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CHUONG TRINH MON HOC

Teén mon hoc: Sinh hoa hoc dong vat
M3 sb mon hoc: MH-08

Thoi gian mon hoc: 60 gio (Ly thuyét: 28 gi0 ; Thyc hanh, thi nghiém, thdo luan,
bai tap: 32 gio )

I. Vi tri, tinh chit ctia mon hoc
- Vi tri cia mon hoc: Pay 1a mon hoc duoc giang day sau mon Giai phau — sinh ly
vat nudi va trude cac mon hoc co s khac
- Tinh chit ciia mon hoc: 1a mén hoc co so trong chuong trinh dao tao nghé tha v,
gitip sinh vién nhan biét dugc su bién doi cac chat trong co thé vat nudi, phan biét
dugc cac chat 1y héa cua mot ) hop chét hitu co trong co thé vat nuoi.
I1. Muc tiéu ciia mon hgc
- Nhén biét dugc ciu tao cac hop chét hitu co chinh tao nén co thé sinh vat; vai tro

va qua trinh van dong, bién do6i ctia cac hop chat nay trong co thé vat nuoi

- Phan biét duogc tinh chit 1y hoa ctia mot s6 hop chat hitu co quan trong trong co

thé sinh vat, trong thtic an, trong thudc ding

- Chinh x4c, ti mi khi so sanh c4u tao va chirc ning ctia cac hop chét hitu co quan
trong trong co thé vat nudi truong hop khoé manh va khi bj bénh 1y.
III. N§i dung mon hoc
1. Noi dung tong quét va phan phdi thoi gian:

Thoi gian
Thuc
] hanh/thue Kiém
STT Tén chwong/muc Tﬁ{lg Ly ' tap/thi tra
s0O | thuyet | nghiém/bai
tap/thao
luan/
Chu’(_)’ng I. Protein va trao doi 14 06 07 01
protein
1. bai cuong 01
| 2. Acid amin 01 01
3. Phan loai Protein 01 02
4. Sy ti€u hoa protein 01 02
S. Su’ chuyén hoda protein va acid 02 02
amin
. Chuong II. Enzyme 07 03 04
1. Pai cuong 0,5




2. Cau tric enzym 01 02
3. Piéu kién hoat dong cua enzym 01
4. Danh phép va phan loai enzym 0,5 02
Chu’fyng III. Glucid va trao doi 10 06 02 02
glucid
1. Pai cuong 01
2. Monosaccarid 01
3. Oligosacccarid 0,5
" 4. Polisaccarid 01
5. Tiéu hoa va hap thu glucid 01 01
6. Chuyén hoa glucid & mé bao 01 01
7. R6i loan chuyén ho4 glucid 0,5
C_Jh_uong IV. Lipid va trao doi 14 06 06 02
lipid
W, 1. Pai cuong 01
2. Thanh phan cau tao cta lipid 02
3. Qué trinh tiéu hod lipid 01 03
4. Su chuyén hoa m& 02 03
Moi llen ’quan gifta cac qua trinh 07 03 04
chuyén hoa
1. M91 lién quan trao doi glucid- 01 01
protein
vV 2 M01 lién quan trao doi glucid- 01 01
lipid
3. M_01 lién quan trao doi lipid- 05 01
protein
4, _Trao dO-I sdn pham trung gian 05 01
acid pyruvic
Hormone 08 04 03 01
1. Pai cuong 01
VI 12 Co ché tac dong cua hormon 1,5
3. EJTng ,dung hormon trong chan 15 03
nudi tha y
Cong 60 28 26 06




Chuong 1: PROTEIN VA TRAO POI PROTEIN

Muc tiéu:

- Nhén biét duoc ciu tao, vai tro va qua trinh chuyén hoa protein, acid amin
trong co thé dong vat

- Mo ta duoc ciu tao hoa hoc, tinh chit acid amin

- Phan loai duogc acid amin va protein

- Ti mi, chinh x4c khi thuc hanh phan loai.

1.1.Dai cwong

1.1.1. Dinh nghia protein

1.1.1.1. Tén goi

Protein theo t1eng Hy Lap "Protos" - ¢6 nghia la dau tién, quan trong nhat, diéu
do cho ching ta thay dugc vai trd quan trong bac nhat cta protein ddi véi cudce
song.

1.1.1.2. Dinh nghia protein

Nguoi ta thudng dinh nghia protein theo hai quan diém:

* Theo quan diém hod hoc

Cac nha hod hoc cin ctr vao thanh phan va cdu tao hod hoc cia protein dé dinh
nghia. Ho cho rang protein 1a nhém chét hitu co 16n véi hai dic diém dang cha y
la:

Phan tr c6 chtra Nito (azét)
Trong lugng phan tur rat cao.

C6 thé noi rang: Protein 14 chat tring phan cao phén tir cia cac acid amin.

* Theo quan diém sinh vat hoc

Cac nha sinh vat hoc lai dwa Vao gia tri dinh dudng va tam quan trong cua
protein d6i véi sy song dé dinh nghia. Theo quan dlem sinh vat hoc thi protein la
chat mang si song Diéu nay dugc dng-ghen phat trién rat ranh mach trong tac
pham nodi tleng "Chéng Day rinh va "Phép bién ching tu nhién". an ghen viét:

.. Su séng 13 phuong thirc ton tai cua cac the protein, ban cht ctia nd bao ham
trong hién tuong luén ludn tu tai tao nhitng cau trac hoa hoc cla nhirng thé 4 ay .
ong viét tiép: "Bat clr noi ndo ¢ hién tugng song chiing ta déu thay né di lién vai
thé protein va bat ctr noi ndo c6 protein khong & qua trinh tan ra, chung ta bat budc
phai gip hién tuong séng", "Ngay nhimng sinh vat ha dang nhat ma ching ta biét,
ban than cling da 1a mot hat protein".

Noi dung dinh nghia vé su séng cua an ghen:

Su song 13 phuong thirc ton tai clia protein. Protein & day 1a mot co thé hoan
chinh ¢6 to chire, chir khong phai 1a mot loai protein ri€ng biét nao do.

