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MO DAU

Sinh héa hoc 1a mot nganh khoa hoc chuyén nghién ctru thanh phan hoéa hoc cta sinh vat
ndi chung, nhirng chuyén hda clia cac chat va quatrinh chuyén hdéa nang lvong trong hoat
dong séng ctia mot co thé song

Sinh héa hoc gdbm 2 phan : sinh hoéa tinh va sinh héa dong

Sinh héatinh nghién cru cdu tao héa hoc clia cac vat chét trong mot co thé song.

Sinh héa dong nghién clru nhitng chuyén hoéa cta nhitng vat chat trong suét qua trinh
song cla sinh vat.

Sinh hda tré thanh mdt nganh khoa hoc ddc 1ap nira sau cta thé ky 19; bdi vi sy ¢ gang
lam tang nang suét cay trong va st dung cac thwc vat khac nhau dé lam thic an, lam
thubc, lam chat liéu may da khién con ngudi phai nghién ctru cac thanh phan cdu tao cla
thic vat va sy anh hudng cta cac chat khac nhau dén sy phat trién va sinh trwdng cla
chdng. Bau tranh v6i bénh tat 1am cho con nguti phai nghién clru cac qua trinh xay ra
trong co thé nguoi khde va nguoi bénh cling nhw anh hudng cta cac thudc 1én co thé con
nguoi.

Sinh hdéa la mdt nganh khoa hoc tré so véi cac nganh khoa hoc khac, nhwng nhitng nam
gan day nd da va dang phat trién va cé nhiéu (rng dung c6 hiéu qua trong nhiéu Iinh vuc
nhw ndng 1am nghiép, duoc, cong nghiép bao quan ché bién lvong thyc thwe pham, cong
nghé sinh hoc va céc ITnh virc nghién clru sinh hoc.

Nhiém vu cta sinh hda la nghién ctru tim hiéu thanh phan cau tao, tinh chéat clia cac chat
trong co thé séng va dong thoi phai nghién clru ching bién dbi ra sao trong suét qua trinh
song; do6 la hai quatrinh déng héa va di héa song song ton tai trong mot co thé song. Chi
trén co so hiéu biét sdu sic nhitng dién bién dé ching ta moi co kha nang diéu khién

chang xay ra theo chiéu hwéng c6 lgi nhat



Sinh hoa gén lien mat thiét véi nhiéu mdn hoc khac nhw sinh Iy, vi sinh, di truyén, bao
quan; nhirng kién thirc sinh hoa sé gitp cho sinh vién tiép thu nhanh chéng cac moén khoa
hoc co s@ cling nhw cdc mén khoa hoc chuyén mén.
Do d6 tap bai gidng nay s& dwoc phan lam 2 phan:

Phan th* nhat: M0 ta cdu tao hda hoc cla tat cd nhitng chat co6 trong mot co thé
song.

Phan tht hai : M0 ta su thoai bién ( hoan nguyén ) va sy tai tong hop nhitng vat

chat clla mot co thé trong qua trinh song



GLUCIDE

1- GIO1 THIEU CHUNG :
Glucide lathanh phan cau tao chinh & thuc vat ( 80%), n6 con lathanh phan du trir. Ngoai
ra glucide la chat cung cdp nang lwgng chinh cho cac hoat dong séng cla sinh vat.
Glucide thuong duoc goi lachat duong.
Glucide dugc tao thanh tir qua trinh quang hop cua thic vat xanh.
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2- PHAN LOAI :

Duva vao khdi lvgng phan tir glucide cé nhi*tng dang sau :

Puong da : thuong dugc goi la polysaccharide co khdi lvgng phan tir 16n, 1a thanh phan
cdu tao vachat du trir & sinh vat nhu cellulose, tinh bot, glycogen.

Puong nhé : thuong duoc goi la oligosaccharide cé khéi lwvgng phan tlr nhd hon, la san
pham cla si phan cit chua hoan toan polysaccharide. D6 la nhitng dang trung gian trong
qua trinh trao doi chat.

Puong don : thuong duoc goi la monosaccharide c6 khdi lvgng phan tir nhé nhat, san
pham cla su phan cét hoan toan polysaccharide, vi du nhu glucose, fructose,.....

3- CAU TAO HOA HOC

3.1- DPUONG BDON ( MONOSACCHARIDE) :

3.1.1/ Binh nghta :

Buong don la mot rvou da c6 chira nhom carbonyl ( C=0 ), thuwong cé vi ngot, & sinh vat

dudng don thuong ¢ tlr 3 dén 7 don vi carbon.
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3.1.2/ Tén goi :

C6 3 céch goi tén cho dwong don.

al Goi tén theo chiéu dai day carbon
- Néu c6 3 C thi goi latriose.

- NEu c6 4 C thi goi latetrose.

- Néu c6 5 C thi goi la pentose.

- Néu cé 6 C thi goi lahexose.

- Néu c6 7 C thi goi la heptose.

H—C —OH
C =
H —C —oH

b/ Goi tén theo chirc hoa hoc ctiia nhém C=0.
- Néu lachtrc aldehid ( CHO ) thi goi la aldose.

- Néu la chtic ceton (CO ) thi goi la cetose.

c/ Goi tén theo chiéu dai day carbon vatheo chirc hoa hoc ctia nhom C=0
- Néu c6 3 C vachtrc aldehid ( CHO ) thi goi laaldotriose.

- Néu c6 3 C vachtrc ceton (CO) thi goi lacetotriose.
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313/ DangD & L :

CETOSE
(CETOTRIOSE)

Dong phan D & L clia duwong don dwa vao vi tri nhém OH cua carbon ap chét ( danh so tir

nhém C=0 ) trong cong thirc chiéu Fischer cta phan tt.

- Néu & bén phai thi goi ladang D.
- Néu & béntréi thi goi ladang L.
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D-ALDOSE

3.1.4/ Dang vongvacau hinha & :

H —(|:1:O
HO—-C—H

|
H —Cs—OH

H

L -ALDOSE

Lién két gitra nhom CO va OH trong phan t&r dwdng don tao thanh mét vong hemiacetal,

néu tao thanh vong 6 canh thi goi la dang pyranose, néu tao thanh vong 5 canh thi goi la
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dang furanose. Khi tao thanh dang vong thi xuat hién nhom OH méi tai C ctia CO ban
dau goi 1a OH oside, néu nhém OH nay & bén dwdi mat phang phan t thi goi 1a cdu hinh

o , néu & bén trén mit phéng phan ti thi goi 1a cdu hinh .
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3.1.5/ Cac dutng don thuong gap & sinh vat :

3.1.5.1/ 5carbon ( pentose) :

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

- Arabinose: thuong hién dién trong chat nhay ( gomme arabique ) & than cla vai loai
thuc vat.

- Xylose: thuong hién dién & vo dau phong, cti bap, khdng cé gia tri dinh dudng.
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3.1.5.2/ 6 carbon ( hexose):

- Glucose: la thanh phan cdu tao cla nhiéu loai duong da khac nhw dwdng mia, duong
sira, tinh bot, cellulose.Glucose tan trong nuéc, methanol nhung khéng tan trong etanol.

