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CHUONG 1: PROTEIN

I. GIOI THIEU CHUNG

- Protein 1a thanh phan c4u tao chinh cua cac mé dong vat (40 —
50% trong luong kho), ¢ thuc vat (5 -15% trong lugng kho), chét du
trit & mot s6 loai thuc vat nhu hat dau nanh (25 — 35%). La mot thanh
phan khong thé thiéu trong sinh vét sbng nén Proteine c6 nhiéu chirc
ning quan trong va nhiéu dic diém nhu:

- ba dang vé cAu tao.

- Tinh dc hiéu vé loai rat cao.

- C6 hoat tinh sinh hoc.
Proteine c6 nhitng chirc nang chinh sau:

- X(c tac: Thanh phan ciu tao ciia cac enzyme.

- Bao vé&: Thanh phén cau tao cta cac khang thé.

- Hormone: Thanh phan c4u tao cua cac kich thich va chat tc ché.

- Dy trir: La chét dinh dudng cho phéi phat trién.

Dinh nghia: Proteine 12 hop chat hitu co, ¢6 khdi lugng phan tir
cao, co chtra N (16%) tao thanh boi cac acide amine.
II. PHAN LOAI

Duya vao 1y héa tinh, chi yéu 1a tinh hoa tan va khéi luong phan
tir ma chia lam 2 loai:

Proteine don gidn: Dya vao tinh hoa tan khéc nhau cua ching.

- Albumine: Tan trong nudc, khdi luong phén tir nho; vi du nhu
albumine cua tring, ¢ thuc vat thuong c6 ¢ hat (0,1 — 0,5%) nhu
Leucosine (lta mi, lta mach, lia dai mach), Legumeline (dau nanh),
Ricinine (hat thau dau).

- Globuline: Chi tan trong dung dich lodng mubi trung tinh
(KCI, NaCl 4- 10%) c6 nhiéu & thuc vat, chu yéu trong hat ciy ho
dau; khdi lwong phan tir M = 100.000 — 300.000.

- Prolamine: Chi tan trong rugu ethylic 70-80% va c6 nhiéu &
cdy than thao (chtra nhiéu prolin, cac amine va acid glutamid); & 10a
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mi va laa mach den chira prolamine c6 tén 1a gliadine, khdi luong
phén tr ciia prolamine M = 26.000 — 40.000.

- Gluteline: Chi tan trong dung dich acid hay kiém lodng (0.2-
2% ), c6 ¢ hat ( 1- 3% trong lyong hat ).

- Protamine: Khéi lugng phan tir nho M = 8.000 — 10.000, c6
tinh bazo rat rd vi ham luong arginine kha 16n, hi¢n dién nhiéu &
phén hoa, protamine tan trong nudc va bazo.

Protein phirc tap: Con dugc goi 1a Proteide, co cdu tao ngoai
thanh phan acid amin con c6 mot nhom khong phai protein.

- Phosphoproteide: Protein + acid phosphoric, vi du Casein c6
trong stra dong vat.

- Lipoproteide: Protein + dan xuét cia Lecithine, cephaline va
nhirng lipid khéc.

- Glucoproteide: Con goi 1a mucoproteide gdm protein + glucid.

- Metalloproteide: Protein + kim loai; day 1a ciu tao cia
enzyme vi du nhu Catalase, Peroxydase, Cytochrome c6 chira Fe;
ascorbatoxydase va p- diphenoloxydase c6 chira Cu.

- Cromoproteide: Protein + nhom phi proteine bat ky vi du nhu
hop chét chlorophyll trong quang hop thuong két hop véi mot
protein.

- Nucleoproteid: Protein + acid nucleic.

II. CAU TAO HOA HQC
1. Acid amin

- Acid amin 1a don vi ciu tao co ban cia protein; acid amin 12
dan xuét cta acid hitu co, dong thoi ¢ chic acid (COOH) va chirc
kiém (NH2). Acid amin c6 cong thirc tong quat 1a:

HoN CH COOH

R
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- Céc acid amin c6 thé c6 2 nhém NH2 hodc 2 nhém COOH;
nhom R c6 thé 1a nhom alkyl, aryl.

- Céc acid amin dau tién 13 Aspararin va Cystin duoc phat hién
vao nam 1806 va 1810, vao thé ky nay ngudi ta biét dugc gan 20 acid
amin cin ban c6 mat trong thanh phan cua cac phan tir protein va dén
cudi nhimg nam 40 cua thé ky nay ngudi ta biét duoc gan 40 acid

amin thién nhién.

1.1. Cac acid amin thwong gap trong protein:
1.1.1. Acid amin trung tinh: Nhom R 1a nhém trung tinh.

I
H2N—(|:H~C—OH
H
Glycine

(Gly)
©)

?
HoN—CH-C—OH
T
SH

Cysteine
(CysSH)
(CsH)

?
H2N—(I3H~C—OH

Threonine
(Thr)
M

?
H2N—CI:H—C—OH

Methionine
(Met)
(M)

(@)
1 ]
HoN—CH-C—OH HoN—CH-C—OH
CHs CH2
OH
Alanine Serine
(Ala) (Ser)

A) )

I 1l
HoN—CH-C—OH  HoN—CH-C—OH

¢H2 ¢H2
S S
Cystine
(CysS-S)
(Cs-8)
Il 1
H2N—(I:H—C—OH HZN—CI;H—C—OH
Cl:HCH3 (I:HZ
CH3 CHZ_CH3
Valine Nor-Valine
(val) (N-val)
M (N-V)
— _ [ — Il
Ho>N (IZH C—OH HzN—CIZH—C—OH
i CHY
CHCH3 CH3
CHs
Leucine Nor- Leucine
(Leu) (N- Leu)
(D) (N-L)
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HyN-CH-C-OH
CH-CH3
GH2
CHj;

Isoleucine

(ILeu)
(L)

5

Q Q
H,N-CH-C-OH HoN-CH—C-OH
CH, CH,

1.1.2. Acid amin acid: Nhém R c6 tinh acid .

HoN-CH-C-OH
{Ha
GHa
c-0
OH

ACIDE GLUTAMIQUE
(Glu)
(E)

Phenylalanine OH
(Phe) ]
(F) Tyrosine
(Tyr)
()
Q
H,N-CH-C-OH
CH,
s
HN
Tryptophane
(Try)
(W)
I
H,N-CH-C-OH
GHa
Q=O
OH
ACIDE ASPARTIQUE
(Asp)

(D)

1.1.3. Acid amin kiém : Nhom R ¢6 tinh kiém.
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CH,
GH2 CH,
TH2 (:3"'2
cle2 NH
GH2 G—NH
NH> NH,

LYSINE ARGININE
(Lys) (Arg)
(K) (R)
Q
HoN—-CH—C-OH
CH,
N
NH
HISTIDINE
(His)
(H)
1.1.4. Cac acid amin khac: Imino acid
Q
I C-OH
C-OH
HN
HN
OH
PROLINE HYDROXYPROLINE
(Pro) (ProOH)
(P) (POH)

Acid amin can thiét 1 nhimng acid amin ma co thé khong tu téng
hop dugc phai dua tir bén ngoai vao. Chung gém: Valine, Leucine,
Isoleucine, Methionine, Threonine, Phenylalanine, Tryptophane, Lysine,
Histidine.
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1.1.5. Dang D&L ciia acid amin
1.1.5.1. Truong hop cé6 mot C* (Ca), nguoi ta chon Serine lam
chét dé qui uéc; néu nhom NH, ¢ bén phai 1a dang D, néu & bén trai
la dang L.

COOH COOH
NH
H C 2 2HN C H
CH,OH CH,OH
D- serine L- serine

1.1.5.2. Truong hop c6 2 C* ( Cava Cp) thi qui wéc nhw sau:
- Néu Ca dang D va CB dang D thi goi 1a D.

- Néu Co dang L va CP dang L thi goi 1a L.

- Néu Ca dang D va CB dang L thi goi 1a D- allo.

- Néu Co dang L va CP dang D thi goi 1a L - allo.

COOH COOH
H)N— Ce H H— Ca~ NHp
| |

CH,CH3 CH,CH,
L-1isoleucine D- isoleucine

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



COOH
COOH |
H— C — NH,
HN — C —H o
2 o |
Hc — C — H
H— C— cH; |
C,H5
C,H5

. . D- allo-isoleucine
L- allo-isoleucine

1.1.6. Tinh lwéng tinh ciia acid amin:
Su hién dién dong thoi cua 2 chuc acid va kiém trong cau tao
cua acid amin lam cho né vira ¢6 tinh acid vira c6 tinh bazo.

® ©)
HN-CH—COOH —= HN—CH—COOH === H,N —CH_ ¢c00
+H _ H+ |
R R R
CATION (+) ANION ()

® )
H,N — CH—co0

R

ION lu@ng cue (*)
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pK: CH
] 3
004 - - - . ___™ t\ f =
! H,N-—CH— COO
I' (anion)
3 1
: cH;
= o @
< 6 : H.N— CH— CO0%
I (zwitterion}
+ :
1 CH,
! @ |
24 ‘—_//,_/:f H,N— CH— COOH
o (cation)
o T T T :
Q 0.5 1.0 1.5 2.0

Equivalents of OH @

Ch thich :
Equivalents of OH : Tri s twong dwong ctia OH .
Zwitterions: lon ludng cuec.
pl: Piém dong dién tich.
2. Protein: Protein 1a su tring hop cta nhiéu acid amin béi lién
két Peptide nén con dugc goi 1a polypeptide.
2.1. Lién két peptide
- Lién két peptide 1a lién két amide giita nhém COOH va nhom
NH2 cué 2 acid amin ké nhau.
- Néu 2 acid amin lién két nhau thi tao thanh dipeptid.
- Néu 3 acid amin lién két nhau thi tao thanh tripeptid.
- Néu 4 acid amin lién két nhau thi tao thanh tetrapeptid.
- Néu 5 acid amin lién két nhau thi tao thanh pentapeptid.
- Néu nhiéu acid amin lién két nhau thi tao thanh polypeptid.
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CH—C——OH _I_ H— N
| |

H2N CH—C OH
R1 l H b
I I
H>N CH—(": ll\l CH—C OH
L VoL
L ? ? Il
HoN=CH-C=OH == H,N—CH-C~OH FH,N—CH-C~OH+------- —+H,N—CH-C—OH
Rl R2 R3 Rn
H
H i | G
—CH—C— N—CH—C— N—CH—C — N — s —CH—C—
HoN—CH—C— N=CH—C— N—CH—( N—CH—C—OH
Rl ) RZ @) R3 (6] Rn

POLYPEPTIDE

Tén goi cta peptide tao thanh gdm tén ctia cac acid amin thanh phan
trong do6 tén acid amin cudi ciing (con nhém COOH) van giit nguyén con
tén cac acid amin khac thi c6 tan cung la “—il”. Vi du: Alanin — Serin —
Aspartic — Glycin, thi co tén 1a Alanilserilaspartilglycine.

2.2. Lién két phu

Ngoai lién két chinh peptide phan tir protein con c6 nhiing lién

két phu khac nhu:
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- Lién két S_S: Lién két ndy con goi 1a lién két disulphur, xuét
hién khi 2 nhém SH cia 2 cysteine & gan nhau cua cung mot mach
hay 2 mach polypeptide.

- Lién két hidro: La lién két bd sung hinh thanh gitra nguyén tir
hidro ¢ trang thai déng hoéa tri (co dién tich duwong) véi nguyén tir
nhan nao dé ciing & trang thai ddng hoa trji (nhung tich dién am).

- Lién két muéi: Lién két nay 13 do luc hut tinh dién giira cac nhom
acid va bazo vi du gitra nhdm NH3" cta céac acid diamino monocarboxylic
(Lysine, Arginin) va COO cta cac acid monoaminodicarboxylic (acid
glutamic, acid aspartic). Pic diém trong ciu tao ctia mach polypeptide
1a cac nguyén tir C va N trong mach dugc phan bd gan nhu 13 trén
cling mat phang, trong khi cac nguyén tir H va cac nhém CH-R tao véi
mat phang d6 mot goc 109° 28/,

2.3. Sw phdn gidi lién két peptide

2.3.]. Phan gidi bang acid: Dung acid chlorhydric 6N (20%) o
115°C, trong diéu kién chan khong, néu khong thi tryptophan bi phan
huy hoan toan. Phuong phap nay dugc str dung dé lam nudc tuong.

2.3.2. Phdn gidi bang kiém: Pun noéng proteine voi cac dung
dich kiém loang & 100°C, hiéu ning cao hon khi ding acid nhung
hang loat acid amin bi phan huy.

2.3.3. Phdn gidi bang enzyme: Su phan giai nay duoc thuc hién &
37°C boi cac enzyme thay phan. Sy phan giai nay thuong ding dé diéu
ché céc peptide la nhung san pham phén ct chua hoan toan cac proteme
IV. CAU TRUC CUA PROTEIN: Phén tir protein dugc sap xép
mot cach hoan chinh nhd cac lién két dé hinh thanh nén cac ciu trac
nhét dinh.

