SINH HOA



Sinh Hod nghién clru vé cac phan &ng hda hoc trong
sinh vat song,

Thuc pham thay phan — Nang lvong

?l
An gi lam ban thdy khde nhanh
nhat ? trong cac nhom :
buong,
thit (protein va lipid),
rau (chat xo),
trai cay (vitamine, buong)
Visao ?

An gi 1am ban no lau nhat




Nhirng nam vira qua, sinh hod da cé nhirng budc tién
ddc ddo. Hién nay, trong phan I&n cac linh vuc sinh
hoc, ngudi ta c6 gang tac ddng dén cac co ché cla su
sdng @ mirc d6 phan tr.

Sinh Hod tong hop cac van dé chung cla linh vuce sinh hod
cac chuyén nganh dé cé cai nhin théng nhat vé sinh hoa
hoc, dé cd thé nghién clru chuyén sau tirng loai sinh vat, té
bao, su bién duwdng...



l. Poi twong, phwong phap
-Nghién clru co s& phan tl cla su song

Sinh hoa tinh: ciu truc, tinh chat, chirc nang
cac thanh phan cau tao chu yéu cua té bao

Vd hoc cac khai niém vé buaong, lipid, protein...

Sinh hoa ddng: nghién clru sy chuyén hda
cac chat chd yéu trong hé thong song



l. Poi twong, phwong phap

-Str dung cac phwong phap hoa hoc

Phwong phap vat ly hien dai



Lwoc s hinh thanh va phat trién

- Gan lién vai thanh twu hoa hiru co, sinh Iy hoc, Y hoc...
- C4c nghién ctu bat dau tir cudi TK 18.

- Tré thanh nganh khoa hoc doc 1ap vao cudi TK 19 dau
TK 20

NCra dau TK19, Friedrich Wohler tdng hop dwoc ure, va chinh
diéu nay d3 gidang mot don vao hoc thuyét duy tdm vé "Sinh luc”,
Thuyét nay cho rang cac chat hiru co hinh thanh trong co thé sinh vat
la do 1 luc siéu hinh chi ph6i. Thuyét nay da kim ham sy phat trién
ctia khoa hoc, né han ché kha nang sang tao clia con ng’ trong viéc
tim toi, phat minh, tdng hop ra nhirng chat hiru co mdi bang phuwong
phap hoa hoc.



Qua trinh téng hop nay da chirng t6 duoc rang mot phan td
hitu co hoan toan cd thé duoc tong hop tr nhirng chat vo co ban
dau. Phat minh nay d3 kich thich sy phat trién ctia héa hoc hitu co.

Ntra cudi TK19, cd mét sb két qua vé amino acid, saccharid,
lipid, ban chat cla Ik peptid, bat dau cé cac nc vé nucleic acid,
tim hiéu cac qua trinh chuyén hoda cac chat trong co thé song
(gt Ién men).



-18971 Eduard Buchper thanh C(“)ng trong TN Ién men v6 bao
(chuyén hoa cac chat HC khong can dén hd song cua té bao).
Phat trien chuyén nganh sinh hoa doéc lap

«N(ra dau TK20, dat dwoc nhiéu thanh twu vé sinh hoa dinh
dwdng (bénh lién quan dén dd khéng da chat, phat hién vit,
hocmon, xd ban chat hoa hoc ciia enzyme 1a protein, xd phan
trng cua qua trinh [én men va oxi hoa sinh hoc.



«Dén 1950, vé co ban da xac dinh dwoc tinh chat clia cac chat
chu yéu cau tao co thé va cac con dwdng chuyén hoa cua
chung trong co the.

Sau 1950 dén nay, dat thanh twu trong NC cau trdc phan t
protein, nucleic acid, cac chat xuc tac sinh hoc, co’ ché qua trinh
tdng hop protein, nucleic acid va co ché diéu hoa cac qua trinh
sinh tdng hop nay



*Trong 20 ném‘gén day, tbng hop dwoc mdt s6 protein co hoat
tinh sinh hoc bang pp hoa hoc, cong nghé sinh hoc

1955: xd cau tric bac 1 cua insulin

Insulin: Do tuyén tuy tiét ra v&i tac dung chinh chuyén héa
carbonhydrate. Diéu tri tiéu duwong

insulin duoc tao ra bang cach co 1ap tir tuyén tuy cda déng vat
nhu heo va bo. Tuy nhién, insulin ngwoi co 1 it khac biét trong thanh
phan acid amin so vdi insulin bo va heo. Do d6 gy ra nhirng tac dung
khéng mong mudn nhu di ang.
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1966: tdng hop insulin bang pp hoa hoc,

cac phuong phap ban téng hop insulin ngudi tir insulin heo va bo d3
duoc phat trién bang cach st dung phan &*ng chuyén peptide
(transpeptidation).

tdng hop insulin bang pp céng nghé sinh hoc

Hién nay, hau hét nhirng phwong phap san xuat insulin thwong mai
déu dua trén cac chung ndm men (Saccharomyces cerevisiae) hodc vi
khuan (E. coli) két hop vai cac ki thuat gene dé san xuat insulin ngudi
tong hop. Ngudi ta nudi cdy cac chdng nay trén quy mé 1&n, trong
nhirng bon |&n men bang thép dit tién, sau do, insulin dwoc ly trich
ra, tinh sach dé& duogc san pham cudi cung.

11



B chain

I——+ ——»-——»1

Insert into separate Transtform E. coli with Add inducer to  Purity and mix
plasmid expression vectors and clone Initiate protein Aand B
veclors separately synthesis

o Sl .
o

—f ))—>=0—> e
o

San xuat insulin tai t6 hop véi chudi A va chudi B riéng biét
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Tl 1961 — 1966, hang loat cac cong trinh nghién ctru cau truc
phan t& nucleic acid va vai trd cua chung trong qua trinh tong
hop protein.

1961 dé ra mé hinh diéu hoa hoat déng gen

1970 da bat dau nc tdng hop gen bang pp hoa hoc

13



MUC LUC

Sinh hod hoc tinh: cau trdc, tinh chat, chirc ndng
cac thanh phan cau tao chu yéu cua té bao

Sinh hoa hoc déng: quad trinh chuyén hda cac
chat chu yéu trong hé thong song

14
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OO 0000

Sinh Hoa hoc tinh

hurong 1. aminoacid, protein

nuwong 2. Nucleic acid

huong 3. Enzyme, chat xdc tac sinh hoc
nuwong 4. Glucid

nuwong 5. Lipid

nwrong 6. Vitamin
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Sinh Hoa hoc tinh Chuong 1. aminoacid, protein

Phan 1. Aminoacid

Aminoacid la don vi cau tao protein,

Co thé chuing ta co thé |ay protein tir dau ?
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Sinh Hoa hoc tinh Chuong 1. aminoacid, protein

Phan 1. Aminoacid

TUr cadc chat dam cung cap tur thirc an, sé phan ra
thanh cac aminoacid.

Cac aminoacid nay dugc co thé dung dé lam gi ?
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Sinh Hoa hoc tinh
Chuong 1. aminoacid, protein

Phan 1. Aminoacid

l. Pinh Nghia
Aminoacid la phan ti vira cé chra nhdm chirc
acid (COOH) va nhdm chirc amin (NH,) bac 1.

R —C_H - COOH
|
NH,
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Il. Phan loai aminoacid

Nguwoi ta chia lam 2 loai:

Loai th&* nhat gdbm 20a. aminoacid, la don vi
cau tao cua tat ca protein. Nhédm chirc amin va
carboxyl dugc gan trén cung mot carbon a, cé dang
chung nhu sau (ngoai tru proline):

R-C,H-COOH

|
NH,
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Alanine (Ala;A)

. AT, %" H,C—CH - COOH
amino propionic acid) |
NH,

Arginine (Arg;R) (o-

amino o-guanidine valerianic acid)
H||\| — CH,— CH, — CHs+ C|:H - COOH
C|: = NH NH,
NH,
Asparagine (Asn;N) H,N-C—-CH, —CH-COOH

(amid cua a-amino succinic acid) 1 |

0 NH,

Acid aspartic (Asp;D)  HOOC-CH, - C|H - COOH

(a-amino succinic acid) 2
NH,



Cysteine (Cys;C) (o | |

amino [3-mercapto -propionic acid) SH N _|2

Acid glutamic (Glu;E)
(a-amino glutaric acid) HOOC — CH,—CH, - CH - COOH
|

NH,

Glutamine (GIn;Q)

(amid cua a-amino glutaric acid)
H,N - C - CH,— CH, —CH - COOH
0 NH,

Glycine (Gly;G) (amino H - EH - COOH

acetic acid) |\||_|2
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Histidine (His;H) (ocamlHT CH, _CH COOH

B-imizazolil-propionic acid) NH NH2

Isoleucine (lle;l) (&H; — CH, - CI—|I — C|I— - COOH
H,C NH,

amino 3-methyl valeric acid)

Leucine (Leu;L) >CH CH, —CH COOH

(ci-amino isocapronic acid) H C
NH2
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Lysine (Lys;K) (o,H,N —(CH,), — C|H - COOH

amino diamino caproic acid) NH
2

Methionine (Met;M)

(a-amino y-thiomethyl -butyric acid)
CH, — CH, — CH - COOH
|
S—CH,  NH,

Phenylalanine (Phe;F) @ —CH, - C|H - COOH
NH

(a-amino B-phenyl propionic acid)
2
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CH, —CH
Proline (Pro;P) 2 — CH;

(pyrrolidine-a-carboxylic acid) CH CH
2

N / \COOH

NH

CH,— CH - COOH

Serine (Ser;S) (0-amino | |
B-hydroxy! propionic acid) OH NH,
Threonine (Thr;T) C—CH —CH-COOH

|
amino B-hydroxyl- butyric acid) OH |{|H
2
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‘—CHZ—CH-COOH
Tryptophan (Trp; W) e I{IH
2

(a-amino B-indolyl-propionic acid)

Tyrosine (Tyr;Y) (0-amino
B-hydroxy-phenyl propionic acid)

Ho@— CH, — CH - COOH
|
N

_|2
Valine (Val; V) H,3C CH = CH - COOH

(ai-amino isovaleric acid) |
H,C

NH,
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Phenylalanine (Phe;F) @ —CH, - C|H - COOH

(a-amino B-phenyl propionic acid)

H2
Alanine (Ala;A) (% W .Cc=CH-COOH
amino propionic acid) 3 |
NH,
Leucine (Leu;L) >CH CH, — CH COOH
(ci-amino isocapronic acid) H C NH
2

Valine (Val; V) >CH CH - COOH
(c.-amino isovaleric acid) H C |

NH,
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Acid aspartic (Asp;D) HOOC-CH, - C|H - COOH

(oi-amino succinic acid)

NH,
. CH,— CH - COOH
Serine (Ser;S) (o-amino | |
B-hydroxyl propionic acid) OH NH,

Example: Aspartic acid is more polar than serine
because an acid functional group is more polar than
an alcohol group.



' CH,— CH - COOH
Serine (Ser;S) (o-amino | |
B-hydroxyl propionic acid) OH NH,
Threonine (Thr;T) tsC — C||'| - C|H - COOH
amino [3-hydroxyl- butyric acid) OH N H2

Example: Serine is more polar than threonine since
threonine has one more methyl group than serine.
The methyl group gives a little more non-polar
character to threonine.



CH,— CH - COOH

Serine (Ser;S) (o-amino | |
B-hydroxy! propionic acid) OH NH,
Tyrosine (Tyr;Y) (0-amino

B-hydroxy-phenyl propionic acid)

Ho@— CH, — CH - COOH
|
N

1,

Example: Serine is more polar than tyrosine, since
tyrosine has the hydrocarbon benzene ring.



List all amino acids by abbreviation which are considered
somewhat polar.

Rank the following amino acids by increasing
polarity. i.e.

1 = more non-polar.

ser; glu; asp;lys;ala; gln



Rank the following amino acids by increasing polarity. i.e.

1 =more r.lon-polar. CHZ_ CH _ COOH
Serine (Ser;S) (0-amino | |
B-hydroxyl propionic acid) OH NH,
Alanine (Ala;A) (o-

H,C — CH - COOH

amino propionic acid) |
NH,
Glutamine (GIn;Q) H,N —C—CH,—CH, —CH-COOH
|

(amid cua a-amino glutaric aC|d) |
NH,

Acid glutamic (Glu;E)
(a-amino glutaric acid) HOOC — CH,—CH, - CH - COOH
|

NH,
Lysine (Lys;K) (o,l,N — (CH,), —CH - COOH
amino diamino caproic acid) |

NH,

Acid aspartic (Asp;:D) HOOC-CH, —CH - COOH g



Rank the following amino acids by increasing polarity. i.e.
1 = more non-polar.

Alanine (Ala;A) (o

amino propionic acid)

HC — CH - COOH

NH
Lysine (Lys;K) (>N —(CH,), — CI- 2 COOH
amino diamino caproic acid) N '|
| CH,— CH “ COOH
Serine (Ser;S) (0-amino | |
B-hydroxy! propionic acid) OH NH,

Acid glutamic (Glu;E) HOOC-CH,-CH, —C|I- - COOH

o-amino glutaric acid
( g ) NH,

Acid aspartic (Asp;D) HOOC-CH, — C||' - COOH
NH,
Glutamine (GIn;Q) Y N-C-CH,-CH, —CH-COOH

(amid clia ai-amino glutaric aC|d) |
@) NH

(o.-amino succinic acid)
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Alanine (Ala;A) (- H,C — CH - COOH

amino propionic acid) |

NH,

Isoleucine (lle;l) (&H; —CH, - C|-|| - C|H - COOH
H,C  NH,

Which amino acid is most insoluble in water: isoleucine or
alanine ?

amino B-methyl valeric acid)

Question

33



Which amino acid is most soluble in water: lys or ser?

, CH,— CH - COOH
Serine (Ser;S) (o-amino | |
B-hydroxyl propionic acid) OH NH,
Lysine (Lys;K) (o,H,N = (CH,), — C|H - COOH

amino diamino caproic acid)

NH,
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R—C_H - COOH
|
NH,

R: mach bén co tinh acid, base hoac trung tinh

20 o aminoacid cau tao nén protein déng vai tro
bién dudng quan trong nhu [a tién chat cho cac
hop chat ciu tao nén té bao
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Vi du tién chat tryptamine

i ™
oH
. Yult
ey — 1] <
4 | b
[=_ 9]

tryptophan Trwtamm&>/ secologanine

07 strictosidine

e Strictosidine .,

ajmalicine 1 B

Ajmalicine

}

:;r tabersonine

serpentine 1 I
c,ﬁﬁ_%ih

vindoline
., | ¥, ! I
SO > ﬁﬁ&m
[ a)m{_-: [ T"H_-{_'
vincristine vinblastine
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Loai thir 2 tap trung tat ca cac loai aminoacid khac,
ching duogc tim thay & trang thai tv do va thuong
dong vai tro bién dudng quan trong.

cac aminoacid thudéc nhém 2 thuwong duwoc san xuat
boi cac vi sinh vat hoac cac loai thyc vat. VD nhw
ornithine, la mdt aminoacid nhung khong cau tao
nén protein.
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Dua vao ciu tao hda hoc va héa tinh, cdc aminoacid
dwoc phan lam 6 nhom:

1. Aminoacic
2. Aminoacid
3. Aminoacio
4. Aminoacic
5. Aminoacic

6. Aminoacic

trung tinh

chra nhom OH

chira nhom sulphur
dicarbocylic va amid cua chung
diamine

chtra nhan vong
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I1l. MOt so tinh chat chd yéu cua cdc aminoacid

-Mau sac va mui vi ctia amino acid

Cac amino acid thuong khdng mau, nhiéu
loai ¢ vi ngot kiéu duong nhu glycine,
alanine, valine, serine, histidine,
tryptophan;
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I1l. M6t so tinh chat chd yéu clda cac aminoacid

Mau sac va mui vi cia amino acid

mot so loai cé vi dang nhu isoleucine,
arginine hoac khong co vi nhu leucine.

40
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I1l. Mét s6 tinh chat chi yéu cha cac aminoacid

-Tinh tan cua amino acid

- Dé tan trong nudc

- Dé hoa tan trong acid va kiém lo3ng (trir
tyrosine).

- Kho tan trong alcohol va ether (tru proline
va hydroxyproline).
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l1l. Mét s6 tinh chat chi yéu cha cac aminoacid

- Tinh hoat déng quang hoc cia amino acid

Tat ca cac aminoacid déu cd mot carbon a khong
doi xirng.

Ngoai tru glycine

Ve H—C,H—COOH
cine
&l NH,
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Pong phan quang hoc cd cau trac khéng gian rat
khd viét COOH COOH

7\ /N\s
U A , N
1 \ ! .
o N S .
r < S .
’ \ K .
’ ! N K H .
’ ! \ , . .
/ 1 \ , H .
' N ’ 1
1 N , !
I |
| 1

Cau truc

khéng gian

Dang chiéu C|OOH C|OOH

phang, Fischer H,N - C—H H—C|—NH2
|

CH, CH,
L- alanine D - alanine
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vi du: alanine, CHO
HO—C|—H

CH,OH

suonsg

L - glyceraldehyd

cau truc khong gian cta hai ddng phan quang hoc
khéng thé dat chdng |én nhau vi hinh anh cda céi
nay doi lap vai cai kia qua gwong, tuy nhién tinh chat
ly hoc va hda hoc khong khac nhau (ngoai trir kha
nang quay).
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Nguoi ta phan chia co cHo

aminoacid thanh 2 dang "2 " e on
. R — n CH,OH CH,0H
dong phan, dong phan D L - glyceraldehyd D - glyceraldehyd

va déng phan L,
tuy theo cau tric khéng gian giéng dang D hay L
cla glyceraldehyde (vi cdu hinh dé duoc biét ré).

V&i thda thuan rang ching
COOH COOH

ta viét aminoacid dang D | |
v&i nhdm amine bén phai, HN-C-H =G~ NH,
va aminoacid dang L v&i CH, CH,

NH, bén trai L- alanine D - alanine
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Thuoc dang D hay L khéng lién quan dén hudng ma
aminoacid lam quay mat phang anh sang phan cuc.

Hudng nay ky hiéu + (quay phai) hodc — (quay trai)
duwoc xép trwdc tén clia aminoacid [vi du nhw L(-
)leucine], nhung can biét rang kha ndng quay doi
hudng theo diéu kién moi treong va nhat 13 diéu
kién pH.

Cac aminoacid tao nén protein déu thudc dang L.
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MOt vai aminoacid cé chira thém 1 carbon bat daoi
xirng & mach bén, lam gia tang kha nang tao dong
phan ; nhu truong hop threonine, ta cé 4 déng
phan :
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COOH COOH

H—C —NH, H.N—C—H
HO—C—H H—C—OH
CH, CH,
D-threonine (CaD, CBL) L-threonine (CaL, CBD)
COOH COOH
H—C—NH, H.N—C—H
H—C—OH HO—C—H
CH, CH,

D-allothreonine (CaD, CBD)  L-allothreonine (Cal, CBL)

Cdch goi tén dang D hay L trong hda hitu co thudng duoc thay bdng
ky hiéu S (tiéng latin la sinistrum, cé nghia Ia bén trdi) va R (rectum,
co nghia la bén phai). Nhw vay, ta sé goi la S-alanine (thay L-alanine)
va R-alanine (thay cho D-alanine). 48



I1l. Mot s6 tinh chat chd yéu clia cac aminoacid

- Tinh lwo'ng tinh cia amino acid

-amino acids c6 phaila 1 acid khéng ? Vi sao

-amino acids c6 phaila 1 base khong ? Vi sao

49



Amino acids con goi la di-acid, vi sao ?

A H* _
*H,N — CH — COOH *H,N |CH COO™ H,N C|H COO0
R . R R
Cation (pH acid) K, zwitterion K, anion (pH alcalin)
dién tich = +1 dién tich=0 gien tich = 1

- Trong moi trwong acid, amino acid ¢ dang cation (tich dién
duong), néu tang dan pH, amino acid lan lvot nhudng proton
th& nhat chuyén qua dang lvdng cuc (trung hoa vé dién), néu
ti€p tuc tang pH, amino acid sé nhuong proton th hai
chuyén thanh dang anion (tich dién am).
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-H* -H* _
*H,N |CH cooH —~ *HyN — |CH —COO" HN — C|H — CO0

. R . R R
C.eA1t|or’1 (pH acid) K. zwitterion K, anion (pH alcalin)
dién tich = +1 dién tich=0 dién tich = -1

Chuyén pH clia mét aminoacid sang dang ngau cuc
(zwitterion) va dién tich cua phén tw = 0, d6 la diém ion héa
hay diém dang dién cda amino acid. (diém dang dién:
thuorng dién té pH ctia phdn ti cé dién tich bang 0 khi chét
do duorc hoa tan trong nuoc)

@ pH nay, tinh tan thap nhat va né khong van
chuyén néu ta cho vao trudng dién tich
(nguoc lai vai cation va anion).
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-H* -H* _
*H,N |CH cooH —~ "HaN — |CH —CO0" HN — C|H —CO0
. R . R R
C.eA1t|or’1 (pH acid) K. zwitterion K, anion (pH alcalin)
dién tich = +1 dién tich=0 dién tich = -1

cac tri s6 pK1 va pK2 biéu thi % su phan ly H* cha cdc nhdm
-COOH va -NH3*

pHi (pl) = (pK1 + pK2)/2.
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NH, NH, >|m,
N, ' r A 4
("ll.. - ——— N 5 ——— A ¢ 10
| L mL NaOH oo
COOH COO (' OO0 0,01M 5
|
Of----- ! |
/7 \ . \ o i I
co 2 vung khi cho HCl hay NaOH thi pH bién  mLHC /&
. N, 7 I | I
doi rat it ( ). 0.01M YA S R TN
21 4 6 811012 PH
Tai pH acid, glycine ¢ dang cation, khi tang pKI oH LKZ
A YN A n « ? . 1 i
dan lwvgng kiém, ndng do HCl giam, glycine 23 6 97
lan lvgt nhuong 1 proton trudc tién sy phan ly cta glycine

chuyén sang dang ludng tinh va nhudng 1
proton tiép theo chuyén thanh dang anion.

pK, (ban phan ly cia nhém carboxyl) = 2,3,
va pK, (ban phan ly cia nhém amine) = 9,7.
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NH, r$11, NH,
CH, st CH, ——= (':u, 107
COOH COO 00 g"cL)l'\:\leH 2N R
o !
pH cla diém dang dién dwoc goi miwa L/ |
\ . . 0,01M o
la pH, (pH isoelectric) 10 z:i — :85:10:12 -
PK;  pH, PK,
H pK1+pK2 _ 2,3+9,7 6 2,3 6 9,7
PHi =77 2 si phan ly cua glycine

Viéc xac dinh diém dang dién protein gilp:

- Thu nhan enzyme hay protein (tai pH nay, Enz hay
protein it tan, tda xudng)

- Tach cac cau t&r khac ra khédi hon hop (chang han nhu

cac chat tan trong dung dich)
54



mL NaOH
0,01M

Tai pH = 4,3 nhom acid bj ion hoa
99%, pH = 7,7 nhom amine bi ion
héa 99%, nhu vay ta cé thé xem
nhu glycine hoan toan ¢ dang
zwitterion (dién tich cua phan tu
=0) vung pH tir 4,3 dén 7,7.

mL HCI
0,01M

10T

0-

>11/

10 &
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- Cac phan trng hoa hoc cua amino acid

- Tac dung v@i acid va base

Amino acid |a chat ludng tinh, co thé tac
dung voi acid lan base
HN-R-COOH + H —— H:N-RICOOH
HN-E-COOH - OH —— H:N-E-COO™ + HO
H,N-CH,-COOH + HCl —— CI H;N -CH,-COOH
Ghxm Axit clondne WMugr clorua cua ghxmn
AXIt anuno axetic Axit metylamon clorua axete
H:N-CH,-COOH + NaOH —— H:N-CH,-COONa + H,O

Ghixm Nam hdroxat Mudl nam cua ghxn
Axit anuno axetic Matn anuno axetat
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- Tac dung vai rugu

H-N-E-COOH + R'OH khi HCl'bdo héa, H-N-E-COOE" + H.O

o

 H.N-CH,-COOH + C.H:OH khiHClbiohsa H.N-CH,-COOC.H: + H.0

el el

Ghxin; Axif anune axetic  Fwouetylic ™ Etyl anuno axetat

- Tham gia phan &rng trung ngung, déng trung nguwng

H:N-CH»-COOH + H:N-CH»COOH —& H:E—EZH:—%E—EH:—EGDH + H20

Glixin Glixin Nhém chite amit, lidn két peptit
Ehpeptit Gly-Gly
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U'NG DUNG

-Amino axit thién nhién (hau hét |a a-amino axit) la co
s& dé kién tao nén cac loai protein clia co thé séng ?
-Mudi mononatri cla axit glutamic dwoc dung lam mi
chinh (hay b6t ngot)

- Axit e-aminocaproic va axit w-aminoenantoic la
nguyén liéu sdn xuat to téng hop (nilon — 6 va nilon — 7)
- Axit glutamic Ia thudc ho tro than kinh, methionin
(CH;—S—CH,—CH,—CH(NH,)—COOH) la thudc b6 gan



Ngoai ra, D6i vdi dong vat:

Co 2 loai: aminoacid thiét yéu va aminoacid
khong thiét yéu

* Aminoacid thiét yéu: |a cdc aminoacid ma co thé
dong vat khong tu tong hop dé thoa man cac nhu
cau cua ban than, cdc aminoacid nay dwoc cung
cap ti thirc an, néu thiéu néd, co thé dong vat
khéng phat trién binh thuong duoc
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Vd. 10 aminoacid thiét yéu clua heo la:

Phenylalanine, Histidine, Isoleucine, Leucine,

Lysine, Valine, Methionine, Arginine, Tryptophan,
Threonine

- O trau bo, nhu ciu cac aminoacid thiét yéu kém
quan trong hon, khéng can phai cung cap thém tw
bén ngoai vao, vi hé vi sinh vat & da co c6 kha nang
tébng hop va cung cap cho tha.
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- O ngudi chi co 8 amino acid thiét yéu

Nguwoi

Phenylalanine

soleucine
_eucine
Lysine
Valine
Methionine

Tryptophan
Threonine

Heo

Phenylalanine,
Histidine,
soleucine,
_eucine,
Lysine,

Valine,
Methionine,
Arginine,
Tryptophan,
Threonine
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* Aminoacid khdng thiét yéu :

Goi la aminoacid khdng thiét yéu vi tir cadc nguyén
liéu cd san trong co thé nhu acid béo, glucid,
ammoniac, co thé ddng vat cd thé ty téng hop
dwoc cac aminoacid.
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Phan 2. Protein

l. Peptid

Cdc peptid va protein duoc tao bdi cac chuoi
aminoacid ma lién két gitra cdc aminoacid v&i nhau
bang lién két peptid

H,N—-CH-CO - HN - CH - COOH
| |
R, R,
dipeptid

Biuret’s test
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Chuong 2.Protein

- 2 loai pho bién:

-Oligopeptid : dipeptid, tao boi 2 aminoacid,
(khong cho phan &ng biuret) va tripeptid, 3
aminoacide.