Thé protein & day chira dung ca 16p nucleoprotein.

No6i dung chinh cta su van dong séng 1a su trao doi chat, su tu thay cli ddi méi
cac nguyén td hod hoc ma hién tuong nay khong thé cé trong mot chét vo sinh.
Bén biéu hién cu thé cua su séng la:

- C6 kha nang van dong va dap nhan kich thich bén ngoai

- C6 kha ning sinh trudng, phét trién va sinh san

- C6 kha nang di truyén va bién di

- C6 kha nang trao ddi vat chat véi moi trudng bén ngoai



Trong tit ca 4 biéu hién trén thi biéu hién thir tu ctia sy sdng 13 quan trong nhat.
Boi vi ¢6 trao doi vat chat thi co thé méi co kha ning van dong va dap tmg duoc
cac kich thich, méi c¢6 kha ning sinh trudng, phat trién, sinh san va méi c6 kha
nang di truyén, bién di dugc

1.1.2. Vai tro cua protein

protein gil vai tro rit quan trong trong tat ca cac qua trinh sinh hoc. ¥ nghia
dang ké nhat cua chiing dugc thé hién qua cac vai tro chi yéu sau day:

Vai tro tao hinh

Ngoai cic protein lam nhiém vu ciu trac nhu vé vitus, mang té bao, ta con gip
nhimg protein thuong c6 dang soi nhu: fibroin cta to tim, nhén; collagen, elastin
ctia md lién két, mo xuong... Cac chét nay cod tac dung tao hinh dam bao do bén va
tinh mém déo cua cac mo lién két.

Vai tro xdc tac

Hau hét cac phan ng sinh hoa hoc xdy ra trong co thé déu do cac protein dic
biét dong vai trd xuc tac. Nhitng protein nay duoc goi 1a enzym. Mic dau gan day
nguoi ta da phat hién dugc mot loai ARN c6 kha ning xtic tic qua trinh chuyén
hoa tién ARN thong tin (pro-m ARN) thanh ARN thong tin im ARN), nghia 1a
enzym khong nhat thiét phai 14 protein. Tuy nhién, hau hét cic phan tng xay ra
trong co thé séng déu dugce xuc tac bai cac enzym co ban chat protein. Vi vay,
nguoi ta thuong dinh nghia enzym 1a nhiing protein c6 kha nang xuc tac dac biét
cho céc phan trng sinh hoa hoc.

Vai tro bdo vé

Protein c6 churc nang chéng lai bénh tat bao vé co thé. Do 1a cac protein tham
gia vao hé théng mién dich. Pic biét nhiéu loai protein thuc hién cac chirc nang
riéng biét tao nén hi¢u qua mién dich dic hiéu va khong ddc hi¢u. Cac protein
mién dich dugc nhic dén nhiéu nhit 1a cic khang thé, b thé va cac cytokine.
Ngoai ra, mot s protein con tham gia vao qua trinh dong mau dé chéng mat mau
cho co thé. Mot s6 loai c6 thé san xuat ra nhiing doc té ¢ ban chét protein nhu
enzym noc ran, lectin... c6 kha nang ti€u di¢t ke thu dé bao vé co thé.

Vai tro vin chuyén

Trong co thé dong vat co nhimg protein .1am nhiém vu van chuyén nhu
hemoglobin, mioglobin, hemocyanin van chuyén O,, CO, va H" di khap cac md
bao, cac co quan trong co thé. Ngoai ra, con c6 nhiéu protein khac nhu lipoprotein
van chuyén lipid, seruloplasmin van chuyen dong (Cu) trong mau. Mot trong
nhiing protein 1am nhiém vu van chuyén dugc nhic dén nhiéu nhat d6 la
hemoglobin.

Vai tro vin dong

Nhiéu protein lam nhi¢m vu van dong co rat nhu miosin va actin cta sgi co,
chuyén dich vi tri ciia nhiém sic thé trong qua trinh phan bao...

Vai tro dw trir va dinh duong

Cac protein lam nhiém vu du trit nhu casein cua sita, ovalbumin cua trung,
feritin cua lach (du trir sat). . . Cac protein du trit nay chinh la ngudn cung cap dinh
dudng quan trong cho cac t6 chirc mo, phoi phat trién.

Vai tro dén truyén tin hiéu than kinh



Nhiéu loai protein tham gia vao qua trinh dan truyén tin hiéu than linh dbi véi
céc kich thich dic hiéu séc t6 thi gidc rodopsin ¢ vOng mac mét.

Vai tro diéu hoa

Nhiéu protein c6 kha ning diéu hoa qua trinh trao d6i chit théng qua viéc tac
dong 1én bo may thong tin di truyén nhu cac hormon, cac protein trc ché dic hiéu
enzym... Vi du dién hinh 13 cac protein repressor & vi khuén c6 thé lam ngimg qué
trinh sinh téng hop enzym tir cac dén tuong tmg.

Vai tro cung cdp nang lugng

Protein 1a ngudn cung cap nang luz(mg cho co thé séng. Khi thay phan protein,
san pham tao thanh 1a cac acid amin, tir d6 tiép tuc tao thanh hang loat cic san
pham khac trong d6 co céc cetoacid, aldchyd va acid carboxylic. Cac chat nay déu
bi oxy hoa dan tao thanh CON va H2o, dong thoi giai phong ra nang luong.