1. CAu trac bac mot: CAu trac bac mot 1a thanh phén va trat tu
sdp xép clia cac acid amin trong phan tir. Tinh chét cua proteine phu
thudc vao cau trac bac nhét cia nd. Phan tur proteine s€ thay ddi hoan
toan tinh chat cia né néu 1 acid amin ndao do trong phan tr bi sip xép
khong diing vi tri hodc bi thay thé bang 1 acid amin khéc. Tinh trang
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nham 13n nay doi khi lam x4o trdn toan b hoat dong cia co thé va
giy ra nhirg bénh hiém nghéo duoc goi chung 13 ”bénh phan ti”.
Danh tir “bénh phan t” am chi nhiing r6i loan hoat dong séng do su
bién d6i trong ciu triic ctia nhitng phan tir ndo do6 trong co thé.

Vi du bénh thiéu méau héng cau hinh ludi liém; héng ciu cua
nhimng ngudi mic bénh nay khong cé dang hinh cau ma c6 dang hinh
ludi liém. HbS 1a hemoglobin cua ngudi bénh khac HbA 1a
hemoglobin ctia ngudi khoe 1a ¢6 dd hoa tan thap do d6 két tinh trong
hdng cau 1am cho hdng cau ¢ dang ludi liém.

Nguyén nhan:

HbA: His—Val—Leu —Thr—Pro—Val-Glu—-Lys-........
HbS: His — Val —Leu —Thr—Pro—Val-Val—Lys-........
2. Ciu tric bac hai

- CAu tric béc hai 1a cau hinh dic trung cia mot hodc mot s mach
polypeptide tham gia trong thanh phan cau tao ctia phan tir protein.

- Lién két hidro 12 lién két chinh trong viéc hinh thanh céu tric
bac hai; cdc nhom CO va NH trén cung 1 mach polypeptide c6 thé
hinh thanh cac lién két hidro, mic du ning luong cta ndi nay khong
16n nhung vo sb cac ndi hydro d6 co6 tac dung nhu mot luc kéo lam
cho cac mach polypeptide d6 cudn lai thanh nhiing vong xoén 6¢ (16
x0) bén vitng. Cau hinh xodn 10 xo nay goi 13 ciu tric a.

- Néu lién két hidro hinh thanh giita nhitng mach polypeptide
ké cén tao thanh trang thai dubi th'flng ctia cac mach. Céu hinh théng
nay goi la cau triic B.

- Nhitng quan sat va tinh toan chi tiét cho thdy mdi vong xoin
gom 3,6 gbc acid amin nghia 13 18 gbc acid amin sé& tao nén 5 vong
xodn tron ven. cac dudi acid amin (nhém R) déu hudng ra ngoai va
hoi chéch vé dau acid amin tan cing (noi bat dau ciia phan tir). Mach
xodn ¢6 hudng quay phai. Néu nhin vao mit cit ngang ctia mach tir
dau N tan cung s& thiy mach xoay theo chiéu kim ddng hd. Mbi budc
ctia mach xodn (khoang cach giita cac vong xodn) bang 5,4 /X; vay
chidu dai mdi géc acid amin bing 5,4 : 3,6 = 1,5 A, goc dée ctia mdi
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vong xodn 1a 26°, hau nhur tat ca proteine dé tan ciing nhu kho tan déu
¢ céu trac a. Tuy nhién khong phai tit ca proteine déu xodn trén
toan bo mach polypeptide.

3. Cu tric bic ba: Sy hién dién cta cac lién két phu (hidro, S -
S, ion, ester) 1am cho cac cdu hinh xoén 10 xo o va dudi thing B sip
xép thanh mot c4u hinh nhat dinh nao d6 trong khong gian. Cu hinh
nay goi la cAu tric bac ba; ciu tric bac ba cho ta khai niém hoan
chinh vé hinh dang, thé tich va su sip xép twong hd giita cac khu vuc
xodn hodc thiang cua mach polypeptide. Cau triic bac ba dugc xéac
dinh nho ciu triic bic mot ciia nd, boi vi su twong tac giita cac goc
acid amin v6i nhau c6 vai trd quyét dinh trong viéc giit viing vi tri
cta mach polypeptide trong khéng gian.

4. CAu tric bac bén

- Phén tir cta nhiéu loai proteine duoc cau tao boi nhiéu mach
polypeptide, chiing nbi v&i nhau bdi cac lién két nhu 1a hidro, ion,
lién két lién phan tu. Nhu vay moi phan tir loai nay dugc cAu tao boi
nhiéu don vi (mdi don vi 14 mot mach polypeptide). Su sap xép twong
hd trong khong gian ciia nhitng don vi nay thanh mot ciu hinh nhat
dinh nao d6 duoc goi la cAu tric bac bdn cua proteine.

Vi du: Hemoglobine (M= 68.000).

- Hb duoc ciu tao boi 4 mach polypepyide (4 don vi) cu triic
bac I, II, III, IV cta nhiing don vi d6 da dugc xac dinh hoan toan;
ching giéng nhau tirng d61 mot vi vay dugc chia lam loai; 2 don vi a
va 2 don vi B; mdi don vi gan v6i mot phan tir Hem (hop chét chira
sit); ca 4 don vi nay sip xép twong hd véi nhau theo qui luat hoan
toan xac dinh 1am cho phan tir Hemoglobine c6 dang gan nhu hinh
chu véi cac kich thude 50 x 55 x 644.

- Céc tinh chit sinh hoc cua proteine phu thudc rat nhiéu vao
cau trac bac I, tirc thanh phan acid amin va trat tu sip xép, ciing nhur
céu trac bac II, tic mirc dd xodn va cau tric bac III, tic hinh dang
trong khong gian cua mach polypeptide.

- Bat ky sy thay ddi nao trong 4 cu tric nay déu lam thay doi

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



14

céc tinh chat sinh hoc ciia proteine.
V. SU BIEN TINH CUA PROTEIN

- Du6i anh hudng ciia nhitng tac nhan nhu nhiét, hoa chét, tia phong
xa proteine s& mat di tit ca nhitng 1y hoa tinh va tinh chét sinh hoc cta né
do sur pha v céc cac co cAu khong gian clia n6 (cac ciu tric).

- Vi du: Albumine thudng tan trong nudc, nhung khi dun nong
thi bi bién tinh va s& khong tan va bi tua .
Enzyme khi bi bién tinh s& khong con kha niang hoat dong dugc nita

i 7 W :
q N —c—< N
Y —c— /':
u E

B pleated sheet

alpha helix

tertiary
structure

e @
structure
Chd thich:

- Primary structure: Cau trac bac mat.

- alpha hetix: Cau triic xoén a.

- Secondary structure: Cau tric bac hai.

- B pleated sheet: Cau tric thiang B

- Tertiary structure: Céu trtic béc ba.

- Quaternary strcture: Cau trac bac bon.
VI. CAC PHAN UNG HOA HQC PAC BIET
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1. Acid amin
1.1. Phdn trng voi ninhidrin: Do 2 chic acid (COOH) va (NH>)
ma acid amin tac dung véi thudc thir ninhidrin tao thanh san phdm
méu tim Dung phén g nay dé phat hién acid amin.

—|— H2O = HoN— CHC OH

nlnhldrln ¢ aC|de amine
(@)
H
-} co, + NHz + RCHO
OH
(@)

dicetooxyhydrinden
2/

(@]
J H !
Loy + e+ o
b ¢ o
O—ﬁHzt

/o o\ (/3
NH
T D s O
\O (é \o é

S&n ph&m mau tim dé
Dbi véi prolin thi cho mau vang.
1.2. Hoa tinh
1.2.1. Do nhém NH:
- Tinh kiém: Tao thanh mot mudi
H2N-CHR-COOH + HCl — Cl 3HN*- CHR - COOH
- Phan trng alkyl va aryl hoa: Tao thanh m¢t amin bac 4
Vi du (CHs)s N*- CH-R -COOH
1.2.2. Do nhém CO;
- Acid amin + CO, — Ncarboxy acid amin (chit ndy thiy &
protein cia mau dong vat)
2. Protein
Phan ng Biuret: Dung phat hién protein; proteine tac dung voi
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CuSO4 trong méi trudng kiém NaOH s& tao phirc chit mau tim.

0]
[ 2NaOH
HzN—CH—C— N—CH-C— N—CH—C=— N—CH-C—OH +
R1 OH R, OH Rz OH R4 + Cu(OH);
R>
[
C—N—CH- C
Rl—cL o. /N ® °
| cu b R, + 2N& 4+ 40H
NH2"’ .

\\
. & -0
O—C—CH_“,l\lHZ
4

PHUC CHAT BIURET (xanh tim )

VIIl. CAC PHAN UNG MAU PAC TRUNG CUA ACID AMIN:

- Phan ung XANTHOPROTEIC: Phat hién acide amine cé nhan
benzen nhu Phe, Tyr, Try. Proteine + HNOs dam déac cho tiia mau vang.

- Phan ung MILLON: Phat hién Tyr: Proteine + Hg(NOz)> &
Hg NO2 cho tia mau hong hay do.

- Phan ung ADAMKIEVIC: Phat hién Try. Proteine + CHO-
COOH (acid glyoxylic) trong H2SO4 cho mau tim xanh

- Phan ung SAKAGUCHI: Phat hién Arg. Proteine +NaClO
(hypochlorit Na) trong méi truong cé a naptol cho tiia mau do.

- Phan ung FOLIN: Phat hién Tyr, Try: Proteine + acid
phosphomolybdotungstic cho tua mau xanh.

- Phan ung voi acetat chi: Phat hién CysSH, CysSS. Met:
Proteine + CH3(COQ).Pb cho tiia PbS mau nau.

- Phan ung NITROPRUSSIADE: Phat hién acid amin c6 S:
Proteine + NH4sOH cho mau do.

- Phan ung PAULY: Phat hién His: Proteine + acid
diazosulfanilic trong méi truong kiém cho mau d6 cam.
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CHUONG 2: GLUCIDE

I. GIOI THIEU CHUNG
Glucide 14 thanh phan c4u tao chinh ¢ thyc vat (80%), n6 con la
thanh phan dy trir. Ngoai ra glucide 13 chat cung cép ning luong
chinh cho céac hoat dong séng cua sinh vat. Glucide thuong duoc goi
1a chit duong. Glucide duoc tao thanh tir qua trinh quang hop cia
thuc vat xanh.
ANH SANG

o
6CO, | 6H0 —3  CgHq, Op _|_ 60,

DIEP LUC TO
( CAY XANH )
I1. PHAN LOAI
Dua vao khéi lugng phan tir glucide c6 nhimg dang sau:

- Pwong da: Thuong dugc goi 1a polysaccharide co khéi luong
phan tir 16n, 13 thanh phan cdu tao va chit dy trir ¢ sinh vat nhu
cellulose, tinh bot, glycogen.

- Puomg nhé: Thuong duoc goi 1a oligosaccharide c6 khdi lugng
phan tr nho hon, 1a san phim ciia sy phan cit chwa hoan toan
polysaccharide. D6 14 nhitng dang trung gian trong qua trinh trao ddi chét.

- Pwomg don: Thuong dugce goi 14 monosaccharide co khdi
lwuong phan tir nho nhat, san pham cia sy phan cit hoan toan
polysaccharide, vi du nhu glucose, fructose.

I11. CAU TAO HOA HQC
1. Pwong don (monosaccharide)
1.1. Dinh nghia: Puong don la mét ruou da c6 chira nhom
carbonyl (C=0), thuong c6 vi ngot, ¢ sinh vat duong don thuong cod
tr 3 dén 7 don vi carbon.
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H T
|
H-C—OH (‘::o
|
H—C-OH H—clz—oH
H H

1.2. Tén goi

C6 3 cach goi tén cho duong don.

a/ Goi tén theo chiéu dai day carbon

- Néu c6 3 C thi goi la triose

- Néu c6 4 C thi goi la tetrose

- Néu ¢6 5 C thi goi 1a pentose

- Néu ¢6 6 C thi goi 1a hexose

- Néu c6 7 C thi goi 1a heptose

b/ Goi tén theo chirc hoa hoc ciia nhém C = O.