-Polypeptid : tlr 4 peptid, tat ca déu tham gia
phan &*ng biuret.

Cac polypeptid: khoi lwgng phan t&r >10 000
dalton.
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3. (a) Phan irng gitra biure voi Cu(OH),

T
O O

2 H,N lTI
H

NH,

+ Cu(OH),

(b) Phan itng mau biure la phan ng gitta dung dich polipeptit vdi Cu(OH); tao thanh
phtrc chat co mau tim déc trung.

CO CH—R,
—CI—N NH—CO—
|
R \Cu
/
CO Tn T——TH—
R,——CH co R~
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l.1. Phan loai peptid

Trén thuc té cac peptid cé cau truc khac nhau:
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? peptid dang ------------- : cho biét nhém cdia moi dau

Dang - mach nhanh cé thé cé 1 hay nhiéu
aa

? Dang Ohéng cé nhém tan cung
? Dang @c”c?b?o nhiéu dau tan cung ? La nhém gi?
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1.2. Cach goi tén

HOOC—|CH—CH2—CH2—CO—NH—C|H—CO—NH—CH2—COOH

N J
NH, OH H ?HZ OH H e
— v glycine
~ SH,
Acid glutamic N J
° Y
cysteine

Glutamyl, cysteinyl, glycine

~— _
~—

yl Gilt nguyén tén

68



[.3. Thu nhan va tinh sach

Phan Iap (thu nhan) cic peptid cé thé thuc hién boi
cac ky thuat khac nhau: két tha tai diém dang dién, chiét
xuat trong dung moi, etc.

Tinh sach cd thé thuc hién bang nhiéu phuong phap
khac nhau: tao tinh thé, sic ky hap thu, sac ky trao déi ion,
dién di...
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1.4. Cac peptide cd tam quan trong sinh hoc

1. Glutathion
O dang oxy hda glutathion cé thé c6 dinh
hydrogen.

O dang kh(r, glutathion bao vé té bao, chdng
lai si oxy hoa.
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|.4. Cac peptide cé tdm quan trong sinh hoc

2. Hormone peptid

La 1 trong 3 nhdm hormone co ban (Steroid
hormones, Hormon |a dan xuat clla aminoacid
tyrosine, Cac protein va peptide)
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A. Hormone tuyén yén (ndo thuy sau): ocytocine
va vasopressine

La 2 peptid cé vong, co lién két disulfure.

Ocytocine (ocytocine kich thich co that da con)
H,N — Cys — Tyr — lle — GIn — Asn — Cys — Pro — Leu — Gly — CONH,
S S
Vasopressine (vasopressine lam gia tang ap xuat mau va
cé tac ddng chéng loi tiéu)

H,N — Cys—Tyr—Phe Gln - Asn—Cys—Pro Arg — Gly — CONH,
S S or Lys
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B. Hormone adrenocorticotrope (hormone tiéu
hoa) hay ACTH (adrenocorticotropic hormone)

La hormone cua tuyén yén

Posteriorlobe

Y Yo tuyén yén
| 1-1,2cm

vai tro chinh la kich thich su téng hop, su tiét cac
hormone steroid.

73
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Steroid hormones: C6 ciu tric hda hoc twong tuw nhu ciu tric
cta cholesterol va hju hét cdc hormon loai nay dugc hinh
thanh tlr cholesterol. Steroid hormones bao gom:

- Hormon tir vo thuong than (the adrenal cortex): cortisol va
aldosterone

- Hormon buéng trirng: estrogen va progesterone
- Hormon dich hoan: testosterone

- Hormon nhau thai: estrogene va progesterone



C. Insulin

La hormone duoc tiét =
ra boi tuyén tuy Vi
\ A\ ) | ! \ :
Tuy: cOn goi la 1d mia, nam sat da [
day Tuyén tuy

Lam giam glucoza-huyét:

- Pua glucose di vao cac té bao gan, co va cac té bao
khac dé du trir va san sinh ra nang luong

- Uc ché san xuat glucose tlr gan
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C. Insulin

Co ché tac dong

Insulin gan vao
recepter dac hiéu,
gay hoat hoa hé
théng van chuyén
gulcose & mang té
bao, lam cho
glucose trong mau
c6 thé dé dang di
vao gan, co' va mo
mo'

glucose O
Co © ‘
C o }
o )

glycogen /4—’ Q%Q o | 6 /
pe "
Q & :\ ‘
\’-o \:\‘\,\ //hﬂy acids

pyruvate
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Ngoai ra, insuline con tham gia trong qua trinh
bién duwdng protid va lipid.



Cau truc insulin la ciu truc biét duogc dau
tién cua polypeptide.

S S
1 2 3456 7 8 9 101112 13 14 1516 17 18 19 20 21 ChUSIA
Gly-lle-Val-Glu-GIn-Cys-Cys-Ala-Ser-Val-Cys-Ser-Leu-Tyr-GlIn Leu Glu Asn Tyr Cys Asn
|
S S
| |
> s
| /

Phe-Val-Asn-GIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-lys-Ala
1 2 3 45 6 7 8 9 1011 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

CAu truc insuline

Cau tric bac 4

Chudi B
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|.4. Cac peptide cé tdm quan trong sinh hoc

3 . Peptid cé hoat tinh khang khuan

Co mot s6 khang sinh, dugc san xuat bdi vi
khuan hodc cac vi sinh vat khac, 1a cac peptid tu
nhién, vi du:

-Penicilline : Cau tao gom valine va cystein

CH,

" C—C—COOH valine
CH, ~ \

79
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Penicilline la khang sinh duoc san sinh t&r ndm penicillium.

sy kham pha ra chat pénicilline do sw vo y (khong day ki hop
pétri) cha Alexander Fleming, d3 gitp cho tudi tho con nguoi
kéo dai thém 10 nam.

Ho khang sinh dau tién ra doi d3 ciru chita rat nhiéu nguoi bi
thwong noi chién trwong



Khuan lac penicillium

Paviiciium
colony

vong khang khuan

San xuat penicilline bang cach tuyén chon giéng cé hoat
tinh cao: gy dot bién bang tia ron gen, tia cuc tim va hda
chat
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- Tyrocidin : [la mot vong 10 peptide.
Tyrocidin B chi khac tyrocidin A boi nhém L-
Phe duoc thay bang L-Trp.

/D—Phe—L—Pro—L—Phe—D-Phe \

L - Leu L - Asn
NL—Orn—L-Val—=L=Tyr—L-Gln /

Cau truc tyrocidine A

82



Il. Cau truc protein

H,N—-CH-CO - HN-CH - COOH
| |
R, R,

dipeptid

MOi protein déu cd cau truc khdng gian 3 chiéu, tao
hinh dang riéng cho protein
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I1.1. Cau triuc bac 1 clia protein

Mot chudi polypeptide tao thanh protein dwoc goi
la cAu tric bac 1.

Theo nghién cru cua Pauling Linus va Corey Robert,
1930 va mdt s cong trinh khac cho thady, nhom peptide (-
CO-NH-) 13 phang va crng. Nghia 13 tat ca cic nguyén tlr
tham gia trong lién két peptid ndm trén cung modt mat
phang. Lién két peptide rat ctrng, khdong quay tv do.

SV hiéu ntn vé y nay ?
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* Tam quan trong cla viéc xac dinh cdu tric bac 1
cUa phan tu protein

- Xac dinh hoat tinh sinh hoc va tinh chat héa ly cla
protein. La dau hiéu sai khac ré nhat gitra cac protein.

- Xac dinh ciu trdc khéng gian cia phan tl& protein

(Vi d& hinh thanh cdc ciu trac khéng gian, trén ciu truc
bac 1 s& xuat hién cac cau ndi nhuv cau disulfur).
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Su hinh thanh cac cau néi cling cé quy luat riéng

VD: cau disulfur: hinh thanh khi néi 2 nhdm thiol (SH)

S S
1 2 3456 7 8 910111213 14 1516 17 18 19 20 21 ChUéIA
Gly-lle-Val-Glu-GIn-Cys-Cys-Ala-Ser-Val-Cys-Ser-Leu-Tyr-GIn Leu Glu Asn Tyr Cys Asn
|
S S
| |
> s
| /

Phe-Val-Asn-GIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-lys-Ala
1 2 3 45 6 7 8 9 1011 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Chudi B

CAu truc insuline
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Nghién ctru cau truc phan t& cha protein: nhdm xac
dich cac aa co trong protein va trinh ty cac aa

1. Tinh sach Protein:
Protein cé & dv hay tv hay ca 2.
O thyc vat, loai ndo cé nhiéu protein ?
O dv, tit ca déu chia protein.

Trong hat dau nanh, hoac 1 miéng thit bo, ngoai
protein, con cd cac chat gi ?

Do cd nhiéu chat khac nhau, nén can phai tinh
sach, dé thu nhan protein

PP tinh sach: két tha thuin nghich, sac ky...



2. Xac dinh thanh phan aa

edé xac dinh tén cac aa cd trong protein, dau
tién can lam gi ?



2. Xac dinh thanh phan aa

Thuy phan protein thanh cac aa: thuong dung HCl

* LUc nay, ta cé 1 hon hop aa, [am thé nao dé biét tén
aa trong hon hgp — HPLC

Cho biét sw khdc biét giira :

- xdc dinh trinh tw cua aa va tén cua cdc aa
trong chudi protein ?



3. Xac dinh trinh ty sap xép cac gdc aa trong chudi
polypeptide

Cé thé dung cac phuong phap nhu: pp
Sanger hay Edman...



1) phwong phap bién tinh Edman: axit amin duoc
giai phong [an luot tir dau N cta chuodi

olypeptit.
|

Phenylisothiocyanate R—CH-CO-NH-CH-

@“%c\ \ ““ 'R

W phenylthiocarbamoyl
l acid
‘ ' m thiazolinone amino acid

identified by using chromatography or electrophoresis o



http://en.wikipedia.org/wiki/Chromatography
http://en.wikipedia.org/wiki/Electrophoresis

4 FN-C=8  +  HMl O
—RrC WomEe g B
R, NH-C-¢ H 0
. | b | &
pH >8 R, NICC
55°C n, NH
o Peptid
<:‘ B—NH-C N G Woc
o g = NH ? < .',4 R
Ry "H—Fl-r\ 'i' ,()
Re NH=G=C
PTC-Peptid H, NF

Fig.1: Coupling-reaction I
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2) phuong phép khdi phé ké tiép
Protein

l Enzyme cat

=20 aa

|

MS

|

so sanh vdi trinh ty protein d3 biét



- Nghién ctru bénh ly phan tu
VD bénh thi€u mau héng cau hinh ludi liém:

Do Valin d3 thé ch6 cla Glutamin trong chubi. Mot
trong nhirng cach diéu trj la udbng thudc L-glutamin
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- C4u trac bac 1 1a ban phién dich ma di truyén.
? Tai sao ?

- Viéc xdc dinh duoc ciu tric bac 1 1a co s& dé
tobng hop nhan tao protein.
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First Position

U c A G

code | Aming Acid | code | Aming Acid | code | Aming Acid | code | Aming Acid

uuy ucu UALU uGu ]
uuC phe ucc UAC v uGec o C

Ser
UUA o ucA STOP m STOP A
UuG ucG STOP UGG trp G
cuu ccu CAU his CGU U
cuc lew CCC - CAC CGC aig C
CuUa CCA CAA In CGA A
cuG CCG CAG g CGG G
AUU ACU AAU AGU 1]
asn ser

AUC bt ACC thr AAC AGC C
AUA ACA AAN Iys AGA arg A
AUG met ACG AAG AGG G
GuUU GCU GAU asp GGU ]
GUC val GCC sl GAC GGC gly C
GUA GCA GAA I GGA A
GUG GCG GAG g GGG G

Uoiisod payL
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11.2. Cau truc khong gian cta protein

Sy quay tu do xung quanh cac lién két
peptid tao ciu truc xoan va hinh thanh cau trdc
khong gian cua protein.

nhom peptide (-CO-NH-) |a
phang va cing.



11.2. Cau truc khéng gian cta protein

Sy quay tuw do xung quanh cac lién két peptid
tao cau truc xoan va hinh thanh ciu tridc khong gian
cua protein.




1. Cau tric bac 2

Puoc hinh thanh do sv xoan o va xoan phién

gap nép f3

- Cau truc xo3n o :

Tao nén bdi lién két

Hydrogene bén trong 1

chuoi.

H cH
H CL‘ﬁ\rlu o R
e oo
5 : C
‘ C\Ct’-/N 0
(3,7 résidus 44 [ T :
d’ammoaade. O C N\CH . i
par tour de spire) / i == | “
(o) H 0
s ey
: H [['\H
el 2H
i H
/ ! [
C : 0

angle de 80° entre les plans
des liaisons peptidiques

Figure 2-2. Etat hélicoidal ou hélice o
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- Cau truc phién gap nép B

Nhu vay, dé tao thanh cau tric gap nép B, can cé 2
chudi aa hodc 1 chudi duoc gap lai

C4u truc B dwoc hinh thanh do su twong tac gitta 2 chudi
polypeptide song song cung hodc nguoc chiéu, bang lién
két hydrogen. 0o 1o



2. Ciu truc bac 3

Cé sy két hop gilra cau tric xoan o va phién gap
nép B trong cung 1 chudi polypeptide

Cac protein nay c6 dang hinh ciu. Phan I&n 13
protein co hoat tinh sinh hoc cao (dac biét la cac
enzyme),
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-CAu truc nay chac chan hon cac
protein bac 1 va 2 nho nhirng lién
két phipeptide:

- cdu truc chac chan thi co lgi g <
cho protein ? lién két gilra

cac nhom ky

lién két hydrogen N

Polypeptide
backbone

| Hydrogen
HO —C pond

lién két disulfit
lonic bond

lién két ion

102
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* Pac tinh cla cau truc bac 3:

lién két gitra
cac nhom ky
ac

lién két hydrogen

\ & H,C  CH,
H Hsc\ /CHs Polypeptide
: CH backbone
™
Hydrogen
HO —(l: bond
CH,

CH, —S—S—CH,
Disulfide bridge
0
l

lién két disulfit

CH, —NH,* “0—C—CH,

lonic bond

lién két ion

- Trong cau truc bac 3, cau noi disulfit (S-S) l1a cdu ndi quan

trong nhat, ching bén virng va chi cé thé bi pha hiay bdi cac
chat oxy hda-khi&r manh.

103
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* Pac tinh clia cau truc bac 3:

- Su twong tac gilra cac gbc aminoacid trong dung
moi tao lwc chuyén ddng, day cac goc ky nuwdce
vao bén trong va cac goc va nudc hudng ra ngoai,
két hop v&i cac phan tir nuwdce cda dung mai lap
nén I&p vo thiy hda & bé mat phan tl protein.
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Cau truc bac 3 1a cau trdc quan trong hang dau
ddi vdi cac hoat tinh sinh hoc cua protein.

Cac phan tlr aminoacide rat xa nhau trong
chuoi ¢4 thé tim gip gan nhau nhd sv gap nép cla
chuoi, va tao thanh nhirng vung khdng thé thiéu
duoc cho hoat dong cua protein, nhu tam hoat dong
(hay con goi la vung xuc tac) cua enzyme.
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3. Cau triuc bac 4

tr 2 chuoi polypeptide cé cau tric bac 3 trd

len

Moi mot chuoi polypeptide dé dwoc goi la
mot ti€u don vi,
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VD vé tiéu don vi: phan t&r hemoglobin (Hb) cda
hong cau cé chirc nang van chuyén O, trong mau.
Phan tlr nay cd 4 tiéu don vi, hai mach o va hai
mach .

Mot phan t& hemoglobin van chuyén dwoc 4
phan t& oxy.
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Primary protein structure
i$ sequence of a chain of amino acids

Pleated sheet Alpha helix

)\

Secondary protein structure
‘ occurs when the saquence of amino acxds
@

are linked by hydrogen bonds

Pleated sheet
Tertiary protein structure
occurs when cartain attracbons are presant

Yiw iV
: '@ J batween alpha helices and pleated sheets
W) 22— Aipha helix
S

P &

Quaternary protein structure
IS a protein consisting of more than one
amino acd chain
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1. Tinh chat cha protein

? tinh chat cda protein phu thudc dén tinh chat cia chat nao
?

VD: aa va protein déu cd tinh luéng tinh
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1. Tinh chat cha protein

111.1. Khoi lwong va hinh dang phan t& protein

A. Khéi lvgng

-Protein c6 khai lvgng tuwong doi lén: 10 ngan — hang

tram ngan Dalton.

Chudi aa cd M <10 ngan Dalton goi la gi ?

- VD: Khéi lvgng phén tir cia 1 sO protein

? SV tim hiéu vé 3
loai protein trén
va trinh bay bang
tiéng Anh

Protein M, (Dalton)
Cytochrome C |11 600
Lysozyme 14 400
Myosin 620 000
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Mot s6 phuong phap xac dinh khoi lwong
phan ti protein

Loc qua gel

Gel Dextran -Khong tan
:

Gel Agarose | _01mm

Gel Polyacrylamide

-Protein < 0.1mm: duoc gitt trong hat

- Protein > 0.1mm: khong dugc gitt trong hat
— 101 Xudng trudc
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A KO

sasee;

112
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1. Loc qua gel
Xac dinh M cua protein theo thoi gian di qua cot
-Cho qua cdt cac phan tlr protein c6 M d3 biét ;

- sau d0, ta c6 thé cho cac phan t& protein c6 M chua biét di

qua
. mL
=
— 230 T
‘g 210 T cytochrome myoglobine
o0 190 T chymotrypsinogene ovalbumine , .
S 170 T maltase dehydrogenase albumine huyét thanh bo
© 150 1 phosphatase cda E.coli glyceraldehyde 3-phosphate
S 1307 adolase deshydrogenase
0 110 catalase ,
= 90T o P-galactosidase
— 70 T
| | |

104 105 106 KL phén;tfr
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2. Dién di trén gel polyacrylamide

Gel polyacrylamide : ray
bat trong truvong dién tich

Néu 2 protein, tai cung mot pH, cung dién tich, protein
nao cd MM thap sé di chuyén nhanh trong loai gel nay.

Duwa vao thang protein chuan dé xac dinh khéi luvgng
phan t& cua protein
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3. Khoi pho ké

Phuvong phap nay co tén la EIMS: Electrospray lonization Mass
Spectrometry : Khdi pho lon hda phun dién tl&r. May tén
HPLC/MS

Khac biét: khong can dung chat chuan
Tai sao ?

Twong tw nhu ta tra ciru nghia cda 1 tir tr quyén tir dién va

tir may tinh. Ttc trong may tinh cé san 1 quyén tr dién. May
s8 tu so sanh khdi lwgng do dwoc clia protein mau va protein
da cé trong tir dién s



M cula protein cd thé bién déng trong khoang 10000
Dalton (trwong hop ribonuclease) dén mot triéu hodc
hon nita (trwong hop huyét thanh to).

Protein M
ribonuclease 13 700
myoglobine 17 000
pepsine 36 000
ovalbumine 43 000
hemoglobine 68 000
glyceraldehydes-3-phosphate dehydrogenase 140 000
aldolase 180 000
catalase 250 000
urease 480 000

thyreoglobuline 630 000
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B. Hinh dang phan t protein

Hinh cau : albumin, globulin, hemoglobin...

Hinh sgi: colagen, keratin, fibroin, myosin



l11.2. Tinh lwo'ng tinh

Vi vua co tinh acid viua co tinh base

/ \

Cho proton Nhan proton
protein® <« proteint <« -protein
cation zZwitterion anion

pH < pHi pHi pH > pHi

Khi s6 nhdm mang dién tich dwong = am, ta
¢ diém dang dién. Tai diém dang dién, dién tich
b5ng 0. 118
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111.3. Trang thai keo —

Khi hoa tan trong nudc, protein tao thanh dung dich

keo.

D6 bén ctia dung dich keo protein la nho 2 yéu to:

- Sy tich dién cung dau cua cac phan ti protein. Tai
sao?

- L&p vo hidrat bao quanh phan t& protein. Tai sao ?
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Vi du vé két tia khong thuan nghich

Sinh vién gidi thich hién twong thit cua néi 1én khi ndu bun riéu cua hay canh cua

Giai thich qua trinh lam dau had



-Két tha thuin nghich: tda & nhiét do thap hon 0°C thi con
cé thé tré lai dung dich keo.

-Tai sao cd thé tha & nhiét d6 thap?

* Tha bang mudi trung tinh

Cac protein khac nhau két tda v&i ndng dd mudi trung tinh
khac nhau (muéi lam gidm tinh tan cda protein)

Nguwoi ta st dung tinh chat nay dé chiét xuat va tach riéng
tirng phan protein khéi hon hop.
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VD: Trong ldng trang tring cé 2 loai protein thudng duoc
nghién ctru la globulin va albumin

Dung mudi amonium sulfate 50% b3o hoa két tda globulin
Dung dung dich amonium sulfate b3o hoa dé két tta albumin.

Albumin: tan trong nudc, Globulin: khdng tan trong nudc

? tach albumine va globulin trong long trang trirng

* Tha bang dung mdi hitu co

Cling lam giam tinh tan cua protein
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- Két tua khéng thuan nghich: dun s6i & nhiét d6 cao hoac
dung axit nhu axit trichloacetic, axit vonframic, axit piric,
axit sulfoxalixilic...

