bién ddi cac lién két
hoéa tri trong phan tir (trir lién két disulfide)

¢ Muc dich:

— Tao dang va két ciu thich hop

— Lam cho TP ¢6 khiu vi va hip din

— Lam cho TP c¢6 chét lwgng vé sinh, chét lwgng cam quan
va gia tri dinh dudng cao.

— Lam cho TP thich hop véi bdo quin

— Lam ting mit hang séin phim

Bién tinh protein trong san xuat thuc pham

« Bién tinh protein la do c4c tic nhén Iy hoc, h6a hoc
hay enzym tic dong lén protein lam thay déi mét
phan cAu tric phan ti do d6 cac tinh chit ciia né
ciing thay déi theo.

+ Tity thudc vao nguyén nhan gy bién tinh ma phén
thanh 3 loai:

— Bién hinh bing phwong phap vat Iy
— Bién hinh bing tic nhan hoéa hoc
— Bién hinh b?mg enzyme

Bién tinh protein trong san xuit thuc pham

Tryng bitbia fink

Trgiag 1bdi fef nhEn

SUBIEN TINH CUA PROTEIN

Bién tinh protein trong san xuét thuc phim

« Bién hinh bing phwong phap vat Iy
* Gia cong co hoc:

+ Nghién nhuyén thanh dang bt

« Khudy tron

* Nhao trén — tao thanh mang lwéi protein

* Gia cong nhiét

« Gia nhiét vira phai — 1am mit hoat tinh enzyme
trong rau qua trudc khi dong hyp, protein dé dang
tiéu héa.

» Khi gia nl,liét thanh trung (110 — 115°C): 1am phﬁp
hiiy cac goc cytein hinh thanh H,S 1én cac sdn pham
thit, ca sira déng hop co6 mui dic trung

« Nhiét d thip (lanh dong): ting Ik protein — protein
giam Ik protein —nwéc giy bién tinh protein

Bién tinh protein trong san xuit thwe phim

— Bién hinh bing tic nhan héa hge

* Su thay adi pH ciia méi trweong anh huwéng dén

kha ning héa tan ciia protein

+ Cic dung méi hiru co 1am thay ddi hing sb di¢n
mdi va d hoa tan ciia protein 1am bién tinh
protein. Dung dé két tia protein — 8%
proteinciia diu nanh bj gel héa béi dung dich
ethanol 20%
Cic phin @ng héa hoc: acyl héa, alkyl héa gbe
amin, ester héa goc —COOH, thity phan lién két
peptid...1am thay ddi tinh chét chirc nang cia
protein
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Bién tinh protein trong san xuit thye phim

— Bién hinh bing enzyme
* Thiy phén protein (endopeptidase,
exopeptidase) — ting kha nang nhii hoa, kha
ning tao bot cia protein, 1am dong tu protein,
1am mém thit, hoa tan protein ciia ca (nwéc
min).

Phan ung dephosphoryl héa: ting do hoa tan
cua phosphoprotein khi c6 mit ion Ca?*

Phén tng plastein héa: gén cic doan peptid véi
nhau dé tao mjt polypeptid dai hon.

Bién tinh protein trong san xuit thwe phim

« San phim wng dung

« Bién tinh protein tao gel trong sin xuét surimi tir thit ca
Surimi la dang thit cd xay nhé, dwoc xir Iy dé logi
bé protein hoa tan, ma, chét mau roi trgn voi chat
phu gia, sau dé dwgc bao gdi, cip dong va béio qudn
dong)

« Bién tinh Protein tao gel trong sian xuét mft s6 san pham
tir diu twong

v Lép protein don gian
Albumin
« Cé 6 trong 1ong triing trimg, huyét, sira, dich té bao....

* Albumin hoa tan trong nuéc va cac dung dich mubi.

* Albumin déng khi dun nhung ¢ cac nhi¢t d khac nhau: albumin

trirng 56°C, albumin huyét thanh & 67°C, albumin sira & 72°C.

+ Albumin ciia ddng vat khi thuy phan cho 19 acid amin (chii yéu
1a: leucin, acid glutamic, acid aspartic, lysin, con cac acid amin
nhu methionin, tryptophan... sb lwgng it hon)

* Trong lwgng phan tir cia albumin khoang 12 .000 - 60.000
dalton, diém ding di¢n nim trong khoang pH 4,6 - 4,7.

v Lép protein don gian

Globulin

+ C6 nhidu trong long tring trimg, huyét thanh, hat cc cdy ho dau.

* Globulin khé tan hodc hoan toan khong tan trong nuéc, nhung
tan trong cac dung dich ctia mudi trung tinh, kiém, acid (NaCl,
KCl, Na,S0,).

* Globulin chira khodng 14-19 acid amin quan trong nhu: leucin,
lysin, glutamic, treonin.

* Trong lugng phéan tir ctia globulin khoang 90.000 - 1.500.000
dalton, diém diing dién nim trong khoang pH 5,0-7,5.

v/ L&p protein don gian

* Prolamin

+ Prolamin c6 nhiéu & cic hat hoa thao lia, gao, ngé .

* Hoa tan trong'c(*)n 70% va khong tan trong nudc va
dung dich muoi.

Casein

+ Casein la tén cida mét nhém
protein chu yéu trong sira.
Casein c6 mat trong tat ca
cac sira dong vat, bao gom
ca sira ngwoi. Trong siva
bo casein chiem gan 80%
tong sé protein hay khoang
26 g cho 1 lit sira.

A B C DE

CAu tao mét micelle casein.
Chu thich : A: dwéi-micelle; B
: chubi bé mit; C: Phosphat
canxi; D: k -casein; E: nhom
phosphat
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v L&p protein don gian

Gluten

* Glutelin c6 & céc loai hat khac nhau, ham lwg'ng dat tir 1
- 3%,

+ Dac tinh cla glutelin 12 chi hoa tan trong kiém loing 0,2 -
2,0%.

+ Gluten la chit chiét xuit tir bot lta mi bing cach don
gian la tach ra khéi cac thanh phan khac cua bot (vi du:
tinh bot...) dudi tic dfng ciia nude.

+ Glutein chii yéu dwgc tao tir gliadine va glutenin (chiém
tir 85 dén 95% tong lwgng protein c6 trong gluten), nho
6 hai loai protein nay ma gluten c6 nhirng kha niang dan
hoi va meém déo.

GLUTENIN

GLUTEN (GLIADIN + GLUTENIN)
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