- Néu 1a chirc aldehid (CHO) thi goi 12 aldose

- Néu 14 chuc ceton (CO) thi goi 1a cetose

¢/ Goi tén theo chiéu dai day carbon va theo chtrc hoa hoc cua
nhom C =0

- Néu ¢6 3 C va chirc aldehid (CHO) thi goi 1a aldotriose

- Néu ¢6 3 C va chirc ceton (CO) thi goi 1a cetotriose

H
A I
|
C= o H— C — OH
H— C— OH c = o
H—C —oH H — c — on
' |
H H
ALDOSE CETOSE
(ALDOTRIOSE) (CETOTRIOSE)
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H
A I
|
CcC— o H— C — OH
H— C— OH C —/— O
H—C —OH H — ¢ oH
' I
H H
ALDOSE CETOSE
(ALDOTRIOSE) (CETOTRIOSE)

1.3. Dang D va L
Pong phan D & L cta dudng don dua vao vi tri nhéom OH cua
carbon &p chét (d¢anh sd tir nhom C=0) trong cong thirc chiéu Fischer
cua phan ta.
- Néu 6 bén phai thi goi 1a dang D
- Néu ¢ bén trai thi goi 1a dang L

H _(|:1: O H —(l:l: @)
H—-C,—OH HO-C—H
| |
H H

D - ALDOSE L - ALDOSE

1.4. Dang vong va ciu hinh o va f: Lién két giita nhom CO va
OH trong phén tir duong don tao thanh mot vong hemiacetal, néu tao
thanh vong 6 canh thi goi 1a dang pyranose, néu tao thanh vong 5
canh thi goi l1a dang furanose. Khi tao thanh dang vong thi xuét hién
nhém OH méi tai C cua CO ban dau goi 1a OH oside, néu nhém OH
nay ¢ bén dudi mit phang phan tir thi goi 1 cu hinh a , néu & bén
trén mit phang phan tir thi goi 1a cu hinh p.

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



20

| 1 1 | 1
H—c —OH H—c—=0 H—C —O0H
| 2 | 5 | 2
H—CI:—OH H_CcZ0H H—C—OH
3 | 3 3
H—C—oOH H—C—OH H—cZon ©
l4 O o | 4 —_—— | 4
H—C—OH ~  H—C—OH ~~— H—c
5 5 I
H— H—(lj—OH H—C20H
| l 6 | 6
H=C ~OH H—Cc—OH H —(l: —OH
I |
H H H
i 6
HO C6H2 OH CH2

|/(|3b0\]lj| OHcH/ \T
N's /| 'L\Tc?’_tz/LH

OH OSIde) | |  (OH oside)
OH OH OH OH
Vong 6 canh Vong 5 canh
(PYRANOSE) (FURANOSE)
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6

HO C H» HOC H»
5
H OoH o o H
C a [ C- 1
[ > c (_l’/ \(J;
OH 3 2 OH = OH
LDH L>H H OH
o I \ Dang vong ¢c6 cau hinh o
ang ang
HO &Hz
L oo
H
| " H ~|
Ca m lH/Cl
L\CS 02 IH
L b

Dang vong cé6 cidu hinh B
1.5. Cac dwong don thuwong gap ¢ sinh vit

1.5.1. 5 carbon (pentose)

- Ribose va Desoxyribose: Thuong hién dién & acide nucleique
(ADN, ARN)

- Arabinose: Thudng hién dién trong chat nhdy (gomme arabique)
& than cua vai loai thuc vat.

- Xylose: Thuong hién dién & vo dau phong, cui bap, khong co
gia tri dinh dudng.

H-?:O C=
HO-C—H —17
I |
|

—C—OH -

H C— == \
|
H-C—OH c— c _ c

|
H-C—OH H-C-OH

I |
H H
a - D - ARABINOSE
D- ARABINOSE
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H-C=0 H-C=0 OHCH, o

H Ic-OH J:— |/ \
HO—(l;—H <«>» —C —

H—(I:—OH lc— \ C—u c
H_Ic_OH H—I -OH

|
H H

D- XYLOSE o-D-XYLOSE (furan )

W e
7N

C

N/

a-D-XYLOSI|E(pyran)

1.5.2. 6 carbon (hexose):

- Glucose: La thanh phan cau tao cua nhiéu loai dudong da
khac nhu duong mia, duong sira, tinh bot, cellulose. Glucose tan

trong nudc, methanol nhung khong tan trong etanol.

- Manose: Hiém hon glucose thuong & dang manane, tim thiy

trong g0, hat.

- Galactose: La thanh phan cdu tao cua Agar-agar, thudng &

dang galactane.

- Fructose: La thanh phﬁn chét ngot chinh cua trai, c6 vi ngot
hon dudong mia, la thanh phan cau tao cta Inuline 12 mdt duong da.

Fructose con c6 nhiéu trong mat ong, mat hoa.
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H—C-2OH
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/
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2. Pwong nhé (oligosaccharide)

2.1. Pinh nghia: Pudng nho 1a dang glucide cau tao gdbm 2 — 10
don vi duong don két hop lai boi lién két OSIDE, né thudng 1a chét
trung gian, mot vai dang (tir 2- 4) ¢ dang tu do va c6 vi ngot.

2.2. Lién két oside: Lién két oside 1a lién két eter giita nhém OH
oside ctia duong don ndy va cac nhom OH cua duong don ké can.

H—C—

LIEN KET OSIDE 1 - 1 LIEN KET OSIDE 1 - 4

Tuy theo vi tri ctia lién két ma ta co:

Lién két 1-1

Lién két 1-2

Lién két 1-3

Lién két 1-4

Lién két 1-6

2.3. Cdc logi dwong nho thwong gap o sinh vt

2.3.1. Puong doi (disaccharide)

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



26

- Maltose: (1a glucoside — 4 o glucose) con dugc goi 1a mach
nha, san phérn trung gian cua sy phan huy tinh bdt khi hat néy mam,
thuong ding 1am nguyén liéu 1én men trong san xudt bia.

- Cellobiose (1P glucoside — 4 B glucose): La thanh phan cau
tao cua cellulose, 13 san phim phan hity chua hoan toan cellulose.

- Lactose (1P galactoside — 4 a glucose): La thanh phan dudng sita.

- Gentiobiose (1B glucoside — 6 a glucose): C6 trong nAm men.

- Melibiose (la galactoside — 6 o glucose): Co trong cu cai
duong (phan huy raffinose).

- Saccharose (1o glucoside — 2 P fructoside): La thanh phan
chinh cua dudng mia.

- Trehalose (a glucoside — a glucose): Co & rong bién va nim .

6 6
HOCH, HOCH;

MALTOSE (la—glucosid - 4a—glucose)

6
HOCH,

CELLOBIOSE (1B—glucoside - 4B—glucose)
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GENTIOBIOSE (1B—glucoside - 6a —glucose)
6 6
HOCH,

MELIOBIOSE (la—galactoside - 6a—glucose)
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6
HOCH

s O\z
. L~ L

SACCHAROSE (laa—glucoside - 23 —fructoside)

H>OH

2.3.2. Duong ba (trisaccharide).
- Raffiniose (1-a-galactoside-6-a-glucoside-2-B-fructoside): La
thanh phan chinh cta cil cai dudng, c6 nhidu & hat bong, lta mi nay
mam, ri duong.

HOCH,
1

Raffinose (1l-a-galactoside-6-a-glucoside-2-B-fructoside)
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2.3.3. Duong bén (tetrasaccharide)
- Stachyose (1-a-galactoside-6-a-galactoside-6-a-glucoside-2-
B-fructoside) c6 nhiéu & cdy ho dau.

6

o — CHz

HOCH
1

Stachyose (1-a-galactoside-6-a-galactoside-6-a—glucoside-2-B-

fructoside)

3. Pudng da (polysaccharide): Cu tao gdm nhiéu dudng don két
hop lai bang lién két oside, thuong 14 thanh phan cau tao va du tri.
3.1. Cdc dang dwong da thuwong gap

Co6 2 loai: Homopolysaccharide & Heteropolysaccharide.

- Homopolysaccharide: Cau tao bdi mot loai monosaccharide.

-Heteropolysaccharide: Cau tao boi nhiéu loai monosaccharide.

3.1.1. Tinh bot (Amidon):

Céu tao bai 2 thamh phan: Amylose va Amylosepectine.

- Amylose: La mot chudi dai khéng phan nhanh cé tir 300 —
1000 don vi glucose két hop boi lién két oside a 1 - 4, khéi luong
phan tr tir 10.000 — 100.000, c6 cau tric vong xoan mdi vong xoan 1a
6 don vi glucose va cho mau xanh vdi lod. Amylose tan trong nudc
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nong (70 — 80°C).

- Amylosepectine 1a mot chudi dai co phan nhanh, day nhanh
¢6 tir 20 — 25 don vi glucose, diy nhanh gin vao diy chanh bang lién
két osid 1 - 6, cho mau d6 (tim dd) véi Iod. Amylosepectine thi
khong tan trong nudc nong. Trong hat tinh bot Amylose chiém 10 -
30%, Amylosepectine chiém 70 - 90%.

HOCH,

HOCH,

4)‘*0\1 4
,,,_OJ\J_(LO

AMYLOSEPECTINE

3.1.2. Glycogen: La mot polysaccharide du trir & dong vat va
ngudi, phan tir glycogen c6 cdu tao phan nhanh tuong tu
Amylosepectine nhung mtrc 6 phan nhanh nhiéu hon (10 - 18 don vi
glucose thi c6 mot nhanh). Glycogen hoa tan trong nudc noéng, cho
mau tim d6 hoac d6 nau voi lod.

3.1.3. Cellulose: La mot chudi dai (khoang 8000) glucose két
hop boi lién két B 1 - 4 1a thanh phan chinh ciia vach té bao thuc vat.
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HOCH, HOCH2

CELLULOSE ( 1-B-glucoside- 4- B - glucoside ) n
3.1.4. Galactane: Gom nhi€u galactose noi véi nhau baéi lién két
1-4 B, 1a m&t thanh phan du trar.

HOCH, HOCH,

1
o 0. 1) O. 0-4{--- 4
4 T
3

GALACTANE(1-p- galactoside-4-B- galactoside )n

3.1.5. Araban (n arabinose): Gom nhiéu arabinose ¢ dang furan
lién két boi lién két oside 1 - 5, ngoai ra mdi arabinose con lién két
v6i mot gbe arabinose thir hai boi lién két oside 1- 3.

3.1.6. Xylan (n xylose): Nhiéu xylose & dang pyran ndi v6i nhau
bang lién két 1 - 4.

3.1.7. Hemicellulose: Gém c6 glucose, galactose, fructose, manose,
arabinose, xylose. Tuy theo loai thuc vat ma loai duong don nao do
chiém uu thé, n6 c6 nhiéu trong vo trau, rom.

3.1.8. Agar- agar (n galactosepyranose): Cé & rong bién, chi tan
& nude nong va dong lai khi ngudi, nd gdm 2 thanh phan 1a agarose
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va agarosepectine, agarose (B- D&L galactose lién két nhau boi 1- 4
hay 1- 3) con agarose pectine thi mot sé gdc galactose bi ester hoa
boi acid sulfuric.
3.1.9. Inuline (n fructose): Hién dién nhiéu ¢ ct mau don.

ARABANE (1 B- arabinoside -5- B-arabinoside )n

AGAROSE ( 1-B-galactoside- 4(3)- B - galactoside) n
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XYLANE(1-B- xyloside- 4-B - xyloside )n

3.1.10. Pectine: C6 trong trai, cu dic biét 1a trong cui tring cua
trai budi, cam, chanh, ciu tao boi cac acid o galacturonic két hop boi
lién két 1- 4 va mot s6 duoc metyl hoa & C6.

3.1.11. Chitine: C6 & ndm, chu tao boi nhidu don vi N-
acetylglucosamin dang B ndi nhau boi nbi 1- 4.

COOH COOH

O, o .
e} 4 T (o] O

n

ACID PECTIC ( 1-a-galacturonide- 4- o - galacturonide ) n
( acid polygalacturonic)

COOCH;3 COOCHg

o (@)
o 4 T (@] O

n

ester metyl ACID PECTIC ( ester metyl galacturonide ) n
( polygalacturonatmetyl)
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HOCH: HOCH,

H3CONH H3CONH

CHITINE (1-B- acetylglucosamin- 4-p - acetylglucosamin )n

4. Tinh chit
4.1. Tinh khw
Sy hién dién cia nhém C = O trong cong thirc ciu tao l1am cho
glucide c6 tinh khir, tit ca duong don déu thé hién tinh khir. Khi khir
thi glucide bi oxyd hoa thanh acid, néu bi oxyd hoa dau CHO thi tao
thanh acid aldonic, con néu bi oxyd hoa dau OH thi tao thanh acid
uronic.

CcHO CcCOOH
L) oH H I
H OH =) H OH
H OH H —OH
H OoOH H L oM
CH_OH CHoOH
Acid aldonic
CcHO
H —— O H
H OH
H ——OH
H ——OH
COOH

Acid uronic
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4.2. Tinh chit ciia ruou da

4.2.1. Polyester: Glucide c6 nhiéu nhom OH nén s& tao polyester
voi acid tai C 2, 3, 4, 5, 6. Thuong nguoi ta cho glucid phan tng voi
acid acetic tao nén cac acetate khong tan trong nudc. Dya vao tinh
chat nay dé trich ly cac glucide ra khoi dung dich.

4.2.2. Polyether: Glucide c6 nhiéu nhéom OH nén s& tao
polyether vé6i ruou tai C 1, 2, 3, 4, 5, 6. néu ether hoa tai nhém OH
osid thi tao nén san phdm goi 13 glycoside,nhom ruou lién két trong
san pham nay goi 1a aglycon.