1.2. Acid amin — don vi c¢& ban cau tao nén Protein

1.2.1. Ciu tao hod hoc

Acid quin 1a mot acid hiru co, ma trong d6 mot nguyén tir hydro cua gbc
carbon alfa (Ca) dugc thay thé boi nhom quan (NH2)

R - CH - COOH R-CH-COOH
| I
H NH2

(acid hiru co) (acid amin)

Néu trong mot acid amin c6 hai nhém quan thi nhém quan thtr 2 nam & vi tri
carbon cudi cung ké tir nhom carboxyl (COOH).
Vi du:

(Acid amin diamin- Lysin)

1.2.2. Phan loai acid amin
C6 nhiéu cach dé phan loai acid amin. Céc acid amin c6 thé phan loai theo hai
quan diém: Quan diém hoa hoc va quan diém sinh vat hoc
* Quan diém hod hoc (ttrc 13 xét vé mit cAu tao phan tir va cac hod tinh), ngudi
ta thuong chia acid amin ra:
-Acid amin mach th'fmg: Trong acid amin mach théng phu thudc vao sb luong
nhom quan (NH2) va nhom carboxyl (COOH) ma lai chia ra:
Acid monoamin- monocarboxylic (chira 1 nhém NH; va 1 nhém COOH)
Acid monoamin- dicarboxylic (chira 1 nhdm NH; va 2 nhom COOH)
Acid diamin- monocarboxylic (chtta 2 nhom NH, va 1 nhdm COOH)
- Acid amin mach vong: gém loai vong dong nhat va loai di vong.



* Quan diém sinh vdt hoc (tic 1a xét tim quan trong ddi véi su dinh dudng cua
dong vat). Theo quan diém nay, acid amin goém hai loai:

- Loqi khong thay thé dwoc (indispensable amino acid) hay con goi 1a acid amin
thiét yéu (essential amino acid - EAA): Day la loai acid amin rat can thiét cho co
thé dong vat dé cho qud trinh sinh trudng va phat trién. Co thé dong vat khong thé
tur tong hop dugc dé thoa min nhu cau ciia ban thin ma phai thudng xuyén dua tir
bén ngoai vao voi thue an

Dbi véi dong vat noi chung co 9 acid amin khong thay thé dugc: Vang, leucin,
isoleucin, treonin, methionin, phenylalanin, tryptophan, ly sin, histidin.

- Logi thay thé duwoc (dispensable amino acid) hay con goi 1a acid amin khong
thiét yéu (nonessential amino acid - NEAA): tirc 1a loai acid amin ma co thé dong
vat co thé tu téng hop dugc tir cac nguyén lidu san co (cac acid béo, amiac,
amid...). Nhom nay goém cac acid amin con lai.

Can phai cha y thém rang khong phai moi acid amin déu c6 tac dung vi anh
huéng nhu nhau d6i véi cac loai dong vat ma mdi gia suc, gia cdm c6 nhiing nhu
cau dic trung ciia minh doi véi timg loai acid amin. C6 loai dong vat can téi 10
acid amin khong thay thé (vi du nhu ddi véi ga con thi arginin 13 acid tin khong
thay thé), nhung c6 loai dong vat lai chi can 8 acid amin khong thay thé (vi du nhu
nguoi thi histidin dugc xép vao nhom acid amin thay thé).

Mot s acid amin khong dugc xép vao nhom khong thé thay thé hay nhom thay
thé ma chung dugc xép vao nhom ban thay thé (sam- dispensable) hay con goi 1a
ban thiét yéu (semi-essential). Thudc nhém ndy co arginin, cystein, tyrosin.
Arginin duoc coi 1 ban thay thé d6i v6i lon vi arginin ¢6 thé dugc tong hop tir
glutamin. Tuy vay, sy tong hop nay khong du dap tmg nhu cau dinh dudng trong
giai doan dau cua qua trinh phat trién co thé. Do d6 khau phan cho lon sinh truéng
phai chira mot luong arginin nhat dinh. Nhiéu nghién ctru cho thay & giai doan sau
khi thanh thuc v€ tinh va giai doan mang thai lon c6 thé tmg hop arginin voi sO
lugng du dap tmg nhu cau cia chung, nhung khéng du dé dap tmg nhu ciu tiét sita
ctia lon nai. Cystein c6 thé dugc tong hop tir methionin. Tuy vay, cystein va dang
oxy hoa ctia no 1a cystin co6 thé dap tmg khoang 50% nhu cau cua tong luong acid
amin chtra luu huynh (methionin, cystein). Tyrosin duoc tong hop tir phenylalanin
va co thé dap ung t6i thiéu 50% tong cau cua tyrosin va phenylalanin, nhung no6
khong thé 1a ngudn duy nhat va khong thé thay thé cho phenylalanin vi né khong
thé chuyén duoc thanh phenylalanine

* Cac loai acid amin

C6 20 loai acid amin tham gia vao c4u triic ciia mo bio can cit vao nhdm quan
va nhom carboxyl trong phan tr ma acid amin chia ra:

Céc acid amin mach thang:



* Acid monoamin- monocarboxylic:

1- Glycin (gly) ?H; - COCH
NH,
2- Alanin (ala) CH,- (IfH - COOH
NH,
3- Serin (ser) CH,OH - CH - COOH
, }QHZ
4- Cystein (cys) (sz - (|3H - COOH
SH NH,
5- Cystin CH, - CH - COCH
oy
SN,
(I}I, - CIH ~ COOH
6- Methionin (met) ?Hz -CH, - (IZ‘H - COOH
§-CH, NH,
7- Treonin (tre) CH, - CH - CH - COOH
b N,
8- Valin (val) H.C
CH - CH - COOH
H;C/ 1\|IH2
9- Leucin (leu) H,C

e’ ha,

10- Isoleucin (Ileu) H3C\
CH - CH - COOH
H,;C- H,C f\IH2
11- Norleucin CH, - CH, - CH, - CH, - CH - COOH
NE,



* Acid monoamin- dicarboxylic
12- Acid aspartic (asp) COOH - CH, - CH - COOH
N,
13- Acid glutamic (glu) COOH - CH, - CH, - CH - COOH
N,
* Acid diamin mondcarboxylic
14- Lysin (lys) CH, - CH, - CH, - CH, - CH - COOH
NE, N,

15- Arginin (arg) NH =C-NH-CH, - CH, - CH, - CH - COOH

A, N,

* Cdc acid amin mach vong

16- Phenylalanin (phe) Y N

N N e

CH, -
NH,
17- Tyrosin (tyr)
HO CH, - (|2H — COOH
18- Tryptophan (try) . Gl CH COOH
2