?Tai sao v&i nhirng yéu to trén lai lam tda khong thuan
nghich, tirc khéng cd kha nang héi tinh ?
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? Khi nao can két tua thuan nghich va khi nao can
két tia khéng thuan ngich ?
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111.4. Cac phan &rng mau dung dé phat hién
aa va protein

Phan &ng Biure
Nihydin
Folin

Lowry



111.4. Cac phan *ng mau dung dé phat hién aa va protein

STT | Phan Ung Chat tham gia | GOc aa tham |Mau
Phan Ung gia phan Ung
1 | Xantoprotein |HNO; Trp, Tyr, Phe |Vang, +
kiEm —
da cam
2 | Pauli Acid Tyr, His Po anh
diazobenosunfo dao
nic/mt kiém
3 | Milon Thuy ngan Tyr Két tua
nitrat/HNO; nau dat
4 | Salkagichi a-naphtol va Arg bo
hipobromit
5 | Adamkievic |Acid glyoxilic, Trp Vong tim




111.4. Cac phan *ng mau dung dé phat hién aa va protein

STT | Phan Ung Chat tham gia | GOc aa tham |Mau
Phan Ung gia phan Ung
6 |Roxenhem Aldehid formic, |Trp Tim

H,SO,




V. Phan nhom protein

Do ciu truc phirc tap, sw da dang vé ciu truc va
chlrc nang cua protein, nén viéc phan loai chung gap
nhiéu khé khan. Dé thuan loi, nguoi ta thwong davavso
minh dang (hiNh cdu, dang soi), tinh tan hoac chirc nang,
thanh phan héa hoc dé phan nhém protein.

Tu hoc
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1. Protein soi

Con goi la protein cirng, dugc cau tao nhu tén
goi, dang soi va khéng tan, duoc xép trong nhom
soi to, collagene ma ta thay trong moé lién két, sun,
gan (va khi lam ndéng trong nuwdc va autoclave, tao
thanh gelatine, giong agar) va keratin trong da va
hién bo (toc, Ibng, mong, suwng, 16ng...).
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2. Protein hinh cau

Coé dang ciu hoac trirng, thuwong rat dé tan.
Trong nhdm nay thwong la albumine va globuline

Dwa vao thanh phan hda hoc, cac protein hinh cau
duwoc phan thanh 2 nhom Ion

- Protein don gian : chi cau tao boi |
aminoacid <\ |

- Protein phirc tap : m6t phan ciu tao do cacN
chudi polypeptide, phan khac khéng phaiN | /N

protein goi la nhdm ngoai duoc lién két theg Fe™
ki€u cong hda tri. “N N



Cac protein phirc tap cé cau tao khong dong
nhat, sw khong dong nhat nay khéng chi do nhém
ngoai, ma con do nhiéu nhdm trong phan ti protein
va do ban chat cac lién két gitta cdc nhdm ngoai va
cac chudi polypeptide. Puoc xép trong protein phirc
tap, cac phosphoprotein, glycoprotein,
chromoprotein.
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a. Protein don gian :

- Albumin : Tan trong nudc. Pong von badi nhiét
d6. Bi két tda khi thém sulfate d’amonium
(NH,)SO, khoang 70 dén 100%. Albumin pho bién
& té bao dong vat (Iong trang trirng, huyét thanh)
va thuc vat (cdy thudc 13). Albumin duogc s& dung
rong r3i trong nhiéu linh vuce, gidp 6n dinh mau,
van chuyén acid béo tir té bao m& dén co.
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- Globulin: Khéng tan hoac tan rat it trong
nudc, tan trong dung dich lodang (khoang 5%) cua
mudi trung hoa (Nacl, KCI, Na,SO,, K,S0,). Bong von
00 hhiét d6. Cac protein thudoc nhdom nay thuong bi
ét tua khi thém sulfate d’amonium (NH,)SO, ban
nao hoa (50%). Globulin cé trong huyét thanh mau,
ong trang tring v.v...
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O thuc vat, globulin co trong |a va dac biét |la
trong hat cac cay ho dau. Globulin |la protein dv
trlt cia cac cady ho dau, chiém khoang 60-80%
protein tong s6 cla cac hat nay. O nhiéu cay ho
hoa thao (graminacées, lUa gao), globuline chi
chiém khoang tir 2-13% protein tong s6 cua hat.
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- Prolamin va glutelin: la cac protein thuc vat, khéng
tan trong nudc, chi tan trong dung dich acid va
base lodng. Prolamin hdu nhu chi chra trong phan
noi nhu chira tinh bdt cua hat hoa thao. Glutelin
tim thay trong phan ndi nhu chra tinh bot cda hat
hoa thao va moét s6 hat cla cac cdy khac.
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- Protein cirng : dwoc cau tao dang soi va khong
tan, dugc xép trong nhdm soi to, collagene ma ta
thay trong mo lién két, sun, gan (va khi lam ndong
trong nwdc va autoclave, tao thanh gelatine, giong
agar) va keratin trong da va hién b (téc, mong,
swng, léng...). Pay la nhodm protein khong tan
trong cac dung dich trung tinh, chi hoa tan trong
cac dung dich acid loang hay kiém.
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b. Protein phtre tap :

Protein phirc tap cé mot phan ciu tao do cac
chudi polypeptide, phan khac khéng phai protein
goi l[a nhdm ngoai duoc lién két theo kiéu cong
hoa tri.

GOm cé 5 nhdém : phosphoprotein, glycoprotein,
lipoprotein, nucleoprotein va chromoprotein.
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- Nhém Phosphoprotein: Nhédm ngoai la acide
phosphorique (H,PO,) nhém ngoai nay lién két
v3i protein bang lién két ester qua nhdm OH
cua serine va threonine, qua nhdm phenol cua
tyrosine, hay qua nhdm imidazone cua
histidine trén chudi polypeptide

OH OH
CH,~OH+ HO-P=0 O, CH,~0-P=0
CH OH CH OH
S AN S AN
~NH CO- ~NH CO-

serine 38



Phosphoprotein dién hinh la casein cla sita,
ovovitelin va vitine cua long do trirng, ictulin cua
trirng ca...

Casein la cac protein cua sita, tao thanh phirc
hop bén do cé ion Ca**. Casein két tia do nhiét
dd, mudi trung tinh cé pHi 4,7, va mot vai
enzyme nhu presure. Casein chitra khoang 0,8%
phosphore.
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- Nhom glycoprotein

Nhom ngoai la cac saccharide. Cac saccharide
trong glycoprotein cé thé la cdc monosaccharide
(D-galactose, D-manose...), oligosaccharide. Ham
lwong saccharide trong phan tl& thay déi kha nhiéu,
c6 thé dat dén 80% khdi luvogng phéan tl

glycoprotein

CH,OH
-~ O H

glucose
O
HO OH

CH3 4. c-co-NH
alanine FH
CH,-CH-NH-CO

OOH Acid N-acetyl-muranic 140




Glycoprotein cO trong tat cd cdc mo dong
vat, thuwc vat va vi sinh vat. Thuoc nhom
glycoprotein c6 nhiéu protein cla mau (cac
globuline mién dich, fibrinogene wv.v...); mucine
trong nwdc bot va mang nhdy; mot s6 enzyme
(bromelain, ribonuclease B cla tuyén tuy v.v..), cac
protein ciu truc ciia mang té bao.
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- Nhom lipoprotein :

Nhom ngoai la lipid. Dong vai tro quan trong
trong qua trinh van chuyén lipid trong co thé. Lipid
khong tan trong nuwdc, nhung sau khi két hop véi
protein, phan ky nudec lipid cudn vao trong, phan
apoprotein (khi protein két hop vdi chdt khdc niva thi
phén protein goi ld apoprotein) tao thanh 1&dp vo boc
xung quanh, do d6 nd cé thé dugc van chuyén
trong moi trwong nwdoc vi du nhw mau.
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- Nhom nucleoprotein

Cac nucleoprotein phan bd chui yéu & nhan té
bao dong vat, thuc vat va vi sinh vat. Nhom ngoai
cua cac nucleoprotein la nucleic acid.

Ngay nay, ngudi ta d3 xac dinh dwoc rang
nhdm nucleoprotein tham gia truc tiép vao qua
trinh séng cda sinh vat nhu bao tén va truyén dat
thong tin di truyén, sinh tong hop protein, trao doi
nang luvong.
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- Nhodm chromoprotein

Pay 1a nhdm protein cé mau sac, mau sac
nay la do nhdm ngoai chra cac ion kim loai (Fe,
Mg, Cu) quy dinh. Cac hop chat trong nhdm nay
duwoc phan loai theo nhdm ngoai két hop voi
dang porphyrine va vai tro sinh hoc trong qua
trinh hé hap.
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Porphyrine : la 4 nhan
pyrole lién két vOi
nhau b&i cdu ndi =CH
— . 8 nguyén tu C trén
nhan pyrole cod thé
lién két vo&i cac goc
thay thé khac nhau.

COO-
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* Nhom Chromoprotein c6 dang porphyrine

- Nhém sac t& hd hap : tit ca cac hop chat déu
chtra Fe

* Hemoglobin: sac t6 hé hap cla nhdm
dong vat cd xuwong sdng va mot vai dong vat
khdong xwong song.

146
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Hemoglobin con goi la huyét sac t4, viét
tat |a Hb.

Mot phan t hemoglobin
c6 4 nhan hem (Fe). Mot
nguyén t&r gam Fe cé thé
két hop véi modt nguyén
t&r gam O, hodc CO,. Nhu
vay, 1 phéan tr
hemoglobin ¢ thé vén
chuyén duwogc 4 nguyén
tlr gam O, hodc CO,.

CH, CH = CH,

Hb + 40, <> Hb[O,],

Hem cua Hb
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* Cytochrom : Van chuyén dién tir
* Cruorine : sac t6 cla nhdm doéng vat khdng xwong
sOng
* Enzyme catalase : phan hay peroxyde

H,O0, > H,0+7%0,
* Enzyme peroxydase : xUc tac oxy hda co chat tuy
thudc vao peroxyde

RH, + H,O0, - R+ 2H,0
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- Nhom sac té khong lién quan dén qua
trinh ho hap

* Chloroplastine : ¢ trong luc lap, noi dién ra
qgua trinh quang hop. Nhédm ngoai la chlorophylle c6
nhan porphyrine gan giong nhw hemoglobin, nhuwng
chira Mg.

Chlorophylle cé chirc nang hap thu quang
nang (anh sdng mat troi) dé thuc hién qud trinh
quang hop, tao ra chat hitu co.
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{ CH, trong chlorophylle a
/ CHO trong chlorophyl b

N
CH, = HC \/ = CH,
‘ N—Mg—"
e
N -0
L CO -0 - CH,
H
CH, CH,4 CH,

| | |

* Phycobiline : sac t6 clia tdo xanh (phycocyanine)
va tao do (phycoerythrine). s



* Nhom Chromoprotein khéng co dang
porphyrine

- Nhém sac t6 hd hap

* Hemerythrine : sac t6 cda mot vai ddng vat
khong xuwong séng, chira sat

* Hemocyanine : sac td xanh (chtra déng) I3
sac td cha mot vai loai than giap (tdm cua) va dong
vat than mém.
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- Nhdm sac té khong lién quan dén qua
trinh ho hap

* Carotenoprotein : gdbm co carotenoid
* Flavoprotein : thudc loai enzyme, c6 vai tro trong
qua trinh oxi héa khtr
* Metalloprotein :

Chura Fe :
Ferritine : cho phép gilr sat & gan va |4 lach
Siderophiline : cho phép van chuyén sat trong
plasma

Chtra Cu
Hemocupreine: trong hong cau
Ceruleoplasmine : trong plasma 5



Chuong 2. Nucleic acid

Nucleic acid 1a cac dai phan tl&r hién dién trong tat
ca té bao sobng, la phan ti rat quan trong vi no
mang thoéng tin di truyén, cho phép biéu hién
thong tin di truyén.
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Nucleic acid c6 thé & trang thai tw do hodc cé thé
ién két vdi cic protein dé tao thanh
nucleoprotein. Thuy giai nucleoprotein ta co so
do sau:

Cac dai phan t& lién két véi protein?

154



Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
Ribonuclease hoac

desoxyribonuclease
Nucleotide
‘ Nucleoftidase
' #] . .
Nucleoside Phosphoric acid
‘ Nucleosidase
I
Pentose Base

(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)
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Nucleic acid dugc phan |ap dau tién trong nhan té
bao (nucleus). Vé sau, nguoi ta kham pha ra,
nucleic acid con cé trong té bao chat cua té bao.

Cé 2 kiéu nucleic acid ?
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Cd 2 kiéu nucleic acid:

Deoxyribonucleic acid (DNA): chd yéu & nhan té
0ao sinh vat eukaryote

Ribonucleic acid (RNA) : chd yéu & té bao chat. Co
nhiéu loai RNA nhu RNA ribosome, RNA van
chuyén va RNA thdng tin.
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|. CAu truc cla cac nucleic acid
1. Pentose

Theo so do6 trén, ta thay, nucleic acid duoc
cau tao bai cadc don vi goi la nucleotide. Nucleotide
bao gdm nucleoside va phosphoric acid. Nucleoside
duwoc cau tao bdi pentose va base.

158



Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
Ribonuclease hoac

nucleic acid dugc cdu tgo bdi cdc don vi goi 1d nucleotide.

Nucleotide bao gém nucleoside va phosphoric acid. desc.ny ribonuclease
Nucleotide
‘ Nucleotidase
' #] .
gs;éeoside duwoc cdu tago bdi pentose va N u CI eOS I d e P h OS p O r'l C a CI d

‘ Nucleosidase

)
Pentose Base
(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)
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Pentose (dwong pentose gdbm 5 carbone)
trong phan t&* RNA la D-Ribose, con pentose trong
phan t&r DNA |a D-2-deoxyribose.

HOH,C ~ O~ ©OH HOH,C ~ O-_ OH
H H H H
H H H H
OH OH OH H

ribose deoxyribose
160



Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
Ribonuclease hoac

desoxyribonuclease

Nucleotide

‘ Nucleotidase

Nucleoslide Phosphoric acid

‘ Nucleosidase

1 ] 2

Pentose Base
(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)
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2. Base

Cac base trong nucleic acid thudc hai loai
nhan purine va pyrimidine.

? viét cong thirc nhan Purine va pyrimidine

N~ 6% N NG 2 )P
1 \>8 , ‘
23 “NH NP
N N
. Pyrimidine
Purine
Danh s6 nguoc chiéu kim Panh s6 cung chiéu kim

dong ho dong ho
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* Base purine:

Hai loai base purine chinh duoc tim thay trong
DNA cling nhu trong RNA |a adenine va guanine.

M. I
N~ N HN- >N
N —NH X —NH
N/ H,N N/
Adenine Guanine

(6-amino-purine) (2-amino-6oxy-purine)
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Ngoai ra con cd nhitng base khac, chiém so
lwong rat it, chi tim thay & mot vai nucleic acid nhu:

i i
CH3_N/\—N HN/ N
I \ \
N /—NH CH3 NH
N SN HNT N “n
‘ > 1-methyl-guanine Hs N dlmethyl guanine
\N/—NH
Hypoxanthine H\N/CH3 H3C\N/CH3
N~ SN N
N I
N~ NH ..~ NH
N N

6-methyl-amino-purine  6-dimethyl-amino-purine
(Ng,-methyl-adenine) (N¢-dimethyl-adenine)
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* Base pyrimidine
Trong phan tir RNA, coé cytocine va uracile.
Trong phan t DNA co cytocine va thymine.

N/j
A

Cytosine O
(2-oxy-4-amino-pyrimidine) :

0 HN/j/CHs
||
HN@ //K

K O "NH
7

9 N Thymine
Uracine (2,4-dioxy-5-methyl-pyrimidine

(2,4-dioxy-pyrimidine) hay 5-methyl-uracine)
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DPac biét, déi véi DNA clia mot sé thuc khuan
thé (bacteriophase), hién dién cac base khéng binh
thwong, nhuw 5-hydroxymethylcytosine thay thé cho
cytocine, hodc hydroxymethyluracile thay thé cho
thymine.
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Ngoai ra con co cac loai base rat hiém thay o t-
RNA la dihydro-uracile va thymine (thuong trong
RNA khong c6 thymine).
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Cau tric cla base chira oxi thudc dang ketone C=0. Pay la dang phé
bién cla cac base & diéu kién pH sinh ly. Doi khi, ta clng c6 thé gap

cac base o dang enol C-OH.

]
HN/\—

PR

H,N" N

Dang ketone
(lactame)

O

N

N

Guanine

OH

Uracine

I

—NH
Dang enol
(lactime)

S NS N
\N/

H,N
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Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
Ribonuclease hoac

desoxyribonuclease

Nucleotide

‘ Nucleotidase

3
Nucleoslide Phosphoric acid

‘ Nucleosidase

1 ] 2

Pentose Base
(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)
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3. Nucleoside

Cac nucleoside dugc hinh thanh do base purine
hay base pyrimidine lién két v&i dwong pentose
(ribose hay deoxyribose) bang lién két N glycosid.
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Lién két gitra base va dwong duoc thuc hién tai vi tri
N 9 cua base purine, hay vi tri N 1 cua base
pyrimidine va vi tri C 1 cua duwong pentose.

.
N~ __N

x .~ N
N

OH OH OH H
Adenosine Desoxycytidine
(adenine ribonucleoside) (cytosine desoxyribonucleoside)
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Cach goi tén cua cac nucleoside dwoc trinh bay
trong bang sau:

Tén goi cac nucleoside

Base Ribonucleoside Deoxyribonucleoside

Adenine Adenosine Deoxyadenosine

Guanine Guanosine Deoxyguanosine

Uracile Uridine Deoxyuridine

Cytosine Cytidine Deoxycytidine

Thymine Thymine ribonucleoside hay | Deoxythymidine
Ribothymidine (hiém)
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Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
Ribonuclease hoac

desoxyribonuclease
Nucleotide
4 ‘ Nucleotidase
3 | #] . .
Nucleoside Phosphoric acid
‘ Nucleosidase
1] 2
Pentose Base

(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)
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4. Nucleotide
La este phosphat cua nucleoside

i

HN/j LK este phosphate duoc hinh

thanh nhu thé nao ?
0~ N

N

HO-P-O-CH,

OI
HO K !

OH OH
Uridine-5-monophosphate (UMP)
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Adenosine Desoxycytidine
(adenine ribonucleoside) (cytosine desoxyribonucleoside)

-1 ribonucleoside cé may vij tri c6 thé duoc
phosphoryl héa ? 3

- 1 desoxyribonucleoside c6 may vi tri cé thé duoc
phosphoryl hoa ? 2
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Cic nucleotide c6 thé & dang mono, di hodc
triphosphate

chang han nhu phan tl&r adenine cé

adenosinemonophosphate(AMP)
adenosinediphosphate(ADP)
adenosinetriphosphate (ATP).
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Nucleoside - monophosphate NH,

0 D
O I AN /—1N
| HN-~ >N N
HN ‘ J\ D
~ N
% NN TS o
(@) N 1’
0 HOH,C
HO-P-O-CH, Y 0P —0 OH
HO Iy |C|) | OH

HO-P-O H Ade.nosme-3 ,5’-monophosphate
| cyclic (CAMP)
OH OH HO
Uridine-5’-monophosphate (UMP) Desoxyguanosine-3-

monophosphate (dGMP) 177



Tén goi1 cua cac nucleoside monophosphate

Base Ribonucleoside Deoxyribonucleoside
5’-monophosphate 5’-monophosphate
Adenine Adenosine Deoxyadenosine
5’-monophosphate = AMP 5’-monophosphate=d AMP
Guanine Guanosine Deoxyguanosine
5’-monophosphate = GMP 5’-monophosphate =dGMP
Uracile Uridine Deoxyuridine
5’-monophosphate = UMP 5’-monophosphate= dUMP
Cytosine | Cytidine Deoxycytidine
5’-monophosphate = CMP 5’-monophosphate=dCMP
Thymine | Thymine ribonucleoside 5’-|Deoxythymidine

monophosphate=TMP (hiém)

5’-monophosphate= dTMP
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Nucleoside — diphosphate

NH,

|
N/\
g
\N/ N
?

2
HO-P-0-P-O-H,C

HO OH KO 1

]
HO H

desoxyadenosine-5’-
diphosphate cyclic (dADP)

i
NN
HJ\I\ ‘ —\N>
H,N N/

2
HO-P-0-P-0-H,C

HO OH KO 1’
|

HO OH

Guanosine-5’-
diphosphate (GDP)
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Nucleoside — triphosphate

I
NH
v ‘ . D
. _~ N
% N~
O N
O Q9 o
0O Q o HOP-O-P-OPOHC o |
HO-P-O-PO-PORE e ﬁ
HO OH OH 1’
HO OH
OH OH Inosine-5’-triphosphate (ITP)

Citidine-5’-triphosphate (CTP)
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Chtrc nang sinh hoc quan trong cua cac
nucleotit

-La nguyén liéu téng hop cac chudi
polynucleotid ciia ADN va ARN

-La chat du trit, van chuyén nang lvong (ATP)

-La thanh phan ciu tao ctia coenzyme (FAD,
FMN)

Flavine Mono Nucleotide, Flavine Adenine Dinucleotide



Nucleoprotein

|
! !

Protein don gian Nucleic acid

(polynucleotide)
5 Ribonuclease hoac

desoxyribonuclease

Nucleotide
4 ‘ Nucleotidase

3
Nucleoslide Phosphoric acid

‘ Nucleosidase

1 ] 2

Pentose Base
(D-ribose hay D-2-desoxyribose) (Purine hay Pyrimidine)

Nhiéu nucleotide nguwng tu vdi nhau tao thanh polynucleotide (nucleic
acid). 182



5. Nucleic acid

Co 2 logi nucleic acid: DNA va RNA
5.1. Cau trdc so cap

Trong DNA cling nhu RNA déu cd cung don vi
cau truc so cap, tic la cac nucleotide duwogc ndi voi
nhau bai lién két 3’-5’phosphodiester
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5.2. CAu truc bac 2

Ca hai loai nucleic acid DNA va RNA déu cau tao
boi cac nucleotide.
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Tuy nhién, c6 mot s6 khac biét nhu sau:

Nucleoside
‘ Nucleosidase
' I
Pentose Base
/ \ (Purine hay Pyrimidine)
RNA DNA

l

duong ribose  deoxyribose
HOH,C ~ O OH HOH,C _ O-_ OH
H H H H
OH  OH OH H

D-ribose D-2-deoxyribose
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Nucleoside

Nucleosidase

l !

Pentose Base
/ N\

RNA DNA
cytolsine cytosine
uracine thyminea
adenine denine
guanine guanine

(ACGU) (ACGT)
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Phan t&r DNA thuong duoc tao bdi hai chudi
nucleotide, phan t&* RNA chi cé mdt chubi (trir vai
ngoai lé & virus).

187



Chuwong 3: Enzyme, chat xuc tac sinh hoc

lactobacillus

streptococus thermophilus
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Chuwong 3: Enzyme, chat xuc tac sinh hoc

Cac enzyme la cac protein cé kha nang xuc tac
dac hiéu, nén enzyme duwoc goi la chat xdc tac sinh
hoc.
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N6 cho phép thuc hién cac phan rng can thiét
cho sy sOng va tang sinh khoi té bao v&i van téc cao
va khdng tao ra san pham phu.
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|. Cau truc clia enzyme

1. Ban chat protein

Enzyme la cac protein nén cling cé cau truc
bac 1, bac 2, bac 3, va cé thé cd bac 4. Dadi khi, cac
protein nay, hay con goi la apoenzyme.
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Vi phan protein khdng du kha nang thuc hién xdc
tdc, nén can thiét phai cé sy gép mat cua cofactor
hay coenzyme. Do d6, enzyme thwong duwoc chia
lam 2 nhodm nhu sau:
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* Enzyme mot cau tur:

Trong thanh phan ciu tao cla enzyme chi cé
protein. Cic enzyme nay thudong dugc ciu tao bang
nhiéu chudi polypeptide gidng nhau hodc khac nhau. Co
moOt vai enzyme dugc ciu tao bang modt chubi
polypeptide duy nhat.
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- Xac dinh dwoc thr tw cua cac aminoacid trong
chuoi

- Xac dinh duoc cau hinh ba chiéu cdia cac enzyme.