4.2.3. Tao thanh tinh thé: Nhdm C = O ¢6 thé tao phan mg thé
v6i mot bazo N nhu hydrazine (H2N — NHa) dé tao osazone c6 cdu
tao tinh thé dac trung cho tirng loai monosaccharide.
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CHUONG 3: LIPID

I. GIOI THIEU CHUNG: Lipide 1a dang vat chit hitu co giit vai trd
cAu tao va phﬁn 16n 1a chat dy trir, no 1a san phém ester cia mot ruou
don gian hay phuc tap va cac acide béo, chi tan trong dung méi hitu
co vO cuc nhu benzen, aceton, chloroform va khong tan trong nudc.
Ngoai ra lipide con 13 chit cung cip ning luong (cao hon 2 1an so voi
glucid, protid) cho cac hoat déng sdng cua sinh vat. Ham luong lipide
& thuc vat chiém khoang tir 0,1 - 0,15% tinh theo trong luong tuoi.
II. PHAN LOAI
Dua vio ciu tao nguoi ta chia lipide ra lam 2 loai:
- Lipide don gidn: Cau tao boi C, H, O va thuong 13 thanh phan
dy trit & sinh vét chta nhiéu nang lugng.
- Lipide phirc tap: Ciu tao boi ngoai C,H, O con c6 them N, P, S
va thuong 1a thanh phan cau tao.
III. CAU TAO HOA HQC
1. Lipide don gian
1.1. Glyceride
- Dang nay ¢ thuc vat goi la dau, & dong vat goi la md. no la
san pham ester ctia mot ruou ba glycerol va céac acid béo. Cong thic
téng quat 1a:

H2C—O—C—R""

- R, R’, R”’ 14 nhiing gdc acid béo. Néi cach khac glyceride 1a
mot hon hop céc triglyceride.
* Acide béo
Acide béo c6 trong thanh phan glyceride c6 thé 1a ¢6 s6 chan, s 1¢
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carbon, c6 thé bao hoa hay chua bao hoa, co thé 1a diy thing hay co
vong. Acide béo 13 acide hitu co nhidu carbon trong thién nhién thudng
¢6 mot chirc acide. Acide béo théng thuong thudng gip gom.

- Acide béo bdo hoa cé sé chin carbon:

S6
carbon
4:0
6:0
8:0
10:0
12:0
14:0

16:0

18:0

20:0

22:0

24:0

Tén théng
thuong

Butyric acid

Caproic acid

Caprilic acid

Caprinic acid

Lauric acid

Myristic acid
Palmitic acid
Stearic acid
Arachidic

aicd

Behenic acid

Lignoceric
acid

Tén hoa hoc

butanoic acid

hexanoic acid

octanoic acid

decanoic acid

dodecanoic acid

tetradecanoic acid

Hexadecanoic
acid

Octadecanoic
acid
Eicosanoic acid

docosanoic acid

tetracosanoic acid

Cong thire

CH3(CH»).COOH

CH3(CH2)sCOOH

CH3(CH2)sCOOH

CH3(CH2)sCOOH

CHs(CH2)10COOH
CHs(CH2)1,COOH

CHs(CH2)1s COOH

CHs(CH2)1sCOOH

CH3(CH3)1sCOOH

CHs(CH2)20COOH

CH3(CH2)22COOH
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+ Chiéu dai tir 4 Carbon — 8 Carbon thi acide béo & trang thai long,

+ Chiéu dai tir 10 Carbon tr& 1én thi acide béo & trang thai ran.

+ Piém noéng chay (melting point) cua acide béo tuy thudc
chiéu dai day carbon va murc do chua bao hoa cua n6; mot acide béo
¢6 sb 1¢ carbon (x+1) s& co diém néng chay thip hon mot acide béo
¢6 s6 chan carbon 13 x.

Piém néng chay cua acide béo (dd C)

100 -
80 -
60 -
40 -
20 -

o — Ty TR T T T T T T T T T T T T T
2041 2 3 4\5/6 7 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28
,40_

-60 -

Diém néng chay

S6 carbon

Acide béo bat bao hoa co so chan carbon

S6 carbon Tén thong Tén héa hoc Cong thirc ciu tao

va vi tri ndi thwong

doi

16:14° Palmitolei  Hexadecenoic acid CH3(CH2)sCH=CH-
c acid (CH2)7COOH

18:14° Oleic acid 9-Octadecenoic acid CH3(CH2)7CH=CH-
(®-9) (CH2)7COOH

18:24% 12 Linoleic 9,12 Octadecadienoic CH3(CH2)4(CH=CH
acid (0- 6) acid CH2)2(CH2)sCOOH

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



39
18:34% 1215 gLinolenic 9,12,15 Octadecatrienoic CH3CH2(CH=CHC

acid (0- 3) acid H2)3(CH2)s COOH
20:4 4581114 Arachidon 5,8,11,14 CH3(CH2)4(CH=CH

ic acid Eicosatetraenoic acid CH?2)4(CH32).COOH
20:5 A EPA 5,8,11,14,17 CH3CH2(CH=CHC
58111417 Eicosapentaenoic acid H2)s(CH2).COOH
22:60A47101  DHA Docosohexaenoic acid 22:6 03

3,16,19

Acide omega 3 la acide a linolenic. (carbon o 1a carbon cua
nhoém CHs)

Acide omega 6 la acide linoleic.

Acide omega 9 la acide oleic.

- Acide béo c6 vong

I:\ (CH, )n— COOH

n= 10 : acid hydrocarpic
n=12: acid chaulmoogric
Glyceride 14 thanh phan chinh cta dau, md. Tuy theo dang
acide béo c6 trong ciu tao ma glyceride c6 trang thai 16ng hay ran.
- Néu da s 1a acide béo bat bao hoa hay diy carbon ngin (4-8
C) thi glyceride ¢ trang thai 16ng goi 1a dau.
- Néu da s6 1a acide béo bao hoa hay diy carbon dai thi
glyceride ¢ trang thai rén goi 1a md.
*Hoéa tinh cua glyceride:
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1/Sy phan giai: Khi bi phan gidi glyceride s€ phong thich
glycerole va acide béo; sy phan giai ¢o thé thuc hién véi H,0, acide,
baz hay enzyme.

+ Phan giai bang HO (thuy giai):

- Can 3 H20 & 4p suat va nhiét do cao; giai phong glycerole va
acide béo.

- Phan giai bang acide:

- Dung mdt acide manh HCI hay 1 acide hitu co (acide naphtalen

sulphonic) cho glycerol va acide béo.
CH, — 0 —COR;

CH, — OH R;COOH
|CH — O —COR; —— 3 CH— OH  + R,COOH
CH—0 — COR, CHy— OH R3COOH

Glycerole Acid béo

- Phén giai bang kiém:
Dung NaOH hay KOH; tao ra glycerole va mubi kiém cua
acide béo goi la xa bong.

?Hz — O — COR; CH, — OH R,;COONa
NaOH
|CH — O —COR; = CH— OH + R,COONa
CHr— O — COR, CH— OH ReCOONa
Glycerole Savon

Phén giai bang enzyme:
Dung lipase thi cho diglyceride, monoglyceride, glycerole, va
acide béo.
- Céc chi sb diic trung caa glyceride:
o Chi s6 acid: S6 mg KOH can thiét dé trung hoa acid béo tu do
¢6 trong 1gam glycerid. Chi s6 nay cho biét “dd twoi” cua glycerid, vi
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trong qua trinh bao quan lugng acid béo ty do ngay cang tang (chi sb
acid ctia glycerid dung lam thyc pham khong duoc qua 3,5)

o Chi s6 savon: S6 mg KOH can dé trung hoa tit ca acid béo co
trong 1gam glycerid. Chi sé savon sau khi trir chi s6 acid s& cho ta
tinh duoc khéi luong phan tir trung binh cta glycerid.

e Chi 56 Tod: S6 gam Tod c6 thé lién két v6i 100 gam glycerid.
Chi s6 Iod cho biét muc do chua bao hoa cia cac acid béo cé trong
thanh phan glycerid. Chi sd nay cang cao thi glycerid cang dé bi hu
trong qué tring bao quan vi cac acid béo co ndi doi bi oxid héa tao
nén mui hoi. Vi du chi sb Iod ctia ddu nanh 1a 130, dau bong 1a 150,
m& heo 1a 56, bo 1a 25-35.

o Swr 6i héa ciia acid béo: Oxy két hop voi cac carbon cua ndi
d6i dé tao nén peroxid va sau d6 phan hity thanh dang aldehide c6
mui hoi.

R-CH,-CH=CH-CH,- +0, ——» -CH2-CH-CH - CH2-

— 0
peroxid

-CH, - CHO + - CH,. CHO

e Chi 56 Reichert — Meiss| dung xac dinh su hién hitu cua acid
béo dé bay hoi co khdi lugng phéan tir nhé (acid butyric (4C), acid
caproic (6C), acid caprilic (8C) trong thanh phan glycerid. N6 duoc
biéu thi bang sé6 ml NaOH 0,1N dung trung hoa cac acid béo dé bay
hoi ¢6 trong 5 gam glycerid.

e Chi sé acetyl: S6 mg KOH dung dé trung hoa acid acetic thu
duogc tir sy thuy phan 1 gam glycerid dugc acetyl hoa; vi mot acid
béo chira nhom OH c6 thé phan tmg voi anhydric acetic dé cho ra
hop chat acetyl.

Vi du: Castor oil chira mot acid béo chua bao hoa c6 nhom OH
(acid ricinoleic) s& cho mot chi s6 acetyl cao 142 — 150.

1.2. Steride (steroide).
- Sterid 1a ester cia mot rugu vong sterol va cac acid béo cao
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phan tir, sterid 1a mot nhom 16n cua lipid don gian, né 1a thanh phan
lipid ¢6 & mo than kinh, mau, tinh tring. O thyc vt thi sterid c6 &
phén hoa, hat.
- Sterol 12 mét ruou dan xuit tir ciclopentanoperhidrophenanthren.

20
18

12 21

10 1 |
9
1 - 23
0 5 71
7 ‘/2‘5\
2 27

Céc sterol thuong gap ¢ thién nhién.

¢ | ~

]~ .
OH /\ OH /\
Cholesterol Ergosterol
Swp
Ly c N
NS
OH /\ Sh \ /\

Stigmasterol Sitosterol
- Cholesterol 1a sterol chu yéu ¢ mat.
- Ergosterol 12 sterol ciia cic loai nim.
- Sitosterol & Stigmasterol 1a sterol cua thuc vat.
- Eucosterol 1a sterol ctia tao xam.
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- Céc sterol 1a nhimg chat d& két tinh, d& hoa tan trong
chloroform, ruou ndng. Trong co thé dong vat cac sterol bi oxyd hoa
thanh nhiéu din suat khac nhau nhu acid cholic, acid -7-
dehydrocholic.

- Céc acid béo cao phan tur trong sterid thuong 1a acid palmitic,
acid stearic, acid oleic. Vai tro sinh hoc quan trong cua sterol la
chung c6 thé chuyén héa thanh cac chét diéu hoa sinh hoc khac nhau
nhu 1a cadc hormon sinh duc, hormon corticoid, vitamin D...

OH
AN
f CH=CH, ~ &
N\
OH N on OH
Eucosterol acid cholic
1.3. Sap

- Sap duoc tao thanh chii yéu tir ester ciia rugu mot va acid béo
cao phan tir. Sap giir vai trd quan trong trong thuc vat, chii yéu la
chtrc nang bao v¢; béng cach tao mot 16p mong phu trén mat 14, trai,
than; sap giit cho cdy khoi bi nhiém bénh, khong bi cac loai sau bo
pha hai va tranh cho cdy khoi mat nudc qua nhiéu. Sap co rét it trong
hat (0,01 — 0,03%). S&p thién nhién, ngoai cac ester da noi trén con
c6 mdt it ruou cao phan tr va acid bac cao ¢ dang tu do cling nhu
mot it hydrocarbon ludn c6 sé nguyén tir 1& (27-33), cac chat mau va
cac chéat thom. Trong sap thién nhién ta thuong gip cac loai rugu cd
phan tir 16n va cac acid béo bac cao sau day.

e Acid béo.

- Acid palmitic CHs-(CH.)14-COOH ('sap ong ).

- Acid cerotic CH3z-(CH2)24- COOH (sap ¢ 1a va trai).

- Acid moltanic CHs-(CHz)26- COOH (sép ¢ 14 va trai).
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- Acid melissic CHs-(CHz)2s- COOH (sap ¢ 14 va trai).

e Ruou.

- Ruou cerilic CHz-(CH2)24CH20H (' sépp ong ).

- Ruou cerilic CH3-(CH2)24CH2OH (sép 6 14 va trai).

- Acid moltanilic CHs-(CHz)26- CH20H (sap ¢ 14 va trai).

