Bai 3: PROTEIN

3.1. Vai tro khac nhau cula protein

3.2. Acid amin

3.3. Protein

3.4. Céc qu:’é\ tr‘l’nh bién déi protein trong gia
cong, ché bién thyc pham va &ng dung

3.5. Céc bién ddi cua protein trong QTSX
va bao quan thyc pham
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3.1. Vai tro khac nhau
cua protein

3.1.1. Vai tro cla protein trong co thé
sinh vat

3.1.2. Vai tro cua protein trong san
pham thwc phdm
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3.1.1. Vai tro cua protein trong
co the sinh vat

1. Xdc tac: enzyme

2. Van tai: hemoglobin, mioglobin (& BV c6
xwong song), hemoxiamin (& dong vat
khong xwong song)

3. Chuyén déng: co co, chuyén vi tri cta
NST

4. Bao vé: khang thé, interferon chéng sy

nhiém virut, chdng déng mau, déc té
(toxin)
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3.1.1. Vai tro cua protein trong

~ cothé sinh vat

5. Truyén xung than kinh: chat mau thj giac
rodopxin & mang lwdi mat.

6. Diéu hoa: hormon, &c ché dic hiéu
enzyme

7.Chéng d& co hoc: protein sgi nhw
sclerotin/con trung, fibrointo tam, to
nhén, colagen, elastin/md lién két, md
xwong

8. Du tri¥ dinh dwdng: ovalbumin/ldng trang
trieng, gliadin/hat lda mi, zein/ngo,
feritin/la.
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3.1.2. Vaitro cua protein trong san
pham thwc pham

» Gia trj dinh dwéng:
— Protein quyét dinh dac treng khau phan thic
an — nén tang protein cao
— Thiéu protein:
¢ Suy dd, sut can mau, cham lén
+ Giadm kha n&ng mién dich
« Gan, tuyén noi tiét, hé than kinh khong
hoat déng binh thuwdng
« Thay d6i TPHH va cAu tao hinh thai cla
xwong (Cal, Mg?)
=Protein cao, chét luong tét (@0 cac acid amin
khong thay thé)

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 5

3.1.2. Vai tro cua protein trong san
pham thwc pham
» Tinh nang cdng nghé:
— Tao cau trac, tao hinh khéi, tao
trang thai: gio lua, banh mi
— Gian tiép tao chat lwong: mau
vang nau, hwong thom dac
trrng cua banh mi, ¢ dinh mui.
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3.2. Acid amin
«Cong thirc c4u tao téng qudt:
R—‘gH—COOH PN R—‘SH—COO—
NH, NH,*

Dang khong ion héa Dang ion ludng cuc

o0t amrour
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Cac acid amin thwong gap

Pa sb protein cAu tao tr 20 L-a acid amin
va 2 amit
COOH (acid amin) —» CONH,, (amit)
Acid aspartic — Asparagin
Acid glutamic — Glutamin
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Phén loai cac acid amin thwéng gap

Acid amin phan cwc, trung tinh

1 0OOH
g 2 - BN —H 3
f_‘ : o ‘ i ) %m ~
@ iz [ h g ¢ g
o H = {{ﬂ @Q‘m
‘ 1 2 i i
‘Methionine (Met, M) “Tryptophan (Trp, W)

Acid amin phan cuc Acid amin khdng
Trung tinh Acid tinh Kiém tinh phén cuc
Téngoi | Viét | Tén goi Viét | Tén goi Viét | Tén goi Viét
thong tit | thong tit | thong tit | thong tht
thuong thuong thuong thuong
Asparagin | Asn |a.Aspartic |Asp | Acginin Arg | Alanin Ala
Xystein Cys |a.Glutamic |Glu |Lizin Lys | Phenilalanin | Phe
Xystin Histidin His | Glixin Gly
Glutamin | GIn Loxin Leu
Serin Ser Izoloxin lleu
Tirozin Tyr Methionin | Met
Treonin Thr Prolin Pro
Triptophan | Trp
Valin Val
Oxiprolin

ThS.Pham Héng Hiéu
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Acid amin phan cwc, trung tinh
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ThS.Pham Héng Hiéu
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Acid amin phan cwc, trung tinh
Cystine, Xystin

CiHy (&5
HyN—CH HyN—=CH
Cysteine
’ CH; CH;
SH -] .
Cystine
SH -]
b CHy CH
Cysteine & "
CH—MNH, CH—NH;
O s i)
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 12