19- Histidin (his) CH, - CH - COOH
LT
NH
20- Prolin (pro) H,C——CH, '
HC._  _CH-COOH
NH

1.2.3. Tinh chit ciia acid amin

1.2.3.1. Hoat tinh quang hoc cua acid amin

Chi trir glycin trong phan tir cht nay khong c6 nguyén tir carbon bat ddi, con
tat ca cac acid amin con lai déu co it nhat mot nguyén tir carbon bat dbi (tirc 1a boén
hoa tri ciia n6 dugc bio hoa bdi bdn nhom nguyén tir khic nhau - ky hiéu C*), do



d6 chung déu c6 kha ning lam quay mit phing phan cuc ciia anh sang, nghia 13
chung déu 13 nhitng chét hoat quang.

Tat ca cac acid amin c6 trong thanh phan protein déu c6 cau hinh L & nguyén ttr
carbon a, cac acid amin c6 cu hinh D rat ir gip trong thién nhién.

Chit L cho ta biét ciu lluul ctia phan tir chir khong cho ta biét hudng goc quay
clia mit phang phan cyc .

Cac ddng phan hitu tuyén (lam quay mit phing phan cuc sang phai) dugc ky
hiéu bang dau (+)

Cac dong phan ta tuyén (lam quay mit phiang phan cuc sang trai) duoc ky hiéu

bang dau (-)

Nguoi ta qui ude rang ddi véi glucid, chat aldehyd D-glyceric dugce chon 1am
chétv tiéu chuan dé so sanh, con ddi véi acid amin L-serin dugc chon lam chét tiéu
chuan.

COOH COOH
HQN-(II]-H H-IC—NHZ
CH,OH chZOH
L - Serin D- Serin

Pa s6 cac acid amin day D déu co vi ngot, con cac acid quan thién nhién thudc
day L - thi déu c6 vi dang hodc khong vi.

Céc acid amin tong hop déu 1a nhitng RAXEMAT khong c6 tinh hoat quang,
nghia 1a mot hon hop cung phan tir cia dang D va dang L.

1.2.3.2. Cac phan ung hod hoc ddac trung cua acid amin

* Phan g véi acid va bazo tao thanh mudi

R - CH - COO R - CH - COOH
' + HCl — '
NH,' NH;* CI
(Muéi clorua)
R - CH - COOr R-FH-COONa
' + NaOH —» + H,0
NH,* ? NH, ?
(Mudi natri)

Ung dung: Do tinh chat ludng tinh nén acid quan 1a nhitng chat dém tét, 6n
dinh d¢ pa.

* Phan ung voi acid Nito (hay 1a phan #ng Van-slyke)

Trir thodn va oxyprolin (hai chét nay 13 iminoacid) cac acid amin déu phan ung
v6i lem nao dé giai phong khi Nito:

R - CH - COOH R - CH - COOH
— I
(Oxyacid)



Ung dung: Can ctr vao lugng nho thoat ra ngudi ta ¢ thé tinh duge ham luong
cua icid quan trong dung dich.

* Phan ung Sorensen (phan wng voi Aldehydformtc -formalin)

H H Iil

B-£ 600" + E _— R—(IZ—COOH + H,0
|
NH,* o) N =CH,

(Acid amin) (Formalin) (Hop chét Vinyl ciia acid amin)
Ung dung: Bang cach chuan d6 véi dung dich kiém tiéu chuan ngudi ta c6 thé
xac dinh dugc ham lugng acid amin c6 trong dung dich.

* Phan ung voi kim loai nang

Acid amin tao thanh cac mudi phtrc ndi phan tir véi cac chudn cia kim loai
nang, dac biét 1a vdi con Cu2+.
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CO0 , NH,
(I'JOOH I \ A 2

R-CH +Cu* — R-CH Cu CH -R
| | ’," \l
NH2 HzN - OOC
*Phan tng Se..o . (Phiic chét Biuré c6 mau do tim)

Pay 1a mot phuong phap pho bién nhit dung dé xac dinh acid amin trong mach
polvpen~id tir dau N.

Khi nghién ctru tinh chat hoa hoc cua acid quan ta d thay rd nhém a-amin c6
thé tring hop véi diritronuobenzen. Trong mach polypeptid chi c6 mdt nhom a-
amin ty do. & dau N, khi tring hop sé tao thanh dinitrophenyl-polypeptid. Mdi lién
hé nay rat bén vimg, do d6 khi dung HC1 dé thuy phan protein s& giai phong ra tat
c4 cac acid nhun ty do cung véi acid amin. nam & dau N dudi dang dinitrophenyl-
aminoacid (DNP-aminoacid). Sau d6 bang phuong phap sic ky c6 thé dé dang
nhan biét tén cua acid amin do.

* Phan wng mau voi ninhydrin (trixetohydrinden)

Khi dun néng céc acid D- quan v&i ninhydrin, néu méi truong pH < 5 thi chung
s€ bi oxy hoa va phan giai thanh aldchyd tuong ung, CO2 va NH3

0

“oH +sHO P

¢ +R-CH-COOH —» R-C, +NH,+C0,+ O
C

\
¢ “on kg, H “H
0] I
(6]
(Dicetooxyhydrinden)

Néu pH > 5 thi s& sinh hop chat mau lyc.

Ngudi ta ¢ thé tinh dugc ham lwong acid amin tham gia trong phan mg bang
cach dinh lugng khi CO,, NH3 hodc aldehyd vira tao thanh trong phan tng.

Phéan tng ctia acid amin voi ninhydrin dugc sitr dung nhiéu dé dinh tinh va dinh
luong acid amin, ddc biét 1a phuong phép sic ky trén gidy va sac ky trén cot nhua
trao d6i 16n nhd may phan tich acid amin ty dong do Spackman, Stein va Moose
dé xudng. Phan tmg nay rat nhay, c6 thé cho phép ta xac dinh dugc cac acid amin
c6 nong do rat nho (vai microgam).