- Khoi lwong phan tl cda cac enzyme tir 10.000
dén hang tram ngan
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* Enzyme nhij cau ti:
Cac apoenzyme, khong du kha nang thuc hién

xUc tac, nén can thiét phai c6 suw gép mat cua
cofactor hay coenzyme.
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Phan apoenzyme chiu trach nhiém vé tinh dac
hiéu cla enzyme doéi v&i co chat, con cofactor
tham gia truc tiép vao qua trinh xdc tac va anh
hudng dén dac diém cda phan &ng xuc tac (oxy
héa, van chuyén ...).
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Cofactor cd thé la cic ion kim loai

- lon kim loai:

Enzyme mang mot cation kim loai dé hoat hda.
Cac enzyme nay dugc goi la metallo-enzyme.
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Cac cation kim loai la cac nguyén to vi lvgng nhu
Zn?*, Fe?*, Cu?*, Mg?*, Ca?* duoc cung cap bdi
thwe pham dé hinh thanh metallo-enzyme.
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Cac ion nay lién két chat ché va&i phan protein.
N6 déng vai tro nhan biét co chat va xdc tac,
ddng thdi ddng vai trd 6n dinh ciu tric 3 chiéu
cua tam hoat dong cua enzyme.
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Cofactor cé thé |3 cic co enzyme

- Coenzyme: c0 2 loai coenzyme

* Coenzyme dung nghia: duoc goi chung la
nhom ngoai (prosthetic group): l1a cac phan ti hiru
co phi protein cé kich thudc nhd, lién két chat ché
vOi tdm hoat ddong clia enzyme boi lién két cong
hoa tri.
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cofactor

Goi la coenzyme dung nghia vi cac phan tu
hitu co phi protein lién két chat ché vdi tdm hoat
dong cua enzyme. Su hién dién cia nhém ngoai
can thiét cho qua trinh xuc tac.
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Coenzyme thuong thwc hién phan ng
chuyén nhdm X clia co chat A sang co chat B.

A-X+E-CoE - A+ E-CoE—X (1)
E-CoE-X+B > E-CoE+B-X (2)

Nhu véy, ta thdy, & phwong trinh (1), Coenzyme dé gén nhém X vao dé
réi sau dé mdi chuyén cho B & phwong trinh (2).
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Chang han nhu v&i enzyme catalase va
peroxidase.

catalase

H,0, — H,0 + 1/20,

peroxidase
FeH, +H,0, — Fe + 2H,0

Cdc enzyme peroxidase va catalase co vai tro loai bo tdc dung d QC cua H202

trong co’ thé.
Fe cd kha ndng xuc tdc phdn ly H202, nhung réat yéu, néu Fe két hop vdi bén vong
pirol tao porphyrine thi kha ndng xuc tdc phdn ly H202 sé cao hon.
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* Coenzyme khoéng dung nghia (cosubstrate):
ching cé kha nang c6 dinh thuan nghich tai tdm
hoat dOng cua enzyme.
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Chang han nhu cac coenzyme NAD va NADP cé
tac dung chuyén giao nguyén t&r hydrogen va dién
tlr cla mot co chat.

Nicotinamide Adenine Dinucleotide, Nicotinamide Adenine
Dinucleotide Phosphate
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Trwong hop chuyén giao nguyén tl hydrogen cuda
co chat A sang co chat B, NAD tir dang khir sé tr&
thanh dang oxy hoa, sau do tro lai dang khtr.

AH, + NAD® - A+ NADH + H*

NADH + H* + B - NAD" + BH,
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Co chat la chat c6 kha nang két hgp vao trung
tdm hoat dong clia enzyme, va bi chuyén hoa dudi
tac dung cla enzyme.
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COOH
| NAD* NADH + H* ?OOH
H— (ll— OH S~ > (|3: O
CH,OP dehydrogenase CH,OP
acid 3-phosphoglyceric acid 3-phosphohydroxypyruvic

co chat mang 2 H 13 acid 3-phosphoglyceric
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2. Tam hoat dong cua enzyme

Sy tao thanh phiérc hop enzyme va co chat cd tinh
dac hiéu. Su tao thanh phirc hop enzyme-co chat
gilp bao vé cau truc khdng gian cua protein.

209



2. Tam hoat dong cia enzyme

Enzyme la dai phan tl protein, con co chat
thuong la cac phan tir nho.

Chi mét phan nho trong ciu tric enzyme két
hop v&i co chat goi la tdm hoat ddng clia enzyme.
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2. Tam hoat dong cia enzyme

Enzyme la protein c6 kha nang xdc tac, nén
cau tao clia enzyme clng gidng cau tao cua protein,
tirc cé don vi cau tao la cdc aminoacid.
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Aminoacid trong enzyme co cac vai tro chinh sau:

- M6t s6 aminoacid gitp enzyme (E) nhan biét co
chat (S: substrate) dé két hop, thuc hién phan rng:

E+S < ES

Cdc aminoacid nay tao thanh tdm hoat déng cua enzyme. 1 s



Aminoacid trong enzyme co6 cac vai tro chinh sau:

- Mot s6 aminoacid giup bién doi phirc ES tao san
pham (P:produit),

ES—E+P

- Cac aminoacid khac cd vai tro duy tri cau hinh cda
enzyme va trung tam hoat dong.
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Trong enzyme moOt ciu tl, cac aminoacid
thuwong dwoc phan bd trén nhirng phan khac nhau
trong mach polypeptide nhuwng nam ké nhau trong
khong gian tao thanh trung tam hoat dong cua
enzyme.
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Cac nhédm chirc cua cac amino acid tham gia tao
thanh trung tam hoat dong cia enzyme thuong gap la
cac nhom chuc nhu:
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-SH cua cysteine,
-OH cua serine,

-vong imidazol cua histidine,

/ﬁ
T
—Z

-NH, cua lysine,
-COOH cua aspartic va glutamic acid,

-COOH cla aminoacid cudi mach.
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Vi du nhu a-chimotrypsine la enzyme mét ciu
tr co trong dich tuy tang, xuc tac thuy phan cac lién
két peptide va ester.
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a-chimotrypsine bao gdbm 246 gdc aminoacid.
Trung tdm hoat dong cia nd do goc serine & vi tri
125 va 2 goc histidine & vi tri 40 va 57 xich lai gan
nhau tao thanh.
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O enzyme 2 ciu tl, ngoai mach polypeptide
cd moOt s6 nhédm chirc két hop tao thanh tdm hoat
dong, con cé cac nhédm chirc cia coenzyme va cac
nhom ngoai khac cua enzyme
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cac nhdm chirc clia coenzyme va cac nhom
ngoai cling cd thé két hop tao thanh tdm hoat
dong.

Nhv & enzyme c¢c6 chra kim loai
(metaloenzyme), cac ion kim loai cling tham gia vao
viéc tao thanh tdm hoat dong cua enzyme.
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3. Tinh dac hiéu cia enzyme

Enzyme la chat xuc tac sinh hoc c6 day du tinh
chat cia moét chat xuc tac. Nhung enzyme cd cuong
lwec xUc tdc manh hon nhiéu so véi cac chat xdc tac
vO co.
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3. Tinh dac hiéu ctia enzyme

Vi du phan &ng phan huy H,0, thanh H,0 va
1/20,,

-nang lvong hoat hda cua phan ng khi khong cé
xuc tac la 18000cal/mol,

222



3. Tinh dac hiéu ctia enzyme

- cO xuc tac vo co la keo platin la 11700cal/mol

- nhung vdi enzyme catalae xuc tac, nang lvgng hoat
hda chi con la 5500cal/mol.
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3. Tinh dac hiéu cta enzyme

Enzyme chi tdc dung trén moét sé co chat va
mot s6 phan &ng

Tinh chat dé duoc goi la tinh dac hiéu, thé
hién qua cac dac hiéu phan &ng, dac hiéu co chat.

oxi hda khtr, phan &rng chuyén vj, thay phan...
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3.1. Bac hiéu phan &ng:

MOi enzyme chi cd thé xdc tdc moét kiéu phan
(r'ng nhat dinh. Chang han nhu phan *ng oxi hda
khir, phan &ng chuyén vi, thay phan...
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3.1. Dac hiéu phan &ng:

Vi du nhu treong hop cung mot aminoacid
(cung 1 co chat) cb thé dwoc chuyén hda thanh
nhiéu dang khac nhau, va moi phan &ng déu duoc
xUc tac boi cac enzyme khac nhau,
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H,O

R - CH - COOH i\ oxydase R - GH—COOH + NH,
NH, N 0
a-amino acid FMN FMNH, a-cetoacid

(FAD) (FADH,)
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R - Cl)H — COOH decarboxylase : R—CH,—NH, + CO,

NH,
amine
a-amino acid
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R - (|3H — COOH transaminase R - (|3|H — COOH

NH, ] 0 |
o-amino acid o.-cetoacid

R — (IZIH — COOH R — (IZH — COOH
O NH,

a-cetoacid a-amino acid
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3.2. Dac hiéu co chat

Co chat la chat cé kha nang két hop vao trung
tdm hoat dong clia enzyme va bi chuyén hda dudi
tac dung cla enzyme.
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3.2. Bac hiéu co chat

Mrc do dac hiéu cia enzyme khdng gidng
nhau, nguoi ta thuvong phan biét thanh cac mue
nhu sau:
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a. Dac hiéu tuyét doi:

Enzyme chi tac dung trén mot co chat nhat
dinh va hau nhu khdng cd tac dung vdi chat nao
khac.
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a. Dac hiéu tuyét doi:

Vi du nhu enzyme urease hau nhu chi co tac
dung vai ure, thuy phan né thanh khi carbonic va
ammoniac

Nhi*tng enzyme cé tinh ddc hiéu tuyét déi dwoc dung dé dinh
lwrong chinh xdc co chét cua né.
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b. Dac hiéu twong doi:

Enzyme cé kha nang tac dung 1én mét kiéu
ndi hda hoc nhat dinh trong phan t& co chat ma
khdong phu thudc ban chat hda hoc ciia cac cau ti
tham gia tao thanh lién két dé.
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b. Dac hiéu twong déi:

Vi du enzyme lipase xuc tac thuy phan cac
noi ester cua lipide, con aminopeptidase xuc tac
thuy phan ndi peptide trong polypeptide va
protein.

Vi du: Maltase xuc tac phan rng thiy phan maltose cho ra 2 phéan ti glucose.

ngudi ta chia ra theo loai lién két, nhu ndi ester, n6i peptide, ndi oside...Mbi enzyme s& déc hiéu cho moi
ki€u lién két.
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c. Pac hieu nhom

Enzyme cé kha nang tadc dung |én mot kiéu lién
két nhat dinh khi mdt trong hai ciu ti tham gia tao
thanh lién két nay co cau tao nhat dinh.
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c. Dac hiéu nhém N
giai trinh tw

Vi du enzyme carboxypeptidase xuc tac thuy
phan cac ndi peptide trong phan tl protein, va noi
peptide nay phadi nam ké nhdm carboxy tv do.

carboxypeptidase
Y—CO—NH—(IZH—CO—NH-—(IZH--COOH >
R’ R
Y—CO—NH—(IDH—COOH + NH2—(I3H - COOH
R’ R

amino acid
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carboxypeptidase

Y—CO—NH—(IZH—CO—NH—(IZH-COOH

R’ R
Y—CO—NH—(IDH—COOH + NH2—(I3H - COOH
R’ R
amino acid

Amino acid th& 2 tham gia tao thanh lién két
peptide (CO — NH) khong anh hwong téi tinh dac
hiéu cla enzyme.

238



Kha nang xuc tac thay gidi ndi peptide cudi day
phia COOH cua carboxypeptidase dugc irng dung
rong rai dé xac dinh trat tw cia aminoacid trong cac
mach polypeptide.
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d. Dic hidu 1ap thé

Co nhiéu loai enzyme c6 kha nang phan biét
duwoc 2 loai déng phan quang hoc (dang L va D).
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d. D3c hiéu lap thé

Nhu trueong hop :
-L-amino acid oxydase chi nhan biét L- amino acid

- dé chuyén héa mot D-amino acid thi can phai cé
enzyme D- amino acid oxydase.
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Enzyme cing thé hién tinh dac hiéu vdi cac
doéng phan hinh hoc, nghia la chi tdc dung Ién mot
dang dong phan cis hoac trans.

COOH COOH COOH
|
C-H  fumarase HO—- C—H C—H fumarase  Khéng tao
| / | I ~ san pham
| | |
COOH COOH COOH

acid fumaric (trans) acid L-malic acid maleic (cis)
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4. Cac yéu td anh hudang dén hoat déng cua
enzyme

4.1. Anh hudng clia nong do co chat

Trong cac phan &*ng enzyme, su hoat hda co
chat dwoc thuc hién do su tao thanh phirc hop
trung gian enzyme-co chat.
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4. Cac yéu t6 dnh hudng dén hoat ddong clia enzyme

4.1. Anh hudng clia ndng dé co chat

Khi két hop véi phan tir enzyme do su chuyén
dich cac dién t& va su bién dang cta cac lién két
tham gia truc tiép vao phan &ng, co chat tro nén
hoat ddng va tham gia phan &ng dé dang.
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Enzyme thuc hién qua trinh xuc tac thong qua
viéc tao thanh phirc hgp trung gian enzyme-co chat
(ES).
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Phwong trinh cia phan &*ng enzyme, theo
Michaelis Menten cé dang tong quat nhu sau:

K.
E+S ! ES K+2
K.

-E+P
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Trong do:
K+1 1a hang s6 van t&c cla phan &ng tao thanh
phirc chat enzyme-co chat.
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[S]
" Ko + [S]

Vmax N
Phuong trinh (5) cho thay khi V=" thi K;,, = [S]

Vay, hang s6 Michaelis ¢4 trij s6 bang nong d6 co
chat khi van tdc phan &ng bang phan nira van toc
cuwc dai.
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4. Cac yéu td anh hudng dén hoat ddong clia enzyme
4.2. Anh huong cua nhiét do

Van toc phan &rng clia enzyme chi tang theo
nhiét do trong mot gidi han xac dinh ma o do phan tw
enzyme van con bén, chua bi bién tinh.
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4. Cac yéu t6 dnh hudng dén hoat ddng clia enzyme

4.2. Anh hudng clia nhiét dé

dc

t

van

1
- 1
Q.
[®]

1 1
1 |
1 !
Rl
1
|
[

0 20 40 60°C

Nhiét do
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Nhiét d0 &rng v&i hoat d0 enzyme cao nhat goi |3
nhiét d6 hoat dong thich hop (t, imar topt)- Pa sO

enzyme cé t, trong khoang 40 — 50°C.
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Tuy nhién, t, ;i cUa 1 enzyme khéng c6 dinh
ma co thé thay do6i tuy co chat (enzyme & dang dung
dich loang, khéng c6 co chat, thwong kém bén), pH
moi truvong dac biét |a thoi gian phan &ng, thoi gian
tac dung cang dai, nhiét do tdi wu clia enzyme cang
thap.
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Nhiét d0 ma enzyme bi mat hoan toan hoat tinh
xuc tac goi la nhiét do tdi han, thuong khoang trén
70°C.
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O nhiét dd t&i han, enzyme bj bién tinh, it khi
n6i phuc lai hoat 0. Nguoc lai, & nhiét do6 dudi 0°C,
hoat d6 enzyme tuy bi gidm, nhwng lai c6 thé tang 1én
<hi dwa vé nhiét do binh thuong.

254



Do bén clia phan tlr enzyme tang l1én khi cé co
chat, coenzyme Ca2* v.v...
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4. Cac yéu td anh hudng dén hoat ddong clia enzyme

4.3. Anh hudng cta pH

pH maoi treong cd anh hudng rd rét dén phan
(rng enzyme vi nd anh hwdng dén mirc do ion hoda
co chat va enzyme.
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4. Cac yéu t6 dnh hudng dén hoat ddng clia enzyme

4.3. Anh hudng clia pH

Pa s6, enzyme bén trong gidi han pH gitra 5
va 9, d0 bén cua phan tir enzyme tang Ién khi cé
co chat, coenzyme Ca2* v.v...
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Oc

Nhu trén hinh, pH

(&

thich hop .4
>
(pHoptimaI' pHopt) 100__
cho hoat déng cua
da sO6 enzyme vao 50+
khoang 7.
0 |
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Tuy nhién, cling c6 1 s6 enzyme c6 pH,, rat
thap (pepsine, proteinase acid cua vi sinh vat...), hoac
kha cao (subtilizine, pH__.>10).

opt
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pHopt cia 1 enzyme cling khdng cé dinh ma
phu thudc vao nhiéu yéu té khac nhau nhu co chat,
tinh chat dung dich dém, nhiét do...
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4. Cac yéu td anh hudng dén hoat ddong clia enzyme

4.4, Anh hudng cla cac chat hoat hda

Chat hoat héa la nhirng chat cé tac dung lam
cho enzyme tl trang thai khong hoat déng tro
thanh hoat ddng, hoac tir hoat déng yéu tré
thanh hoat ddong manh hon.
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4. Cac yéu t6 dnh hudng dén hoat ddong clia enzyme

4.4. Anh hudng clia cac chat hoat hda

Chat hoat hda cé ban chat rat khac nhau:
-cac coenzyme, NAD, NADP,

-cac vitamine lam nhiém vu chuyén hydrogene
(nhw vit C),

-cac ADP chuyén phosphate,
-o.-cetoglutaric acid chuyén amine.
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Nguyén nhan lam cho enzyme hoat déng tro
lai thwong la do:
-nhirng chat hoat hda pha v& mot so lién két trong
phan t enzyme,

-loai bo mot vai doan peptide,
-giai phong nhdm hoat dong trong trung tam hoat

dong cua enzyme.
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Cac cation kim loai nhw Ca**, Mg**, cac anion
halogen nhu CI, Br, I'... ¢4 thé tham gia tao thanh
trung tdm hoat dong ciia enzyme, lam cau ndi gitra
enzyme va co chat hoat dong, nén cling gia tang
hoat tinh xuc tac cua enzyme.
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4. Cac yéu td anh hudng dén hoat ddong clia enzyme

4.5. Anh hudng clia cac chat kim ham

Chat kim ham la chat c6 kha nang lam yéu hoac
cham d&t hoan toan tac dung clia enzyme.
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4. Cac yéu t6 dnh hudng dén hoat ddong clia enzyme

4.5. Anh hudng clia cac chat kim ham

Cac chat kim ham cé ban chat hda hoc khac
nhau, cd thé la cac ion kim loai, cac anion, cac hop
chat hitru co phan t& nho hodc cac protein. Cac chat
kim ham cé thé phan &ng thudn nghich hodc khéng
thuan nghich vdi enzyme.
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* Sy trc ché khdng thudn nghich hinh thanh
do cac chat (rc ché lién két cong hda tri bén v
chudi bén ciia mot hay nhiéu amino acid trong
qua trinh két hop vdi co chat, trong qua trinh xuc
tac, hoac don gian chi |a do s bao vé cau truc
khong gian.
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* Su &rc ché thuan nghich cé
- &rc ché canh tranh va

- (rc ché khbéng canh tranh
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E-S — E+P

E

s
N

E-I

cochat chat wc c{é canh tranh co chat

S
.

chat te ché khéng
canh tranh 269



chat trc c{é canh tranh

8

Treong hop trc ché canh tranh xay ra khi
enzyme thiéu tinh dac hiéu tuyét doi. Chat &rc ché
cd cau tao gidng vai co chat, nd két hgp vdi phan
tlr enzyme tai tAm hoat ddng ma enzyme dung dé
két hop vdi co chat. Nhuv vay, nd canh tranh vdi co
chat dé két hop vdi enzyme.
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Khi enzyme két hop vdi chat &rc ché |, tao phirc hop
E —I thi khéng thé hoat ddng nhu mot chat xuc tac
duaorc, chi cé phirc ES madi cho phép tao thanh san
pham P.
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Ty |1& cac phan tir enzyme lién két v&i chat e
ché, phu thudc vao ndng dé co chat, nong do chat
(rc ché va ai luc cia enzyme doi vdi co chat cling
nhw doéi v&i chat trc ché.
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Mot trong nhirng yéu to giai thoat enzyme
khoi chat &rc ché canh tranh la gia tdng ndng dd co
chat dé day chat rc ché ra khdi tdm hoat ddng cla
enzyme.
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Sy rc ché khéng canh tranh phu thubc vao
nong do chat (rc ché va ai luc cia enzyme doi vOi
chat (¢ ché.
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4. Cac yéu td anh hudng dén hoat ddong clia enzyme

4.6. Anh huwdng clia cac chat cdm irng

Co mot loai enzyme dac biét dong vai tro chu
dao trong su diéu hoa cac chu trinh bién dudng cla
tat ca cac vi sinh vat song.

275



4. Cac yéu t6 dnh hudng dén hoat ddong clia enzyme

4.6. Anh hudng clia cc chat cdm tng

Vi du nhu trong chu trinh bién dudng

A—>B—>C—..—>Z enzyme E, xuc tac giai
doan dau tién (A — B) thi bj &rc ché bdi san pham
cudi cung duoc sinh ra (Z). Kiéu &rc ché nay goi la e
ché nguoc (feed-back).
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Qua cac cong trinh nghién ctru, ho kham pha
ra, enzyme E, c6 dinh thuan nghich Z tai nhirng diém
khac vdi tam hoat dong ciia enzyme, goi la vi tri cam
rng.
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Enzyme cé cac vi tri cdm &*ng nay la enzyme
cam ng (alosteric enzyme). San pham Z, c6 dinh
enzyme tai diém khong phai tdm hoat dong, goi |3
chat cam &ng (allosteric effector).
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Sy cd mat clia mot chat cdm &ng cé thé [am
thay doi ai lwc clla enzyme ddi vdi co chat. Gay nén
su giam hodc tang van tdoc ban dau cta phan &ng.
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Thuwong thi enzyme cam &ng la enzyme dau
tién trong chu trinh bién dudng (E,, trong phan
(rng A — B) va sdn pham cudi cung trong chu trinh
bién dudng la chat (rc ché cam &ng. Con cac chat
hoat hda, kich thich gia tang phan &ng thuwong la
cac tién chat.
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Vi du phan tir hemoglobine (Hb), duoc xem 13
mot chat cdm &ng. Hb cd thé thay & 2 dang (chat e
ché cdm rng va chat kich thich gia tang phan &rng). Vai
tro chinh cta Hb la van chuyén O, gilta phoi va cac té
bao, dong thaoi van chuyén CO, vé phoi.
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Desoxy
hemoglobine
Dang T

Khi ham lugng O, dd va du trong co thé, cac
phan t& Hb & dang T (tense). O dang T, ai lyc clia Hb
doéi vdi O, ratyéu.
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Oxy hemoglobine

Dang R, &i lyc véi O, gap
70lan sov@idang T

Nguoc lai, khi thiéu O,, cac phan tlr Hb & dang R
(relax), O dang R, ai lyc cia Hb doi vai O, rat cao, dé
c6 thé van chuyén O,, cung cap cho co thé.
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5. Phan loai enzyme

Co nhiéu cach goi tén enzyme, cach goi thong
dung c6 dién pepsine, trypsine, chymotrypsine,
papaine... Hodc cd thé goi tén enzyme theo tén la tinh
cla co chat hay kiéu phan &ng, sau d6 cdng thém
“ase” vao goc chir. Vi du co chat la tinh bot amilum
thi enzyme la amilase, co chat |a protein (proteinum)
thi enzyme |3 protease. Con kiéu phan &ng |a van
chuyén gbéc methyl thi enzyme la methylferase, hoac
ki€u phan &ng la thay phan thi enzyme |3 hydrolase...
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Cac enzyme dugc sap xép va goi tén theo ngudn
gdc phan &ng hda hoc ma enzyme do xuc tac. Cac
enzyme dugc xép vao 6 nhém theo loai phan &ng :

1. Oxydoreductase
2. Transferase

3. Hydrolase

4. Liase

5. Isomerase

6. Ligase

285



Cac nhédm nay duoc chia thanh cac tiéu don vi
va tiéu tiéu don vi. Chang han nhu :

Nhom 1. Oxydoreductase

Tiéu nhdm 1.1. Tac dung 1én nhdm CH-OH

Tiéu tiéu n
Tiéu tiéu n

Tiéu tiéu n

Tiéu nhédm 1.2. Tac dung 1én nhdm e

nom 1.1.1. vsinap hay NADP* nhu chat nhan hydrogen

nom 1.1.2. v cytochrom nhu chat nhan hydrogen

nom 1.1.2. v 0, nhu chat nhan hydrogen

I
O
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Mot enzyme duoc biéu thi qua 4 loai chi s6. Vi
du nhu lactate dehydrogenase (LDH) xuc tac
phan &*ng sau :

CHy~ GH - COO: CHy~ GH - COO'

OH O
NAD* NADH + H*

Enzyme xuc tac (EC : enzyme catalase) phan &ng
oxi hda khir (oxydoreductase), nén dugc xép @ nhém
1 (EC.1). Enzyme nay xuc tac phan &*ng oxy héa alcool
(OH), nén thudc tiéu don vj 1 (EC.1.1.). Tiéu tiéu don
vi cla enzyme nay la 1 vi s&r dung coenzyme NAD*.
Cudi cung, la sb th& ty cia enzyme. Nhuv vy, enzyme
trén duoc ky hiéula: EC.1.1.1.27
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CHy~ GH - COO' CH;~ GH - COO'

OH O
NAD* NADH + H*

EC.1.1.1.27

Nhom 1. Oxydoreductase

Tiéu nhédm 1.1. Tac dung 1én nhédm ~CH-OH
Tléu tléu nhom 1.1.1. vsinap hay NADP* nhu chat nhan hydrogen

Tieu tieu nnom 1.1.2. i cytochrom nhu chat nhan hydrogen

Tléu tléu nhom 1.1.3. wi 0, nhu chat nhan hydrogen

I
O
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Nhom 1:
* Oxydoreductase

Cac enzyme thudéc nhém nay la nhitng
enzyme co coenzyme nhu NAD*, NADP*, FMN, FAD,
hem (hgp chat sat)... Théng thuwdng ¢ cadc nhdm
enzyme chinh sau :
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* Oxydoreductase

a. Dehydrogenase :

Xuc tac phan &ng tach H truc tiép tir co chat va
chuyén dén NAD* (Nicotinamide Adenine
Dinucleotide), NADP* (Nicotinamide Adenine
Dinucleotide Phosphate), FMN (Flavine Mono
Nucleotide), FAD (Flavine Adenine Dinucleotide).