Acid amin phan

g
FREEEY

ety

13

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein

Acid amin khéng phéan cwe

Goon coon
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Alasine (Ala, A} Valine (Val, V)
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Acid amin phan cwec, acid tinh

Acid amin khéng phan cwe
Oxyproline, Oxipolin

o

TH

Prolin(Proline) Oxiprolin (Oxyproline)
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Héa Sinh TP — Bai 3: Protein

ThS.Pham Héng Hiéu

14

Acid amin khéng phan cwe

Goon coon
R €1t ' ¢
H [ Hy ¢
A OH 4
Glyine (Gly, G) Serine (Ser, 8)
coon
A by # - e
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o N, b iy
Asparagio: (asm,N) Ghasamine (Gl Q)

ThS.Pham Héng Hiéu

Héa Sinh

TP — Bai 3: Protein
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HA—C—H
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Mét sb acid amin khéng cé
trong protein

coon coon ne coon an, NG

Sarcine e ke
aintrdne) (e (N Nemeygyeic)
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Céc acid amin khong thay thé

aa khong thay thé (can thiét, thiét yéu) = aa ma
ngwoi/bV khong thé tw tong hop
— lay tir thire &n

»Thiéu - can bang N (-)
> Ty thudc vao loai, Itra tubi:
— Nguw&i I&n: 8 (valin, loxin, izoloxin, metionin,
treonin, phenylalanin, triptophan, lyzin)
—Tré em: 8 + 2 (arginin, histidin)
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Céc acid amin khéng thay thé va nhu cau
hang ngay cua ngwei trwéng thanh

TT| Acid | Nhuchu |TT| Acidamin | Nhu ciu
amin | (g/ngay) (9/ngay)
1 |[Valin 8,8 5 |Methionin 3,0
2 |Loxin 9,0 6 |Lizin 5,2
3 |lzoloxin 3,3 7 |Triptophan 11
4 | Treonin 3,5 8 |Phenilalanin 4.4
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Mét sé tinh chat héa ly ctia acid amin

> Tinh chat chung

> Tinh dong phan quang hoc (dong phan
lap thé) cta acid amin

» Kha nang hydrat va tinh tan

» Tinh dién ly lwdng tinh

» Céc phan &ng hoa hoc
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Tinh chéat chung

> Bén trong mdi trwong nwdc, bén
nhiét (khéng bi pha huy & 100-
200°C)

> Bén trong méi trwdng acid (riéng
cac acid amin ch&a Iwu huynh bj
pha huy)

> Khong bén trong méi trwéng kiém:
hién twong raxemic
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Tinh dong phan quang hoc
(dong phan lap the)

— Trwr glyxin, cac acid amin déu chira C bét dbi
©

— Phan tl ton tai dwsi 2 dang L(-, quay trai) va
D (+, quay phai)

— Pa phan céac acid amin thuc phdm tbn tai
duwoi dang L — protein 6 tinh lam quay mat
phang clia anh sang phan cuwc sang trai.

— Dang D khéng dwoc co thé hap thu
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Trong do:
—Gbc R’ 6 mirc dd oxy héa cao hon R:
COOH > CHO > CH,OH > CH,
—-Di té X: Br, Cl, OH, NH,
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b
|
a—?—c
d N
R’ / R’
|« |«
X—F—H H—F—X
R R
Dang L(-) Dang D(+)
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O acid amin:
—C* chinh la C
—Gbc R 1a COOH
—X 12 NH,
Do d6, ciu hinh D va L ¢c6 dang:
COOH COOCH
\ |
NHZ—‘CQ—H H—‘Ca— NH,
R R
Dang L(-) Dang D(+)
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Ngu&i ta quy u’é’g lay agid amin serin lam
don vi so sanh dé xét dong phan quang
hoc clia acid amin:

COOH COOH
lo o
H2N—(‘3—H H—‘C—NHZ
CH,OH CH,OH
L — Serin D — Serin
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co*
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Kha nang hydrat hoa va tinh tan

»>Gbc R chira cac nhém chirc cé kha
nang tao lién két hydro v&i nwdc

»Thudng kha nang hydrat hoa cao sé cé
tinh hoa tan

>Tinh tan phu thudéc vao ban chét acid
amin, vao dung mai...