- Manose : hiém hon glucose thuong & dang manane, tim thdy trong go, hat.

- Galactose: lathanh phan cdu tao clia Agar-agar, thuong & dang galactane.

- Fructose: 1a thanh phan chat ngot chinh cla trai, c6 vi ngot hon dudng mia, la thanh

phan cdu tao cla Inuline la mdt dudng da. Fructose con co nhiéu trong mat ong, mat hoa.
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3.2-DUONG NHO ( OLIGOSACCHARIDE):

3.2.1/ Binh nghfa:

Puong nhé la dang glucide cdu tao gom 2 — 10 don vi duong don két hop lai béi lién két
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OSIDE, né thwdng la chat trung gian, mét vai dang (tir 2- 4) & dang tuv do vacd vi ngot

3.2.2/ Lién két oside:

Lién két oside lalién két eter gitta nhém OH oside cla dwong don nay va cac nhom OH

cud dudng don ké can.
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LIEN KEAOSIDE1-1

Tuy theo vi tri cla lién két mata co:

Lién két 1-1.

Lién két 1-2.

Lién két 1-3.

Liénkét 1-4

Lién két 1-6

3.2.3/ Céac loai dwdng nhé thuong gap ¢ sinh vat:
3.2.3.1/ buong doi ( disaccharide):
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6l
HO—C-H
|
H

LIENKEAOSIDE1-4
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- Maltose : ( 1a glucoside — 4 a glucose ) con dwgc goi la mach nha, san pham trung gian
clia sv phan hay tinh bot khi hat ndy mam, thwong diung lam nguyén liéu Ién men trong
san xuat bia.

- Cellobiose (1B glucoside — 4 B glucose ): la thanh phan cau tao cla cellulose, la san
phdm phan hdy chua hoan toan cellulose.

- Lactose (1P galactoside — 4 a glucose ): lathanh phan duong sia.

- Gentiobiose (1B glucoside — 6 a glucose ): c6 trong ndm men.

- Médlibiose (1a galactoside — 6 a glucose ) : cé trong ct cai dwong ( phan huy raffinose).

- Saccharose ( 1a glucoside — 2 B fructoside ): la thanh phan chinh cla dwdng mia.

- Trehalose (a glucoside — o glucose ): ¢6 & rong bién vanam .

6
HOCH, HOCH,

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

5 O

| ] /
. 0
4 4
2 2
3 ‘ 3

MELIOBIOSE (la—galactoside - 6a—glucose)
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5
4 1
2
3

o)
HOCH2
CH,OH
1

SACCHAROSE (la-glucoside - 28 —fructoside)

3.2.3.2/ buong ba ( trisaccharide ).
- Raffiniose (1-a-galactoside-6-a-glucoside-2-B-fructoside): la thanh phan chinh cla cu

cai duong, c6 nhiéu & hat bong , lGa mi ndy mam, ri duong.

HOCHZ

<7 W < f

HOCH2

Raffinose (1l-vu-galactoside-6-u-glucoside-2-f-fructoside)
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3.2.3.3/ buong bon ( tetrasaccharide ):
- Stachyose (1-a-galactoside-6-a-galactoside-6-a-glucoside-2-B-fructoside ) cé nhiéu &

cay ho dau.

HOCH
1

Stachyose (1-o-galactoside-6-u-galactoside-6-a—glucoside-2-3-
fructoside)

3.3- BUONG PA ( POLYSACCHARIDE ): ciu tao gdm nhiéu duong don két hop lai
bang lién két oside, thwdng lathanh phan cau tao vadu trif .

3.3.1/ Cac dang duong da thuwong gap:

Co 2 loai : Homopolysaccharide & Heteropolysaccharide.

- Homopolysaccharide: ciu tao b&i mot loai monosaccharide.

- Heteropolysaccharide: cau tao béi nhiéu loai monosaccharide.

3.3.1.1UTinh bét (Amidon) :

C4u tao bai 2 thamh phan : Amylose va Amylosepectine.

- Amylose : [a mot chudi dai khdng phan nhanh c6 tir 300 — 1000 don vi glucose két hop

bdi lién két oside o 1-4, khéi lvong phan tir tir 10000 — 100000, c6 ciu tric vong xoan
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moi vong xoan 1a 6 don vi glucose va cho mau xanh véi lod. Amylose tan trong nwéc
néng (70 — 80°C)

- Amylosepectine la mot chudi dai c6 phan nhanh, day nhanh cé tir 20 — 25 don vi
glucose, day nhanh gin vao day chénh bang lién két osid 1-6, cho mau d6 ( tim do ) voi
lod. Amylosepectine thi khéng tan trong nwéc ndng

Trong hat tinh bt Amylose chiém 10-30%, Amylosepectine chiém 70-90%.

Amylose (L-osgunoside 4orguocsice) n
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HOCH,

AMYLOSEPECTINE

3.3.1.2/ Glycogen: la mét polysaccharide dv trir & dong vat va nguoi, phan ti glycogen
c6 cau tao phan nhanh tuvong tv Amylosepectine nhung méc do phan nhanh nhiéu hon (
10-18 don vi glucose thi cé mot nhanh ). Glycogen hoatan trong nwéc ndng, cho mau tim
d6 hodc do nau véi lod.

3.3.1.3/ Cellulose: la mdt chudi dai ( khoang 8000 ) glucose két hop béi lién két B 1-4 |a

thanh phan chinh cla vach té bao thuc vat.
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HOCH, HOCH2

CELLULOSE ( 1-B-glucoside- 4- p - glucoside ) n

3.3.1.4/ Galactane: gom nhiéu galactose ndi v&i nhau bégi lién két 1-4 B, la mot thanh

phan dy tr.

HOCH; HOCH,

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

3.3.1.5/ Araban ( n arabinose ): gbm nhiéu arabinose & dang furan lién két bai lién két
oside 1-5, ngodi ra mdi arabinose con lién két véi mot gbc arabinose tht hai bai lién két
oside 1-3.
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3.3.1.6/ Xylan ( n xylose) : nhiéu xylose & dang pyran ndi véi nhau bang lién két 1-4.
3.3.1.7/ Hemicellulose : gbm c6 glucose, galactose, fructose, manose, arabinose, xylose.
Tuy theo loai thuc vat maloai dudng don nao do chiém wu thé, n6 co6 nhiéu trong vo trau,
rom....

3.3.1.8/ Agar- agar (n galactosepyranose ): c6 & rong bién , chi tan & nwéc ndng va
dong lai khi ngudi, n6 gém 2 thanh phan la agarose va agarosepectine, agarose ( - D&L
galactose lién két nhau bdi 1-4 hay 1-3 ) con agarose pectine thi mot s6 goc galactose bi
ester hoa bdi acid sulfuric.