SH, + NAD* = > SOH + NADH + H*
SH, + FMN (FAD) = > SOH + FMNH, (FADH,)
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'

H_ H
~<
CONH2> Nicotinamide - | CONR,
~
} "
SH, SOH
Ribose  peshydrogenase 1
NAD* NADH + H*
Adenine ~ -

Ribose

Deshydrogenase 2

SN

SH, SOH
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* Oxydoreductase

CH;CH,OH + NAD* —— CH;CHO + NADH + H*

«—

CH,CHOH - COOH + NAD*;—— CH,COCOOH + NADH + H*

b. Catalase : cho phép phan huy cac peroxyde tao
thanh 02 dé oxi hda co chat

Enzyme catalase da thuc hién mot

céng, nhung nhiéu chuyén, nhu
‘|202 } HZO + 02 phan hiy H202tao5 o dé oxi hda co
chat, d6ng thoi thi cling loai bd doc
td cho co thé, vi H202 cé hai

c. Peroxydase : xuc tac oxi héa co chat phu thudc
vao peroxide
RH, + H,0, - R+ 2H,0

292



* Oxydoreductase

d. Cytochrome:

cytochrome |a cac sac t6 hé hap tham gia vao
phan &rng oxi héa khir. Cau tric cia cytochrome
gdom 1 nhdm hem chira nguyén tlr sat Fe3*, tham
gia vao qua trinh van chuyén electron.

te

Cytochrome (Fe***) e Cytochrome (Fe**)
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Cac cytochrome khac nhau b&i nguén goc cla
nhom ngoai, nhu hem a, hem b, hem c...Su phan
biét nay dua trén sy khac nhau cua cac mach nhanh
R, R, Rs.

COO-

COO- Hemoglobine 294



Nhom 2:
* Transferase

Nhdm enzyme xuc tac phan &ng chuyén vi
cac nhom va cac goc hda hoc khac nhau gitra cac
phan t&r khac nhau. Cac enzyme nay thuwong tham
gia vao qua trinh trao d6i chat cla co chat rat can
cho hoat déng song cla sinh vat.

Tuy thudc vao nhdm chuyén vi ma enzyme cé
tén goi khac nhau nhu phosphotransferase,
aminotranferase, methyltransferase.
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- Phosphotransferase

xuc tac phan &ng chuyén vij gdc phosphate. Cac
enzyme nay thuong cd ti€p vi « kinase ». Chang han
nhu hexokinase xuc tac su chuyén vi gdc phosphate
tlr ATP (adenosine triphosphate) dén hexose.

ATP + D-hexose — ADP + D-hexose-6-phosphate

- Aminotransferase

xuc tac phan &ng chuyén amine giira cac acid
amine va cetoacid.
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Vi du enzyme glutamino, pyruvatamino-
transferase xuc tac phan rng chuyén nhém —NH, tur
glutamic acid dén pyruvic acid, tao o-cetoglutaric
acid va a-alanine.

COOH COOH
CH — NH CH C=0 CH

| 2 " °  Amino transferase | ;e
CH, + C=0 > CH, +  CHNH,
| | | |

CH, COOH CH, COOH
| |

COOH COOH

glutamic acid  pyruvic acid a-cetoglutamic acid a-alanine acid
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Nhom 3:
* Hydrolase

Nhém enzyme xuc tac phan &rng thuy phan cac
lién két ndi phan tr. Vi vay cac phan &ng do enzyme
nhom nay xuc tac ludén co6 nuwdc tham gia. Hydrolase
duwoc chia thanh bon phan nhém tuy thudc vao ban
chat cla co chat : esterase, glucosidase, peptidase,
amidase.
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* Hydrolase

a. Esterase :

Cac enzyme thudéc nhém esterase xuc tac
thiy phan cac lién két ester. Thudc nhém nay cé
cac enzyme nhu : carboxyesterase, lipase,
phosphoesterase, sulfoesterase...

carboxyesterase

R — COOR, + H,0 R — COOH + R,OH

Carboxyesterase xuc tdc phan trng thuy phdn lién két ester cua cdc
acid hitu co' :
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CH,OCOR _ CH,OH
CHOCOR + 3H,0 358 CHOH  + 3RCOOH

CH,OCOR CH,OH

Lipase xuc tac thay phan chat béo thanh glycerin va acid béo
tuvong ung
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OH OR

RO _P RO _P
| ~ OH | ~ OH
O O
phosphomonoester phosphodiester

Glucose-6-phosphate L Glucose + H;PO,

_ O-Ribose-Thymine
Adenine-Ribose — O — P
|~ OH "0

O

v

_ O-Ribose-Thymine
Adenine-Ribose -0 — P _ P
| OH ¥ | ~ OH

O O

Phosphoesterase (phosphatase) xtic tdc phan trng thuy phdn cdc ester
phosphoric. Ester phosphoric cé thé la phosphomonoester nhw glucose-
1-phosphate, glucose-6-phosphate hoac phosphodiester, thuwong gap
trong cdc phdn tor DNA, RNA :
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* Hydrolase

b. Glucosidase :

Xuc tac phan &ng thay phan cac lién két
glycosidic
R-0-R1 + H20 —> R10H + ROH
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CH,OH CH,OH CH,OH CH,OH

O O
maltase OH + OH
HO OH HO OH
OH OH

maltose a — glucose
CH,0H CHOH onc
HOH,C
saccharase CHZOH
CH OH
a — glucose — fructose
saccharose J ¥

Vi du maltase xuc tdc thuy phdn maltose la a-glucosidase con

saccharase xuc tdc thuy phdn saccharose la [(-fructosidase
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MOt trong nhirng enzyme dién hinh cia nhdm
glucosidase 1a amylase. Hién nay, nguoi ta biét co 3
loai amylase: o —amylase, [ - amylase va
glucoamylase, ngoai ra con cO enzyme maltase,
cellulose va cellobiase.
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- amylase:
a—amylase: c6 trong nudc bot, dich tuy, dich
rudt, a—amylase la mot metaloenzyme, trong phan tu

c6 chira it nhat mot nguyén t& canxi. Canxi cd tdc dung lam
bén céu tric béc 3 cua phdn tw enzyme, néu thiéu canxi c—amylase mat

khé nding xuc téc. —amylase c6 kha nang phan cat ngau
nhién cac lién két a—D(1-4) glycoside & giira chudi
mach polysaccharide. a—amylase thiy phan tinh bot
tao thanh dextrine, glucose, maltose va isomaltose.
a—amylase kém bén trong méi trwong acid nhung kha
bén vdi nhiét, pH toi wu khoang 5 — 6, nhiét do toi wu
khoang 60°C—62°C.
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LB —amylase: cé & cac hat ho hoa thao trong giai
doan ndy mam, cé kha nang phan cat chon loc tirng
hai don vi glucose lién két o—D(1 — 4) glycoside tw
dau khoéng khir, nén thay phan tinh bot chu yéu tao
thanh maltose va mét lwong nhé amylodextrine. -
amylase bén trong moi trweong acid nhung kém bén
vOi nhiét, pH tdi vu khoang 3 — 4, nhiét do toi uu
khoang 50°C — 55°C.

Tac dung phoi hop cia a—amylase va [-
amylase thuy phan hoan toan tinh bot (95%) tao
thanh glucose va maltose.
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Glucoamylase: c6 nhiéu trong ndm maoc, co kha
nang phan cat lién két a—D(1 —4), o—D(1 — 6) va ca o—
D(1 — 3) glycoside, bat dau tr dau khong khir cla
chuoi mach polysaccharide. Dudi tdc dung cla
glucoamylase, tinh bot bi thiy phan chd yéu tao
thanh glucose. Glucoamylase bi mat hoat tinh & nhiét
do trén 70°C. Pa s6 Glucoamylase hoat dong manh &
oH tlr3,5-5,5.
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glucomylase

< ojAuY

esep_tsoon,ﬁ o)

p - amylase
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- maltase:
co trong dich tuy va dich ruot, phan giai
duong kép maltose thanh a — glucose.
- Cellulase va cellobiase:

enzyme cua vi sinh vat, phan giai cellulose
thanh duwong kép cellobiose va cudi cung thanh
B-glucose.
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* Hydrolase

c. Peptidase:

Cac enzyme thuoc nhém nay xuc tac phan
(rng thuy phan cac lién két peptide trong phan t&
protein va peptide.

R-CO-NH-R' + H,0 PePUdase peool + RNH,
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Kha nang tac dung ciing nhu tinh dac hiéu cua
enzyme phu thudc nhiéu vao ban chat cua cac
nhdm chirc nam lién két peptide. Dya vao dac tinh
nay, cac peptidase thuong duwogc phan thanh cac
nhom nho nhu Endopeptidase va Exopeptidase :
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c. Peptidase:

- Endopeptidase:

chi cé tac dung vao phan trung tdm ctia mach
polypeptide, phan cat phan &ng protid thanh cac
phan nho hon. Thudéc nhém nay cé cac enzyme nhu
pepsin, trypsin, chimotrypsin, papain... va cac
protease khac.

Pepsin: la enzyme do mang nhay té bao da day tiét
ra 0 dang khong hoat déng, goi la pepsinogen.
Pepsinogen dugc chuyén thanh pepsin hoat dong
do tac dung cua HCl trong dich vi da day. pH toi wu
khoang 1,5 — 2.
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Trypsin: 1a enzyme do dich tuy tang tiét ra dudi dang
trypsinogen. Trypsinogen chuyén thanh trypsin hoat
dong do tac dung cua enterokinase, mot loai protease
clla mang nhay da day, phan &ng toi wu cua trypsin o
khoang pH 8 — 9.

Chimotrypsin: la enzyme tiéu hoa, dwoc tao ra o tuy
tang dudi dang chimotrypsinogen. Sy hoat hoa
chimotrypsinogen thanh chimotrypsin do tac dong
cua trypsin va ca chimotrypsin.
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Papain: la mot protease thuc vat, cod nhiéu
trong nhwa du du, bén nhiét hon protease dong vat,
nhiét do tdi wu 80°C, cd thé phan gidi mot sé
protein ma protease déng vat khong thé thay phan
dwoc nhu collagen, keratin... Papain la enzyme don
cau ti, ton tai dudi dang oxi hda khtr, va chi cé dang
khi*r madi co kha nang xuc tac

314



c. Peptidase: - Exopeptidase:

Chi cé kha ndng phan cat cac lién két peptide &
dau mach. Thudc nhdm nay cd cic enzyme nhu
carboxypeptidase, aminopeptidase, dipeptidase.

Carboxypeptidase: enzyme cua tuyén tuy, thuy phan
lién két peptide sat dau C. Thudng dung dé xac dinh C

cua aminoacid tan cung. , ‘
Aminopeptidase: enzyme xuat hién nhiéu ¢ rudt, thuy
phan lién két peptide sat dau N. Thudng dung dé xac
dinh ngudén gbc clia aminoacid tan cung clia chudi
peptid.

Dipeptidase: enzyme xuat hién nhiéu & rudt, thay
phan dipeptide thanh 2 aminoacid. 315



* Hydrolase

d. amidase:

La cac enzyme xuc tac qua trinh thuy phan amid

R-CO-NH, + H,0 -2Mdase. pcooH + NH,

Cac enzyme quan trong cua nhom nay la urease,
asparaginase, glutaminase, arginase.
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d. amidase:

Urease xuc tac qua trinh thay phan ure tao

thanh ammoniac va CO2. Urease co6 trong thuc
vat, nAm ma&c va mot so vi khuan.

H.N-C—-NH, + H,0 Y%8F NH, + CO,
Asparaginase va glutaminase xuc tac thuy phan

asparagines va glutamine:
O

HOOC — (|3H — CH,- C\ + n,0 2SParaginase  HOOC - ?H — CH,— COOH + NH,
NH, NH;

NH,
asparagine aspartic acid

Arginase la enzyme xuc tac qua trinh thuy phan arginine
tao thanh ornithine va urea. Enzyme nay gilt vai tro quan
trong trong qua trinh tao urea trong gan. Cling giong

urease, arginase ciling co6 tinh dac hiéu tuyét doi.
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Nhom 4:
*Liase

NhAm enzyme nay xuc tac qua trinh phan cat
hoac lién két cac hop chat hda hoc ma khéng cé su
tham gia cia nwdc. Qua trinh nay tao thanh hoac lam
bién Mmat ndi déi. Nhdm enzyme dién hinh clia l&p nay
la C-C-liase, C-O-liase, C-N-liase, C-S-liase.
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* Liase

- C-C-liase :

Decarboxylase: xuc tac phan tng tach nhém carboxyl

ra khoi co chat.
pyruvate-decarboxylase

CH,COCOOH CO, + CH,CHO

Vi du nhw pyruvate-decarboxylase la enzyme xuc tdc phan tng khw CO2
cua pyruvic acid.
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- C-C-liase :

Aldehyde-liase : xuc tac phan &ng tach nhom
aldehyde khoi co chat.

HO0,P-O0-HC 0O CH,-0-PO,H,

HO adolase
OH
_ C=0 . |
fructo-1,6-diphosphate | H —(]D—OH
CH,OH
Dihydroxyacetone-P Glyceraldehyde-3-P

Chdng han nhuw Adolase, xuc tdc phdn wng phén gidi fructo-1,6-
diphosphate thanh phosphodihydroxy acetone va
phosphoglyceraldehyde. 320



*Liase

- C-O-liase (hydrolase) :
xuc tac phan ng két hop hoac khir nuéc cua
cac hop chat hiru co.
Vi du fumarat hydrolase xuc tac phan &*ng sau :

H,0 HOQC

HOOC — CHOH CH, — COOH CH = CH
+H,0 COOH

Fumaric acid

Malic acid

Enzyme nay co tinh dac hiéu tuyét doi, ngoai fumaric
acid va malic acid, nd khéng tdc dung Ién cdc chat khdc.
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*Liase

- C-N-liase (deaminoliase) :

xuc tac phan &ng két hop hodc khir NH,. Vi dy
aspartat-deaminoliase la enzyme thuéc nhém C-N-
liase, xUc tac phan &*ng sau :

COOH COOH

QHNHZ aspa:tat deamino\liase PH + NH,
CH, R

COOH COOH

Aspartic acid Fumaric acid
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Nhom 5:
* I[somerase

Nhdm enzyme xuc tac qua trinh déng phan hoa,
chuyén hda cdc nhdm ndi phan t& ma cong thirc hda
hoc thd khong bi thay d6i. Chang han nhu sy chuyén
hda gitra dang L va D cé tén goi co chat-racemase,
gitra dang cis va trans cé tén goi co chat-isomerase.
Qua trinh chuyén hda nay déng vai trd quan trong
trong sy trao déi chét.

Cac enzyme dai dién ciia nhom nay la :
Glucophosphate-isomerase, Glycerophosphate-
Isomerase 323



* |somerase

Glucophosphate-isomerase xuc tac su chuyén
hda cac ester phosphoric cua glucose :

CH,OPO;H
e H,0,POH,C 0O . CH,OH
O glucophosphate-isomerase
HO
OH
HO OH OH
OH OH

glucopyrano-6-phosphate fructofurano-6-phosphate

324
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* |somerase

Glycerophosphate-isomerase xuc tac qua trinh
dong phan hda cla 3-phosphoglycerinic aldehyde va
phosphodihydroxy acetone, cac hgp chat trung gian
quan trong cua qua trinh Ién men.

CH,OPO;H, CH,OPO;3H,
CHOH glycerophosphate-isomerase c=0
CHO CH,OH
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Trong qua trinh dong phan hda néu cd xay ra su
chuyén nhédm ndi phéan tlr, isomerase dugc goi la
mutase.

CH,OH CH,OPO;H,
O OPO;H, phosphogluco-mutase O oH
OH OH
HO HO
OH OH
glucopyrano-1-phosphate glucopyrano-6-phosphate

Vi du enzyme phosphogluco-mutase xuc tdc phdn tng chuyén bién
thudn nghich cua glucopyrano-1-phosphate thanh glucopyrano-6-
phosphate.

326



Ngoai cac isomerase va mutase, con cO cac
racemase, xuc tac phan &rng déng phan hda,
chuyén nhédm hydroxyl OH hay H tao thanh
doéng phan day D hodc L.

?HO ?HO
HO—?—H H—?—OH
CH,OH CH,OH

L-glyceraldehyde D-glyceraldehyde
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Nhom 6:
*Ligase (synthetase)

Nhom enzyme xuc tac phan &ng két hop hai
phan tl&, st dung nang luogng tir cac lién két
phosphate cao nang. Cac lién két nay co thé lay tir cac
adenosine triphosphate (thuong la ATP). Enzyme dai
dién cia nhom nay la: Aminoacyl-t-RNA synthetase,
Glutamine synthetase, Ligase amino acid, Acetyl CoA
carboxylase
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*Ligase (synthetase)

Aminoacyl-t-RNA synthetase : thanh lap lién két
C — O trong phan &rng hoat héa amino acid cla tién
trinh sinh téng hop protein.

Glutamine synthetase : thanh |ap lién két C— N
trong phan &ng tong hop glutamine.

Ligase amino acid : thanh 13p lién két C — N
trong sinh tong hop protein.

Acetyl CoA carboxylase : thanh |ap lien két C—C
trong tién trinh tong hop acid béo (phan &ng thanh
lap malonyl CoA). 1 .



Chuwong 4: Glucid

Glucid la hop chat ty nhién thudng gap trong co
thé thuc vat, ddng vat va vi sinh vat.

? Ham luvong glucid trong dong vat va thuc vat co
bang nhau khong ?

Trong dong vat, lvong glucid khéng vuot qua 2%
nhung trong thuc vat, glucid chiém 80 — 88% chat
kho.
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Chuyén hod Glucid lién quan chat ché dén chuyén hod chat dam va chat béo:

Macromolecule
degradation

Cell
building blocks

Oxidative
respiration

Lltimate
metabaolic
products

Nucleic . - Lipids
i Proteins Polysaccharndes and fais
Nucleotides Amino acids Sugars Fatty acids
Deamination Glycolysis B-oxidation
Pyruvate
Acetyl-CoA
Krebs
cycle
HO CO,
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Chuyén hod Glucid lién quan chat ché dén chuyén hoa chat dam va chat béo:

Pong vat:
thua glucid
lam tang
duong huyét
va dan dén
roi loan
chuyén hda
lipid.

Macromolecule
degradation

Call
building blocks

Oxidative
respiration

Lltimate
matabalic
products

Nucleic : - Lipids
acids Proteins Polysaccharndes i fatn
Nucleotides | =-| Amino acids Sugars Fatty acids
Deamination \Glyﬂ:nh_.rsis B-oxidation
Pyruvate
Acetyl-CoA
‘I Krebs
cycle
- ¥
MNH5 H,O CO,
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Chuyén hod Glucid lién quan chat ché dén chuyén hoa chat dam va chat béo:

Thiéu Glucid
co thé s&
phan hay chat
dam dé cung
cap nang
lvong.

Macromolecule
degradation

Cell
building blocks

Oxidative
respiration

Lltimate
matabalic
products

Nucleic : - Lipids
Prot Pol harides
acids S CUASCEIeR and fats
Nucleotides | =-| Amino acids Sugars Fatty acids
Deamination \Glyﬂdﬁis B-oxidation
Pyruvate
Acetyl-CoA
'II Krebs
cycle
- ¥
MNH5 H,O CO,
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Chuyén hod Glucid lién quan chat ché dén chuyén hoa chat dam va chat béo:

Kha nang tich
trir Glucid co
han nén
lvong thura
Glucid sé
chuyén thanh
Lipid va tich
trit @ mo mao.

Macromolecule
degradation

Call
building blocks

Oxidative
respiration

Lltimate
matabalic
products

Nucleic : - Lipids
Proteins Polysaccharndes
acids i ‘ e s and fats
Nucleotides | =-| Amino acids Sugars Fatty acids
B-oxidation

Deamination \Glyﬂ:nh_.rsis

Pyruvate

|

Acetyl-CoA

‘I Krebs
‘ cycle
H,O CO

2
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Cong thirc tdng qudt cla glucid la C (H,0),.. Trong cdng thirc nay, ti I&é hydrogen va
oxygen twong ng vdi ti l1é hydrogen va oxygen cla nudc.
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Cay xanh tao ra glucid bang cach nao ?

6nH,0' + 6nCO, — (C,H,,0¢),, + 6n0O,*°

Cdy xanh téng hop glucid tir CO,, H,0 va ndng luwgng dnh sdng mdt troi,
qua trinh do goi la quang hop.

Con ngudi va dong vat thuong st dung glucid tir dau ?

Con nguoi va dong vat khéng co kha ndng
quang hop nén phdi st dung glucid chu yéu tir ngudén
thu'c vat.
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Glucid gilr nhiéu vai trd quan trong trong co thé séng

- cung cap nang luong, st dung truc ti€p nhu glucose hodc gian tiép nhu amidon, glycogen.

Tai sao glucose duoc si dung tryc ti€p, amidon va glycogen duoc sir dung gian tiép ?
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- ¢d vai tro cdu truc, tao hinh nhu cellulose, chitine, hyaluronic acid.

hyaluronic acid: glycosaminoglycan Hyaluronic acid tao thanh

dung dich trong va rat nhéot

CHz OH

oo 0 co tac dung lam tron cac
o0 . ™o khép xuong va lam cho
ol [ \J_ . | thuy tinh dich cia mat
HiY=— = CH5 A A , N
\—/ | déng vat cé xwong séng
dac nhu thach.

0
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- ¢6 vai tro bao vé (mucopolysaccharide): chitine cé trong vo cia con trung, tdm cua, giup khang
khuan.
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-gdp phan dam bdo tuong tac dac hiéu cla té bao (polysaccharide trén mang té bao hong cau,
thanh t& bao mot s6 vi sinh vat).
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Glucide duoc chia lam 2 nhdm 1&n:

-Monosaccharide : duong don
3 -9 Carbone

-Polysacharide : duong da
tlr 2 dén nhiéu géc duwong don
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Ngoai ra, chung ta con nghe ndi dén oligosaccharide. né thudc nhém
duwong don hay da ?

Truvong hop nay, Glucide dwoc chia lam 3 nhom lon:

-Monosaccharide : duong don
3 -9 Carbone

* Oligosaccharide
(thuéc nhdm polysaccharide)

bao gobm khéng qud 10 géc monosaccharide
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* Polysacharide :

Bao gobm nhiéu hon 10 géc monosaccharide két hop véi nhau.
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Glucid

I. Monosacharide (monose)

Polyalcohol (rugu da chirc) bi oxy hda cho ra monosaccharide.