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 30




Tinh dién ly lwéng tinh

» Do phan t&r vira chlra nhém NH3* va nhém
COO-

» Mai trwong acid:
— a.atich dién dwong (+) \/
— a.achuyén vé cuc am (-) -

> Méi trwdng kidgm:
— a.atich dién am (-)
— a.a chuyén vé cuc duong (+)

>0 gia tri pH ma céc a.a khong tich dién 1a
pH dang dién (pl, pH;)

» Co s& rng dung cua phwong phap dién di

F——— LT ep—
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Tinh dién ly lwéng tinh

R~ CH ~ COOH + H" - R — CH - COOH
NH, NH,*

R—C‘H—COOH+OH‘—>R—‘CH—COO—+ H,0O
NH, NH,
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Céc phan rng dac trwng
cua acid amin

Lién két peptid

CAu néi disulphur

Phan trng tao mubi

Phan (rng tao phtrc v&i kim loai ndng
Phan (rng tao amid

Phan (rng ester hda

Phan &rng v&i HNO,

Phan &ng v&i formaldehit (HCHO)

Phan (rng v&i ninhydrin (Trixetohidrinden)

VVVVYVYVYVYY
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Lién ket peptid
> La phan &ng khir nudc tao lién két gitra
hai acid amin ké can nhau
> San pham la mach polypeptid véi dau bén
trai & nhém amin, dau bén phai la nhém
cachoxyl

Feptide bond
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Cau néi disulphur

» Tao nén nhitng cu tric khéng gian rat dic trung
» Hinh thanh do nhitrng acid amin c6 chra nhém -SH

NH;~ COO° T COO”
P M. 7
CJZH CH
e i
HS -2H S
|
?H +2H S
|
([?,Hg (rIHZ
/(;H\ " /CH\ -
CO NHz COoOo” NH3
Cysteine (Cys) Cystine
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Phan trng tao mubi

» Phan &ng tao mudi vé&i baz:

R—CH—COO" , NaOH ——» R——CH—COONa + Hx
NH.* NH,
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Phan trng tao mubi

» Phan (ng tao muédi véi acid

R—— HC—COOH + HCI

NH, R
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—_ cp Hgl\'G)— HC— COOH

Phan rng tao phirc v&i kim loai nang

» Dung d& nhan biét sw hién dién clia acid amin
va dwoc thwe hién khi dun s6i

H H
o R 7 o o
HO\\ / \CH/N“- \C//
) CuSOy | o |
CcH ¢/ T cH
TN N N PRy
HoN R o 0 N R
H H
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Phan trng tao amid

HOOC—CHy-CH-COOH +NH; 20 ?O'CHz'CH'COOH
|
‘ NH,  NH
Aspartic (Asp) NH; - 2 Asparagine
R, 0
Y
OxrOH Oxe M omo cH—c_
| v - = HN N
Je . peie:
N R OHN R 0 E

dixetopiperazin
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Phan trng ester hda

» San phdm |& chét 16ng d& bay hoi

» Thuc hién trong diéu kién chan khéng
R—CH—COOH + R—OH — R—CH—COOR + H,0
NH, NH,
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Phan trng v&i HNO,

» Phan &ng dung dinh lwgng N can cr vao lwgng
khi N, thoat ra

R—CI“H—COOH + HNO,

—= R——CH—COOH + X, + H0
NH,

OH
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Phan rng vé&i formaldehit
(HCHO)
» DPanh gia mre d6 thay phan cla protein

> Formaldehit (HCHO) phén &ng véi nhém amin tao
thanh dan xuat metilen ctia acid amin:

NHy O N = CH,
\ I \

R-CH + C-H - R-CH +H,0
\ \ \
COO- H COOH
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Phan &rng vé&i HCHO

» Phwong phap chuan d6 formol clia Sorensen

R R
gy §
NH,; " —CH—COO0 HN—CH—COO™ +H
R HO-CH, R
]
H,N—CH—COO™ + 2 HCHO —= MN—CH—COOH
HO—CH,
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Tac dung vé&i chat chi thi mau

» Tac dung v&i ninhydrin: acid amin phan &ng v&i
ninhydrin cho phtrc hgp mau tim, xanh, dé, vang tuy
theo ting loai.