- Acid merisilic CHs-(CH2)2s- CH20H (sap o 14 va trai).

- Can cr theo ngudn gbe ngudi ta chia sap ra lam 3 loai: Sap
dong vat, sap thuc vat va sdp khoang. Sap thuong cé6 mot lugng
khong 16n 1dm ¢ thuc vat, trén bé mat 14, trai, than, canh... Mot phan
dang ké cua 16p sap nay 1a hidrocarbon, vi du nhu 16p sap trén 14 bap
cai chu yéu tao nén tir hidrocarbon day parafin nonacosan CasHgo Va
dan xuét clia n6 ¢6 nhém —C=0 tirc 1a nonacosanon. O cay thudc 14 tim
thdy heptocosan (Cz27Hsg) va untriacontan (CaiHes). Trong thanh phan
cua 16p sap ¢ trai nho c6 acid palmitic ty do (CH3(CH2)1sCOOH) va
ester cua nd véi rugu cd phan tir 16n nhu cerilic, miricilic.

2. Lipide phirc tap: Lipid phirc tap khac lipid don gian & cho 1a
trong thanh phan cia ching con c6 acid phosphoric va cac hop chat
khac thudng 13 hop chat chira nitrogen.

2.1. Phosphatide: Con goi la phospholipide.

- Phosphatide 1a ester cua glycerole va acid béo ma trong do

mdt nhom OH cua glycerole tao ester voi acid phosphoric, dac tinh

chung la khéng tan trong aceton.

o
Il

Hox oO—C—R;,
(@ ]
H 50— (I.IT‘ R
L& ]
Hzc—O—ILL—O—X
e
- Phosphatide c6 trong tat ca té bao thuc vat, nhiéu nhit ¢ hat,
dic biét 1a hat cua cdy c6 dau va cay ho dau. Tuy theo tinh chit cta
nhom X hién dién ¢ thanh phan cta phosphatide ta cé:
- Lecithine ¢6 nhiéu trong mé than kinh, chit béo thuc vat (dau
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nanh), long d6 trimg; ly trich bang aceton; tiy vi tri ctia gbc phosphat
phan b & vi tri o hay p ma ta ¢6 a hay B lecithine. Lecithine c6 thé bj
phan giai boi acid, bazo hay enzyme; néu phan giai bang enzyme ta
ding enzyme phosphatidase A,B,C,D. Phosphatidase A cit ndi ester tai
vi tri B dé tao thanh lysolecithine 1a mot chat doc 1am hity hoai hong cau,
phosphatidase B cit nbi ester & vi tri a, phosphatidase C cat ndi ester &

nhém OH va HsPOg , phosphatidase D cét ndi ester ¢ vi tri y.
CH, — O — COR;

CH— O — COR,

| ? __(CH

CHr—0 — p_ o—<CH2>2—N— 3)s
b

Phosphatidylcholin

(Lecithin)
<I3Hz — O — COR;,
CH — O — COR->
| ? ®
CH>—0O — p— O—<CH2 —— NHs

H

Phosphatidyletanolamin
(Colamin)

CH>: — O —— COR,
CH — O — COR->
| o
CH>— O — .l_Li o
bH

Phosphoinositol

CH:; — O — COR;

CH — O — COR-> cooH

| T

CH——0O — pP— O— CHgy cH NH-
H

Phosphatidylserine

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



46

2.2. Sphingolipide:

Pay la ester cia mdt amin rugu sphingosine voi acid béo cao
phan tir. Khac voi phospholipide, gbc acid béo trong phan tir
sphingolipide dugc két hop v6i amin ruou bang lién két peptide. O
thuc vat amin rugu thuong la phytosphingosine.

N
CHs-(CH2)12—C=(I3—(I)—(|>—CH20H

H OH NH;
Sphingosine

CHs-( CH2)13-CHOH-CHOH-CH (NH2)-CH20H
phytosphingosine

HO E
o H(I:—<':= —{CED) 0
RZ—P:—N—CH ' 5
I—lzé—o—I!II—O—CHZCHZI:I(CHs)s

O
Sphingomyelin

Sphingomyeline ¢6 nhiéu trong chét tring ctia ndo, mo than
kinh, ngoai ra cling c6 trong gan, than, phdi, & dong vat khong xuong
song khong co chat nay. Ngoai ra con cé cac lipid phuc tap khac nhu:

2.3. Glycolipide: Céu tao boi rugu sphingosine véi acid béova
glucidde (thuong 1a galactose, dan xudt nito cta galactose, khong c6
nhom phosphat).

2.4. Lipoproteid: Cau tao gdm lipid va proteine cé trong cdu tao
mang té bio.
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CHUONG 4: VITAMIN

I. GIOI THIEU CHUNG

- Trong cac hoat dong séng cua sinh vat n6i chung, bén canh sy
hién dién cua nhitng h¢ enzyme xuc tac con c6 mot nhom chat xdc
tac hiru co khac dé kich hoat nhiing phan tng bién dudng, chung co
khdi lwong phan tir thap dwoc goi tén 1a vitamine. Vitamine lién hé
chit ché voi enzyme, n6 1a thanh phan hoat dong cua nhiing enzyme
2 thanh phan (13 Coenzyme).

- Pbi v6i dong vat vitamine rat can thiét cho cac hoat dong ctia co
thé, tuy nhu cau khong nhiéu lim nhung néu thiéu thi hoat dong séng s&
bi x40 tron va s& dan dén nhitng hién tuong bénh ly tram trong.

- Vay vitamine 14 nhitng hop chat hitu co ¢6 khéi lugng phén tir
nho, ¢6 ban chat hoa hoc khac nhau nhung ¢ hoat tinh sinh hoc dic
biét va rat can thiét cho hoat dong séng binh thudng cua co thé & mot
liéu luong thép. Vitamine duocc téng hop nhiéu & thuc vat.

Il. TEN GQI CUA VITAMINE
Co 3 cach goi tén cua vitamine:
1. Tén theo bénh do thiéu vitamine nay
Vi dy: Vitamine A (Axerophtol) vi bi khd giac mac
(Axerophtalmie) khi thiéu vitamine nay. Vitamine PP vi khi thiéu
vitamine nay s& bj bénh da san sui (Pellarge preventive).
2. Tén theo chir cai (chir in)

Khi s6 lwong vitamine dugc tim thay nhiéu thi ngudi ta (Mac
Collmn) d& nghi dit tén vitamine theo chit cai La Ma A, B, C, D, E .
Néu trong 1 nhém vitamine (cing chit cai) c6 nhiéu loai chat khac
nhau ta thém chi sd, vi du By, B2, Bs, Bs...

3. Tén theo ban chit héa hoc

Theo d& nghi cua Hiép hoi qudc té vé Hoa hoc tinh khiét va hoa
hoc tng dung (IUPAC — (Internatinal Union of Pure and Applied
Chemistry) quy dinh goi tén vitamine theo tén hoa hoc dé phan anh
tinh chat hoa hoc va cong dung cua chung.
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I11. PHAN LQAI VITAMINE:

Nguoi ta chia vitamine ra 1am 2 nhom 16n: Vitamine tan trong
chat béo va vitamine tan trong nudc.

1. Vitamine tan trong chit béo gﬁm ¢c0 A,D,E, K, Q
1.1. Vitamine A (con c6 tén la Retinol, Axeroptol, xerophtalmie)

Thuong cd6 & md dong vat nhu long dd trung, sira, md bo, gan
ca thu. O thuc vat c6 nhimg chit c6 hoat tinh cta vitamine A duoc
goi la tién sinh t& A, do 1a caroten c6 nhiéu & géc, bi do, ca rét, ca
chua. khi vao co thé s& chuyén hoa thanh vitamine A. Vitamine A d&
bi oxy héa, trong diéu kién yém khi thi bén khi & nhiét d6 cao 100° C
va kha bén véi acid, kiém khi & nhiét d6 khong quéa cao. Tac dung
cha yéu cua vitamine A 13 chdng bénh viém loét va kho giac mac cua
mét, ting d¢ nhay cua mét, chéng bénh quing ga.Thudéc nhém
vitamine A c6 vitamine A1 C2oH300O va vitamine Az CaoH2s0; hoat
tinh ciia A2 kém hon A1 2 1an. Su tao thanh vitamine A.

[ H
H HH H HCoH 4

H H H H
wvitamin A (retinol) = & b-carotena

Tu 1 phan t B caroten (Cs Hse) ta s€ thu dugc 2 phan tir
vitamine A.
e Cac dang vitamine A.
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CHOH
Witamin Ay
CHSOH
~— S~ ~— S 2
WVitamin Ao

B.a-dehydro-retinol

CHoOH
WVitamin Ao
OH

I-hydroxy-retimol

HzC ZH=
C:HzOH

ey - - -
CHa Retinol

HsC CH H

= = Eoo
- ey - -
o Retinal [retinaldehyde]
3
H=C CHzx

ZOaH
- ey - -
Retinoic Acid
CHz

B-caroctene

1.2. Vitamine D (Calciferole)

- La nhom vitamin chéng bénh coi xuong ¢ tré em, cham moc
ring, xuong bi mém. Vitamine D tham gia vao qua trinh diéu hoa
trao ddi calci va phospho; vitamine D rat bén & nhiét d6 cao.

- Trong thyc pham vitamine D thuong c6 & c4 bién, dau gan céa
thu, dau dira, sita, long do tring. Trong cac moé thyc vat thuong
khong c6 hodc rat it ma chi co tién vitamine D, d6 1a cac sterole;

nhom sterole nay con la tién chat cua nhiéu chat khac nhu hormone

dong vat. Duéi tdc dung cua tia tr ngoai cac sterol s€ chuyén hoa
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thanh vitamine D.

HsC

n

HsC

HsiC
HO
ergosterol
(vitamin D1)
vitamin D2
Cc
HsC CH; & CHs
C
Hy G i
HyC uv C
_>
|
HO HO 3
aa
7-dehidrocholesterol vitamin D3
CHs3
HC CHs
CHs
C
|
HO =

vitamin D4
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1.3. Vitamine E (Tocopherole): La nhém vitamine can thiét cho

K; (Phylloquinone) O

Il CHa
m CH20H=(I:—(CH 2CHoCHoCH) 3—CHg
|

g CHg CHa

K> (Menatetrenone/MK4) Je]
Il CH
3

E:(j‘/ CHZCH=?—(CH20H20H=C)3—CH3
|

g CHg CHa

K; (Menadione) i:l)

CHz

I
o
Figure 1. The three forms of vitamin K.

qua trinh sinh san binh thudng ctua dong vat; duoc tim thiy trong
nhitng phan xanh cta thyc vat, trong phoi hat ciia mot sb thuc vat; no
dugc téng hop manh véo luc hat ndy mam nhat 1a khi ndy mam ngoai
sang; né tham gia van chuyén dién tir trong phan ung oxyd khi, can
thiét cho qué trinh phosphoryl oxy héa & mé co dé chuyén hoa
glucid, lipid.

CHs ) O CH; CH, CH,

HC [CHjECH[CHggclﬂicujgc'HCHg
HO

CH;
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1.4. Vitamine K (Phylloquinone): Can thiét cho sy dong mau &
dong vat. O thuc vat thi phﬁn xanh chira nhiéu vitamine K hon; nd la
chat van chuyén dién tir trong qua trinh quang hop, qua trinh
phosphoryl hoa, oxy hoa kém theo tich liiy nang luong ¢ dong vat;
tham gia qua trinh tong hop yéu té déng mau thrombin chuyén hoa
fibrinogen thanh fibrin.

1.5. Vitamine Q (Ubiquinone)

C6 chirc ning gan gidng nhu vitamine E, K; n6 c6 ban chit 1a 1
coenzyme (ctia enzyme Q) 13 mot enzyme oxy hoa khir trong chudi
hé hép, vitamine Q con tham gia van chuyén nhom phosphat trong
chudi oxy héa khir. Vitamine Q c6 nhiéu trong cac mé dong vat, thuc
vat ma & d6 tién hanh qué trinh oxyd hoa khtr & cuong do cao.