3.3.1.9/ Inuline ( n fructose) : hién dién nhiéu & ct mau don.

ARABANE (1 (- arabinoside -5- f-arabinoside )n
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HOCH,

O O“""A'

.
w

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

XYLANE(1-B- xyloside- 4-B - xyloside )n

3.3.1.10/ Pectine: co trong tréi, ci dic biét la trong cui trang cla trai bwdi, cam, chanh,
cdu tao badi cac acid o galacturonic két hop bédi lién két 1-4 va mot sd dwgc metyl hda &
C6.

3.3.1.11/ Chitine: c6 & nam, cadu tao bdi nhiéu don vi N-acetylglucosamin dang [ noi
nhau béi ndi 1-4.
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COOH COOH

(0] O R
o 4 T (0] T (6]

n

v

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

COOCHg; COOCHSs

@) O R
0/4 1 O T (@]

n

ester metyl ACID PECTIC (ester metyl galacturonide ) n
( polygalacturonatmetyl)

HOCH, HOCH,
. 0 o0
\‘O\ 4 1 O\< 1 o
3 \\\4
| H3CONH H3CONH
| | n

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

4 —Tinh chat:
4.1/ Tinh kht:
Sv hién dién cla nhém C=0 trong c6ng thirc cau tao lam cho glucide c6 tinh kht, tai ca
duong don déu thé hién tinh khir. Khi khtt thi glucide bi oxyd héa thanh acid, néu bi
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oxyd hda dau CHO thi tao thanh acid aldonic, con néu bi oxyd héa dau OH thi tao thanh

acid uronic.
C H O C O O H
H O H H O H
H O H (0) H 0O H
H O H H O H
H O H H o H
cCH,O0H CH,OH
A cid ald onic
C, H O
H O H
H 0 H
H O H
H O H
C O O H

A cid uronic

4.2/ Tinh chat clia ruou da:

4.2.1/ Polyester :

Glucide cé nhiéu nhdm OH nén <& tao polyester véi acid tai C 2, 3, 4 ,5, 6.

Thuwong nguoi ta cho glucid phan (rng voi acid acetic tao nén cac acetate khdng tan trong
nudc. dwa vao tinh chét nay dé ly trich cac glucide ra khdi dung dich.

4.2.2/ Polyether:

Glucide c6 nhiéu nhém OH nén s tao polyether voi rvgu tai C 1, 2, 3, 4, 5, 6. néu ether
héa tai nhdm OH osid thi tao nén san pham goi la glycoside,nhém ruou lién két trong san
pham nay goi la aglycon.

4.2.3/ Tao thanh tinh thé:

Nhom C=0 c6 thé tao phan (rng thé v&i mot baz N nhw hydrazine ( H,N — NH, ) dé tao

osazone ¢6 cau tao tinh thé dac trung cho tirng loai monosaccharide.
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PROTEINE

1-GIOI THIEU CHUNG :

Proteine la thanh phan cau tao chinh clia cac mé dong vat ( 40 — 50% trong luvong
khé ), & thuc vat ( 5 -15% trong lwvgng khé ) , chéat du trir & mot s loai thiwc vat nhw hat
dau nanh ( 25 — 35% ). La mdt thanh phan khong thé thiéu trong sinh vat séng nén
Proteine c6 nhiéu chirc nang quan trong va nhiéu dac diém nhu:

- Padang vé cau tao.
- Tinh dac hiéu vé loai rét cao.
- Co hoat tinh sinh hoc .
Proteine co nhirng chirc nang chinh sau :
- XUc té&c : thanh phan cau tao clia cac enzyme.
- Bdo vé : thanh phan cdu tao cla cac khang thé.
- Hormone : thanh phan cdu tao cla cac kich thich vachét tc ché.
- Du trlr : lachéat dinh duw&ng cho phdi phat trién.

DBinh nghia : Proteine la chéat hiru co, c6 khéi lvgng phan tir cao, cé chira N (16% )
tao thanh bdi cac acide amine.
2-PHAN LOAI :

Duva vao ly héa tinh, chi yéu la tinh hoa tan va khéi lwvgng phan t ma chialam 2
loal :

Proteine don gian: dwa vao tinh hoa tan khac nhau cla chdng.
- Albumine : tan trong nuéc, khéi lugng phan tir nhé; vi du nhw albumine ctia tring,

& thuwe vat thwdng co & hat (0,1 — 0,5% ) nhuw Leucosine ( IGa mi, [Ga mach, l0a dai

mach ), Legumeline ( dau nanh), Ricinine ( hat thau dau ).

- Globuline : chi tan trong dung dich loang mudi trung tinh (KCI, NaCl 4- 10% )c6
nhiéu & thuc vat, chi yéu trong hat cay ho dau; khdi lwgng phan tr M = 100.000 —

300.000.
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Prolamine : chi tan trong rwou ethylic 70-80% va cé nhiéu & cay than thao ( chira
nhiéu prolin, cac amid & acide glutamique ); & IGa mi va lUa mach den chtra
prolamine c6 tén la gliadine, khdi lvgng phan tlr cta prolamine M = 26.000 —
40.000.

Gluteline : chi tan trong dung dich acid hay kiém loang ( 0.2- 2% ), c6 6 hat ( 1-3%
trong lwvong hat).

Protamine : khdi lvgng phan t&r nhd M = 8.000 — 10.000, c6 tinh baz rat rd vi ham
lvgng arginine kha 16n, hién dién nhiéu & phan hoa, protamine tan trong nwéc va

baz.

Protein phtrc tap : con duoc goi la Proteide, cd cdu tao ngoai thanh phan acid amin con

cO mdt nhom khéng phai protein.

Phosphoproteide: proteine + acid phosphoric ,vi du Casein c6 trong sira dong vat.
Lipoproteide : proteine + dan xuét clia Lecithine, cephaline vanhirng lipid khac.
Glucoproteide : con goi la mucoproteide gdm protein + glucid.

Metalloproteide : proteine + kim loai; day la cdu tao cla enzyme vi du nhw
Catalase, Peroxydase, Cytochrome cO0 chira Fe ; ascorbatoxydase va p-
diphenol oxydase c6 chira Cu.

Cromoproteide : proteine + nhém phi proteine bat ky vi du nhu hop chat
chlorophyll trong quang hop thuwong két hop vai mot proteine.

Nucleoproteide : proteine + acid nucleic.

3-CAU TAO HOA HOC ;

3.1- Acid amin :

Acid amin 1a don vi cdu tao co ban cla proteine ; acid amin |a dan xuét cla acid hitu co,

dong thoi co6 chirc acid ( COOH ) va chirc kiem ( NH, ). Acid amin ¢c6 cong thirc tong

quét |&:
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HoN

CH COOH

Céc acid amin c0 thé ¢6 2 nhdm NH, hodc 2 nhém COOH ; nhém R c6 thé lanhom alkyl,

aryl ...vv.