» Téac dung vé&i véi izatin: co ché twong tw ninhydrin

.0

2 C
C -0 N
Wiz P c=0
p Cc=0 N
Cso H
ninhydrin 1zatin
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Phan trng v&i ninhydrin
(Trixetohidrinden)

»Dung dinh tinh va dinh lwvgng acid amin
nho:
—phwong phap séc ky trén gidy
—séc ky trén cot nhwa trao déi ion bang
may phan tich acid amin ty dong (ug)

> Cac a - acid amin + ninhydrin — hop
chat mau xanh tim

> Riéng: iminoacid (prolin) + ninhydrin —
hop chat mau vang
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Phan trng v&i ninhydrin
(Trixetohidrinden) _

| OH "
R-C-COOH +  NHy+CO, +RCHO +

¢ oH OH

NH,

S [o}

ninhidrin dixetooxyhindriden

o o] o o]
H
HO’
o oH o] o o]
indandion —2 - N —
2 —indanon
ONH o
o Q +NH,
o o o

° Hop chat mau xanh
tim (Ruheman)

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 46

Phan trng tao mau vé&i ninhydrin

» Céac chét tao mau cé dd nhay cao, tim acid amin
dang vét

R
h
F- NO, + NH;~CH—COC" —>'OOC-CIH-!W NO,
0N R o
1-Fluoro-2.4-dinitrobenzens Amino acid 2.4~ dinitrophenylamino acid

R
. NH*-CH—COO" —=

Fluorescamine Amino acid Déan xu&t huynh quang
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Phan giai hén hop acid amin

> D& dinh tinh hoac dinh lwong acid amin can
phan gidi hén hgp véi nhirng k¥ thuat sau
— Séc ky gidy, séc ky ban méng
—Dién di trén gidy, trén ban méng, trén gel
— Séc ky trao ddi ion
— Séc ky 16ng cao ap
— May phéan tich acid amin ty dong
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Phan tich acid amin bang
phwong phap sac ky giay

g Cac clu tlr can tach dwoc di
chuyén trén gidy nhd lyc mao

L
dan cla dung méi. Ching dugc

tach ra nho sy khac nhau vé ai
Iwc gitba pha dong va pha tinh
Gy b
-
ol ol 'y
* Frr——
. .
P.*
LN
- Dwng mii
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3.3. Cau tao phan tir protein

» Céacnguyéntbco ban:C, H, O, N
— Cacbon: 50-55%
— Hydro: 5,5-7,3%
— Oxy: 21,5-23,5%
— Nito: 15-18% — [Pr] = [NPr] xf
« f=6,25: protein thwdng
. f=57: protein ngii céc
« f=6,38: protein sira
— Céc nguyén té khac: S (0,3-2,5%), P (0,1-0,2%),
Fe, Zn, Cu...
» Acid amin — peptit — polypeptit — protein
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Peptit (Peptid)

Peptit Ia s&n phdm ngung tu clia cac acid amin:

H2N—(‘3H—COjOH + H%NH—‘CH—COOH

Rl R2
Acid amin 1 / Acid amin 2
-H,0
H2N—(‘:H%CO—NHP(‘:H—COOH
Ry Dipeptit

Lién két peptit
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Lién két Peptit

Lién két peptit (-CO-NH-) = lién két
gilta nhém amino (NH,) va nhom
cacboxyl (COOH) cua 2 phan t& acid
amin khéac nhau

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 52

Peptit, polypetit

»2,3..n aa — dipeptit, tripeptit..polipeptit
»Phan biét gitra polipeptit va protein b&i
khoi lwgng phan tir (M):
—Polipeptit c6 M nhd — tan dwoc trong
dd acid tricloaxetic 10%

—Protein c6 M I&n — khéng tan duoc
trong dd acid tricloaxetic 10%
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Thu nhan peptid

» Tach chiét va tinh sach t&» mo, té bao
» Téng hop béng cong nghé gen
> Téng hop béng phwong phéap héa hoc

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 54




CAu truc cua phan tir protein

> Thuyét polipeptit: Acid amin — peptit —
polypeptit — protein
» Cac murc cau tric
— c4u tric bac 1: mach thdng
— cAu trdc bac 2: xoan 16 so, t& gidy xép,
cudn thong ké....
— cAu trac bac 3: ciu tric cau
— cAu trac bac 4: ciu trac cau, do nhiéu
dwéi don vi

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein
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Cau trac bac 1

> Quy dinh b&i thanh phan va trinh tw két
hop cla cac acid amin cé trong protein
do.