1.3. Phan loai Protein

Theo quan diém ctua Hbp-pe-zai-lo (Hoppe - Seyler) va Drecxen dé ra giita thé
ky XIX protein chia lam 2 16p 16n:

L&p protein don gian hay dong nhat
L6p protein phtrc tap hay con goi 1a proteid

1.3.1. Lop protem don gian

Pay 1a nhing protein khi bi thuy phan hoan toan sé& cho ta cac acid amin.

Céc dai dién chinh cua 16p nay la:

* Albumin va globulin

La hai loai protein dang cau rat phd bién trong cdu tao ctia mo bao dong vat va
thuc vat Thanh phan gdm hoan toan cac acid amin trong d6 ty 1é acid amin c6 tinh
acid kha cao.

Albumin: 1a protein don gian phd bién nhat. N6 tim thay & trong mau, dich té
bao, dich tuy séng. Albumin hoa tan trong nudc va cac dung dich mudi. Albumin
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dong khi dun nhung & cac nhiét do khac nhau: albumin trimg dong & nhiét do
560C, albumin huyét thanh & 670C, albumin sita & 72°C.

Albumin cua dong vt (nhu albumin huyét thanh ctia mau) khi thuy phan cho
19 acid amin va thanh phan cac acid amin it khac nhau ¢ cac dong vat (trir vit).
Albumin thudng chira sb luong 16n cac acid amin sau: leucin, acid glutamic, acid
aspartic, ly sin, con cac acid amin nhu methionin, tryptophan, glycocol... sd luong
it hon.

Trong luong phan tir ctia albumin khoang 35.000 - 70.000, diém ding dién nam
trong khoang pH 4,6-4,7.

Albumin thudng tao thanh cac phtrc chat véi lipid, acid béo, Acid amin, khang
thé...nén c6 quan diém cho rang no giit vai trd tich cuc trong trao doi vat chat.

Globulin: hau nhu nim cung v6i albumin va rat phd bién trong tu nhién. N6 c6
nhjéu trong mau dong vat, trong cac co quan, t& bao, trong cac dich 1ong cia co
thé.

Globulin khé tan hoac hoan toan khong tan trong nudc, nhung tan trong céac
dung dich ctia mudi trung tinh, kiém, acid.

Globulin chira khoang 14-19 acid amin quan trong nhu: leucin, vang, ly sin,
acid glutamic, sam, treo nin.

Trong lugng phan tir cua globulin khoang 90.000 - 1.500.000 hodc 16n hon,
diém dang dién nam trong khoang pH 5,0-7,5.

Globulin gdm o, B, y. Chinh y - globulin 14 ngudn gbc khang thé trong co thé.

Ty 1€ AIG trong huyet thanh dong vat thuong 6 murc kha 6n dinh va thay d6i 15
khi co thé méc bénh. Diéu d6 c6 y nghia rat 16n trong chan doan vé tinh trang sirc
khoé ctia dong vat Pong thoi ham luong globulin huyét thanh con phan anh tinh dé
khang cta co thé.

* Hisum va protamin

Histon va protamin 1a hai loai protein c6 tinh kiém rd rét vi trong thanh phan
ctia chung tir 30 - 80% acid amin kiém tinh nhu ly sin va arginin.

Histon 1a protein c6 cau tao don gian. N6 chtra s6 lugng acid quan it hon so véi
albumin va globulin. Trong histon khong c6 cystein, cystin, tryptophan, ma chu
yéu 1a arginin va ly sin (20-30%). Histon dugc Koccel tim thay trong nhan té bao,
trong thanh phan cta nucleoprotein va cac protein phirc tap khac. Piém dang dién
ctia histon nam trong khoang pH 9,0-11,0.

Protamin duoc Miser va Koccel tim thdy trong thanh phan cua nucleoprotein
cta té bao sinh duc ca. Sau d6 con phat hién ¢ lach, tuyén diéu va cac co quan
khac. Protamin c6 trong lwong phén tir thip (2.000-8.000), thanh phan chira it acid
amin (6-8), trong d6 chu yéu la acid amin diamin (t6i 80% arginin). Pai dién
protamin dugc nghién ctru nhiéu 1 xan min- d6 1a mot chudi polypeptid két thic
boi nhom quan cua thoan. Khi dun protamin khong dong va khong sa lang, n6 chi
sa lang boi mudi kim loai nang. Piém dang dién cua protamin nam trong khoang
pH tir 10,5 dén 12.,0.

* Glutelin va prolamin

D6 1a nhitng protein thyc vat ¢ trong chat déo cua lta, gao, ngo.

Prolamin cé nhiéu & cac hat hoa thao. Dic diém cua prolamin 1 tinh hoa tan
trong con 70% va khong tan trong nudc. Khi thuy phan prolamin thudng cho nhiéu
thodn va acid glutamic (43%).
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M4y dai dién cta prolamin dugc nghién ctru ky nhét 1a gliadin cua laa mi,
gordein cua dai mach, zein ciia ngd, avenin cua yén mach, on~enin clia gao...
Trong thanh phan may protein nay ty 1¢ lysin rat thip (¢ zein hau nhu khéng co).

Glutelin ¢6 ¢ cac loai hat khac nhau, ham lugng dat tr 1 - 3%, dac tinh cua
glutelin 14 chi hoa tan trong kiém lodng 0,2 - 2,0%.

* C4&c proteinoit

Dady 1a nhom protein cia mod chong dd ¢ co thé dong vat nhu xuong, gn, da,
sung, long, mong... Chung duge goi 1a " gidng protein" vi tuy duoc cau tao tir cac
acid amin, nhung chiung mét tinh keo quan trong la tinh hoa tan. Pay la nhiing
giot'.in bién tinh, c6 dang soi gap nam song song thanh bo.

Chtic ning: bao vé co gidi dbi voi mo bao.