(I_'J Ubiquinone ()
H,C—O CH.
CH,
H |
H,C—0O (CH,— C=C—0CH, ) H
+ee“—ee
) Semiqui ion (-G°
o miquinons anion (-G}
H,C—0O CH,
CH,
B |
H,C—O (CH,— C=C—CH,}¢ oH
Ou
+2H® |[-24®
+2O (| -2
Oh Ubiquinel (QH.)
H,C—O CH,
CH,
H
H,C—O {(CH,— C=C—CHg}s ;nH
OH
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tlj Ubdicuinone ()
H,C—D CH.,
CH,
H |
HgC_O (CH2_0=C_CH1}5_10H
)
+e& H s
o= Semiquinone anion [-Qe)
H!C _O CH3
CH,
H
H,C —0 (CH,— C=C—CH,)4 ;oH
Ou
+2H® || -21®
+ ee - ee
Oh Ubiquinel (QH,)
H;C _"0‘ CH3
CH
H |
H,C—O {CH,— C=C—CHy}s 3oH
OH

2. Vitamine tan trong nuéc
2.1. Vitamine B1 (Thiamine, Aneurine)

Cén thiét chong bénh vié than kinh & dong vat. By 14 thanh phan
ciia nhidu enzyme nhu decarboxylase, pyruvatdeshydrogenase xtic
tac su khir carboxy cua acid pyruvic, acid a cetoglutaric B1 ¢ nhiéu
& cam gao, nam men. B1 bén trong mdi trudng acid, khong bén trong
moi trudng kiém.
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H,C. N_ _NH, _S_ _CH,CH,0H

(]

N
CHy” CH,

THIAMINE
Vitamine B
2.2. Vitamine B2 (Riboflavine)

La thanh phan ctia coenzyme FMN, FAD tham gia vao su oxyd
hoa cac acid amin, acid hitu co va cac h0'p chat khac. B, 1a tinh thé
mau vang, co vi dang, tan trong nudc, bén véi nhiét do Va acid. B2 c0
nhiéu trong ngii cdc, trai cdy, trimg, nAm men bah mi, nAm men bia.

CH,OH
HOCH
HOCH
HOCH
CI‘.IIE
H,C N /N\I/O
“‘CHN/ NH
O

RIBOFLAVIN Vltamln BZ
2.3. Vitamine Be (Pyridoxine)
La thanh phan cua enzyme xuc tac su chuyén amin cac acid
amin, khtr carboxy, c6 nhi€éu ¢ nam men, cam gao.
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H,C N
3E
HCI
HO Ny CH,OH
CH,OH
PYRIDOXINE
Vitamine Be

2.4. Vitamine B12 (Cyanocobalamine)

Chi tong hop duoc & nam mdc va vi sinh vat. O dong vat Biz
can thiét cho sy dong hoa thirc an, su trao doi proteine, lipide,
glucide. B12 c6 tac dung kich thich sy tao mau ¢ tiy xuong.

HNOCCH.CH. cn, CH

H.
H MO
Hyo-

CHCOMNH,
CHCHCONH,

H,C

CH,

H.NOCCH, .
NHOCCH O CH,
| H: CH, |CH, CH,CH,CONH,
i y
CH
tlet:H3 </ ?
i CH
Q.. 0 N ?
5 ,ﬁp—? H?
H o o
| ~H H\C
|H‘\-.D.r-'"'f |
HOCH, H
Witarmin B 5
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2.5. Vitamine PP (acid nicotinic, Bs)

O thuc vét PP duoc tong hop manh khi cdy ndy mam, 1a thanh
phan ctia enzyme oxyd hoa khir NAD hay NADP. Ngoai ra ¢ thuc
vat PP duoc tong hop tir tryptophan. Thiéu PP dong vt s& bi bénh da
san sui. PP ¢6 nhiéu trong thit, gan, men ruou.

:N

s

COOH

Vitamine PP
2.6. Vitamine C (acid ascorbic)

La chat van chuyén Hidro. O thuc vt vitamin C dugc téng hop
tir glucide; thiéu vitamine C dong vat s& bi bénh hoai huyét.vitamine
C c6 nhiéu & cam, chanh, budi, rau xanh. Vitamine C chiju dugc nhiét
dd cao ¢ pH trung tinh hay acid.

S

HO —|

Hag HO —|
H——0
HO ——H
CH,OH

Vitamine C

2.7. Vitamine H (Biotine, Bs)
La chét tham gia vao qua trinh khir COz 1 vai acid amine. C6 nhiéu
O gan dong vat, sira, nadm men, d4u nanh. Thiéu vitamine H sy sinh trudng
cta dong vat sé cham lai, viém da, thiéu mau, tuyén m& da tiét nhidu md.
Téc dung chinh ctia vitamin H 13 tham gia chuyén héa md.
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[0}
L
HH HH
nd dn
H2C|. lJiH — (CH),COOH
K_“““S/
Vitamine H

2.8. Acid folic (vitamine Bc)
Vitamine Bc tham gia van chuyén nhom formaldehid, metil; tham
gia tong hop nhan purin 14 thanh phin ADN. Thiéu acid folic s& anh huéng
su tao héng cau. Acid folic c6 nhiéu trong 14, men bia, nam, ngl cde.

COO0®
I
HZNYN I';IH:F ('I.ZHg
N | 5 O CH>
— 5 11 1
N CHz—N@C—N—L}H
OH H H coo®

Acid folic

4. Khang vitamine (antivitamine): Khang vitamine 1& chét c6 kha
ning 1am mat tic dung cta vitamin va co tic dung chong lai ching.
Antivitamine thudng giy ra cac ching bénh thiéu vitamine ¢ nguoi,
dong vat, thuc vat va vi sinh vat. CAu tao hoa hoc cua antivitamine gﬁn
giéng véi vitamine nghia 14 khung co ban khong thay doi chi thay doi
cac nhom bén. Téc dung lam vo hoat tinh cua vitamine 1a do
antivitamine c6 kha nang chiém 1y vi tri ciia Coenzyme. Vai vi du:

* Piridin -3- sulfoacid la antivitamine cta vitamine PP,

'S N SO;H
= OH
| >
- N
I piridin- 3- sunfo acid

Acid nicotinic (vitamine PP)
* Acid glucoascorbic trong cdu tao chi khac vitamine C 1a ting thém 1
nhém CHOH nghia 1a ¢6 7 carbon thi trd thanh anti vitamine C.
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CHUONG 5: ENZYME

I. GIOI THIEU CHUNG

- Trong hoat dong séng cua sinh vat noi chung ludén xay ra
nhirg phan Gng thoai bién (di hoa) va téng hop (ddéng hoa); s di
nhitng phan rng d6 x4y ra nhanh chéng va hoan toan 1a nho sy hi¢n
dién cta nhimg chat xtc tac sinh hoc goi chung 13 enzyme. Enzyme
dong vai trod cuc ky quan trong d6i véi su song, vi néu khong co su
hién dién ctia enzyme thi cic qua trinh trao d6i chat khong thé xay ra;
va néu chi thiéu mot vai enzyme thi qua trinh séng sé& bi réi loan va
dua dén két qua 1a sy sdng bi huy diét.

- Pinh nghia: Enzyme 1 chit hitu co c6 & sinh vat song, giir
vai tro chét xiic tic cho cic phan ng xay ra trong qué trinh séng ciia
sinh vat do.

II. BAN CHAT HOA HQC

- Ban dau ngudi ta cho rang chat xtic tac sinh hoc (enzyme) la
mét td chire co su séng nhu nhitng vi sinh vat; vé sau khi nhan théy
nhitng chét trich ly duogc tir sy nghién nat “con men” song ay ciing c6
kha nang xuc tac nhu ban than “con men” doé thi khong con sy phan
biét gitra 2 khai niém ferment (con men) va enzyme (chat ly trich tir
con men).

- Hién nay ban chét hoa hoc cua enzyme dugc xac dinh rd rang:
Chung déu 1a proteine; trong s6 d6 mot s thudce loai proteine don
gian: enzyme don gian; va mot s6 thuoc loai proteine phurc tap
(enzyme 2 thanh phan).

1. Enzyme mét thanh phan

- CAu tao boi nhirng acid amin, hoat tinh xtc tac cua enzym loai
nay 1a do co cdu clia proteine cAu tao nén quyét dinh (do 1 sé nhom,
churc cuia phan tir proteine)

- Noi gin cac nhém, chirc hoat dong nay goi 14 trung tim hoat
dong cua enzyme; trung tim hoat dong ndy phu thudc vao ciu trac
bac I, 11, 111, IV ciia proteine enzyme. Néu co ciu nay bi pha v& thi
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hoat tinh ctia enzyme bi pha huy theo (mat hoat dong).
2. Enzyme hai thanh phan

- C4u tao boi ngoai phan proteine con c6 1 thanh phan khong
phai proteine (nhém thém). O mot vai enzyme thi nhém thém nay
gin chat voi phan proteine, truong hop con lai thi nhom thém nay dé
tach roi khoi phan proteine. Phan proteine goi 1a Apoenzyme; phan
khbng phai proteine goi la Coenzyme.

- Apoenzyme thi c¢6 phan tir lvong rat 16n con Coenzyme thi c6
ciu tao don gian hon. Hoat tinh xuc tac cua enzyme 2 thanh phan 1a
do Coenzyme quyét dinh; tuy nhién hoat tinh cia Coenzyme gia ting
1én va c6 tinh chuyén biét khi duoc gin lién voi Apoenzyme.

3. Trung tim hoat dong

- Mot phén nhd cua phan tir enzyme chtta cdc nhom, churc truc
tiép két hop véi co chét, tham gia tryc tiép trong viéc hinh thanh, cat
dut cac lién két dé tao san pham phan tng goi 14 trung tim hoat dong
ctia enzyme. Trung tim hoat dong bao gém nhiéu nhom chirc khéac
nhau cua acid amin; trong nhiéu truong hop c6 ca ion kim loai, cac
nhom chirc cua coenzyme. Cac nhoém chirc thuong gép la:

- Nhom SH cua cysteine.
- Nhém NH: dau cudi hodc € NH2 cua lysine.
- Nhom COOH cua glutamic, asparaginic.
- Nhom OH cua serin, threonin, tyrosin.
- Vong indol cua tryptophan.
- Vong imidazol cua histidin.
- Nhom guanilic cta arginin.
I11. TAC DUNG CUA ENZYME:

Ciing nhu chit xuc tic vo co, enzyme c6 tac dung lam ting
dang ké van toc phan tng.

Vi du:

Vi

A+B

C+D
V.

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



60
Theo dinh luat tac dung khéi lugng ta co:
V1 =K1 [A] X [B]
V.1 =k1[C] x [D]

Trong qua trinh phan tng ndng d6 phan tr A va B giam dan va
tbc d6 Vi ciing giam theo, con tée d6 V.1 ting dan do nong d6 C va D
tang. Khi phan ung dat trang thai can bang dong thi toc do cta phan
{mg thuan va nghich bang nhau.

V1=V
Hay la k1 [A] x [B] = k1 [C] X [D]
ki/k1=[C]x[D] / [A]x[B] =K

- K 1a hang sb can bang dong ciia phan tng thuan nghich. N
cho biét sau bao lau phéan g dat trang thai can béng. viéc dat dén
trang thai can bang dong nhanh hay chdm phu thudc vao nhiéu yéu t6
; nhiét do, ap suét, ndng do, sy c6 mat cua chat xic tac.

- Chét xtic tic c6 tac dung lam ting van toc phan mg nhung
sau d6 ban than khong thay d6i. Can luu y chat xtc tac khong tao ra
dugc phan tng ma chi anh huong dén tdc d6 phan tng; chat xuc tac
khong 1am thay ddi vi tri can bang dong ma chi rat ngan thoi gian dé
dat trang thai do.

e Giai thich:

- Theo nguyén 1y nhiét dong hoc thi nhiing phan Gng xay ra
dugc khi ¢6 sy giam ning luong tu do ciia hé thong.

A —3» B AF<0

- Bién thién ning luong tuy do quyét dinh chiéu phan tmg va
khong phu thudc vao sy c6 mat hay khong cua enzyme. Enzyme chi
anh huong dén tbc d6 phan tng chir khong anh hudng dén chiéu cia
phan Ung.

- Nhu vy mét hé thong c6 ning luong tu do cao 1a diéu kién dé
phan tmg xay ra. Nhung dé phan tng c6 thé xay ra duoc cac phan tir
trong hé thong phai dugc kich dong dé va cham nhau. Vi du:

S— P Fp - Fs <0.
- Mac du nang lugng tu do cia P nho hon cua S nhung phan
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g khé xay ra duoc vi s6 phén tir S ¢6 dong ning day du rét it; néu
tang nhiét do 1én thi s6 phén tir S di vao phan tng s& gia ting, do d6
tbc do phan tng ting lén.
- Ning luong can thiét dé dua phan tir S 1én trang thai kich
dong goi la nang lugng kich dong. Nang luong nay lon hay nho tuy
ting co chat, tuy timg phan tng.

FN

FS

FP

S : Co chat; M: Chét trung gian; P: San pham.

FM: Ning lugng trung gian; FS: Niang lugng co chét; FP:
Ning luong san pham.

- Chét xuc tac lam tang téc do phan tmg vi chiing c6 kha ning
lam gidm nang lugng kich dong; do do trong truong hop céd sy hién
dién cua chét xtic tic thi phan tng s& xdy ra & mirc nang luong thap
hon. Khac véi chat xtic tic vo co, enzyme c6 kha ning lam giam
nang luong kich dong manh hon nhiéu.