>Lién két dac truwng = lién két peptit

»Quy dinh ttr trong gen, x4c dinh quan
hé ho hang va lich st tién hoa
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Cau trac bac 1

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein
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C4u trac bac 2

>Lién két dic trwng = lién két H gitra
nhém imin (NH) va nhém cacbonyl
(CO)

>Gom:
—cAu trac xoén kidu o
—cAu trac xép nép kiéu p
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CAu trac xoan o

>Vong xoén quay theo chiéu
tr trdi sang phai vi cac acid
amin c6 cau hinh L

> Mbi vong xoan gém 3,6 gbc
acid amin (18 aa — 5 vong)

» C6 cac acid amin khdng co
kha nang tao xoén & cacbon
o nhw prolin, glixin, izoloxin,
serin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein
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CAu trac xoan o

chabin Chebi by Chelip

-
L- I -
- a® L
[ F i
& At
Lo o i
-
N o
18 g " Fis
-
i
g
L
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CAu truc xép nép B
> CAu trac dang soi, dich dac, gap nép
» Twong tac gitra:
—2 chudi polipeptit
—gitra cac doan mach cla 1 chudi polipeptit
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CAu truc xép nép B

¥ L] N F | L -
Ca %A & N - e T

@ a"'a e U 4 L

" » ] * .
b @

¥ 3 '] M c
LR b

"lan'ulJ-‘J"azcl' "‘J"‘i“l"'"'u"

N c ) [ a

(a): D*ng song song (b) D1ng ®ei song song
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C4u trac bac 3

>Tr'en Aco sq cau ) Tivna M b
tric bac 1va 2 —» i
P4 - P4 , H,  HE HErsy
cau trdc gap khic . " = = e pepes

khong gian 3 chiéu =

> Lién két dac trung B oo
= lién két ion, lién
két khong phan R
cuc, lien  két L bt e
hydro, lien  két
disunfit (-S-S-)
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C4u trac bac 3
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C4u trac bac 3

Phan t& chymotrysin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 65

Céc lién két hydro trong protein

Hydrogen bond

& & | & &

DY

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 66
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C4u trac bac 4

A-Chaing
e

> Dang: hinh cu,
tap hop clha nhiéu
dwdi don vij (subunit)
> Lién két: tinh dién,
twong tac ky nuwéc,
lien két H, Van der
Waal, ciu disulfua...

vl s

phan t& hemoglobin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 67

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 68

Mét sé tinh chat quan trong
cua protein

> Khéi lwong va hinh dang cta phan t&
protein

> Tinh chét lwéng tinh cla protein

> Tinh chét ca dung dich keo protein

> S bién tinh cda protein

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 69

Khoi lweng, hinh dang cua protein
> Khéi lwgng: M 16n, hang nghin — triéu hodc Ién hon
» Hinh dang:
— Hinh cau:
« truc dai/truc ngén <20
« Tan / nwéc mudi lodng
* Hoat dong hh — xuc tac
* Hemoglobin, myoglobin...
— Hinh sogi:
« truc dai/truc ngédn=100 -1000
¢ Tro hh —chtrc nang co hoc
« Colagen (da, sun); keratin(toc, 16ng); fibrin (to);

miozin (co).
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 70

Chubi

Cotagen Homoglobin

Tinh chat lwéng tinh caa protein
> Protein la chét dién ly lwdng tinh do cac nhém
phan cwe clia goc R nhw COOH thir hai (Asp,
Glu), NH, (Lys), guanidin (Arg), imidazol (His),
OH (Ser, Thr, Tyr) — pH; (pl):
— pH < pH;:protein = da cation
— pH > pH;: protein = da anion
— pH = pH;, protein két tu — xac dinh pH,; clia
protein, két tla protein
> Tl sw khac biét vé pH; cla cac protein —
phwong phap dién di, tach chiét protein

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 71

Tinh chat dung dich keo protein
> Khi hoa tan, protein — dung dich keo (kich thwéc
I&n, khdng di qua mang ban tham)
— tinh sach protein bing phwong phap tham tich
> 2 yéu tb dam bao dd bén keo protein:
— Sy tich dién cung dau
—L&p vé hydrat
— Loai bd 2 yéu t6 nay, protein sé bj két tda.
> Céc yéu tb gay két ta thuan nghich protein:
— mudi trung hoa nhw (NH,),SO,
— dung méi httu co nhw axeton, etanol (t<0°C)

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 72
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ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 73

Dién di trén gel polyacrylamit

1

Q0-00_ | iy g ] 3
badgRiy | Muie
095 e ot | Ecadiurin
o
BB di a A -
s v
P06

Bk
7 1Bgel i

NG

Do— .
Céc protein can tach sé di chuyén véi cac téc do
khéac nhau (do sw khac nhau vé kich c& va do
tich dién) va sau do6 chung sé dwoc dinh vi & cac
vi tri khac nhau trén ban gel (cac vét gel)