Cac acid amin dau tién la Aspararin va Cystin duoc phat hién vao nam 1806 va 1810, vao

thé ky nay nguoi ta biét dwgc gan 20 acid amin can ban cé mat trong thanh phan ctia cac

phan tir protein va dén cudi nhitng ndm 40 cla thé ky nay nguéi ta biét dwgc gan 40 acid

amin thién nhién.

3.1.1- Cé4c acid amin thuong gap trong proteine:

3.1.1.1/ Acid amin trung tinh : nhdm R [a nhém trung tinh.

I
H2N—CIH—C—OH
H
Glycine

(Gly)
(G)

[
H,N—CH—C—OH
GH2
SH

Cysteine
(CysSH)
(CSH)

|
CHj, CH2
OH
Alanine Serine
(Ala) (Ser)

|
CH2 CI:HZ
S S
Cystine
(CysS-S)
(CS-S)
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I
HoN—CH-C—OH

(IZHOH

CHs

Threonine
(Thr)
(T)

I
HoN—CH—C—OH

Methionine
(Met)
(M)

H,N-CH-C-OH
CH- CH3
GH2
CHs

Isoleucine
(ILeu)

(IL)

I
HoN—CH-C—OH
CHCHg
CHs

Valine
(val)
(V)

[
H2N—C|3H—C—OH
GHa
CHCH;
CHs
Leucine

(Leu)
(L)

H,N-CH-C-OH
CH,

Phenylalanine
(Phe)
(F)

Ho,N-CH-C-OH
CH,

z
HN

Tryptophane

(Try)
(W)

[

H2N—(I:H—C—OH
Ha
CHx>-CHs

Nor-Valine
(N-Val)
(N-V)

HoN—CH—C—OH
|
Kk
3

CH

Nor- Leucine
(N- Leu)
(N-L)

H,N-CH-C-OH
CH,

OH

Tyrosine
(Tyr)
(Y)
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3.1.1.2/ Acid amin acid : nhdm R c6 tinh acid .

H,N-CH-C-OH :
CH, H,N-CH-C-OH
CI:HZ (l:HZ
Cc-0 Cc=0
OH OH
ACIDE GLUTAMIQUE ACIDE ASPARTIQUE
(Glu) (Asp)

(E) (D)

3.1.1.3/ Acid amin kiém : nhdm R c6 tinh kiém.

Q HoN—CH-C—OH

HoN—CH—C—OH EHy
GH2 CH,
GH2 CH,
GH2 NH

CH; ¢=NH
NH; NH,

LYSINE ARGININE
(Lys) (Arg)

(K) (R)

HISTIDINE
(His)
(H)
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3.1.1.4/ Céac acid amin khac : imino acid

] (")_
C—OH C-OH
HN
HN OH
PROLINE HYDROXYPROLINE
(Pro) (ProOH)
(P) (POH)

Acid amin can thiét la nhitng acid amin ma co thé khong tw tong hop dwoc phai dua tir
bén ngoai vao. Chang gém : Valine, Leucine, Isoleucine, Methionine, Threonine,
Phenylalanine, Tryptophane, Lysine, Histidine
3.1.1.5- Dang D&L cula acid amin :

3.1.1.5.1/ Trwong hop ¢ mot C* ( Ca ), nguoi ta chon Serine lam chét dé qui woc;
néu nhom NH, & bén phai ladang D, néu & bén trai ladang L.

COOH COOH
NH
H C 2 LHN C H
CH,OH CH,OH
D- serine L- serine
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3.1.1.5.2/ Trwong hgp cé 2 C* ( Ca va Cp) thi qui wdc nhw sau :
Néu Ca dang D va Cp dang D thi goi laD.

Néu Ca dang L va Cp dang L thi goi laL.

Néu Ca dang D va Cp dang L thi goi laD- alo.

Néu Ca dang L va Cp dang D thi goi laL - alo.

COOH COOH
| |
HsC— Cp—H H — Cp— CH,
CHZCH3 CHZCHg
L- isoleucine D- isoleucine
COOH
COOH |
‘ H—— C — NH;
C _ H L
HN —— & |
.C — C — H
) H,C "
‘ C,H5
C,H5

_ i D- allo-isoleucine
L- allo-isoleucine

3.1.1.6/ Tinh lw®ng tinh cua acid amin :
Sy hién dién dong thoi cla 2 chirc acid va kiém trong cau tao cla acid amin lam cho né

vlra c6 tinh acid vira co tinh baz.
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® S)
HzN —CH— COOH H,N —CH — co0
| +HT I +
R R R

CATION (+) ANION (=)

® S}
HsN — CH —co00

R

ION 1668g cot ()

CH
: \ P
t H,N— CH— CO0®
l’ {anion)
I
: cH
o @
a - H,N—CH—C00®
| {zwitterion}
I
1
I CH3
: ® |
/ H,N— CH— COOH
o {cation)
0 . i . :
0 0.5 1.0 1.5 2.0
Eqguivalents of OH =
Cha thich :

Equivalentsof OH : tri s twong dwong ctia OH .
Zwitterions : ion lu@ng cuec.

pl : diém ddng dién tich.
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3.2- Proteine
Proteine la s trung hop cla nhiéu acid amin béi lién két Peptide nén con duwgc goi la
polypeptide.
3.2.1/ Lién két peptide:
Lién két peptide la lién két amide gilra nhdm COOH va nhdm NH, cud 2 acid amin ké
nhau
Néu 2 acid amin lién két nhau thi tao thanh dipeptid.
NEu 3 acid amin lién két nhau thi tao thanh tripeptid
NEu 4 acid amin lién két nhau thi tao thanh tetrapeptid
NEu 5 acid amin lién két nhau thi tao thanh pentapeptid

NEu nhiéu acid amin lién két nhau thi tao thanh polypeptid.

(ﬁ (ﬁ
H,N C|H c OH —I— H N CH C OH
R1 l H Ho
| (ﬁ
H,N H C N H C OH

—rnournuoOO

2

T —
T—oO0
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0
[ | ] |
HaN—CH-C—OH +- HN—CH-C—OH —|—I—|2N—C|3H—C—OH RaRRERRELE —HzN—CH-C—OH

Rl R2 R3 Rn
H
" ! | 1
—CH—C— N—CH—C— N—CH—C — N—--meemmomeee N—CH—C—OH
B A N |
R, O R, O Rg O Rn

POLYPEPTIDE
Tén goi clia peptide tao thanh gdbm tén clia cac acid amin thanh phan trong do tén acid
amin cudi cting ( con nhom COOH ) van gilt nguyén con tén céc acid amin khéc thi c6 tan
cung la “ —il”. Vi du: Alanin — Serin — Aspartic — Glycin, thi cO0 tén la
Alanilserilaspartilglycine.
3.2.2/ Lién két phu:

Ngoai lién két chinh peptide phan tlr proteine con c6 nhirng lién két phu khac nhu:

- LiénkétS_S:
Lién két nay con goi lalién két disulphur, xuat hién khi 2 nhém SH cla 2 cysteine & gan
nhau clia cing mot mach hay 2 mach polypeptide.