Vi du: 1 phan tir H2O, phan giai thanh H20 va O can mét ning
luong kich dong la:

18000 calo néu khong chat xiic tac.
11700 calo néu c6 Pt lam chat xtc téc.
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5500 calo néu chat xtc tac 1a enzyme catalase.
- So di enzyme lam giam ning lugng kich dong dang ké nhu
vay c6 thé giai thich boi cac thuyét sau:
1. Co ché xtic tic ciia enzyme
1.1. Thuyét hip phu: Theo thuyét nay thi chat xtc tac (enzym) hap
phu chat phan Gng 1am thay d6i ciu tao dién tir binh thudng cua chét
phan tng; nhu thé ching dé dang tic dung véi cac chat khac va do d6
can it ning lwvong kich dong (giam nang luong kich dong xudng).
1.2. Thuyét hop chit trung gian
- C6 sy hinh thanh 1 hop chat trung gian khong bén giita co
chat va enzyme ; yéu cau vé nang luong kich dong ctia cac phan tng
trung gian ndy nho hon nhiéu.
Vidu S—» P
Mac du AF <0, c6 nghia la c6 kha nang xay ra dugc nhung n6
doi hoi nang lugng kich dong A rat 16n.
O diéu kién 37°C cua co thé nhd ¢6 enzyme E lam chét xiic tac nén
phan tmg vuot qua dugc mirc ning luong can thiét qua 2 giai doan :
1/S + E——» ES. ai
2lES — EP ——> E+ P @&
Tong nang luong kich dong a1 va a; déu nho hon ning luong
kich dong A cta phéan tng
S—» P
D6 1a co ché tac dung clia enzyme ciing nhu cac chét xtc tic noi
chung; tuy nhién enzyme la nhimng chat xtic tac sinh hoc nén chiing
c6 nhitng tinh chét dic biét hon.
2. Tinh chit va dic diém cia enzyme:
2.1. Cwong lyc xuc tac
Hoat tinh xtc tac cta enzyme manh hon rat nhiéu lan so véi
chat xtic tac vo co.
Vi du: 1 phan tir g Fe (56g) 1 gidy phan huy duogc 10° phan tir g
H202 thanh H20 va O2. Trong khi mét khéi lugng tuong duong enzyme
catalase trong cung diéu kién phan giai duoc 10° phan tir H20,.
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2.2. Tinh ddc hi¢u: Tac dung xUc tac cua enzyme cé tinh dac
hiéu cao. Mbi enzyme chi tdc dong 1én mot loai co chit dic hiéu ma
thoi, chi tac dong 1én 1 sb co chit ¢6 ciu tao hoa hoc gén nhau hoac
chi tac dong 1én 1 kiéu lién két hoa hoc nhit dinh, 1 dang cAu trac D
hay L trong phdn tir co chét, nhitng bién d6i rat nho trong cdu hinh
hoéa hoc ciia co chit doi khi lam mét kha ning xtc tac ctia enzyme.

Vi du: Amylase chi phan giai dugc amylose; peptidase chi phan

huy lién két peptide.
2.3. Anh hwéng ciia nhiét dp

- Vi enzyme c6 ban chit proteine nén ¢ nhiét do cao 70° C tro
lén chung bi bién tinh va khoéng con kha ning xic tic nita. Trong
khoang nhiét do tur 40 - 70° C thi cling nhu moi phan tng hoa hoc
khac ctr ting nhiét do 1én 10° thi téc d6 phan tng ting gap doi.

- Hat khd c6 thé chiu duoc nhiét do cao hon nhiéu so véi hat
wdt ma khong bi mat kha nang ndy mam; vi proteine ¢ trang thai kho
kho bi bién tinh hon ¢ trang thai ngdm nudc (nén enzyme khi & trang
thai kho bi mat hoat tinh chdm hon khi tiép xuc véi nuée).

- Ngoai ra mot sb enzyme dic biét c6 thé chiu duoc nhiét do
100° C ma khéng bi mat hoat tinh (vi du myokinase) va mot sb
enzyme sau khi bi mat hoat tinh do dun nong cé thé ty khoi phuc
dugc hoat tinh sau mot thoi gian nhit dinh (vi du peroxydase,
amylase, trypsine).

2.4. Anh hwéng ciia pH: Pa s6 enzyme c6 hoat tinh cao trong
khoang pH trung tinh, khi pH chuyén sang phia acid hay kiém hoat
tinh ctia enzyme déu bi giam sut. S& di pH ciia méi truong anh hudng
dén hoat tinh cua enzyme la do su tac dong Ién trung tdm hoat dong
ctia enzyme. Tai cac tri s pH khac nhau ctia méi truong phan tng,
trung tam hoat dong ciia enzyme bi ion héa véi mirc d§ khac nhau,
v61 mot mic do ion hoa nao d6 enzyme sé cd hoat tinh cao nhét.
ngoai ra pH ciia moi trudng con anh huong dén mic d ion hoa cua
co chat, cia phuc chit enzyme — co chét, ciing nhu anh hudng lén
céu triic bac 3 ciia protein enzyme. Tét ca anh huong d6 dan dén sy
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bién ddi hoat tinh ciia enzyme.

2.5. Anh huéng ciia nong dp enzyme va co chit

- Téc d6 cua phan Gmg phu thudc vao sb luong enzyme va co
chét trong méi truong phan tng.

- Trudng hop co chat tham gia ddy du, enzyme tinh khiét, moi
truong khong tap chit thi tdc do phan tng ti 18 thuan véi nong do
enzyme.

- Néu luong co chat qua nhiéu, enzyme va mdi truong cé 1an
tap chat, san pham ting nhiéu thi téc d6 phan tmg khéng con la
duong thiang nira (dudng biéu dién téc d6 phan tmg phu thudc ndng
do enzyme).

- Khi ndng d6 co chét con thip, lugng enzyme trong moi
truong phan Gng chua duoc diéu dong toan bo thi tdc do phan tng
tang ti 16 thuan v6i ndng d6 co chat; nhung khi nong do co chat ting
dén murc nhat dinh Sm nao d6 thi toc d6 phan Gmg s& dat dén muc tdi
da V va khong thay doi nira.

Gidi thich: D61 voi mot lugng enzyme nhat dinh, khi ting nong
d6 co chat 1én dén mot muc S nao d6 thi tat ca cac phan tr enzyme da
chuyén sang dang hop chit trung gian ES; cho nén néu ting luong co
chat qua gioi han Su thi khong con enzyme dé tic dung nita. Diéu
nay c6 mot tim quan trong trong viéc nghién ctru enzyme; nguoi ta
¢ thé danh gia duogc ai lyc cua enzyme ddi véi co chat. Ai luc cua
enzyme ddi véi co chat cang 16n thi ndong d6 co chit can thiét dé dat
duoc tde do toi da cang nho. Mbi quan hé nay dugc biéu thi béng mot
hang sb goi 1a hang s6 Michaelis (Km ). Km biéu thj ndng d¢ co chat
can thiét dé tdc do phan tng bang % toc do t6i da. Hang s6 Michaelis
la mot héng s6 diac hiéu cho mdi loai enzyme; Km cang nho thi
enzyme c6 phan g manh ddi véi co chét.
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2.6. Anh hwong ciia chdt kich thich va chit irc ché

- Hoat tinh ctia enzyme phu thudc vao su c6 mat cua mdt $6
chat hoa hoc c6 trong méi trudng phan tng. Trong sd nhimng chit nay
mot s chat ¢6 tac dung lam tang hoat tinh cua enzyme dugc goi la
chat kich thich con mot sé chat khac lam giam hodc 1am mat hoat
tinh ctia enzyme va duoc goi 1a chat trc ché.

* Cac chét kich thich hoat tinh cia enzyme thudng 1a cac ion
kim loai nhu 1a

Mg %, Mn?*,Zn?" K* Co? Fe? .....vvvaCl ™

Tac dung kich thich cta chiing ¢ nhiéu nguyén nhan khac nhau:

- Tham gia thanh phan nhém thém (Co, Fe, Mg, Mn, Zn..)

- Tao diéu kién cho sy hinh thanh phuc h¢ enzyme - co chét.

- Giup st trong lién két giira apoenzyme va coenzyme.

- Pam béo su hinh thanh ciu trac bac bdn cua enzyme

* Cac chét tc ché hoat tinh ciia enzyme thudng 13 cac ion kim
loai nang nhu 1a Ag *, Hg #*, Pb 2*. Chiing tac dong nhu chét bao vay
cac trung khu hoat dong cua enzyme, lién két voi cac nhom hoat
dong cua enzyme (-NH2 , - SH) lam cho chung khong con kha nang
hoat dong dugc nira, hodc néng dd cao s€ lam cho protein enzyme bi
bién tinh. Tuy nhién c6 nhiéu chat ¢ tac dung kich thich ddi véi
enzyme nay nhung lai (rc ché hoat dong ctia enzyme khéc.

Gan day nguoi ta dua ra khai niém di 1ap thé hay hiéu ung

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



66

canh tranh. Theo khai niém nay mdi enzyme ngoai trung tdm hoat
dong dung dé gan véi co chat, con co 1 hay 2 trung tAm goi 13 trung
tam di 14p thé. Khi 1 chét nao d6 (kich thich) c6 hinh dang phu hop
v6i trung tam dj 1ap thé nay va gin duoc vao dé sé co tac dung lam
cho hinh dang cua trung tdm hoat dong phu hop v6i hinh dang co
chat, do @6 tao diéu kién thuan loi cho viéc tiép xtc giita enzyme va
co chat va nhu thé lam tang hoat tinh xUc tac cia enzyme; nguoc lai
¢6 nhirng chat khi gin vao trung tdm di lap thé d6 s& lam cho hinh
dang cta trung tdm hoat dong khong con phu hop co chét.
IV. PHAN LOAI ENZYME

- Ngoai cach goi tén theo qua trinh tic dong cia enzyme hay
chat chiu tac dong cta enzyme va ngoai nhing tén quen thudc nhu
Pepsin, Trypsin... mot hoi nghi héa sinh qudc té nim 1961 chia
enzyme thanh 6 nhom:

Nhom 1: Oxydoreductase la nhém enzyme oxyd héa khir.

Nhom 2: Transferase 1a nhom enzyme véan chuyén nhom.

Nhom 3: Hydrolase 1a nhém enzyme thity phan (phan hity can nudc).

Nhom 4: Liase 1a nhém enzyme phan giai khong can nudc.

Nhom 5: Isomerase 13 nhom enzyme dong phan hoa.

Nhom 6: Lygase hay Synthetase 1a enzyme tong hop.

Oxydoreductase: (a-D-glucose + oxygen ——®D-glucono-
1,5-lactone + hydrogen peroxide)
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Transferase: (L-aspartate + 2-oxoglutarate ™  oxaloacetate
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Hydrolase: (casein + water —Mpara-casein + caseino
macropeptide)
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Lyase: (L-histidine ——®urocanate + ammonia )

HO
H HOH ,C CHZOH

HiD H

8H EH
o 1 s 1T 1L
\\c—rt—l—c{ o o \C—N—C—C—N—C—C{:
Y T T N
H—C—-H H | H=—C—H H 4] H
H—(!:—H + ATP+ HN——C—H H—C—H +ADP+ HoPO4q
H—C—"NH; H H—C—*Hg
c c
o o o o

Lygase: (ATP + L-glutamyl-L-cysteine + glycine ——#ADP
+ phosphate + glutathione)

Va nhu thé mot enzyme sé& duoc goi tén bang 4 chir s6 cach
nhau bang dau cham. Vi du: Enzyme 1.2.3.4 .Chir s6 dau tién cho
biét enzyme thudc vao 1 trong 6 nhom ke trén.

- Chit s6 thr hai cho biét ban chit cua co chét (tiéu nhém cua
s6 thir nhat). Vi du nhém 1 oxydoreductase, chir s6 thir nhi cho biét
ban chat ctia chit bi oxy hoa (s6 1 chi nhém —CHOH, s6 2 chi nhom
—CHO hoic —CO). Béi voi nhoém 2 transferase thi chir s6 thir nhi cho
biét ban chat cia nhom bi van chuyén (s6 1 1a cac nhém 1 Carbon, sb
2 12 —CHO hoic —CO). Dbi v6i nhém 3 hydrolase cho biét kiéu lién
két bi thuy phan. Déi voi nhom 4 lyase cho biét kiéu lién két bi pha
v&. Poi voi nhom 5 isomerase cho biét kiéu phan tmg dong phan. Doi
v6i nhom 6 cho biét ban chét cua chét duoc tong hop.

- Chir s6 thir ba cho biét ban chat ciia chat nhan tham gia vao
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phan ung (nhoém nho cua chir so thur hai). Vi du ddi véi oxydo reductase
sd 1 coenzym nicotinamid, s6 2 cytochrom, s 3 oxy phan tir. Db voi
tranferase cho biét 16 hon kiéu nhém bi thuy phan. Ddi véi lyase cho
biét ban chit ctia co chét bi phan giai. ddi véi isomerase cho biét ban
chit cua chat bi chuyén hoa. Dbi vai lygase cho biét ban chit cua chat
duoc tong hop.
Chir s6 thir tu 13 s thir tw ciia enzyme trong timg nhom.