Cdc dai dién cua nhom nay la:

Colagen (va procolagen) la protein cua sgi mo lién két & gan, 6 da, & dudi
da...

N6 khong hoa tan trong nudc, nhung khi tac dong lau cua nhiét sé tré thanh
dang hoa tan 1a gelatin. Keo dan ché & da trau chinh Ia colagen.

Ham lugng glycin cua colagen khé cao (25%), nhung vé nhiéu acid amin khong
thay thé duoc thi lai thiéu.

Colagen tang ty 1& véi tudi tac.

Elastin: phan bb ¢ cac mo co gidn va chiu lyc nhu gan, day chang cac khop
Xuong.

P06 bén chéc cua elastin cao hon colagen va hoan toan khong thé truong nhur
colagen.

- Keratin (tleng Hy Lap keras - sirng)

La chat chu yéu cua toc, 16ng, stmg, mong, 16p thugng bi... hoan toan khong
tan, ké ca trong dung dich acid, kiém. Khi thuy phan cho nhiéu cystin (7 - 12%) va
acid glutamic (4 - 17%).

Trong luong phan tir khoang 2 triéu.

Fibroin: protein cta to lya do tim nha ra.

Soi to do nhiéu soi fibroin lién két thanh bo, gén bai hd sericin cua tam hodc
nhén nha ra (wom to véi nude néng nham tay hd nay).

1.3.2. Lop protein phirc tap

Lép protein phirc tap, hodc protein khong dong nhat, 1 nhitng chat bao gdm 2
thanh phan:

Phan protein don gian

Phan phy hay con goi la nhom ghep.

Nhom ghép c6 ngudn gbe khac nhau. Sy lién két giita ching voi phan protein
don gian c6 do bén vimng khong déu, c6 chat lién két chit ché, co chét lién két hoi
hot, dé tach trong qua trinh. phan tich nghién ciru.

Duya vao ban chat ciia nhom ghép, ngay nay ngudi ta chia protein phirc tap
thanh loai chinh.

Glucoprotein
Phosphoprotein
Chromoprotein
Lipoprotein
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Nucleoprotein

1.3.2.1. Glucoprotein

Nhém ghép cua loai nay 1a nhitng dan xuit cua glucid, c¢6 thé & dudi dang quan
hoa nhu glucosamin, galactosamin, manosamin chung lién két voi phan protein
bang nhitng lién két ddng hod tri.

Glucoprotein c6 vai tro quan trong trong ciu tao cua nhiéu loai mo chong do va
bao vé vi du trong sun xuong, trong ciu tao ciia khang nguyén va khang thé.

Glucoprotein hay gip trong co thé dong vat thuong chia lam hai loai:

Mucin: la nhitng chat thuong co nhiéu trong nudc bot, nudc mét, dich nhon
bao khdp, dich mé lién két, dich nang bao, niém dich. Mucin ¢ niém mac da day,
rudt, ni€u quan c6 tac dung bao v¢ co gidgi va hoa hoc. Nhom ghép cua mucin la
hop chat acid

Mucin
Acid mucoitin sulfuric Protein
Mucoitin H,SO,
CH3COOH/ : Mucoid
D. Glucosamin Acid D.glucoronic

Tac dung ctia mucin 1a dé 1am giam cac ma sat co hoc nham béo vé cic co quan
(nhu niém mac miéng, thuc quan, da day...).

Mucoid: c6 nhiéu & mo bao nhu:

O sun ¢6 chondromucoid
O xuong c6 osteomucoid
O long trang trimg c6 ovomucoid

Va nhiéu chat nita ¢ gan, gidc mac mat, thuy tinh thé...

Ngoai ra mdt s6 glucoprotein ¢6 chtic ning sinh hoc quan trong nhu hon non
kich thich tuyén sinh duc: FSH, prolanA chira 20% glucid, LH chira hon 20%
glucid.

Trén mang té bao c6 nhimg cau tric mién dich dic thu cia mdi co thé sinh vat
c6 ban chat 1a glucoproteid. 1

1.3.2.2. Phosphoprotein

La protein phuc tap khi thuy phan cho cac acid amin va acid phosphoric
(HsPO,) cac acid phosphoric ndi véi protein bang mach este qua nhéom OH cua
serin hodc treonin trong phén tu protein.

- OH CH
/ ’ /
CH,- O-P=0 CH O-P=
! \
OH OH
&OOH &OOH
Serinphosphat Treoninphosphat

14



Loai protein nay thuong c6 tinh toan va dong vai tro quan trong trong dinh
dudng cua dong vat non.

Dai dién dién hinh c6 thé ké 1a:

Casein: 13 protein chu yéu cua sira.
Ovovitelin va vinh long do tring
Ictulin trimg ca.

Thanh phan cua cac loai ndy chira ddy du 20 loai acid amin va rat can dbi nén
ty 1€ hép thu kha cao va la nhirng loai thurc an c6 gia tri dinh dudng dac biét.

1.3.2.3. Chromoprotein (chit Hy Lap: Chroma - mau sdc)

Pay 1a nhiing protein mang mau sic nhu hemoglobin trong mau c6 mau do,
clorofil trong la cady c6 mau xanh...

S¢ di c6 mau vi nhom ghep cua chromoprotein thuong 1a nhiing céu trac phurc
tap, tao nén cac mau sac khac nhau do c6 chita mot hay nhiéu nguyén tir kim loai
nhu Fe, Mg, Cu... Phan nhiéu chromoprotein tham gia vao cac qua trinh trao doi
Khi

Vi du: Hemoglobin van chuyén O, va CO, giita phoi va mé bao

Mioglobin du trit O, cho co.

Catalase phan giai H,O, thanh O, Va H,0.