- Lién két hidro :
Lalién két bd sung hinh thanh gilra nguyén ti hidro & trang thai dong hoéa tri ( c6 dién
tich dwong ) véi nguyén tir nhan nao dé cling ¢ trang thai dong héa tri ( nhung tich dién
am).

- Lién két mubi :
Lién két nay la do lyc hit tinh dién gitra cac nhdm acid va baz vi du gitra nhdm NH3" clia
cac acid diamino monocarboxylic ( Lysine, Arginin) va COO  cla cac acid
monoaminodicarboxylic (acid glutamic, acid aspartic ). Dac diém trong cu tao clia mach
polypeptide la cac nguyén tir C va N trong mach duoc phan bd gan nhv la trén cung mat
phéng, trong khi cac nguyén t& H va cac nhém CH-R tao véi mat phéang dé mot goc 109°
28,
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- = g

ap = g=

3.2.3.1/ Phan gii bang acid :
Dung acid chlorhydric 6N ( 20% ) & 115°C, trong diéu kién chan khong, néu khong thi
tryptophan bi phan hly hoan toan. Phuong phap nay dwoc st dung dé lam nuéc twong.
3.2.3.2/ Phéan giai bang kiém:
Bun néng proteine véi cac dung dich kiem lodng & 100°C, hiéu nang cao hon khi dung
acid nhung hang loat acid amin bi phan hay.
3.2.3.3/ Phan giai bang enzyme:
Sy phan giai nay duoc thuc hién & 37°C bdi cac enzyme thly phan. Sv phan giai nay
thwong dung dé diéu ché cac peptide 1a nhitng san phdm phan cat chua hoan toan cac
proteine.
4 - CAU TRUC CUA PROTEINE:

Phan t& protein dwoc sap xép mot cach hoan chinh nho cac lién két dé hinh thanh
nén cac cau trac nhat dinh.

4.1/ Cau truc bac mot:
C4u truc bac mdt la thanh phan va trat tw sap xép cla cac acid amin trong phan tkr. Tinh
chét cta proteine phu thudc vao cdu tric bac nhat clia né. Phan tir proteine sé thay doi
hoan toan tinh chét ctia nd néu 1 acid amin nao do trong phan t bi sip xép khong ding vi
tri hodc bi thay thé bang 1 acid amin khac. Tinh trang nham lan nay doi khi lam x&o tron
toan bd hoat dong cla co thé va gay ra nhirtng bénh hiém nghéo duoc goi chung la ”bénh
phan ti”.
Danh tlr “bénh phan t&” am chi nhitng réi loan hoat dong song do sv bién ddi trong cau
triic clia nhitng phan tir nao dé trong co thé.
Vi du bénh thiéu mau hong cau hinh ludi liém; hong cau clia nhitng ngudi mac bénh nay
khong c6 dang hinh cau ma c6 dang hinh lu@i liém. HbS Ia hemoglobin clia nguoi bénh
khac HbA la hemoglobin clia ngudi khoe la c6 do hoatan thap do do6 két tinh trong héng
cau lam cho hong cau c6 dang lu@i liém.

Nguyén nhan:
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HbA :His-Va -Leu —Thr-Pro-Va -Glu-Lys- ........

HbS: His-Va -Leu —Thr-Pro-Va -Val -Lys- ........

4.2/ Cau truc bac hai:
Cau trac bac hai la cau hinh dac treng clia mot hoac mot s6 mach polypeptide tham gia
trong thanh phan cau tao cla phan tr protein.
Lién két hidro la lién két chinh trong viéc hinh thanh cau tric bac hai ; cac nhom CO va
NH trén cting 1 mach polypeptide cé thé hinh thanh céc lién két hidro, mac du nang lvong
cta nbi nay khong I&n nhung vé sd cac ndi hydro dé cé tac dung nhu mot luc kéo lam cho
cac mach polypeptide d6 cudn lai thanh nhitng vong xoan 6c¢ ( 10 xo ) bén virng. C4u hinh
xoan 10 xo ndy goi la ciu tric a.
NEu lién két hidro hinh thanh gilra nhitng mach polypeptide ké can tao thanh trang thai
dudi thang clia cac mach. C&u hinh théng nay goi la cau tric p.
Nhitng quan sét vatinh toan chi tiét cho thdy moi vong xodn gém 3,6 géc acid amin nghfa
|a 18 gdc acid amin sé& tao nén 5 vong xoén tron ven. cac dudi acid amin ( nhém R ) déu
hwéng ra ngoai va hoi chéch vé dau acid amin tan cung ( noi bat dau cta phan t&r ). Mach
x0an ¢d hwdng quay phai. Néu nhin vao mit cit ngang clia mach tir dau N tan cing sB
thdy mach xoay theo chiéu kim ddng ho. Moi budc clia mach xoan ( khoang cach giira cac
vong xoan ) bing 5,4 A; vay chiéu da mbi g6c acid amin bang 5,4 : 3,6 = 1,5 A, g6c ddc
ctia mbi vong xoan 1a26°, hau nhw tat ca proteine dé tan cling nhw khé tan déu c6 céu tric
a. Tuy nhién khong phai tat ca proteine déu xoan trén toan bd mach polypeptide.

4.3/ Cau truc bac ba :
Su hién dién cla céc lién két phu ( hidro, S - S, ion, ester,... ) 1am cho cac cdu hinh xoan
16 x0 a va dudi thdng B sép x&p thanh mot cdu hinh nhét dinh nao dé trong khong gian.
Cau hinh nay goi la cau tric bac ba; cdu tric bac ba cho ta khai niém hoan chinh vé hinh
dang, thé tich va sy sép xép twong hd gilta cac khu vuc xodn hoic thing ctia mach
polypeptide. Cau tric bac ba dwgc xac dinh nho cdu tric bac mot cla nd, béi vi sy tuong
tac gilra cac goc acid amin véi nhau c6 vai tro quyét dinh trong viéc gilt virng vi tri cla
mach polypeptide trong khong gian.

4.4/ Cau trac bac bon :
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Phan tir cta nhiéu loai proteine duoc cau tao bdi nhiéu mach polypeptide, ching n6i voi
nhau bdi cac lién két nhw 1a hidro, ion, lién két lién phan ti, .....Nhw vy moi phan t loai
nay duoc cdu tao bdi nhigu don vi ( moi don vi 1a mot mach polypeptide ). Sy sap xép
tvong ho trong khéng gian ctia nhitng don vi nay thanh mot cdu hinh nhét dinh nao do
duwoc goi lacau trdc bac bdn clia proteine.

Vi du Hemoglobine ( M= 68.000 ).