Vi dy: Enzyme polyphenol oxydase c¢6 sé hiéu 1a 1.10.3.1 ¢
nghia 13 enzym oxyd khir (s6 1 dau tién), chat nhudng H 1a o-diphenol,
diphenol va monophenol (s6 10) chat nhan H 1 O phan tir (s6 3); s6 1 sau
cuing cho biét enzyme polyphenoloxydase 1 enzyme déu tién thuéc nhom
1.10.3.

Mot vai vi du
1.1: Oxydoreductase, taic dong trén nhém —CHOH.

1.2: -CHO hay - CO-
2.1 : Transferase, van chuyén nhém 1 carbon.

2.2 -CHO hay — CO-.

3.1 : Hydrolase, tic dong trén ndi ester.

3.2: hop chit glycosyl.

4.1 : Lyase, phan giai n6i C — C.

4.2 C-O.

5.1 : Isomerase, tac dong nhu mot racemase va epimerase.
52: cis — trans isomerase.

6.1 : Lyase, lap ndi C-O.

6.2 : Liase, lap nbi C-S.

1.1.1 : Chat nhan 1a NAD hay NADP.
2.1.1 : Van chuyén nhém methyl.

3.1.1 : Thay phan nbi ester, carboxylic.
4.1.1 : Phan huy ndi C-C.

5.1.1 : Bdng phan hoa acid amin.

6.1.1 : Tao néi C-O ctia acid amin -RNA.

TRUONG CAO PANG PHUONG PONG QUANG NAM
www.cpd.edu.vn



70
V. SU MAT HOAT TiNH CUA ENZYME:

pm
A

t

Enzyme bi mét hoat tinh s& d6i dudng biéu dién phén giai (hoat
dong) thanh dang duong cong.
Nguyén nhan cta sy mat hoat tinh 1a:

1/ Do su thay déi co cdu ciia protein-enzyme; sy thay d6i do c6
thé 1a su bién tinh cta protein cdu tao duéi anh hudng cua nhiét do,
pH, 4p sut, cac tia phong xa.

2/ Trung tam hoat dong bi mat tdc dung: Trung tdm hoat dong
clia enzyme bi gin boi mot chat khac lam cho enzyme khong thé hoat
dong duoc.

3/ Khéng con coenzyme di kém: D4i véi enzyme 2 thanh phan
thi trung tdm hoat dong nam & coenzyme; do d6 bi mat coenzyme thi
enzyme khong hoat dong.

4| Enzyme thiéu nhitng chdt kich thich: C6 nhimg enzyme dugc
kich thich boi nhitng nguyén t6 kim loai nhu Co, Zn... thi nhiing
enzyme nay can phai c6 nhimng kim loai d6, néu bi lam mét nhiing
kim loai nay trong cau tao ctia chung thi enzyme khong hoat dong.

5/ Do sw canh tranh véi co chat: Co nhitng chat khac c6 thé
canh tranh véi co chét cua enzyme. Néu c6 sy hién dién cua chung
trong moi truong phan ung thi enzyme khong hoat dong hitu hiéu
trén co chit. Vi du enzyme succinodeshydrogenase khtr hidro cua
acid succinic.

COOH - CH2-CH2-COOH ——COOH -CH =CH -COOH
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Co6 mot sy canh tranh gilra acid succinic COOH — CHz — CH» —
COOH va acid malonic COOH — CH; — COOH. Vi thé néu acid
malonic hién dién thi enzyme s€ tac dong 1én acid malonic (malonic
gin vao trung tim hoat dong) 1am cho enzym khong con khir hidro
cua acid succinic nira.

V1. Coenzyme

Coenzyme 1a thanh phan thtr 2 cta enzyme 2 thanh phan, né

gilr vai tro hoat dong chinh ctuia enzyme lgai nay va thuong né khong
thé tach ro1 khoi enzyme.

1. Nhirng coenzyme lién quan dén cac phan ng oxid héa Khir
1.1. NAD (nicotinamide adenine dicluneotide)

FH =
= ——H 2 I —
== ]
| | |
_ O W
T T
HzC— O—pP —— O—— P —— O ——CH2
] Il
& &4 H H
H H H H
H I H i o
nicotinamid adenine dinucleotide (MR )
M H
H H [ﬁ' + H+
I T
C—MH2
| | | |
-
|\>§|7 I\N N)
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HzC—O0—P— O0— F— 10— CH=
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O !

O OR

M AaDH + HY
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NAD + Ho —»NADH: (NADH + H*)

Lo}
(g
S
= I
1 4+ =
O=1?—O—CH2 O I
1
O:?_O O H
- SH

Nicotinamide Adenine Dinucleotide Phosphate (NADP*)

1.2. FMN (flavin adenine mononucleotide) va FAD (flavine
adenine dinucleotide)

FMN q FAD
S SN -

s D

H =, /C\ /C.\N/C: o
C N C < N
~__ ~_ H
cHafc/ ﬁ \\c/ NH \CHs
‘ |
CHy & —0 HCOH
X — RN |
\ﬁ AN r‘\n/ =N HCOH
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2. Coenzyme vin chuyén
2.1. Coenzyme A: Van chuyén nhom 2 carbon CH3CO-

NH;
N
LT
D T B
0. [F—0—P—0—CHy-C—CH—C—NHCH,CHCONHCH,CH,SH
OH OH CH;
0
HO O—P—OH
0oH
NH,
T
vty g e
o [F~0—P—0CHyG—CH-C—NHCH,CH,CONHCH,CHySH
OH CH CHs
I
HO O-P—OH
OH

2.2. acid folic: Van chuyén nhém 1 carbon HCHO
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CHUONG 6. HORMONE

I. KHAI NIEM VA PHAN LOAI HORMONE
1. Khai niém
Hormone 14 nhitng chit hitu co ¢6 hoat tinh sinh hoc cao (hay
nhing chit hod hoc) dugc sinh ra tir cac tuyén ndi tiét. Chung c6 anh
huong rat 16n dén cac qua trinh sinh hoa khac nhau trong co thé.

o Khdi niém vé tuyén néi tiét: Su tao thanh hormone dugc dién
ra tai cac tuyén c6 tinh dic thi cao, c6 nhiém vu tong hop va tiét vao
mau nhirg hoc mén nhat dinh dic trung cho ting tuyén. Céc co quan
tiét dich nay dugc goi chung 1a céc tuyén ndi tiét. Giira hoat dong cua
cac tuyén ndi tiét va hé than kinh c6 mdi lién hé chat ché.

2. Pic diém ciia hormone
- Luong hormone tiét ra tuy thudc vao nhu cau ctia co thé. Chi can
hoc mén tiét ra vi mot ham luong nho ciing da co biéu hién tac dung.
- Cac hormone ¢6 tac dung didu hoa cac qua trinh sinh hod bén
trong co thé chtr khong tryc tiép tham gia vao cac phan ng sinh hoa.
- Hormone c6 kha nang 1am thay d6i hoat dong ciia mot loai té
bao va mot co quan nhét dinh.
3. Co ché tic dung ciia hormone
- Céac hormone c6 kha nang lam tdng hay gidm hoat lyc xtc tac
ctia enzym. Cac hormone khong tham gia tryc tiép vao cac phan tng
sinh hoa nhung n anh hudng dén tdc do cac phan tng sinh hoa.

- Cac hormone c6 kha ning lam ting va giam qua trinh tong
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hop cta enzym, lam thay d6i tbc ¢ phan huy va do dai bén viing cac

ciu trac khong gian cua enzym. Hormone xac dinh sb luong men mot
cach thich hop. Su diéu tiét qua trinh sinh téng hop men (enzym)
duoc thuc hién béng con duong kiém soat hoat dong chuc nang cua
bd may gen té bao, bang cach anh hudng téi qué trinh doc cac thong
tin tir phan tir ADN, qua trinh van chuyén ARN théng tin tir nhan ra
nguyén sinh chat, qua trinh tong hop ARN ciing nhu anh hudng t6i
qua trinh tong hop cac phan tir protit tai riboxom.

- Thoi diém tac dong quan trong ctia hormone 1a: Cac hormone
¢6 kha nang lam thay doi tinh thdm ctua mang té bao. Vi du: insulin
thuc ddy nhanh qua trinh van chuyén glucoza, cc i on va a xit a min
qua mang té bao.

4. Phan loai hormone

- Cac hormone khac nhau vé cu tric hoa hoc va c6 ngudn gbc
khéac nhau. Dua vao ban chét va céu trac hoa hoc cac hormone duge
chia lam 2 nhom 16n:

a, Hormone cé ban chdt la lipit, con goi 1a hormone steroit bao
gdm hormone tuyén vo thugng than, hormone tuyén sinh duc.

b, Hormone ¢6 bdn chdt la prétit: Tuy thudc vao muc do ciu tric
cta hormone nhém nay lai dugc chia thanh 2 nhom nho;

- Hormone peptit: bao gdm cac hormone cta tuyén thuong than
(tuy thuong than)

- Hormone protit; hormone tuyén tuy, hormone tuyén yén,

hormone tuyén can giap.
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Ngoai 2 nhém 16n trén con cd hormone dan xuat cia aminoaxit:

hormone tuyén giap.
II. MOT SO HORMONE QUAN TRONG - TAC DUNG CUA
CHUNG

1. Hormone tuyén gidp: Bao gébm c6 hormone Tiroxin va
Triotironin 14 cic hormone dan xuét ctia aminoaxit

- Tac dong kich thich moi chuyén hoa cua co thé.

- Tang cudng chuyén hoa gluxit, lipit, protit, mudi khoang.

- Thiéu hormone nay (thiéu ning tuyén giap) tré em chdm phat
trién chiéu cao, tri tué va tuyén sinh duc, gay béo phi.

- Thira hormone nay (uwa nang)- bénh Badodod kich thich phan
huy protit, lipit va gluxit, gidm m& du trir, gidm glycogen ¢ gan, lam
suy nhugc co thé, rbi loan than kinh trung wong.

2. Hormone tuyén tuy Insulin va glucagon

e Insulin: Ban chét hoa hoc 14 hormone protit.

- Chtrc ning quan trong nhét 1a diéu tiét chuyén hoa gluxit bang
con dudng ting cudng van chuyén glucoza tir mau vao to chirc nhd
tang tinh thim cta mang té bao.

- Khi thira insulin gay hién tuong lam giam dudng huyét giam
glucoza huyét do tang cuong sir dung glucoza tai gan, co.

- Thiéu insulin s& lam tang rat cao lugng duong huyét dan dén
bi bénh dai thao duong, ting xeton huyét (thé xeton), giam glycogen
trong gan.

e Glucagon: C6 tac dung ngugc véi insulin lam ting dudng

huyét do thiic ddy qua trinh phan giai glycogen ¢ gan. Glucagon ting
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hoat tinh men lipaza dé phan huy triglyxerit va giai phong a xit béo.

e Hai hormone cia tuyén tuy trong co thé hoat dong c6 lién hé
mat thiét véi nhau 1am cho qua trinh phan bd glucoza va cac chat
dinh dudng khac duoc kiém soat phu hop véi nhu ciu ning luong
ctia co thé trong cac hoat dong khac nhau.

3. Hormone tuyén yén C6 céu trac phuc tap va da dang, vira co
dang 1a peptit vira c6 dang protit.

Tic dung: Cling voi cac hormone ving dudi doi thi gitt vai trd
cha dao trong qua trinh diéu tiét hormone. Hormone tuyén yén diéu
tiét hoat tinh cua cac tuyén ndi tiét ngoai vi: tuyén vo thuong thén,
tuyén giap va tuyén sinh duc. Vi vy tuyén yén dugc coi 1a nhac
truong cua dan noi tiét.

4. Hormone tuyén thwong than (tuy thuong than): Bao gém co
adrenalin va nor- adrenalin.

- Hormone nor- adrenalin vira c6 vai tro cua mdt hormone ma
con tham gia truyén xung than kinh, no 1a chat hoa hoc trung gian cua
hé than kinh giao cam, tham gia tao nén hé giao cam- adrenalin.

- Hormone tuy thuong than c6 hoat tinh sinh hoa dac biét cao.
Chung kich thich phan huy va 6 xy ho4 hydratcacbon va lipit, thic
day ho hap té bao, trao doi khi, ting cudng trao ddi thanh phan ctia
chu trinh axit tricacbonic.

- Tang chuyén hoé nhiét cia co thé khi van dong va d6 1a co s
dé ting nang lyc hoat dong cua co van. Ngoai ra cac hormone nay
con thé hién & su ting cuong kha ning thich nghi ctua co thé véi

nhitng bién doi cua di€u kién mdi trudng va hoat dong co bap.
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- Ngoai cac loai hormone trén con c6 1 s6 hormone khéac:

+ Vo thugng than: C6 hormone glucocorticoit- chuyén hoa
duong.

+ Hormone tuyén sinh dyc co:

- Testosteron
- Androgen - Hormone sinh duc nam
- Androsteron
- Progesteron
- Ostrogen }- Hormone sinh duc nit
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