CH=0
PHQH glycerol-aldehyde
PHZOH —  CH,OH (dang aldose)
PHOH o H,OH
CH,OH BN 2
8'vcer0|2 g=o dihydroxy-acetone

CH.OH (dang cetose)
2
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Glucid

CH,OH
CHOH
CH,OH

glycerol

Monosaccharide cé ciu tao aldehyde
goi la aldose

T
PH=O

PHOH glycerol-aldehyde
— CH,OH (dang aldose)

PHon
P_O dihydroxy-acetone

C; OH (dang cetose)
2

|

Monosaccharide cd cau tao
cetone goi la cetose.
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3C
4C
5C
6C
/C
8C

S6 carbone trong mach clia monosaccharide

: goi la dwong triose,
: duong tetrose

: duong pentose

: duong hexose

: duong heptose

: duong octose
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I.1. Cau tao monosaccharide

Dang thang

Dang vong

Pa hoc trong moén Hoa hiru co
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Pa hoc trong moén Hoa hiru co

Dang thang :

Puwoc biéu dién theo hinh chiéu Fisher. Trong phéan t
cac monosaccharide cd cac carbone phi doi xirng nén ching
cé nhiéu déng phan 1ap thé khac nhau.
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Pa hoc trong moén Hoa hiru co

Su phan biét gitta nhédm D va L & dang thang dua vao vi tri
cta nhdm OH nam gan nhém rugu bac nhat.
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O
//

C-H
|
H - C - OH
|
HO-C - H

H-C-OH
H-C-OH
CH,OH

D glucose

Pa hoc trong moén Hoa hiru co

O
//

C-H

|
HO-C-H

|
H-C - OH

HO-C-H
HO-C-H
CH,OH

L glucose
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Pa hoc trong moén Hoa hiru co
+ dé chi sy quay cuc vé phia phai

— dé chi su quay cuc trai.

0 0

// //

C-H C-H

| |
H-C - OH HO - C —H

| |
HO-C - H H-C - OH
H-C-OH HO-C-H
H-C-OH HO-C - H

CH,OH CH,OH

D (+) glucose L (-) glucose
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O thuc vat, thuong chi cd monosaccharide dang D, dang L rat
hi€ém ; thuc vat chi tong hop va déng hda duoc
monosaccharide dang D.
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Dang vong : nhdm carboxyl tac dung véi nhdm OH & cung
phan tlr (nguyén tac Haworth).

vong 5 canh :goi la furanose
vong 6 canh :goi la vong pyranose.
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%CcH,OH
5 0

H
Ox 1, H H/H 1
(|': N oH  H/OH
H_ c2- OH CH,OH HO
| OH / 3 (§H
HO — c? H . H/ )
C4 e cH)H 4 D-glucopi
H-C-=0OH a-D-glucopiranose
BN i (‘so
OHY
H—?—OH ‘ | \
53 H OH %CH,OH
’ OH
D glucose H 1

4
HO \ OH H/H

Truong hop glucose, phan &rng xay ra gitta 3 2

V4 7 e ? ] V4 H OH
nhom aldehyde (C-1) v&i OH o vi tri C-5 tao
thénh Vbng 6 Canh (pyranOSE). B_D_glucopiranose

354
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1 HOH,C CH,OH
CH,OH 4 1
‘ 2o ‘ / H\M  HO/oH
2
| OH _— 3
HO-C-H __ HOHC / onH
c|:4 o c H Ho TR D-fructof
H-C—-OH a-D-fructofuranose
. I\ AN
I H N0
‘ H - C- OH ‘ | (|:/ \
| OH H
&H,0H 0
HOH,C OH
D fructose 4 1
Con ddi vdi fructose, phan ng xay ra H\H  HO/c oH
gitta nhdm cetose (C-2) vdi OH & vi tri C-5 S

tao thanh vong 5 canh (furanose).

B-D-fructofuranose

355
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Dang dong phan o va p,

O O
4 1 4 1
H HO
H OH H\H  HO/cH,0oH
3 2 3 2
OH  H OH H

a-D-fructofuranose
B-D-fructofuranose

hydroxyl glycosidic
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Puong hexose : vong pyranose

buong pentose : vong furanose.
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1.2. M8t s monosaccharide dién hinh

a. Cac triose

O
%

H—|—OH O P=O O
CHZO—I|3—OH CHZO—IT’—OH

OH OH
glyceraldehyde-3-phosphate dihydroxyacetone phosphate

Cac ester phosphate don gidn nay la sdn pham trung
gian quan trong cla hau hét qua trinh trao doi
glucide.
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monosaccharide

b. Tetrose
0 7
// H g —H
H— g— OH H - | - OH
H—C - OH H—<|3—OH 0
|
CH,OH CH,0 - P - OH
erythrose OH

erythrose-4-phosphate

Erythrose-4-phosphate la ester phosphate cua erythrose, day ciling la
chat trung gian cda qua trinh trao déi glucide.
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monosaccharide

c. Pentose

Puong pentose cd 5 nguyén tl carbone va chung
thuwdng ton tai & dang vong, cac dudng pentose rat pho bién
& thyc vat.
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monosaccharide

, s x 1s Nhém aldoge
Cac pentose chuyéu la :

eoxyribose, ribose, arabinose, xylose
xylulose, ribulose.

\\ /
Y
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CHO CHO CHO CHO
H-C-OH H-C-H H-C-OH H-C-OH
H-C-OH H-C-OH HO-C-H HO-C-H
H-C-OH H-C-OH HO-C-H H-C-OH

CH,OH CH,OH CH,OH CH,OH
D-ribose D-deoxyribose L-arabinose D-xylose

Céng thirc cdu tao dang thdng cla cdc pentose
thuoc nhom aldose
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CH,OH CH,OH
C =0 C=0
H-C-OH HO-C-H
H-C-OH H-C-OH

CH,OH CH,OH
D-ribulose D-xylulose

Céng thirc cdu tao dang thang cla cdc
pentose thuoc nhom cetose .



HOH,C OH  HOH,C H  HOHC OH
4\ H H/4 L\ H H/OH H\H H/H
OH OH OH OH OH H
B-D-ribofuranose a-D-ribofuranose B-2-deoxyribofuranose

Céng thtrc cdu tao dang vong cua duong
pentose
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monosaccharide

d. Hexose

- Glucose: thudc nhém aldose, 1a monosaccharide phé bién nhat trong déng vat va thye vat, dac
biét cd nhiéu trong qua nho chin.
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monosaccharide

Trong co thé dong vat glucose la ngudn cung cap nang lvong
quan trong. D-glucose quay mat phang phan cuc vé phia phai
nén con co tén la dextrose.
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d. Hexose

- Fructose: thudc nhédm cetose. Fructose con goi la dwdng qua vi cd nhiéu trong qua va
mat hoa.
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d. Hexose

Trong co thé ddng vat fructose duoc sinh ra do sy thiy phéan
saccharose hodc do sy chuyén héa glucose thanh fructose
trong qua trinh trao déi chét.
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d. Hexose

Fructose lam quay mat phang phan cuc vé phia trai nén né con duoc goi la levulose. La loai
dudng c6 dd ngot cao nhat trong cac loai hexose.
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Fructose dé dang bi 1én men do cdc ndm men va thuong & dang furanose.

1
CH,OH
0 2 O
1 C=0 HOH,C OH
HOH,C CH,OH | 52 ,
5 2 HO - C-H
(\NH HO/Hy — , .~ H\H  MO/cH,0H
AR H=§ - on LS
OH H H - c|:5— OH
a-D-fructofuranose (?Hon B-D-fructofuranose

D fructose
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d. Hexose

- Galactose: thudc nhdm aldose, la thanh phan cha duong sira lactose. Galactose con
duwoc tim thay trong ndo, trong thanh phan ciu tao cha cac polysaccharide nhw agar
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d. Hexose

O 1 H
6CH,OH §c|:/
5 O
HO /4 H H— CZ— OH
4 1 — |
—
H\OH H/OH HO - |C°’ - H
3 2 HO-¢—H
H OH C|:L3
a-D-galactopiranose H - o OH
&H,0H

D galactose

HO /' H

N 4

%CH,OH

0
> OH

1
H \ OH H/H

3 2
H OH

B-D-galactopiranose
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d. Hexose

- Manose: |1a dudng aldose. It gdp & trang thai ty do, thudng duoc trich ra tir cac loai
rong nau va hat ngd. Manose dé dang bj 1én men bdi cic nAm men.
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d. Hexose

O 1 H
6CH,OH §c|:/
5 O
H /4 H HO — (;2— H
4 L
HO - C-H
HO\ OH HO /OH |4
3 2 H—?—OH
H H
a-D-mannose H - C|:5_ OH
CH,0H

D mannose

B-D-mannose
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1.3. Tinh chat chung cia monosaccharide

Monosaccharide : cé dé tan trong nuéc khdng ?
khéng tan trong dung moéi hitru co nhu ether, benzene, chloroform, dioxane, etyl acetate,
tetrahydrofuran v.v...
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Monosaccharide co tinh khit: nhom aldehyde va cetone
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.3. Tinh chat chung cia monosaccharide

a. Phan trng oxy hoa:

Monosaccharide 13 chat dé bj oxy hda, tuy thudc diéu kién va chat oxy hda, ta ¢ cac
sdn pham khac nhau.

377



Cac aldose khi bi oxi héa trong dung dich
brom, natri va iod cho ra aldonic acid.

Chtrec aldehyde

H
Osc/

I
H - C - OH
|
HO-C - H

H-C-OH
H-C-OH
CH,OH

D glucose

bi oxi hda

Br, — kiém

-Chirc carboxyl

COOH
|

H-C - OH
|
HO-C—H

H-C - OH
H-C - OH
CH,OH

D gluconic acid
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Khi oxi héa bang tdc nhan manh hon nhu HNO..

co bao nhiéu nhom bj oxi hoa, do la nhirng nhom gi ?

H
Osc/

I
H-C - OH

|
HO-C - H

H-C - OH
H-C-OH

HNO,

[
CH,OH

D glucose

v

COOH
|

H-C - OH
| acid

HO-C-H " dicarboxylic
H-C-OH

H—C - OH
COOH

D saccharic acid
(glucaric acid) 379



Ngoai ra, si oxi hoa glucide con tao thanh uronic
acid

CHO CHO
\ \

(CHOH), - (CHOH),
! !
CH,OH COOH

glucose Glucuronic acid

CH,OH cubi mach bj oxi héa thanh carboxylic acid.
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Uronic acid la thanh phan cta nhiéu loai
polysaccharide, l1a sdn pham trung gian khi xay
ra sw chuyén hda cac hop chat dudng hexose
(6C) thanh pentose (5C) trong quang hop.



Uronic acid co6 chirc nang quan trong trong
co thé dong vat dé khir cdc dbéc td & ngoai vao
co thé, bang cach két hop vdi doc t6 dé dudi
dang glycoside va dugc dua ra ngoai.
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Cac acid tao thanh t&r phan &ng oxi hoda
glucide b&i cdc enzyme trong miéng tiét ra la
nguyén nhan dan dén “Sau rang”, nd an mon
men rang.
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.3. Tinh chat chung cia monosaccharide

Chirc aldehyde hay cetone cia duong thuong bi oxi héa béi cac mudi kim loai.

Dwa vao tinh chat nay, cé thé nhan biét va dinh lvong dudng khir
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Vi du: Nhan biét duong khir bang thudc thir Fehling

Thudc thir Fehling la dung dich CuSO, v&i dung dich soude dam dac va
tartrat kép natri-kali.

R — EHO +4 OH +2Cu*®* —R-COOH+Cu,0+2H,0

glucose \ /’

Chtc aldehyde bj oxi héa thanh acid

Tao két tia dong oxit mau - doé gach
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Cho biét &rng dung cla viéc phat hién dwong khir

Duong khir [a nhitng chat nhu thé nao ?

Mot vai phan &ng dwgc dung trong |dm sang dé phat hién dudng trong nudc tiéu.
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.3. Tinh chat chung cia monosaccharide

b. Phan trng khtr:

Dudi tac dung cua chat khir, monosaccharide tao thanh cac polyol tuwong &ng, khi dé
nhém aldehyde hodc cetose sé bj khir thanh chirc rugu.
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Khir aldose cho ra mét polyol

Oy /"
C CH,OH
H - (|3 — OH H - (|3 — OH
HO—(:D—H NaBH, X HO—(:Z—H
HO—?—H HO—?—H
H—?—OH H—?—OH
CH,OH CH,OH
D galactose

D galactol (dulciol)
(aldose)

388



con khir cetose cho ra 2 polyol déng phan.

CH,OH CH,OH
CH,OH | |
| H—-C-OH HO-C—-H
C=0 | |
| HO-C—H HO-C—H
HO-C-H NaBH, | |
| H-C-OH + H-C - OH
H-C-OH | |
| H—C - OH H—C - OH
H-C-OH | |
| CH,OH CH,OH
CH,OH
D sorbitol D mannitol
D fructose
(cetose)

Pé khir cdc monosaccharide, ngudi ta dung cac chat khir nhu
hydride kim loai, hon hgp Na-Hg.
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Glucose — Sorbitol

Mannose — Manitol
Ribose — Ribitol
Xilose - Xilitol

Cac ruou sorbitol, manitol, ribitol ... thuwong
gdp trong qua, hat, rau, ndm, to...
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|.3. Tinh chat chung cia monosaccharide

c. Phan rng tao ester:

Khi phdn (rng v&i acid, monosaccharide cd thé tao cac ester phirc tap. DAy la tién trinh
quan trong trong qua trinh bién dudng glucid
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|.3. Tinh chat chung cia monosaccharide

Thuong la nhédm ruou bac nhat bj ester hda.

CH,OH CH,OPO,H,
O O
H H H H
" +  H,PO, H
HO\OH  H/OH HO\OH  H/OH
H OH H OH
Glucose Glucose-6-phosphate
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|.3. Tinh chat chung clia monosaccharide

d. Phan trng tao glycoside:

Nhém hydroxyl cha glucose cé khd ndng phan (rng véi rwgu khan dé tao thanh
glycoside.

CH,OH CH,OH
@) @)
H H H H
H + [CHOH | — H
HO \ OH H /|OH HO \ OH H/ O-CH,
H  OH H  OH
a-Glucose methanol Methyl a-glucoside

393



|.3. Tinh chat chung ca monosaccharide

d. Phan &ng tao glycoside:

Trong phan ti glucoside, phan phi glucide thé vao vi tri hydrogen (OH
glycoside) goi aglycone. Lién két gitra glucide va aglicone dugc goi la lién
két glycoside.

két glycoside

CH,OH CH,OH
O O
H H H H
) + CH,OH H
HO \ OH H/ OH HO \ OH H/ O-CH,
H OH H OH
a-Glucose methanol Methyl a-glucoside

aglycone (phi glucide):
thé vao H trong nhom
OH glycoside
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Ngoai ra, lién két glycoside con duoc tao thanh gilra cac
monosaccharide dé tao nén céc di, oligo, va polysaccharide.

CH,OH CH,OH
0 O ’
H H H/H
AN\ -
HONOH  H/[OH HO\OQH  H/OH
H OH H OH
a-D- glucose a-D- glucose
CH,OH CH,OH
0 0
H/H H H /H H
HONOH 1/ O OH H/OH
H OH H OH

Disaccharide mantose 395



|.3. Tinh chat chung cia monosaccharide

e. Phan (rng tao duwong amine:

Trong tu nhién cd mot so loai dwong chira nhdm amine do sy thay thé nhém
OH bang nhédm amino hay acetylamino, ching xép vao nhém amino sugar (dudng
amine).

O O
H /4 H H/H H
HO\OH  H/OH HO\PH H/OH
|
H NH, H NH - CO - CH;
D- glucosamine D- acetyl glucosamine

Tri viém khop 396



Cé phai tat cd monosacharide déu la duong khir ?



Glucid

Il. Oligosaccharide

Oligosaccharide con goi la duwong nhd duoc ciu tao bdi 2 dén 10 phan tl
monosaccharide, lién két v&i nhau bdi lién két glycoside.

398



Glucid

Tuy theo s6 monosaccharide nguoi ta chia Oligosaccharide ra

disaccharide (2 g6c monosaccharide), trisaccharide (3 gbc monosaccharide), tetrasaccharide(4
gbc monosaccharide) ...
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Il. Oligosaccharide

I1.1. Disaccharide:

Disaccharide 13 oligosaccharide do 2 phan t&r monose tao thanh theo kiéu glycoside.
Cac gbc monosaccharide trong phan tlr disaccharide cé thé giéng hodc khac nhau.
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Il. Oligosaccharide

Tat ca cac disaccharide cd thé chia thanh 2 nhdm, nhdm disaccharide khir va
disaccharide khong khtr.
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Suv tao thanh disaccharide khtr:

CH,OH CH,OH
O O
H
H H H/H
H .\ -
HO \ OH H/OH Ho \ OH H/OH
H OH H OH
a-D- glucose a-D- glucose

v

hydroxyl glycoside hydroxyl alcohol
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CH,OH CH,OH
0 O

H /| H+H|_| H

HONOH H/OH HO\QH  H/OH

H OH H OH
a-D- glucose a-D- glucose CH,OH CHonO
H /H ° H H/H H
“o\oH H/ O OH H/OH
H OH H OH

Disaccharide maltose

Nhom OH glycoside 103



Suv tao thanh disaccharide khong khr:

a-D- glucopyranose B-D-fructofuranose

HOH,C

H\H HO/cH,oH

OH H 204

Saccharose



Céac disaccharide phd bién:

a. Saccharose:

Saccharose co trong thuc vat, dac biét cé trong
cU cai duwong tlr 10 dén 20%, trong nwdc mia tw
14 dén 25%.

y >
x VAV

potagére sucriére fourragere
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Céac disaccharide phd bién:

Saccharose co tan trong nuwdc khong ?
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Céac disaccharide phd bién:

Saccharose

- tan nhiéu trong nudc,
-khéng tan trong da s cac dung mai hitu co.
-Néng chay o nhiét d6 184°C.

-Do khoéng con nhdm OH glycoside nén khong con tinh khr.
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Céc disaccharide phé bién:

Khi dun néng véi acid, saccharose dé dang bi thay giai

Qua trinh thay giai saccharose, sé tao ra 2 monosaccharide gi ?
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b. Maltose . Cac disaccharide phé bién:

CH,OH CH,OH CH,OH CH,OH
O O o o
OH + OH ) o4 OH
HO OH HO OH ] HO O -
on oH OH OH
@~ glucose maltose

Nhom OH glycoside

con tinh khtr

maltose cé trong mam théc, mam mach, glycogen
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Cac disaccharide phd bién:

c. Lactose :

Con goi la duwong sira vi co trong sira

p-D-galactopiranose cau tao Lactose
CH,OH 1
O
HO /' H

p-D-glucopiranose

0 CH,OH )

H OH O “oh
H/H

H\ OH H/H

2, \OH H/H

H OH

Lactose (4-O-f-D-galactosepyranosil-D-glucose)
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d Ce"Obiose Cac disaccharide phé bién:

La thanh phan cla cellulose

CH,OH CH,OH
° ° OH
H /4 OH H/H
+ —_—

HONOH H/H HO\PH H/H

H OH H OH
B- glucose B- glucose CHOH 1 CHonO
O
H H H H OH
@

HONOH  H/H  2\OH H/H

H OH H OH

cellobiose "



Il. Oligosaccharide

I1.2. Trisaccharide:

Trisaccharide thudng gap la
raffinose va

melesitose
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11.2. Trisaccharide:

Cau tao raffinose

Il. Oligosaccharide

6

CHZOHO /CHz o
HO /1 H OH/H H
A\ OH  H 4 Lo \OH  H
H OH H OH
a-galactose a-glucose o
HOH,C 0 2
H\H HO/cH,oH
OH H
[-fructose

Raffinose khong con tinh khr.

413
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Il. Oligosaccharide
11.2. Trisaccharide:

Raffinose hién dién & nhiéu loai thyc vat, dac biét |a cd cai duong, hat bong.
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Il. Oligosaccharide

I1.3. Tetrasaccharide:

Pho bién nhat |3 stachiose, cé trong cac loai hat va mat di khi hat ndy mam.
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I1.3. Tetrasaccharide: Il. Oligosaccharide

Cau tao Stachiose

CH,OH

0 CH, CH,
HO /1y A — I — o,
HO/ H P H/H
H \ OH H
H\PH H OH H
" o H OH " 5
galactose H H
galactose glucose
HocH,/ ©

H\H HO/cH,oH
fructose 16
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Glucid

I1l. PO ngot cua saccharide

Do ngot la tinh chat quan trong nhat cla saccharide. Song gia tri khéng phai & d6 ngot
ma & chd chat ngot cd dé tiéu hda va cung cap nang lugng cho co thé hay khéng.
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G I U C|d lll. PO ngot cua saccharide

Tat ca cac mono va oligosaccharide déu cé vi ngot, song vi ngot cta chung khac nhau.

PH=O H,OH

CHOH),

% m

H,OH

duong ngot la do cd chira trong phan tlr cac nhém —CH,OH, -CO-
CHOH 8



Bang d6 ngot

Tén hop chat D6 ngot tuong doi
Lactose 0,2
Raffinose 0,2
D-galactose 0,3
Maltose 0,3
Xylose 0,4
Glycerol 0,5
D-glucose 0,7
Saccharose 1,0
D-fructose 1,7
Cyclamate natri 30
Aspartam 190
Saccharine 500
Dihydrochalcon neohesperidine 1000
S-nitro-2-propoxyaniline 4000
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Bang d6 ngot

Tén hop chat D6 ngot twong doi
D-fructose 1,7
< Cyclamate natri 30
Aspartam 190
Saccharine 500
Dihydrochalcon neohesperidine 1000
S-nitro-2-propoxyaniline 4000

chat ngot nhan tao dau tién dugc st dung

420



= SO, NHSO,Na’

N0

Saccharine Cinamate natri
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COOCH,
H;N ~ CHCONHCHCH;
CH,COOH

aspartam

MOt chat ngot nhan tao mai la aspartam, methyl ester cla dipeptide gitra
phenylalanine va acid aspartic.

Aspartam:peptide
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COOCH,
H;N ~ CHCONHCHCH;
CH,COOH
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COOCH,
H;N ~ CHCONHCHCH;
CH,COOH

aspartam

Tai sao nguoi kiéng an can sir dung aspartam hon saccharose ?

Aspartam ngot hon saccharose 190 IGn, va hién nay dwoc str dung trong cdc
logi nuwdc ngot khéng néng lvong.
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L-aspartyl-L-phenylalanine methyl ester

Aspartate Phenylalanine Methanol

Cong thuc Aspartam

425



ISOMALT o

Puong Isomalt

Buong an kiéng

* Ngan chan bénh tiéu duiing

* Chéng béo phi

* Giam higng md trong mdu —— |
* Nglia siu ring T s

||| 0] ’
Ngot véan thon, ngon van khée

Pudng Isomal La sdn pham tu nhién cé ngudn gdc tir tinh bét (ch cdi duwdng) cd
dod ngot thap (6/10) va cé ham luong calori thdp 240Kcal/100g so v&i duwdng mia
thong thuong 370Kcal/100g.
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Glucid

IV. Polysaccharide

Polysaccharide do nhiéu géc monosaccharide két hop véi nhau, c6 khéi lwgng phan
tl [on.

427



G I UCI d IV. Polysaccharide

Cac monosaccharide trong phan tlr polysaccharide c¢6 thé 1a 1 loai hay nhiéu loai
khac nhau.

428



IV. Polysaccharide

IV.1. Tinh bét:

Tinh bét dwoc tong hop nhu thé nao (nhd qua trinh gi cha sinh vat) ?

Tai sao goi la chat du tri

Tinh bét 1a sdn pham quang hop & thuc vat,

la chat du trir quan trong nhat tich IGy trong cu, hat,
qua (lua 60 — 80%, ngd 65 — 75%, khoai tay 12 — 20%).
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OH
HO =
Glu = Glucose

. OH HO
dextrin

Q|O (@)
I

A

—

extrln

- Glu — Glu — Glu = Glu = Glu = Glu- Glu -= Glu - Glu — Glu — Glu — Glu = Glu — Glu — Glu — Glu— Glu

— Glu - Glu - Glu-Glu

Tinh bot cé thé thiy phan bang enzyme hay acid

430
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dextrin

R

Glu — Glu — Glu — Glu—- Glu — Glu - Glu - Glu - Glu - Glu

ottt

Glu Glu Glu

Glu Glu Glu

Glu

Cac dextrin tiép tuc dwoc thiy phan tao san pham cudi

cung la glucose
431



Tinh bot godm 2 loai la amylose va amylopectin.

-Amylose: Ia polysaccharide dé tan trong nwdc dm, cho dung dich cé d6 nhat thap
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Vé ciu tao hda hoc, amylose 1a chudi dai khong

g
glycoside.
[
CH,OH CH,OH
O
HO\ OH O —+\ OH
OH

OH

amylose

phan nhanh, cé khoang 300 - 1000 ctia goc o.-D-
ucopyranose, lién két voi nhau bai lién két a-1-4

CH,OH

OH O

OH
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Tinh bot cho phan (rng mau xanh véi iod.