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein

74

Phwong phap dién di dang dién

(A}
*
pH IRip - - ~- = | pHcm
&— & +
=) 3 p—_— F— )
P =
(B) - ;
B ikl p o e
=) (=)
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 75

Phwong phap SDS-Page

e [—
I
R e e Al P
& s "

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 76

Céac phan rng dac trwng cua protein

»Phan (rng biure

»Phan &ng Lowry

»Phan &rng ninhydrin

»Phan &ng Sorenxen véi HCHO

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 77

Phan trng Biure

— Muc dich: Phat hién va dinh Ilwgng protein

—Co ché: CuSO, phan (ng vai lién két peptid
trong moi trwdng kiéem manh, tao phirc mau
tim hoac tim do

— Bwée séng xac dinh: 540nm

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 78
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Phan trng Lowry

»Muc dich: Lam tang dé nhay cta phan
trng biure

»>Co ché: Thubc thr Folin-xiocanto (hén
hop cla acid phosphomolipdic va acid
phosphovolframic) tao phic xanh da troi

»Buw&c sdng xac dinh: 750nm

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 79

Phan tng v&i ninhydrin

-0

E:[: C=0 +p,0+ R— CH—COO — @jc/ “om T CO»+ NHj + RCHO

0 N]—l .
diceto oxy h\.dlmden

ninhydrin
-0 0 0 co
N e N Ne=n-cH + H,0
C[(/C‘OH N 0 & o
Cso 0
HNO~ .
o co. -0 /
N e=nN—
@ic;\(‘—N—CH\ D ENE, @iz,c—y C\CO
SS
0 co 0
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 80

Phan trng sorenxen v&i HCHO
>Nguyén tic ciia phan ng Xay ra tuong tu
nhu d6i voi amino
»Phan Gmg nay dung dé danh gia mac do
thuy phan cua protein

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 81

Sw bién tinh cta protein

» Dinh nghia:

Diéu kién méi truo*ng thay déi — proteln bi
thay ddi hoan toan vé tinh chat ly, héa — ciu
trdc bac 2,3,4 bj pha vo,(cau trac bac 1 gitr
nguyén) — protein bj bién tinh

K vife hoat dong

i vyt: bt hoat

BN finh
—_—

Trang 1h&itr nhién Trang 1h&ibin finh

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 82

Sw bién tinh cua protein

>Khi bién tinh, protein bi bién déi:
—Tinh hoa tan 4 do 16 cac nhém ky nwéc
—Kha nang gitr nwoc
—MAét hoat tinh sinh hoc
—Do nhay v6i enzyme proteaza®
—D6 nhét noi tait
—MAét kha nang két tinh

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 83

Sw bién tinh cua protein

»Phan loai:

—Bién tinh thuan nghich: sau bién
tinh, dang ban dau cua protein
dwoc phuc hoi

—Bién tinh khéng thuan nghich:
sau bién tinh, protein khéng thé
khoi phuc trang thai ban dau

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 84
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Sw bién tinh cta protein

» Céc tac nhan gay bién tinh:
—Téc nhan vat ly

» Nhiét d6: lam déan mach phan tiv.

« Tia cwc tim: cac goc acid amin thom (Trp,
Tyr, Phe) hap thu céc tia cuwe tim, lam thay
d6i hinh thé ctia phan t& Protein va neu
murc nang lwgng da Ion sé lam dit gay
cac cau disunfua (-S-S-)

* X ly co hoc: khi nhao tron, can, kéo hoac
dan dwoc lap di 1ap lai nhiéu 1an tao ra luc
cét cling lam bién tinh Protein.

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 85

Sw bién tinh cta protein

» Céc tac nhan gay bién tinh:
—Tac nhan hoé hoc:

H: tao lwc day tinh dién gitba cac nhdm bj
ion hoa va lam gi&n mach cac phan ti
Protein.