Hb duwoc cau tao bdi 4 mach polypepyide ( 4 don vi ) cau tric bac I, I1, 111, IV cla nhitng
don vi d6 da duoc xac dinh hoan toan; ching gidng nhau tirng déi mot vi vay duoc chia
lam loai ; 2 don vi a va 2 don vi B; moi don vi gan vai mot phan tir Hem ( hop chét chira
sit ) ; ca 4 don vi nay sip xép tuong hd véi nhau theo qui luat hoan toan xac dinh 1am cho
phan t&r Hemoglobine c6 dang gan nhu hinh ciu véi cac kich thuwéc 50 x 55 x 64A.

Céc tinh chét sinh hoc cla proteine phu thudc rat nhiéu vao cau tric bac I, tirc thanh phan
acid amin va trat tv sap xép, cting nhw cu trdc bac |1, tc mirc do xoan va ciu tric bac
[11, tic hinh dang trong khdng gian ctia mach polypeptide.

Bat ky su thay d6i nao trong 4 cdu tric nay déu lam thay doi céc tinh chét sinh hoc cla
proteine.

5-SU BIEN TINH CUA PROTEINE :

Duéi &nh hudng cla nhitng tac nhan nhw nhiét, hoa chat, tia phdng xa proteine sé
mat di tat ca nhirng ly héa tinh va tinh chét sinh hoc clia né do sv pha v& cac cac co cau
khong gian clia n6 ( cac cdu trdc ).

Vi du :Albumine thurdng tan trong nuéce, nhung khi dun néng thi bi bién tinh va s8 khong
tan vabi tua .

Enzyme khi bi bién tinh sé khéng con kha nang hoat dong duoc nira
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Primary
structure

\

tertiary
structure
quaternary
structure
Chu thich :
Primary structure : cau trac bac mét. alpha hetix : cdu triic xoén a.
Secondary structure : cau tric bac hai. B pleated sheet : cdu tric thang B
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Tertiary structure : cdu tric bac ba. Quaternary strcture : cau tric bac bén
6- CAC PHAN UNG HOA HOC BAC BIET:

6.1/ Cua acid amin :

6.1.1/ Phan &rng v@i ninhidrin : do 2 chitc acid ( COOH ) va ( NH, ) ma acid
amin tac dung véi thube thr nhidrin tao thanh sdn phdm mau tim. Dung phan (ng nay dé

phét hién acid amin.

1/ 0O
I
O Hzo — —
= H,N CHC—OH
R
O . .
ninhidrin ¢ acide amine
0O
H
| CO, + NHz + RCHO
OH
O
dicetooxyhydrinden
2/
0
/O H /
+ NH; 4 —0

o- ﬁ"h

e) @) 0O
J \ /
+ NH3
N ~|~ 2H,0 — N
\ / \
O o O (é
Saf phaén maa tim fioQ
Dai véi prolin thi cho mau vang.

6.1.2/ Héa tinh :
6.1.2.1/ Do nhém NH,
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Tinh kiém : tao thanh mdt mudi
H,N-CHR-COOH + HCI - Cl sHN*- CHR- COOH
Phan (rng alkyl vaaryl hoa: tao thanh mot amin bac 4
Vi du (CHs)3 N*- CH-R —-COOH
6.1.2.2/ Do nhém CO,
Acid amin + CO, - Ncarboxy acid amin ( chat nay thdy & protein clia mau dong vat )
6.2/ Cla protein :
Phan rng Biuret: dung phét hién protein; proteine tdc dung véi CuSQO,4 trong méi truwong

ki€ém NaOH sé tao phtrc chat mau tim.

? + 2NaOH
HaN—CH-C= N—CH-C— N—CH—-C— N—CH-C—OH
R, OH R, OH Rz OH Ry, + Cu(OH),
R
I
C—N—CH-C
Ri—eh &, O/\N ® o
T caq H- Rs 4+ 2Na + 40H

PHOO CHAA BIURET (xanh tim)

7- CAC PHAN UNG MAU DAC TRUNG CUA ACID AMIN :
Phan ng XANTHOPROTEIC : Phét hién acide amine c6 nhan benzen nhv Phe,
Tyr, Try. Proteine + HNO; dam dac cho tla mau vang
Phan ting MILLON : Phat hién Tyr : Proteine + Hg(NOs), & Hg NO, cho tia mau
héng hay dé.
Phan (’ng ADAMKIEVIC : Phat hién Try. Proteine + CHO-COOH (acid glyoxylic)
trong H,SO, cho mau tim xanh
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Phan (tng SAKAGUCHI : Phét hién Arg. Proteine +NaClO ( hypochlorit Na) trong
moi trwdng cd a naptol cho tia mau do .

Phan ing FOLIN : Phé hién Tyr, Try : Proteine + acid phosphomolybdotungstic
cho tlla mau xanh.

Phan (rng v@i acetat chi : Phét hién CysSH, CysSS. Met : Proteine + CH3(COO),Pb
cho tia PbS mau nau.

Phan 'ng NITROPRUSS ADE : Phat hién acid amin c6 S : Proteine + NH,OH cho
mau do

Phan ting PAULY : Phat hién His. Proteine + acid diazosulfanilic trong mdi trwong

kiém cho mau do cam

41



ENZYME

1- GIOI THIEU CHUNG:

Trong hoat dong song cula sinh vat néi chung luén xay ra nhitng phan ¢ng thoai
bién (di héa ) vatdng hop ( ddng hda ); s& di nhitng phan (rng dé xay ra nhanh chéng va
hoan toan la nho s hién dién cta nhitng chat xuc tac sinh hoc goi chung la enzyme.
Enzyme doéng vai tro cuc Ky quan trong doi véi su sdng, vi néu khéng co su hién dién cla
enzyme thi cac qua trinh trao ddi chat khong thé xay ra; va néu chi thiéu mot vai enzyme
thi quatrinh sdng sé bi rdi loan va dwa dén két qua la sy sdng bi hay diét.

Dinh nghfa: enzyme la chat hi*tu co cé & sinh vat song, gilr vai tro chat xuc tac
cho cac phan (rng xay ra trong qué trinh sdng cla sinh vat do.

2 - BAN CHAT HOA HOC:

Ban dau ngudi ta cho rang chat xuc tac sinh hoc ( enzyme ) 1a mot t& chirc co s
song nhv nhitng vi sinh vat; vé sau khi nhan thdy nhitng chat ly trich duoc tir sw nghién
nat “con men” s6ng dy cling c6 kha nang xuc tac nhw ban than “con men” d6 thi khéng
con s phan biét gilra 2 khai niém ferment ( con men ) va enzyme ( chat ly trich tir con
men ).

Hién nay ban chat hoéa hoc cua enzyme duoc xac dinh rd rang : ching déu la
proteine; trong s d6 mot s6 thudc loai proteine don gian : enzyme don gian; va mot so
thudc loai proteine phirc tap ( enzyme 2 thanh phan).