U
U

Pun ndng mat mau xanh.

Taisao ?

434



Giai thich

_____

Phan t&r amylose c6 dang xoan, moi xoan cé 6 goc glucose.
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Cac phan tr glucose bén trong xoan két hop vdi iod, cho ra mau xanh.

Khi dun ndng, ciu truc xodn bi pha v&, iod tach khoi vong xoan, — mat mau xanh
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-Amylopectin: c6 cau tric phan nhanh, dugc cau tao badi
nhiéu phan t& glucose, ndi v&i nhau badi lién két a-1-4 glycoside va o-1-6
glycoside.

CH,OH_ CH,OH CH,OH_

oo e

CH OH

- L?

amylopectin




Amylopectine chi hoa tan khi dun ndng va cho dung dich cé d6 nhét cao, tao thanh ho
(hé hoa, bot nhao).

- Cho mau tim do khi tac dung véiiod,

- Trong lwgng phan t& cia amylopectin cao hon amylose khoang vai triéu.
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Da s06, cac dang tinh bdt chira 15% - 25% amylose va 75% - 85% amylopectin.

Ham luvong amylose va amylopectine cé thé thay déi tuy theo diéu kién canh tic, giong, thoi
ky sinh trwdng va phat trién cla cay trong.
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Khi bi thay phan bé&i acid hay enzyme, amylose va amylopectin déu bj thdy gidi cho ra
a-glucose.
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IV. Polysaccharide

IV.2. Glycogen:

La glucid dv trit, cling la nguén cung cip nang lvgng chinh cla ngudi va ddng vat, nén
dwoc goi la tinh bot ddng vat, chd yéu hién dién trong gan va co, ham luvgng tuan tyw 13 5% va
1%.
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IV. Polysaccharide IV.2. Glycogen:

Cau tao cla glycogen twong tu amylopectin (cling duoc ciu tao bdi a-D-glucose),
nhung c6 nhiéu mach phan nhanh hon.

Glycogen cho mau tim doé vdi iod, hoa tan trong nudc nong.
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IV. Polysaccharide

IV.3. Cellulose:
Co & trong thuc vat, chung thuwong lién két vai cac chat khac nhw lignin, hemicellulose,

pectin.

Cellulose la thanh phan chd yéu cia thanh té bao thyc vat.
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IV. Polysaccharide
IV.3. Cellulose:

Cellulose cé nhiéu & loai thuc vat nao ?

Khoai lang va khoai tay c6 nhiéu cellulose khéng ?

Cellulose cé nhiéu trong sgi bong vai (95 — 98%), lanh (80 — 90%),
day (85— 90%), g6 (40 — 50%), 13 (15 — 20%).
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CH,OH_ CH,OH CH,OH

. 0 0
@) ~
0 _{ 0 ™o
OH OH > OH ~
OH OH

OH

Cellulose

Cellulose 1a chudi dai khdng phan nhdnh, vai s6 gbc glucose tir hang nghin dén hang
chuc triéu.

Trong phan tl cellulose, cac géc nay lién két véi nhau bang lién két B 1,4-glycoside.
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CH,OH CH,OH CH,OH
N @ @ O
@) ~
@ O @) “
OH OH OH
OH OH OH
Cellulose

Khi thay phan bang acid dam dic, cellulose cho céc géc B-glucose. Cellulose khéng tan
trong nudc, chi tan trong dung dich ammoniac cGa hydroxyd déng.
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IV. Polysaccharide

o-glucose

IV.4. dextran:

a-glucose

CH H

o-glucose
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La polysaccharide du trit cila ndm men va vi sinh vat.
Dung dich dextran c6 do nhét cao.

Dextran dworc st dung trong sac ky loc gel.
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MOt vai dextran con dugc st dung diéu tri bénh nhu dich thay thé huyét twong.
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IV. Polysaccharide

@)
_ HOH,C OH
IV.5. Inuline (fructosan) . ,
H\H  HO/CH,oH
] 3 1!
OH H

B-D-fructopiranose

Q
, , 9
Inuline dugc cau tao bai D-fructose nén con goi la fructosan. HO CH, lq\o/
S %
OH o,
OH ®
OHO
HO-CH, - O
HO
CH, -
o
HO" CV - 0O
HO
CH, .
7F OH OH
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IV. Polysaccharide
IV.5. Inuline (fructosan)

o.-D-glucose

Trong phan t& inuline, cac goc fructose lién két véi nhau boi
lién két B 2-1 glycoside. Dong thoi, lién két véi moét phan tir a-D-
glucose.

D-fructose
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IV. Polysaccharide

IV.5. Inuline (fructosan)

Hoa tan trong nuwdec,
Khi thém ruou vao dung dich, ta thu dwoc két tda inuline.

HOH,C

OH

2
H  HO/CH,0H
4 1
4
OH H
B-D-fructopiranose

ZF OH OH
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IV. Polysaccharide IV.5. Inuline (fructosan)

NG c6 nhiéu & rau cai dang va mét sé cay ho hoa thao.
O cac thye vat nay, inuline thay thé tinh bot.
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IV. Polysaccharide

IV.6. Chitine

Cé cau truc gan giong cellulose

CH,OH 1 CH,OH
O O
\
0 o 0
AN
OH 2\ OH
HN = G — CH, HN — C — CH,
0 O

——

N-acetyl glucosamine

chitine
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Cellulose thicé & TV hay dV ?

Chitine cling cé & TV, nhung la TV hoai sinh nhw ndm méc.

Thé trong ndm maoc cé cellulose khdng ? C6 vi chitin chi thay thé mot
phan hay toan bo cellulose trong té bao cla cac thyc vat hoai sinh.

Chitine la hgp chat chinh clia bé khung bén ngoai ciia nganh chan khdp va nhirng dong vat
khéng xuwong séng khac.
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Chitine khéng hoa tan trong nudc, trong dung dich acid va kiém loang va cdc dung moi
hitu co.

Chitine hoa tan trong dung dich ddm dadc va ndng clia mot sé mudi nhu litium thiocyanate
hay calcium thiocyanate.
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IV. Polysaccharide

IV.7. Hemicellulose:

Khéng hoa tan trong nudc, nhung hoa tan trong dung dich kiém.
Cung vadi cellulose, hemicellulose tao vach té bao thuc vat.
Mot phan hemicellulose duoc sir dung lam chat dinh dudng du trir.
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IV. Polysaccharide

IV.7. Hemicellulose:
Ham lwong Hemicellulose c6 nhiéu trong thanh phén nao cua céy?

Hemicellulose cé nhiéu trong phan go cla cay, trong triu rom ra, vé hat, 18i ngo.

Tai sao c6 nhiéu trong cdc thanh phdn nay ma khéng cé nhiéu trong ld ? (ciing giéng nhw canxi
c6 nhiéu trong xwong ma khéng nhiéu trong thijt
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IV. Polysaccharide

IV.7. Hemicellulose:

Hemicellulose bi thily phan dé dang hon cellulose, cho ra cac hexose nhu mannose,
galactose, hoac pentose nhu arabinose, xylose.
Do dd, hemicellulose con cé tén goi twong rng nhu galactan, mannan, araban, hay xylan.
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CH,OH RO

CH,OH
O
HO O
OH

OH
galactan

- Galactan c6 nhiéu trong cdy, tham gia vao thanh phan cdia mang té bao trong vé va hat. Cau
tao cla cdc galactanfwong déi khac nhau va chua duoc nghién ciru nhiéu.
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CH,OH CH,OH

_ O—
HO O °
OH
OH OH
OH
OH OH
galactan

Galactan cta hat dau lupin Taqnét trong nhirng galactan dién hinh gém 100 — 120 g6c -
galactopiranose, k&t hop vdi nhau bang lién két 1-4
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- Mannan la nhirng palysccharide dwgc tao thanh tir cdc gbc mannose. Mannan tham gia vao
thanh phan cdu tao mang.té bao thuc vat, cling nhu vi sinh vt (ndm méc, ndm men).
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Trong ndm men saccharomices cerevisiae d3
tach duoc mannan vodi cong thuec:

—O—\

mannan

AN
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- Araban |a nhitng polysaccharide dwgc tao thanh tir cac goc arabinose thuwong la L-
arabinofuranose v&i phant lwgng khoang 6000 két hop vdi nhau badi lién két 1-5.
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MOoi gbc arabinose thi 2 trong chuoi
con duoc két hgp thém mot phan tir
arabinose khdac bang lién két 1-3.

araban
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OH OH OH a
xylan

- Xylan cé trong gb, rom ra, |a thanh phan cla thanh t& bao cla médt sé co quan thyc vat. Trong
go clla mot sb loai cay 1a rongNwong xylan chi€ém dén 25%, con trong gob cay |a kim cé khoang
12%.
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O ™ |\O O
\l OH 1 Ow OH N OH

OH OH OH a
xylan

Xylan duoc taothanh do cac goc B-D-xylopyranose lién két 1-4.
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IV. Polysaccharide

IV.8. cac hop chat pectin:

Cac hop chat nay la polygalacturonic rat phd bién & thuc vat, bi két tda béi rwou.
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IV. Polysaccharide IV.8. cac hop chat pectin:

Trong thuc vat, pectin c6 & 2 dang:
- Dang khdng hoa tan, goi la propectin, cd & trong thanh té bao.

Qua chin khac qua xanh nhu thé nao ? mém — clirng

Khi qua chin, dudi tac dung cia enzyme protopectinase hoac
cac acid hitu co trong qua, protopectin chuyén thanh pectin

hoa tan lam qua mém. 469



-Dang hoa tan, cé trong dich té bao. Cé kha nang lam déng thanh keo cac dung dich duong néong
do cao khi cd mat cac acid hitu co.
Tinh chat nay duoc si dung trong ki nghé banh keo khi san xuat mdt, nudc qua...
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Céc pectin con cé trong soi thuc vat (day, gai) lam cac sgi gén lai v&i nhau.

Khi ngdm day trong diéu kién yém khi, cac vi sinh vat tiét enzyme phén giai pectin, lam céc soi
roi ra.
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IV. Polysaccharide

IV.9. Cac mucopolysaccharide

La cac polysaccharide pho bién trong mé bao ddng vat, ching cé nhiéu trong mé lién
két, chat gian bao, thay tinh thé.

Chdng con cé trong thanh phéan tiét to cla tuyén nhay, tuyén dich.
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IV. Polysaccharide

IV.9. Cac mucopolysaccharide

Pho bién nhat 13 :
hyaluronic acid, chondroitinsulfate co trong sun,
mucotinsulfate cé trong dich da day.

Heparin cé trong co bap, phdi, tim, gan. Trong cac t& bao khac heparin phdi hgp vdi protein tao
chat chéng déng mau.
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IV. Polysaccharide
1.V.10. Agar-Agar

La polysaccharide cao phan tlr c6 trong mét s6 rong bién, tan trong nwdc ndng, tao
dung dich keo. Khi d€ ngudi, dung dich dong thanh khoi kha chac.
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IV. Polysaccharide V.10. Agar-Agar

Tinh chat nay duoc &ng dung trong nudi cdy mé, dung trong thwc pham, [am banh va
giai khat.
Agar gdm 2 polysaccharide |3 agarose va agaropectin
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Chuong 5. Lipid

lipid c6 quan trong khong ? hay chi gay bénh béo phi, m& trong
madu. ....

Lipid: Alcohol + acid béo

(glycerol)

Thuc vat, ca bong vat
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Chuong 5. Lipid

acid béo
/ \ A A
Dong vat
Thuc vat, ca
a. palmitic, a. stearic : bao hoa
, Cis
a. Oleic : chwa bao hoa, 1=

trans

a. linoleic, a. linolenic : chuwa b3o hoa, nhiéu=

SN f | d
Omega3FA? «—— DHA (omega 3) ?nor,a(t);]:e

docosahexaenoic acid 477



How dietary essential fatty acids
are converted to LCPUFAs

Diet

Source of linoleiz acid

(15:2

1 series 8

omega 6]

icosAncids

L J

(20:4 o

Arachidonic acid
ARA)

mega )

2 =erips 8

ico=anoids

Y

=ource of ee linolenic acid
(12:3 omega 3)

A B desaturation

Elongation

A S desaturtion

¥

Eicosapentancic acid
120:5 omega 3)

3 =eries eicosanoids

Elongation

Elongation

A B desaturation

¥

OMEGA-3 & = °
EPA & DHA It
Viarmin %

eC

DEEP SEA SALMON FISH Oit

100 Ssfge
1000 my

-HO6 tro lam giam luong cholesterol va
triglycerid trong mau
-B6i du®ng mo véng mac mat, giup

[ cocicdation

Dinoosahexaennic acid

(OHA)

;ang mat, gidm moi mat

(22:6 omega 3)

1Gilp nang cao tri lwc, chdong thodi hda

The ezsential fatty acids linoleic and w linolenic acid are converted into Inngern a O
chain, more unsaturated omega-6 and omega-2 fatty acids by a series of . N ~ ., o > A
desaturases and elongases. The liver enzyme, A-§ desaturase, is considered thBO| bo cot h e g| u p ann go N ng u tot
rate-limiting factor in the endogenous synthesiz of LCPUFAS. Dietary linoleic acid ’

iz preferentially converted to ARA, and dietary alphalinolenic acid to DHA.
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Omega 3 FA?

Linolenic acid

- = —_— L
R T e T
T

: : _ . (EPA)
Eicosapentaenoic acid

Molecular structure of docosahexaenoic acid (DHA)

ﬁ
AMAANNNN,,

22:6, omega -3
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List of omega 3 fatty acid

This table lists several different names for the most common omega-3 fatty acids found in nature.

Common name

Lipid name

Chemical nhame

Hexadecatrienoic acid (HTA)

all-cis-7.10,13-hexadecatrienoic acid

a-Linolenic acid (ALA)

afl-cis-9,12,15-octadecatrienoic acid

Stearidonic acid (SDA)

all-cis-6.9,12 15-octadecatetraenoic acid

Eicosatrienoic acid (ETE)

afl-cis-11.14 17-eicosatrienoic acid

Eicosatetraenoic acid (ETA)

all-cis-8.11,14 17-eicosatetraenoic acid

Eicosapentaenoic acid (EPA)

all-cis-5.8.11.14,17-eicosapentaenoic acid

Heneicosapentaenoic acid (HPA)

all-cis-6.9,12.15.18-heneicosapentaenoic acid

Docosapentaenoic acid (DPA),

Clupanodonic acid 22:5(n-3) |all-cis-7,10,13,16,19-docosapentaenoic acid
Docosahexaenoic acid (DHA) 226 (n-3) all-cis-4,7,10,13,16,19-docosahexaenoic acid
Tetracosapentaenoic acid 24:5(n-3) |all-cis-9,12,15,18,21-tetracosapentaenoic acid
Tetracosahexaenoic acid (Nisinic acid) | 24:6 (n-3) all-cis-6.9,12,15.18,21-tetracosahexaenoic acid
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Omega 6 FA ?

HO 1

Lek

9 12

The chemical structure of linoleic acid, & comman »-6 fatty acid found in - &

marny vwarstashlae nils

List of omega 6 fatty acid

Common name
Linoleic acid (LA)
Gamma-linolenic acid (GLA)
Calendic acid
Eicosadienoic acid
Dihomo-gamma-linclenic acid (DGLA)
Arachidonic acid (AA)
Docosadienoic acid
Adrenic acid
Docosapentaenoic acid
Tetracosatetraenoic acid

Tetracosapentaenoic acid

Lipid name Chemical name
18:2 (n- all-cis-9,12-octadecadienoic acid
18:3 (n- all-cis-6,9,12-octadecatrienoic acid
18:3 (n- 8E,10E, 12Z-octadecatrienoic acid
20:2 (n- all-cis-11,14-eicosadienoic acid
203 (n- all-cis-8,11_14-eicosatrienoic acid

222 (n- all-cis-13,16-docosadienoic acid
224 (n- all-cis-7,10.13,16-docosatetraenoic acid
225 (n- all-cis-4,7,10,13,16-docosapentaenoic acid

(n-6)
(n-6)
(n-6)
(n-6)
(n-6)
20:4 (n-6) | all-¢is-5,8,11,14-eicosatetraenoic acid
(n-6)
(n-6)
(n-6)
(n-6) | all-cis-9,12,15,18-tetracosatetraenoic acid
(n-6)

all-cis-6,9,12,15,18-tetracosapentaenoic acid
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HO

Oleic acid

Omega-9 fatty acids

Common name Lipid name Chemical name
oleic acid 18:1 (n-9) | 9-octadecenoic acid
elaidic acid 18:1 (n-9) | (E)-octadec-9-enoic acid
gondoic acid 201 (n-9) | 11-eicosenoic acid

mead acid 20:3 (n-9) | 5,8,11-eicosatrienoic acid
erucic acid 221 (n-9) | 13-docosenoic acid
nervonic acid 241 (n-9) | 15-tetracosenoic acid
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axit béo
Pau - COOH
dudi -CH,

Nhom metyl dubi cod chira carbon duoc goi la carbon omega.



Chuwong 5. Lipid

lipid c6 quan trong khong ? hay chi gay bénh béo phi, m& trong
madu. ....

Lipid la nhitng hop chat thién nhién rat phé bién trong té bao thyc vat va dong vat.
Hat thuc vat cling nhuw mé m& dudi da va oc la nhirng co quan giau lipid.

Hat gi giau lipid ?
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Chuwong 5. Lipid

Lipid co tan trong nudc khéng? Tai sao ?
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Lipid c6 mang nhiéu nhém ky nuéc nhu CH; nén khong tan trong nuoc



Lipid ¢cé cac churc nang sinh hoc quan trong:

-Lipid |a chat du trir nang lwong tiét kiém thé tich nhat.

Visao?............
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Oxi
Oxi
Oxi

noa
noa

noa

Lipid c6 cac churc nang sinh hoc quan trong:

noan toan 1g mao giai phong 9,3Kcal,
noan toan 1g protein giai phong 5,7Kcal,

noan toan 1g glucose giai phong 4,3Kcal,

Nhu vdy, Oxi hda hoan toan 1g m& giai phdng nang lugng gap
2 1an so v&i oxi hda 1g protein hay 1g glucose.
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Lipid c6 cac churc nang sinh hoc quan trong:

-Tham gia cau tao mang sinh hoc.

Glycolipid Oligosaccharide Integral protein Hydrophobic
o helix

Phospholipid Cholesterol 4 R
Figure 9-26 Fundamentals of Biochemistry, 2(e R S 2 Idp p h OS p h OI I p I d
@ 2006 John Wiley & Sons

Cau truc nhu vay cé loigi ? 289 .



Lipid c6 cac churc nang sinh hoc quan trong:

La dung moi hoa tan cac vitamin nhu A, D, E, K.
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Lipid c6 cac chirc nang sinh hoc quan trong:

-Cé vai tro bao vé, nhu lam mo dém bao vé cac ndi quan chia dong vat, gitt nhiét, thanh 1ap vach
té bao cda vi khuan va 16p vo clrng cla cdn trung.
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Lipid c6 cac chirc nang sinh hoc quan
trong:

- Ngubn cung cap nudc ndi sinh cho déng vat ngd déng, ddng vat di cu, cac loai sdu, kén (oxi hdéa
100g m& tao thanh 107g nudc).
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Dwa vao cau tao, ta cé thé chia lipid thanh 2 nhém:

-Lipid don gian:

alcohol + acid béo

gdbm cac chat nhu: glyceride,
sap,

steride.
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Dwa vao cau tao, ta cé thé chia lipid thanh 2 nhém:

-Lipid phtrc tap:

goc acid phosphate
alcohol Saccharide
acid béo + e

gdbm cac chat nhu: Phosphatide,
cerebroside
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Lipid: ester cua alcohol va acid béo
I. Thanh phan ciu tao cua lipid

1.1. Alcohol:

a. Glycerol

b. alcohol cao phan tw
c. amino alcohol

d. alcohol vong
e. hydroxyalcohol vong
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Lipid: ester cta alcohol va acid béo

1.2. Acid béo

Acid béo la hgp phan thir 2 cdia nhiéu lipid. C6 hon 30 acid béo khac nhau tham gia
vao thanh phan cda lipid.
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Lipid: ester cta alcohol va acid béo

1.2. Acid béo

Cac acid béo tu nhién thudng cé s carbon chan.
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Cac acid béo thuwong gap la:

Caproic acid :(6:0) CH,(CH,),COOH s
Caprylic acid:(8:0) CH,(CH,).,COOH .
Capricacid :(10:0) CH4(CH,)sCOOH ,
Lauricacid  :(12:0) CH4(CH,),;,COOH . ...
Myristic acid :(14:0) CH,4(CH,),,COOH ..
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Cac acid béo thuwong gap la:

Palmitic acid :(16:0) CH,(CH,),,COOH ..~
Stearic acid :(18:0) CH,(CH,),,COOH ..~
Arachidic acid:(20:0) CH4(CH,),,COOH ...
Behenic acid :(22:0) CH,4(CH,),,COOH .
Lignoceric acid:(24:0) CH4(CH,),,COOH -
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Palmitoleic acid  :(16:1[9])~

CH;(CH,).CH = CH(CH,),COOH 16C va c6 1 ndi d6i & C thir 9

Oleic acid 1(18:1[9]) wer

CH,(CH,),CH = CH(CH,),COOH

Linoleic acid 1(18:2[9;12])

CH,(CH,),CH = CHCH,CH = CH(CH,),COOH
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Linolenic acid : (18:3[9;12;15])

CH,CH,CH= CHCH,CH = CHCH,CH = CH(CH,),COOH

Arachironic acid :(20:4[5;8;11;14]) ~.

CH,(CH,),CH = CHCH,CH = CHCH,CH = CHCH,CH =CH(CH,),COOH
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Lipid: ester cta alcohol va acid béo

1.3. C3u truc cha acid béo

Tinh hoa tan va kha nang phan (rng cla acid béo phu thudc rat manh vao hinh thé cla
mach carbon.
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Lipid: ester cta alcohol va acid béo

1.3. C3u truc cha acid béo

Mach carbon cua acid béo thuong cé hinh chit chi :

O\/\/\ HOOC - CH2 - CH2 - CH2 - CH2 - CH3

Stearic acid C(18:0) :
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Néu trong mach cla acid béo cé nodi doi thi
hinh thé khéng gian cia mach c6 dang nhu
sau :

N N S N N
Oleic acid C(18:1;9)

N N N N e N AN
Linoleic acid C(18:2;9,12)

O\/\/\/\/:\/A/a/
Linolenic acid C(18:3;9;12;15)
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* O dong vat, co thé khodng tdng hop dugc mdt sé acid béo nhu acid linoleic, acid
linolenic, acid arachidonic,
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cac acid béo nay cé nhiéu trong dau thyc vat nhw dau bap, dau mé, dau dau nanh,
nén can phai bé sung vao thanh phan thirc an.
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Lipid

A. Lipid don gian:

Lipid don gidn cé 3 nhdm dién hinh la
triglyceride,
sap

va sterol.
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Lipid

A. Lipid don gian:

1. Triglyceride :

La chat béo dv trit quan trong & ddong vat (m&) va thuc vat (dau).
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A. Lipid don gian:

Cau tao héa hoc

Triglyceride la ester cla

glycerol va acid béo
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A. Lipid don glén Cau tao héa hoc

Triglyceride la ester cua glycerol va acid béo

<|3H20H (|3HZOCOR (|3H20COR (|3HZOCOR
c|:HOH + 3RCOOH — C|)HOH — (|)HOCOR — (|3HOCOR
CH,OH CH,OH CH,OH CH,OCOR

monoglyceride  diglyceride triglyceride
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Cac acid béo (acid tao nén lipid) trong thién nhién dugc tao thanh tir nhirng don vi
acetate (CH,).
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O

||
l i
|

||

Glyceryltrimyristate
(trimyrisin)

3 acid béo giong nhau
(triglyceride don gian)

triglyceride

O
||
CH,-0 -C - (CH,),CH = CH(CH,),CHj,
| O
|
CH - O0-C—(CH,),CH;—, palmitoleic

C
l i

Glyceryloleopalmitostearate
(oleic, palmitoleic, steararic acid)

2 hay 3 acid khac nhau
(triglyceride hon hop).
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Dau va m& déu la triester cla glycerol va céc acid béo (thuéong cac acid béo nay cé day
dai, mach thang, va s carbon chan). Tuy nhién Dau |a chat 16ng, m& 1a chat ran & nhiét do
thwong.