Mot sb dai dién chinh ctia nhém nay la:

*Hemoglobm (con goi 1a huyét sic td, ky hiéu 1a Hb)

Hemoglobin dugc Huyn-ne-phan tim ra 1840. Do 1a loai protein co nhiéu trong
hdng cau, thanh phan cua n gdm:

Phan protein don gian 1a globin chiém 94% trong lugng Hb
Phan nhom ghép 12 nhan Hém chiém 6%

Trong luong phan tir ciia Hb gan 67.000. Chirc ning ctia Hb 13 van chuyén khi

giita phdi va mo bao
Cdu tao

Hemoglobin duoc ciu tao tir protein - globin va nhém ghép 1a hém. Cau tao cua

hém duoc Nenski va Fisher tién ra.

=CH,

Globin N o




CAu trac hem cua hemoglobin: Hem la lién két, ma phan tir cua n6 gdm nguyén
tu it 2 va 4 vong pyrol. Bdn vong pyrol do ndi v6i nhau bang day metyl (= CH’ ) -
do la cot porfin. Cét porfm gin véi 2 gbc Vinyl (- CH = CH,) 4 gbc metyl (- CH3)
va 2 gbc acid ropionic tao thanh dang protoporfural. Protoporfin lién két véi sit 2
chinh la nhan hém (hinh trén).

Ngoai hoa tri chinh ra, sit con ndi voi 2 nguyén tir Nito bang hai lién két phu
(biéu dién bang duong cham).

MJi phan tir hemoglobin c6 4 tiéu phan protein: hai tiéu phan « va 2 tiéu phan
B. Mdi tiéu phan gan véi mot hém. Nhu vay phan tir hemoglobin c6 4 hem. Cach
lién két gitta hém va globin chwa dugc xac dinh rd. Theo nhiéu tai liéu ctia nhiéu
tac gia thi lién két nay xuat hién giita sat va nho cua nhan imidazol ctia phan tir
histidin trong globin.

Tinh chdt ciia hemoglobin va cdc déan xudt ciia né

Khi tac dong véi acid hoac kiém, hém - sit hai s& thanh hém - sit ba: Fe?t —
Fe>* va c6 tén 1a hematin.

Chirc ning sinh 1y ctia hemoglobin thé hién & tinh lién két voi cac loai khi nhu
O, CO, NO... Tuy ap lyc riéng cua ching, su lién két nay thyc hién qua mach phu
cua nguyén tu sat v0i globin nén khong bén va cac khi s& dé day nhau tuy ap sut
mdi loai. C6 may lién két va dan suat ctia hemoglobin 1a:

Oxyhemoglobin Hb.O, (vdi oxy)
Carboxyhemoglobin Hb.Co (v6i oxyt carbon)
Met-hemoglobin Hb.OH (khi Hb bi oxy hoa thanh dang ferric)

N. N N N N N
\.,_'... / o i / ", /
/Fe?: ........ oY Fe?* ....CO Fe*.. OH

N "N N "N N . N

O té bao phoi: 4p suit riéng cua oxy cao nén n6 dé lién két voi hém. Pay 1a lién
két ho, nguyén tir sat 2 khong thay doi hod tri, nén khong phai 1a phan Gmg oxy -
hoa. Hb.O, tao cho méu ¢6 mau do tuoi.

Khi téi mach quan & cac mo, ap suat riéng clia oxy thap nén khi nay thoat ra va
dugc dung vao cac nhu cau sinh ho4 hoc.

O mo6 bao: CO, (khoang 20% tong s6 CO, thai ra) s& lién két voi globin qua
nhém quan cudi cing thanh carboxyhemoglobin.

Phan chu yéu (gan 80%) CO, lién két véi kiém cta huyét twong va hong cau
thanh nhiing bicarbonat nhuy NaHCOz;, KHCO; rdi méi dén phdi, chuyén sang
dang acid carbonic va thai theo hoi thé.

Khi trong khong khi c¢6 gan 1% thé tich Co thi gan 95% Hb ho4 thanh Hb.Co vi
vay viéc lay O, bi tr& ngai lam cho co thé bi ngat. Néu tang ap suat riéng ciia oxy
(cho thd oxy) thi Co bi day khoi Hb va chita duoc ngat.

Khi Hb bi tac dong boi chat oxy hoa nhu femxyanua kim (K3[Fe (CN~ oxyt
nao thi Hb — Hb.OH ¢4 sit ba.
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Hb.0, + K,Fe (CN,) + KOH — Hb.OH + K Fe (CN)e=+ O,

Néu HbOH sinh nhiéu, chirc ning ho hip ctia mau s& bi trd ngai. Dé 1au Hb.OH
bi phan ly tra Hb vé dang cil.

D6 1a co so giai doc HCN (chat nay bién Hb thanh cyanomet - hemoglobin)
bang xanh metylen (chuyén Hb.CN kho phén ly sang dang Hb.OH dé phan ly).

Tuong quan giira hemoglobin va cic din suit cia né nhu oxyhemoglobin,
carboxyhemoglobin va methemoglobin c6 thé biéu dién nhu sau:

/ o, Oxyhemoglobin

+ CO
Cacboxyhemoglobin

-CO

oxy hod A oxy hod

Hoan 0,
nguyén
Methemoglobin
*Mioglobin
Mioglobin 1a sic t6 cta co, ciing ¢6 nhom ghép 1a hém chira sit nhu
hemoglobin.

Nhom globin cia mioglobin dac trung theo loai, trong lugng phén tur trung binh
17.000.

Khac véi hemoglobin, nhom ghép ciia mioglobin chi chira mot nguyén tir sat, vi
vay ma phan tir protein ctia n6 chi c6 mot nhan hém. Tuy c6 cau tao don gian hon
hemoglobin nhung 4i luc cia né dbi véi oxy manh hon hemoglobin.

Co nhat 13 co tim, vai trd du trit oxy ctia mioglobin (dudi dang oxymioglobin)
rat quan trong: hién tuong ndy dam bao cho co hoat dong khoi bj d6i O2 trong
truong hop su nap O2 bi gian doan tam thoi (nin thd, ngup 1an...)

Vi du: 6 nguoi, co thé duy trit 2450ml O, trong d6 354ml c6 trong mioglobin.

Luong dy trit nay rat 1on & nhimg dong vat song & nudc nhu Hai Cau.