2.1/ Enzyme mot thanh phan :

Cau tao bdi nhitng acid amin, hoat tinh xtc tac ctia enzym loai nay la do co cau cla
proteine cau tao nén quyét dinh ( do 1 s6 nhdm, chirc cta phan tir proteine )

Noi gén cac nhom, chiic hoat déng nay goi la trung tam hoat dong clia enzyme; trung tam
hoat dong nay phu thudc vao cau tric bac I, Il, 11, IV cla proteine enzyme. Néu co cau

nay bi pha v& thi hoat tinh ctia enzyme bi pha hiy theo ( méat hoat dong ).
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2.2/ Enzyme hai thanh phan :
Cau tao béi ngoai phan proteine con cé 1 thanh phan khong phai proteine ( nhém thém ).
& mot vai enzyme thi nhom thém nay gan chét voi phan proteine, truong hop con lai thi
nhém thém nay dé tach roi khoi phan proteine. Phan proteine goi la Apoenzyme; phan
khéng phai proteine goi la Coenzyme.
Apoenzyme thi c6 phan t&r lvgng rat 16n con Coenzyme thi ¢6 cau tao don gian hon. Hoat
tinh xdc t&c clia enzyme 2 thanh phan la do Coenzyme quyét dinh; tuy nhién hoat tinh cla
Coenzyme gia ting 1én va c6 tinh chuyén biét khi dwoc gan lién voi Apoenzyme.
2.3/ Trung tdm hoat dong:
M@t phan nhé cla phan tlr enzyme chira cac nhdm, chiic truc tiép két hop voi co chat,
tham gia truc tiép trong viéc hinh thanh, cat dit cac lién két ...v.. v dé tao san phdm phén
rng goi la trung tam hoat dong ctia enzyme. Trung tdm hoat dong bao gdm nhiéu nhém
chtrc khac nhau ctia acid amin; trong nhiéu treong hop cé ca ion kim loai, cAc nhom chirc
cta coenzyme. Cac nhém chirc thuong gap la:

- Nh6m SH clia cysteine

- Nhom NH, dau cudi hodc € NH, cla lysine

- Nhém COOH cua glutamic, asparaginic

- Nh6ém OH cua serin, threonin, tyrosin

- Vong indol cla tryptophan

- Vong imidazol cla histidin

- Nhom guanilic cta arginin
3- TAC DUNG CUA ENZYME:

Cling nhu chéat xdc tac vo co, enzyme c6 tac dung lam tang dang ké van téc phan

tng.
Vi du:
\
A+B —— C+D
Vi

Theo dinh luat tac dung khéi luvong ta co:



V1=ki [A] x[B]

V.i=k1[C] x[D]
Trong quatrinh phan trng néng d6 phan t A vaB gidm dan vatéc dd V cling gidm theo,
con téc do V., ting dan do ndng do C va D ting. Khi phan tng dat trang thai can bang
dong thi téc do ctia phan (bng thuén va nghich bang nhau.

Vi=V,

Hay lak; [A] x [B] = k.1 [C] x [D]

ki/ k,=[C] x[D] / [A] x[B] =K
K lahang s can bang dong clia phan ¢ng thuan nghich. N6 cho biét sau bao l1au phan ng
dat trang tha can bang. viéc dat dén trang thai can bang dong nhanh hay cham phu thudc
vao nhiéu yéu t6 ; nhiét do, ap suat, ndong dod, sw cé mat cla chat x(c tac.
Chat xuc tac cé tac dung lam tang van téc phan tng nhung sau do ban than khong thay
ddi. can lwvu y chét xuc tac khong tao ra dwoc phan tring ma chi anh huéng dén toc do phan
(rng; chéat xdc tac khong 1am thay d6i vi tri can bang dong ma chi rdt ngan thoi gian dé dat
trang thai do.

Giai thich:
Theo nguyén |y nhiét déng hoc thi nhirng phan (rng xay ra dwgc khi c6 sy gidm nang
lvong tv do cua hé théng.
A — B AF<0
Bién thién nang luvong tv do quyét dinh chiéu phan (ng vakhdng phu thudc vao s cé mat
hay khéng clia enzyme. Enzyme chi &nh huéng dén téc dd phadn tng ch* khéng anh
hwdng dén chiéu cla phan &ng.
Nhu vay mot hé thong c6 nang lwgng tu do cao la diéu kién dé phan (ng xay ra. Nhung
dé phan tng cd thé xay ra duoc cac phan tir trong hé thdng phai duoc kich dong dé va
cham nhau. Vi du:
S —P Fp - Fs <O.
Mac du nang lvgng tv do cla P nhd hon cla S nhung phdn (rng khé xay ra duoc vi sO
phan tlr S cé dong nang day du rat it; néu tang nhiét do lén thi s6 phan t& S di vao phan

rng sé gia tang, do do toc dd phan (ng tang Ién.



Nang lvong can thiét dé dua phan ti S lén trang thai kich dong goi la nang lwgng kich

dong. Nang lvgng nay Ién hay nhé tay tirng co chat, tay tirng phan ¢ng.

FNM

FQ

FP

S:cochat ;M :chédttrung gian; P:sinpham.
FM : nang lvong trung gian; FS : nang lwgng co chat; FP: nang lwong san pham.
Chat xuc tac lam tang téc do6 phan (ng vi ching co kha nang lam gidm nang luvong kich
dong; do do trong truong hop c6 sv hién dién cla chat xudc tac thi phan (ng sé xay ra &
muc nang luvgng thap hon. Khac véi chat xdc tac vo co, enzyme c6 kha nang lam giam
nang lwgng kich ddng manh hon nhiéu.
Vidu: 1 phan tir H,O, phan giai thanh H,O va O, can mét nang lvgng kich déng la:
18000 calo néu khdng chat xuc tac.
11700 calo néu cé Pt lam chat xuc tac.
5500 calo néu chat xuc tac la enzyme catal ase.
So di enzyme lam gidm nang lwong kich dong dang ké nhu vay co thé giai thich bdi cac

thuyét sau :
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3.1/ Co ché xdc tac cua enzyme :

3.1.1/ Thuyét hap phu
Theo thuyét nay thi chat xic tac ( enzym ) hap phu chat phan ng lam thay doi cdu tao
dién t& binh thuong cla chét phan ¢ng ; nhuw thé ching dé dang tac dung voi cac chét
khac va do dé can it nang lwvong kich dong ( gidm nang lugng kich déng xudng ).

3.1.2/ Thuyét hop chat trung gian
Co6 s hinh thanh 1 hgp chét trung gian khdng bén gilra co chat va enzyme ; yéu cau vé
nang luvgng kich ddng cla cac phan (ng trung gian nay nhd hon nhiéu.
Vidu S— P
Mac du AF < 0, c6 nghia la c6 kha nang xay ra dwoc nhwng n6 doi hoi nang luong kich
dong A rat lon.
O diéu kién 37°C clia co thé nho' cd enzyme E 1am chét xic tac nén phan Gng vuot qua
dwgc mirc nang lvong can thiét qua 2 giai doan :
/S + E——>ES. &
2JES —* EP — " E+ P &
Tong nang lvong kich dong a; va a déu nhd hon nang lvong kich dong A cuia phan rng
S _,P
Do la co ché tac dung cua enzyme ciing nhuw cac chat xdc tac noi chung ; tuy nhién
enzyme la nhirng chat xuc tac sinh hoc nén chiing cé nhitng tinh chat dac biét hon.
3.2/ Tinh chét va dac diém clia enzyme:

3.2.1/ Cutng luc xac tac
Hoat tinh x(c tac clla enzyme manh hon rét nhiéu lan so véi chat xdc tac vo co.
Vidu:1phantl g Fe (56g) 1 gidy phan hdy duoc 10 phan tir g H,O, thanh H,0 va O,.
trong khi mdt khéi lvgng twong duwong enzyme catalase trong cung diéu kién phan giai
dwoc 10° phan tir H,0..