* Cac ion kim loai: dac biét la cac ion kim
loai chuyen tiép (Cu, Fe, Hg, Ag) tao phirc
bén v&i protein lam thay ddi cau hinh phan
tlr ( nhém -SH)

* Cac dung mai hiru co: thay ¢ doi hang sb

dién moi cia mbi truong, bién dbi cac luc
hat tinh dién vbn 1am bén phan t& protein

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 86

Phéan loai protein

> Duwa vao thanh phan héa hoc — 2 nhém
Ion:
—Protein don gian

—Protein phirc tap: phan protein + phan
phi protein (nhém ngoai)

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 87

Protein don gian
(Phan logi dya vao tinh hoa tan)

Nhém Dung moi Sw phan bé cia protein
protein hoa tan
Albumin |Nudc Long tring tring, cac
loai hat
Globulin |dd muéi lodng Hau hét cac loai thyc vat

Prolamin |Ruou etylic 70% | Hat hoa thao

Glutelin | Kiém, acid loang |Hat lGa mi

Histon | Acid loing Nhan té bao

Protamin | Nhiéu dung mdi | Nhan té bao

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 88

Protein phirc tap

(Phan logi dia vao phdn phi protein)

Nhém protein Phén phi protein
Nucleoprotein Acid nucleic
Glucoprotein Gluxit
Licoprotein Lipit
Cromoprotein Chit mau
Photphoprotein H,PO,
Metaloprotein Kim loai
Ths.Pham Hong Hidu H6a Sinh TP — Bai 3: Protein 89

3.4. Cac qua trinh bién déi protein trong gia
cdng, ché bien thwc pham va rng dung
» Kha nang tao gel cla protein
» Kha nang tao b6t nhéo
» Kha nang tao mang
» Kha nang nhii héa
» Kha nang tao bot
> Kha nang cb dinh mui

ThS.Pham Héng Hiéu Hoéa Sinh TP — Bai 3: Protein 90
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Kha nang tao gel cua protein

»>Dinh nghia cua s tao gel:

Protein bj bién tinh — céu trdc bac cao bi
pha hay —_mach peptit bi gidn ra — cac
nhém bén &n phia trong xudt hién — céac
mach polipeptit tiép xuc va lién két lai —
mang lwéi khéng gian 3 chiéu vo dinh hinh,
ran, chira day pha phan tan (H,0)

P, 1a protein tw nhién ban dau, P, Ia protein bj bién tinh.

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 91

Kha nang tao gel cua protein

> Céc lién két tao nén céu tric gel:

I:ién két hydrophop (ky nudc hay wa béo),
on dinh — khai gel cirng

Lién két H gira nhom peptit, OH, COOH
— lién ket yéu, linh dong — gel c6 do déo
nhat dinh, dé bi dut khi gia nhiét, tai lap
khi dé ngudi

Lién két tinh dién

Lién két disulfua — gel rat chéc va bén

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 92

Kha nang tao gel cua protein

> Diéu kién tao gel:
— Nhiét dg: gia nhiét — lam lanh
—> tao nhiéu lién két hydro — gel bén
— Acid héa/kiém héa nhe: pH — pl
— Thém chét déng tao gel: polysacarit — gel
c6 do clrng va do dan hoi cao hon

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 93

Kha nang tao bét nhao

Cac protein (gliadin va glutenin)
cua gluten bét mi cé kha nang tao
hinh — “b6t nh&o” (paste) co tinh
cb két, déo va gilr khi — céu truc
x6p cho banh mi khi nwéng

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 94

Kha nang tao mang

Protein nhw gelfatin c6 thé tao mang
nho cac lién két hydro nén cd tinh
thuan nghich:

—t> 30°C: tan chay

— Pé nguoi: tai lap

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 95

Kha nang nhii héa

» Nhi twong:

— Nhii twong = hé phan tan cla hai chat
Idng khéng trén 1&n nhau (pha phan
tan + phalién tuc)

— Nhii twong 1& hé khéng bén nhiét
dong — hop giot

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 96
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Kha nang nhii héa

> Cdc phwong phdp lam bén hé nhi

twong:

— Cho céc chét,dién ly vb6 co — céac giot
tich dién va day nhau

— Thém chét hoat dong bé mat — giam
strc cang bé mat gitra hai pha

— Thém chét cao phan t& hoa tan dwoc
trong pha lién tuc nhw polysacarit,
protein hap thu vao bé matlién pha

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 97

Kha nang nhii héa

> Tac dung Iam bén hé nhii twong cua
protein:

— protein hap thu vao bé mat lién pha — Td6
day, d6 nhét, d6 dan hoi, d6 clrng — ngan
hop giot

— Ngoai ra, sy ion héa cac nhém bén cua
protein — luc day tinh dién l1am cho nhi
twong ben.

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 98

Kha nang tao bot

> Bot thwc phdm = hé phan tan (bdéng
bot/chét 16ng hay chét ban rén), vi du kem
wop lanh, bot bia, banh mi...