Mau do6 cua co do mioglobin tao nén.

1.3.2.4. Lipoprotein

Lipoprotein 13 lién két gdm nhiéu phirc chat ctia protein va lipid. Do bén cua
mdi lién két protein - lipid khong cb dinh.

Lipoprotein ¢6 tinh hoa tan trong nuéc, nhung khong hoa tan trong cac dung
moi hitu co (nhu de, cloroform...)

Chtrc nang sinh hoc ciia nhom nay gom nhiéu mat, nhung quan trong nhat 12
chirc ning cau tao vach té€ bao va ciu tao cac tiéu khi quan té bao nhu ty lap thé.

Ngudi ta cho rang tinh ban tham va tinh hap thu dic hiéu cta té bao 1a do 16p
vo lipoprotein quyét dinh.

Trong mau va mo bao cd may chat hpoprotein quan trong nhu:

Tromboplastin (giip cho qua trinh dong mau)

Lipoprotein huyét thanh (co phan protein 13 globin)

Rodopsin vong mac mat 13 loai lipoprotein tham gia vao hoat dong thi giac.

Noi doc t6 ctia nhiéu vi khuan ciing ¢ cau tric 1a lipoprotein. Vi du: ndi doc to
ctia vi khuan lao, brucena...

1.3.2.5. Nucleoprotein
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bay la loai hop chat hitu co c6 mot vai tro cuc ky quan trong trong sinh hoc.
Nguoi ta tim thdy chung & nhirng sinh vét don gian nhat (nhu nguyen sinh dong
vat) dén nhimg dong vat cao dang nhat (nhu loai c6 vii). Ngay cac siéu vi khuan
(vius) cling ¢d thanh phan chi yéu 1a cac nucleoprotein. Qua cac nghién ctru Ve di
truyén hoc, t6 chirc hoc, sinh hoa hoc nguoi ta co the noi chac chin rang:
Nucleoprotein c6 quan h¢ truc tiép dén cac qua trinh song chi yéu cua moi sinh
vat nhu tinh di truyen bién di, kha ning tong hop protein.

Nucleoprotein gdm 2 thanh phan chu yeu:

Protein don gian (thudng 13 protein kiém tinh nhu protamin va histon) - Nhém
ghép la acid nucleic.

Do tam quan trong cua 16p nucleoprotein dbi véi su séng nén ching ta sé
nghién ctru ty my ching & mot chuong riéng

1.4. Sy tiéu héa protein

1.4.1. Tiéu héa & dong vat da day don

Protein cua dong vat va thuc vat déu c6 tinh dic hiéu riéng cia minh. Vi vay,
mudn tiéu hoa hap thu duoc, protein phai dwa vé cac phan tir don giam khong c6
tinh dic hiéu sinh hoc nita. Chi voi nhitng thanh phan nay chiung méi duoc hap thu
qua mang rudt vio mau ma khong giy nén nhiing di tmg cho co thé.

-Miéng: khong c6 su ti€u hoa protein vi khong c6 enzym protease phan giai.

- & da day: Dich vi ¢6 2 chat can cho su tiéu hoa protein 1a enzym pepsin va
HCI.

Pepsin lic dau méi tiét ra thuong & dang tién enzym - pepsinogen. Nhung nho
¢6 HG ma no chuyén sang dang hoat dong.

Pepsinogen - Pepsin

(Tién enzym) (Hoat dong)

HG con c6 tac dung lam cho protein trwong phdng 1én gitip cho enzym dé& tac
dong.

Enzym pepsin s& cat mach peptid dugc hinh thanh gitra nhém quan cua acid
amin mach vong va nhém carboxyl cua acid amin dicarboxylic.

Vi du: Mach néi gitta phenylalanin véi acid aspartic hoic acid glutamic.

| (Izoon
N\ (liﬁz
2 CH:!
| Pepsin |
7\ /N
-0 NH i- co NH—

Du6i tac dung cua pepsin, phan tir protein bi dut thanh cac polypeptid chira
khoang 4 -5 gbc acid amin.
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Nhiing protein dugc ti€u hod 1a protein hoa tan trong nudc, con cic protein cua
md lién két thi kho tiéu hod (colagen, elastin). Long va téc thi hoan toan khong
tiéu hoa duoc.

- Rudt: Protein duoc tiéu hoa hoan toan bién thanh cac acid amin nho enzym
clia tuyén tuy va dich rudt.

Enzym cua tuyet tuy va dich rudt tiét ra gdm c6 nhiéu loai:

Trypsin: Luc dau tiét ra & dang trypsinogen. Nho enzym enterokinase & thanh
rudt ma trypsinogen bién thanh trypsin.

Trypsinogen Fsrolmiss Trypsin

Trypsin cat mach peptid thanh 1ap nén bai nhom carboxyl ciia glycin (hoic acid
diamin) va nhém quan cua acid amin nao do.

* Chimotrypsin: Cat mach peptid gan cac acid amin mach vong.

Cac polypeptid thap phén tir s& duoc thuy phan tiép tuc nho cac e~zym
peptidase nhu:

* Carboxypeptidase: Cit mach peptid gan nhom COOH tur do.

Aminopeptidase cat mach peptid gan nhom NH2 tu do.

Dipeptidase cat mach dipeptid thanh 2 acid amin.

Prolinase cat mach peptid thanh 1ap bai thodn va cac acid amin khéc.

Nuclease thuy phan acid nucleic.

Két qua cudi cung 13 protein duoc bién thanh cac acid amin.

1.4.2. PAC PIEM TRAO POI PROTEIN O LOAI NHAI LAI
Do c4u tao cta da c6 ma su trao doi protein & dong vat nhai lai (trau, bo, dé,
ctru...) c6 nhiéu dic diém khac véi cac dong vat khac. Do la:
* Loai nhai lai nho co hé vi sinh vdt ky sinh o da co ma chung co kha nang
bién Nito phi protein thanh Nito protein
Qua trinh d6 x4y ra nhu sau:
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