513



Ca hai déu do glycerol duoc ester hdéa véi acid béo, tuy nhién, ddu va m& duoc ciu tao
b&i cac acid béo cd d6 bat biao hoda khac nhau

(acid béo béo hoa tirc acid béo no, khéng chira ndi déi, acid béo
khoéng bdo hoa la acid béo chua no). 514



Do bat b3o hoa cang cao, diém ndng chay cla chat béo cang thap. Dau cé dé bat bao
hoa cao hon m&, nén nhiét dd nédng chay thap, nén & dang Idng & diéu kién nhiét d6 binh
thwong.

déu thuc vét chira acid béo khéng bdo hoa nhiéu hon (acid béo chuwra no), nhiéu néi
déi hon 515



A. Lipid don gian:

Cac phan trng va cac chi s6 ly hda dac
trwng cua glycerid

a. Phan &rng thuy phan :

Dudi tac dung cua acid hoac enzyme, lién két
ester trong phan t& glyceride cd thé bi thiy phan tao
thanh glycerol va acid béo.
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Qua trinh thay phan cing xay ra dudi tac dung ctia kiém (KOH, NaOH). Phan (rng nay con
goi la phan &ng xa phong hoda,
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vi dwdi tac dung cua kiém (KOH hodc NaOH), san
pham thay phan triglyceride la glycerol va mudi
clia acid béo, mudi nay goi la xa phong.

CH,OCOR
| 2 L CH,OH

|
?HOCORz + 3 NaOH —>(|3HOH + R,COONa+ R,COONa + R,COONa
CH,OCOR
2OCOR, CH,OH

triglyceride glycerol

518



Khéng khi
ooooooooooooooooo
Nwdc

Khi xa phong tan trong nudc, cac phan tir xa phong sé tu dinh hudng trén bé mat cda
nuwdc sao cho dau phan cuc cdia phan tlr chim trong nudc con dau hydrocarbon khéng phéan
cuc hudng ra phia trén mat nudc.
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Khong khi
YOOO000000000 00N

Nwéc
Bang cach nay phan tlr xa phong théa 2 tinh tan trai nguoc nhau clia nd, dau wa nwdc
tan trong nudc, dau ky nudc khéng phai ti€p xic véi nude.
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Xa phong tan trong nuwdc lam giam strc cang bé mat cha nwdce va dwgc goi la chat hoat
dong bé mat.
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A. Lipid don gian:

b. Cac chi sO clia chat béo:

Dé xac dinh tinh chat chia chat béo

= Chi s6 acid : dé& danh gia d6 tuoi, hay chat lvong cda chat béo
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A. Lipid don gian: , s o s o
g & b. Cac chi so6 cua chat béo:

Chi s6 acid cao chirng td chat béo khéng twoi (chat lwong chat béo gidm), chat béo d3
bi thay phan 1 phan.
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- Chi s6 xa phong hoa :

giup xac dinh duoc lvong acid béo tu do va acid béo lién két véi glycerol
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- Chi s6 ester : chi s6 ester |a hiéu so gitta chi s6 xa phong va chi so acid.
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? ~N e
-Chisoiod: phan anh do khéng no cla céc acid béo.

Cac chat béo chra nhiéu acid béo chua no, cd chi s6 iod cao.

Chi s6 iod trong dau cao hay thdp hon m&
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Chat béo cé chi s6 iod cang cao thi nhiét d6 ndng chay cang thap.

Vd truong hop bo va m@, chi sé iod thap nén déng dac & t° thuong
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- Chi s6 peroxide : phan anh murc do 6i cha chat béo.
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A. Lipid don gian:

2.5ap:

Cling thudc loai lipid don gidn, & trang thai ran trong diéu kién nhiét dd binh thuwdng.
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A. Lipid don gian:

O thuc vat, sdp tao thanh I&p mong, bao phl bé mit 13, than, qua cda nhiéu cay.
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A. Lipid do'n gian:

Sap co tac dung bao vé, gilr cho 1a khoi bi thdm nudc, khéng bi khd va ngan nglra vi
sinh vat xam nhap vao.

Khi I&p sdp trén bé mat qua bi pham, qua dé bj hdng trong qua trinh bao quan.
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O d6ng vat sap cling cé chirc ndng bao vé, ching han nhu sap ong, sap & ldng clru
(lanolin).
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Sap ong bao vé cho au trung ong phat trién binh thuwdng va bao vé cho mat ong khai bi
hu hong.

Lanolin gilt cho 16ng ctru khoi bi tham uét.
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Vé phuong dién dinh dudng, sap khdng cé gia trj gi ca, ngudi ta chuwa tim duoc
enzyme phan giai chung. Tuy nhién, con nguoi cling thuwong hay st dung sap trong cong nghiép,
nhu :
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danh bong xe 6t6,
danh bong san,
|&p phl trén bé mat gidy carton,
thdi nwédc hoa khir mui,

hoa gia,

chat nén cho cdc loai thuéc m&
my pham,

lam nén.
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A. Lipid don gian:

3. Sterid :

Sterid |a ester cGia acid béo va sterol. Trong thién nhién, cé nhiéu sterol hon so vd&i
sterid.
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A. Lipid don gian: 3. Sterid :

Cac acid béo thuwong gap trong thanh phan sterid la acid palmitic, acid stearic, acid
oleic.
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A. Lipid do'n gian: 3. Sterid :

Sterol 1a mét alcohol vong, pho bién & déng vat, thuc vat, & ndm men va mét s6 loai
tao.

Cac loai sterol: Cholesterol, Ergosterol, Sitosterol, stigmasterol, Fucosterol
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Lipid

B. Lipid phtrc tap:

Lipid phirc tap la céc lipid ma ngoai cac thanh phan chinh la acid béo va alcohol, trong
lipid phirc tap con c6 nhirtng hop phan khac chira phosphor, luvu huynh, nito,
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Lipid B. Lipid phurc tap:

Nguaoi ta thuwong chia 2 loai chinh:
phospholipids
va glycolipid.
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Lipid

Lipid don gian Lipid phtrc tap
Triglyceride Phospholipid
Sap Glycolipid

Sterid



Chuwong 6. Vitamin
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Vitamin la cac chat hitu co,
Con nguwoi can vitamin,
- khéng thé san sinh vitamin

Vitamins are organic molecules that perform a wide variety of functions in the body. The
most prominent function 1s as cofactors for enzymatic reactions. Vitamins generally cannot be
synthesized by mammalian cells and, therefore. must be supplied m the diet. The vitamins are
classified into two groups.

Hau hét vitamin déu cé hoat tinh sinh hoc nham dam bao cho co thé tién hanh binh
thuong cac qua trinh hoa sinh va sinh ly, va do d6, c6 anh hudng rat I&n d6i véi su
trao doi chat

O ngudi va dong vat cling cé thé tdng hop dwoc mot sé vitamin nhuwng rat it cho nén
khdng thod man nhu cau cla co thé ma phai ti€p nhan thém & ngoai vao bang con
duong thirc an



Water Soluble Vitamins Fat Soluble Vitamins

Thiamin (E
Riboflavin (B,) All letter vitamins except
Niacin (B:) Vitamin C

Cobalamin (B;)

Pantothenic Acid (B:) ¢ Vitamin A
Pyridoxal. Pyridoxamine. e VMitamm D
Pyndoxne (B,) e MiammE
Bictin Folic Acid

e Vitamm K
Ascorbic Acid



CAC VITAMIN PHO BIEN TRONG THU'C PHAM

Carot
An carrot: sang mat — tai sao ?

beta-carotene <« ‘ ,
I tién chat
Vitamin A

Tot cho mat va
co thé



Thiéu

Vitamin C l

Tot cho hé mién dich

Scorbut (Scurvy) bénh do thiéu huyt
vitamin C, biéu hién dwéi nhivng
trieu chirng nhuw:

chay mau nwéu rang, cham lanh vét
thwong, cac vét tham tim rong trén
da (mang xuat huyét dwéi da, dan
gian thwéng goi 1a “vét ma can”).

dé bi nhiém tring, dé bj kich déng va



Vitamin C as we talked about is a water soluble vitamin. It's very valuable for
immune system, and in a situation where you have a severe deficiency of
Vitamin C, you could get a disease known as scurvy.

And scurvy is not too common anymore, but several hundred years ago,
sailors would often get scurvy because they had very
limited diets.

They did not get fruits and vegetables, and because of
that Vitamin C deficiency, their collagen, their connective
tissue would break down.

So it was a very horrible and painful disease.



KHOANG CHAT

Khodng chat : khong phai chat hitu co,
Con nguoi can,
- va khéng thé san sinh

Phosphorous, calcium, potassium, magnesium, iron,...

ATP

Phosphorous .
Suon DNA, RNA



Xxuong

Calcium: Co co
Potassium (K): Tuyén tin hiéu dén soi than kinh
Sodium (Na)
Magnesium: Co co

Sat:

H e m Ogl O b | n . bonds to the oxygen, allows you to transport oxygen in bloodstream and red blood cells



THU'C PHAM CHUA VITAMIN VA KHOANG CHAT

carrots contain betacarotene, they also contain

Ca rrOt . bEta Ca rOte n e Vé pOta SS' U m potassium, which we mentioned is essential for

things like nerve function.

SG’a . Vita min D Vé Ca IClu m essential for bones and for muscle

function.

Chuyén héa calci va phosphor: bao gdm sw hap thu calci, phosphate hap

thu & rudt, huy dong calci trong xwong, va tai hap thu calci & than.. Do do,
vitamin D c6 vai trd chinh trong chuyén hoa ciia bd xwong: hinh thanh va

duy tri xwong chac khoe.

vitamins and minerals are both things that body needs,
that it does not produce itself, and we're going to see
them over and over again in biology.




CO-ENZYME CO FACTOR

Not all enzymes are able to catalyze reactions on their own.
And some need a little help - co-factor or a co-enzyme

co-enzymes are organic carrier molecules.
example of a co-enzyme : NADH, act as an electron carrier.

NAD* + H* + 2e- < NADH

NAD+ can accept electrons, causing the molecule to be converted to NADH,



Lactic acid fermentation reaction: pyruvate is converted to lactic
acid, =

NADH O~\\C,70
+ +
enzyme catalyzing O + H\ )-\\D
this reaction, o " ixe 4 .
lactate O < T —
dEhyirngnase’ CH- dehydrogenase i
oEs 35407 Pyruvate Lactate

enzyme

transfer electrons to the pyruvate molecule, in order to turn it into lactic acid. And
in this sense, NADH is acting as an electron-carrying co-enzyme.

Cofactor: co-enzyme A, (CoA), carry these two carbon acetyl
groups from one molecule to another



co-factors are a little different from co-enzymes

co-enzymes

While co-enzymes are
only really involved in
transferring different
things from one
molecule to another,

co-factors

co-factors are directly
involved in the enzyme's
catalytic mechanism.
stabilizing the enzyme or the
substrates or helping the
reaction convert substrates
from one form to another.



Example of this is with the enzyme DNA polymerase.
DNA polymerase is responsible for helping out with synthesizing new DNA during DNA replication

DNA is a very negatively charged molecule because of all the negatively charged phosphate groups
DNA polymerase uses a magnesium ion as a co-factor, which can use its big positive charge to stabilize all

that negative charge on DNA.
The magnesium ion co-factor is stabilizing the DNA and is more directly involved in the actual catalysis.

Vitamin B3, which you may see being called niacin on a food label, is actually just a precursor for NAD.
And vitamin B5 is just a precursor for co-enzyme A.

magnesium would be a great example of a mineral co-factor that an enzyme like DNA polymerase
would use.



Chuong 6. Vitamin

Vitamin dwoc téng hop chd yéu & thue vat va vi sinh vat.

555



Chuong 6. Vitamin

Tuy nhién, khéng phai tat ca cdc vitamin déu |3 cac chat thiét yéu ddi véi moi loai
dong vat.
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Chuong 6. Vitamin

Chang han vitamin C la chat thiét yéu déi véi ngudi, khi, doi nhwng phan 1én cdc dong
vat khac khéng cd nhu ciu vé vitamin C vi chiing ¢ cac enzyme cho phép tdng hop
vitamin C tw glucose.

557



Chuong 6. Vitamin

da so cac coenzyme la vitamin

complex 2

Succinate

Electron Transport

http://www.elmhurst.edu/~chm/vchembook/596electransport.html
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Chuong 6. Vitamin

I. Vitamin tan trong nuédc

I.1. Vitamin B1 (Thiamine):

Cé nhiéu trong cdm gao, ndm men, gan, than, tim...B1 dwogc téng hop chd
yéu & thuc vat va mot so vi sinh vat. Ngudi va ddng vat khong téng hop dwgc B1 ma
phai nhan tir ngudn thirc an.
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Chuong 6. Vitamin

Thiéu vitamin B1 anh huwdng dén qud trinh trao déi saccharide, qud trinh
tiéu hoa, hé thong than kinh va tim mach, hay té phu.
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I. Vitamin tan trong nuéc
I.1. Vitamin B1 (Thiamine):

B1 chi bén véi nhiét trong méi trudng acid, con trong méi treong kiém nd
bi phan huy nhanh chéng khi dun néng.
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I. Vitamin tan trong nuéc
I.1. Vitamin B1 (Thiamine):

Khi oxy hod, B1 chuyén thanh mdt hop chat goi 1a thiocrome phat huynh
quang. Tinh chat nay dwoc st dung dé dinh lwgng vitamin B1.
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I. Vitamin tan trong nuéc
I.1. Vitamin B1 (Thiamine):

Ham luong vitamin B1 trong nguyén liéu cé thé thay d6i dang ké tuy thudc diéu
kién bao quan va ché bién.
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I. Vitamin tan trong nuéc
I.1. Vitamin B1 (Thiamine):

Vi du gao xay xat ki lam giam ham lugng vitamin B1 xudng 4 |an so vdi ban dau.
Do am khi bdo quan nguyén liéu (thdc gao) cang cao, ham lwgng vitamin B1 bj gidm cang
nhanh.
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I. Vitamin tan trong nuéc
I.1. Vitamin B1 (Thiamine):

MOt sé chat nhu gelatin, ovalbumin, tinh bét...cé thé [am gidm tac dung pha hay
vitamin B1 & nhiét dd cao.
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I. Vitamin tan trong nuéc

1.2. Vitamin B2 (Riboflavin):

La dan xuat cla vong isoalloxazin, cé nhiéu trong ndm men, dau, thit, sitta, gan, trirng,
dac biét la trong long do.
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I. Vitamin tan trong nuéc
1.2. Vitamin B2 (Riboflavin):

Thiéu vitamin B2 anh huwdng dén qua trinh oxi hda khir, lam anh hudng dén qua trinh
tao nang lwgng can thiét cho su sinh trwdng va phat trién cda co thé.

567



I. Vitamin tan trong nuéc
1.2. Vitamin B2 (Riboflavin):

Thiéu vitamin B2 cing dnh hudng dén da, dén cdc mang nhay trong co thé (mang nhay
rudt), cling nhu sy phat trién cda bao thai, téc d6 tao mau.
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I. Vitamin tan trong nuéc
1.2. Vitamin B2 (Riboflavin):

Tinh thé vitamin B2 & dang khd twong déi bén vdi nhiét hon vitamin B1.
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I. Vitamin tan trong nuéc
1.2. Vitamin B2 (Riboflavin):

Tuy nhién, vitamin B2 khong bén dudi tac dung clia anh sang. Nguoc vdi vitamin B1, ham
lwong vitamin B2 trong thoc gao, thit, trirng, sita bién d6i khéng nhiéu trong qua trinh
bao quan va ché bién.
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I. Vitamin tan trong nuéc

1.3. Vitamin PP (vitamin B5)

Vitamin PP con ¢4 tén la niacin, niacinamid ho3c vitamin B5. Néu co thé thiéu Vitamin PP
sé anh hudng dén cac qua trinh oxi hda khtr, gy bénh pellagra (swng mang nhay da day,
rudt sau do sung ngoai da).
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I. Vitamin tan trong nuéc
I.3. Vitamin PP (vitamin B5)

Vitamin PP dang nicotinic acid bén v&i nhiét, acid va ca kiém cho nén kho bi phan huy,
con & dang nicotinamid lai kém bén vdi acid va kiém.
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I. Vitamin tan trong nuéc
I.3. Vitamin PP (vitamin B5)

Vitamin PP khéng bi bién d6i khi ndu nuédng cho nén thirc &n gittr dugc ham lwgng PP
qua xt ly. Vitamin PP ¢4 nhiéu trong gan, thit nac, tim, dac biét la ndm men.
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I. Vitamin tan trong nuéc

1.4. Vitamin B6 (Pyridoxin)

Ngoai dang pyridoxin, con c6 2 dang khac la pyridoxal va pyridoxamin.

Vitamin B6 c6 nhiéu trong ndm men bia, 1Ga mi, ngd, dau, cdm gao, thit bo,
gan bo, than va cic sdn pham cda ca.
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I. Vitamin tan trong nuéc
1.4. Vitamin B6 (Pyridoxin)

Triéu chirng bénh ly dac trwng khi thi€u vitamin B6 |a cac bénh ngoai da, than
kinh, sut can, rung téc, rung Iong...
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I. Vitamin tan trong nuéc
1.4. Vitamin B6 (Pyridoxin)

Thue vat va nhiéu vi sinh vat cé kha ndng sinh tong hgp vitamin B6 du dap
&rng nhu cau cla chung.
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I. Vitamin tan trong nuéc
1.4. Vitamin B6 (Pyridoxin)

Dong vat nhai lai khdng can b6 sung vitamin B6 trong thirc an vi vi sinh vat
trong rudt cla ching cd thé téng hop vitamin nay dd cung cip cho co thé dong vat chu.
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I. Vitamin tan trong nuéc
1.4. Vitamin B6 (Pyridoxin)

Ca 3 dang vitamin B6 déu bén khi dun sdi trong dung dich acid hay kiém.
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I. Vitamin tan trong nuéc

1.5. Vitamin H (Biotin)

D4y la mot loai monocarboxylic acid cé cau tric vong, trong dé vong A la vong
imidazol va vong B la vong thiophen.
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I. Vitamin tan trong nuéc
I.5. Vitamin H (Biotin)

Biotin la thanh phan ciu tao cla cac enzyme xuc tac cho cac phan &ng
carboxyl hda. Thiéu biotin s& xuat hién cac triéu chirng nhu swng da, rung tdc, ...
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I. Vitamin tan trong nuéc

1.6. Folic acid

Folic acid bao gbm cd mdt nhdm chat twong tw nhau vé ciu tric hda hoc va
tinh chat sinh hoc tuy thudc vao ngudn chira vitamin daé.
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I. Vitamin tan trong nuéc
1.6. Folic acid

Folic acid mang tén |3 vitamin Bc vi né cling can thiét cho sy phat trién clia ga
con. Thiéu vitamin nay cling s& bj thi€éu mau.
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I. Vitamin tan trong nuéc
1.6. Folic acid

Tur folic acid dé dang chuyén thanh tetrahydrofolic acid 1a coenzyme cla cac
enzyme xuc tac cho phan &ng chuyén vi cdc nhdm chira mot carbon (nhung khéng phai
la CO2).
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I. Vitamin tan trong nuéc

1.7. Vitamin B12 (cobalamin)

Vitamin B12 c6 cau tao phtrc tap, thanh phan chinh cda vitamin B12 la nhém
porphyrin. Vitamin B12 gitp cho viéc tao huyét cau t6 va héng cau.
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I. Vitamin tan trong nuéc

1.7. Vitamin B12 (cobalamin)

B12 tham gia cdc qua trinh téng hop nucleotide nhd xuc tac cdc phan tng
metyl hda cac base nito (nitrogen). Thi€u B12 sé gay bénh thi€u mau ac tinh.
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

Vitamin C |3 ascorbic acid. Trong co thé vitamin C ton tai & 2 dang: dang khir 13
ascorbic acid va dang oxy hda la dehydro ascorbic acid.
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

Vitamin C tham gia nhiéu qua trinh sinh ly quan trong trong co thé:
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

-Qua trinh hydroxyl héa do hydroxylase xuc tac

-Duy tri cn bang gilra cac dang ion Fe*?/Fe*3, Cu*!/Cu*2.
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

-Van chuyén H, trong chudi hé hap phu.

-Lam t3ng tinh dé khang cta co thé
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

Vitamin C c6 nhiéu trong cac loai rau qua tuoi, nhat la trong cac loai qua cd
mui nhw cam, chanh, buoi, ...
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I. Vitamin tan trong nuéc

1.8. Vitamin C (acid ascorbic)

N&u thiéu vitamin C s& dan dén bénh hoai huyét, giam sirc dé khang clia co
thé, bi bénh chay mau ring, chdy mau ludi hay ndi quan (bénh scorbutus).
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Il. Cac vitamine hoa tan trong dau

Vitamin A

Vitamin A c6 2 dang quan trong la Al va A2. Vitamin A dugc hinh thanh tu 3-
caroten la tién vitamin A.
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Il. Cac vitamine hoa tan trong dau Vitamin A

B-caroten carotengse 2vitaminA

f-carotene
CHs, CH,
HyC CH
3 : CH,OH
S = S S
CHj

Vitamin A (all-trans form)
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Il. Cac vitamine hoa tan trong dau Vitamin A

Vitamin A cé nhiéu trong dau cd va long dé trirng. Trong thwc vat c6 nhiéu tién
vitamin A (B-caroten) nhat |a trong cl ca r6t, qua ca chua, qua gac, qua du dd, ...
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Il. Cac vitamine hoa tan trong dau Vitamin A

Vitamin A c6 vai trd quan trong trong co ché tiép nhan anh sang cia mat, tham gia
vao qua trinh trao ddi protein, lipid, saccharide.
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Il. Cac vitamine hoa tan trong dau Vitamin A

Thi€u vitamin A sé& bj bénh quang ga, khd mat, cham 1&n, sut can, gidm kha nang dé
khang cla co thé ddi véi cac bénh nhiém trung.
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D3.

Vitamine D

Trong co thé tén tai nhiéu loai vitamin D, trong d6 quan trong nhat |3 dang D2 va
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Vitamine D

Cac vitamin D déu |a dan xuat cla cac sterol. Trong co thé, vitamin D dwoc tao ra
tlr tién vitamin D cé san dudi da nho tia tlr ngoai cia danh sang mat troi.
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Vitamine D

Thiéu hodc thira vitamin D déu cé anh huwdng dén nong d6 phosphorus va
calcium trong mau. Thi€u vitamin D tré em dé bi bénh coi xwong, & ngudi I&n bi bénh
loang xuong.
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Vitamine D

Vitamin D cé nhiéu trong dau ca, m& bo, Idng dé trirng. Tién vitamin D cd san
trong m& déng vat.
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Vitamine E

Vitamin E c6 nhiéu dang khac nhau. D6 la cacdang o, B, v, 6, ... tocopherol. Cac
dang khac nhau nay dugc phan biét bdi s6 luvgng va vi tri cia cdc nhdm methyl gin vao
vong thom cla phan tu.
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Vitamine E

Trong cac dang vitamin E, dang a-tocopherol c¢6 hoat tinh cao nhat. Vitamin E c6
nhiéu & cac loai rau xanh, nhat |a xa lach, & hat ngii coc, dau thye vat, gan bo, long dé
trirng, mam hat hoa thao, ...
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Vitamine E

Vitamin E cé tac dung nhu chat chéng oxy hda cho nén cé tac dung bao vé cac
chat dé bj oxy hoa trong t& bao. Vitamin E con cd vai trd quan trong trong sinh san.
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Vitamine K

C6 nhiéu loai vitamin K, chiing déu |a nhitng dan xuat cia naphtoquinon. Hai
dang vitamin K1 va K2 déu cé mach bén R dai, cdc dang tong hop (vitamin K3) ¢6 cdu tric
phan t& don gian hon.
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Vitamine K

Vitamin K can cho qua trinh sinh tdng hop cac yéu td lam déng mau
(prothrombin), cho nén vitamin K la vitamin chéng chay mau, thi€u vitamin K t6c dd dong
mau bj giam, mau khé dong.
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Vitamine K

Vitamin K cé nhiéu trong cé linh Iang, bap cai, rau ma, ca chua, dau, ngii céc,
long do trirng, thit bo, ...
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Vitamine K

Thuong & ngudi khoé manh, vi khudn dwdng rudt cé kha nang cung cap du
vitamin K cho nhu c3u cla co thé, chi cdn bd sung thém khoang 0,2-0,3mg/ngay/ngudi.
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Vitamine K

Ngoai cdc vitamin ké trén, con cé vit Q (ubiquinon) va vit F
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