> Dé& bot bén: mang méng bao quanh béng
bot phai dan hdi va khéng thdm khi — khi
protein dwoc hap thu vao bé mat lién pha
thi sé tao ra dwoc mét mang nhw thé

> Céac chét tao bot thuwc phdm thuong la
protein (I6ng tréng trirng, mau, protein cla
dau twong...)

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 99

Kha nang c6 dinh mui
> Protein hap phu chét co mui qua twong tac Van
der Waals, lién két dong hoa tri, lién két tinh
dién:

— Céc hop chét bay hoi ¢é cuc nhw regu dinh
vao protein bang lién két hydro

— Céc hop chét bay hoi co M thap c6 dinh vao
cac goc acid amin khéng cyc qua twong tac
ky nwéc (va béo)

— M6t sb c6 lién két ddng hoa tri> khong thuan
nghich (aldehit hay xeton vao nhom NH,/
protein, chat bay hoi c6 nhém NH, vao nhém
COOH/protein)

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 100

3.5. C4c hién doi cua protein trong
QTSX va bao quan thwc pham

> Bién dbi do nhiét
> Bién dbi do enzyme

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 101

Bién déi do nhiét

> Gia nhiét vira phai (chan) — protein bién tinh
— vO hoat dcf)c,tc“), chat kim hdm, enzyme
khéng mong mudn

» Gia nhiét kiéu thanh tring (> 110 — 115°C) —
mo6t phan Cys, Cysn bi pha hiy — H,S,
dimetylsunfua, acid xisteic... -mui dac treng

> Gia nhiét khan, t >200°C — Trp bj vong hoa
— a, B, y cacbolin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 102
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Bien doi do nhiét
> Gia nhiét TP giau protein c6 pH trung tinh
hay kiém & t° cao (>200°C)
— Thay phéan Ik peptit, raxemic — 150% gt
dinh dwdong (dphan D kho tiéu hda)
— Ph& hdy aa: Arg — ornitin, ure, sitrulin,
NHj3; Cys — dehydroalanin
— Tao cau ndi déng hoa tri gitva cac chudi
polypeptit
> X0 ly nhiét thit/ca & t° >t° thanh tring — cau
ddng héa tri kidu izopeptit gitta Lys va
Glu/Asp

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 103

Bién déi do enzyme

» Phan (rng khtr amin

» Phan (rng khtr cacboxyl

» Phan (rng khtr amin khtr cacboxyl

» Phan (rng tao mercaptan

» Phan (rng tao scatol, indol, crezol, phenol

» Phan (rng tao di-trimetylamin tlr cac lipoprotein
» Phan (rng tao phosphin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 104

Phan rng khtr amin

R-CH—COOH +H,0 _ R-CH-COOH +NH,
\ \
NH, OH
Enzim cua
R—-CH-COOH +H, ———-—~—°_R-CH,—-COOH + NH
‘ 2 VSV hiéu khi 2 s
NH,
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 105

Phan trng khir cacboxyl

R—fH—COOH —— R-CH,—NH, +CO,
NH,
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 106

Phan trng khir amin khtr cacboxyl
1)R-CH-COOH+% 0, = R-CO -COOH + NH;

NH,

Decacboxylaza
R - CO - COOH

R-CH=0+CO,

2)R-CH-COOH+H,0— R-CH-COOH + NH,4
H, H
R-CH-COOH —— R-CH,-0OH +CO,
OH
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 107

Phan rng tao mercaptan

CH, - SH CH, - SH
\ \
CH-NH,+2H  — CH, + CO, + NH,
COOH
ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 108
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Phan rng tao scatol, indol,
crezol, phenol

» Tao scatol, indol:

triptophan + H,0O — acid indoloxypsopinic + NH;
a.indoloxypsopinic +O, — a. indolaxetic +H,0 + CO,
acid indolaxetic — scatol + CO,

scatol + 3/2 O, — indol + H,0 + CO,

» Tao crezol, phenol:

Phenylalanin — crezol — phenol

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 109

Phan rng tao di-trimetylamin
tw cac lipoprotein

Phan lipit sau khi tach tw

lipoprotein sé& bj chuyén héa thanh
cac di-trimetylamin

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein

Phan trng tao phosphin

» Xay ra v&i phosphoprotein va nucleprotein
co6 chra H;PO,:
H;PO, —» PH; + 20,
»Phosphin (PH;) la khi khéng mau, mui
thoi, rat déc

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein 111

ThS.Pham Héng Hiéu Héa Sinh TP — Bai 3: Protein
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