3.2.2/ Tinh dac hiéu
Téc dung xuc tac clia enzyme c6 tinh dac hiéu cao. Moi enzyme chi tac dong |én mot loai
co chat dac hiéu mathdi, chi tac dong 1én 1 s6 co chat ¢ cau tao hda hoc gan nhau hoac

chi tdc dong 1én 1 kiéu lién két hoa hoc nhat dinh, 1 dang cdu tric D hay L trong phan t&
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co chat, nhitng bién d6i rat nho trong cau hinh héa hoc clia co chat doi khi lam mét kha
nang xuc tac clia enzyme.
Vi du: Amylase chi phan gidi duoc amylose; peptidase chi phan hiy lién két peptide.

3.2.3/ Anh hwong cla nhiét do
Vi enzyme c6 ban chét proteine nén & nhiét do cao 70° C trd 1én chdng bi bién tinh va
khong con kha ning xuc tac nita. Trong khoadng nhiét do tir 40 - 70° C thi cling nhu moi
phan rng héa hoc khac ct ting nhiét do 1&n 10° thi tdc do phan (ng tng gap doi.
Tacling biét hat kho c6 thé chiu dwgc nhiét do cao hon nhiéu so véi hat wét ma khong bi
mat kha nang ndy mam; vi proteine ¢ trang thai kho khd bi bién tinh hon & trang thai
ngam nudc ( nén enzyme khi & trang thai khd bi mat hoat tinh cham hon khi ti€p xuc véi
nwdc ).
Ngoai ra mot s6 enzyme dac biét c6 thé chiu dwoc nhiét dd 100° C ma khong bi mét hoat
tinh ( vi du myokinase ) va mot s enzyme sau khi bi mat hoat tinh do dun néng c6 thé tu
khéi phuc duoc hoat tinh sau mét thoi gian nhat dinh ( vi du peroxydase, amylase,
trypsine).

3.2.4/ Anh huéng ctia pH
Pa sd enzyme c6 hoat tinh cao trong khoang pH trung tinh, khi pH chuyén sang phia acid
hay kiém hoat tinh clia enzyme déu bi gidm sut. S& di pH ctia moi tredng anh hudng dén
hoat tinh clia enzyme lado sv tac dong Ién trung tdm hoat dong clia enzyme. Tai cac tri s6
pH khéc nhau clia moi truong phan (ng, trung tdm hoat déng cla enzyme bi ion hoa voi
muc do khac nhau, véi mdt mirc do ion hda nao d6 enzyme sé c6 hoat tinh cao nhat. ngoai
ra pH clia mdi trwdng con anh huédng dén mirc dd ion hda clia co chét, cla phirc chat
enzyme — co chat, cling nhv anh hwéng l1én cau triac bac 3 cla protein enzyme. Tat cd anh
hwang do dan dén su bién déi hoat tinh clia enzyme.

3.2.5/ Anh hwdng ctia ndng do enzyme va co chét
T6c dd cua phan (ng phu thudc vao sb lwvgng enzyme va co chét trong moi treong phan
tng.
Trwdng hop co chat tham gia day di, enzyme tinh khiét, moi truong khdng tap chat thi toc

dd phan (ng ti 1€ thuan véi ndng do enzyme.
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Néu lwong co chat qua nhiéu, enzyme va mdi trwdng cé lan tap chét, san phdm tang nhiéu
thi tc d6 phan ng khong con |a dudng thang nita ( duong biéu dién téc dd phan tng phu
thudc ndng do enzyme ).

Khi néng do co chat con thap, lwvong enzyme trong mdi trwvdng phan (ng chuwa duoc diéu
dong tdan bo thi toc dd phan (rng tang ti Ié thuan v&i ndng dd co chat; nhung khi ndng do
co chat tdng dén mirc nhéat dinh Sy, nao do thi téc dd phan (ng sé dat dén murc t6i da V va
khong thay doi nira

Giai thich : B6i véi mot lvong enzyme nhat dinh, khi tang ndng do co chat 1én dén mot
mirc S nao do thi tat ca cac phan tir enzyme da chuyén sang dang hop chat trung gian ES;
cho nén néu tang lvong co chat qué gidi han Sy thi khong con enzyme dé tac dung nira.
Diéu nay c6 mdt tdm quan trong trong viéc nghién clru enzyme; nguoi ta co thé danh gia
duoc ai luc clia enzyme ddi voi co chat. Ai lvc clia enzyme d6i vai co chét cang 16n thi
néng do co chat can thiét dé dat dwoc toc do toi da cang nhd. Moi quan hé nay duoc biéu
thi bang mot hang s6 goi & hang s6 Michaelis (Ky ). Ky biéu thi ndng do co chat can
thiét dé téc do phan ng bang Y2 téc do t6i da. Hang s6 Michaelis 1a mdt hang s6 dac hiéu

cho moi loai enzyme; Ky, cang nhd thi enzyme cé phan (ng manh ddi véi co chat.

K ate of reaction

D T T T
u] 50 100 150 200

Concentration of substrate

nAnn dd cov chat
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3.2.6/ Anh huwdng ctia chat kich thich va chat trc ché
Hoat tinh clia enzyme phu thudc vao su c6 mat clla mot s6 chat héa hoc cé trong moi
truong phan tng. Trong s6 nhirng chat nay mot s6 chat co tac dung lam tang hoat tinh cla
enzyme duogc goi lachat kich thich con mét sé chat khac lam giam hodc lam mat hoat tinh
clia enzyme va dugc goi lachat irc ché.

* Céc chat kich thich hoat tinh ctia enzyme thwong lacac ion kim loai nhu 1a
Mg 2, Mn®,Zn? K* Co®,Fe®.....wVvaCl~ Téc dung kich thich ctia chung c6
nhiéu nguyén nhan khac nhau:
- Tham gia thanh phan nhém thém( Co, Fe, Mg, Mn, Zn..)
- Tao diéu kién cho su hinh thanh phtic hé enzyme - co chat.
- Giup stre trong lién két gila apoenzyme va coenzyme.
- Bam bao su hinh thanh ciu tric bac b6n ctia enzyme

*Céc chat (rc ché hoat tinh clia enzyme thuong la cac ion kim lgai nang nhu la
Ag*, Hg®* Pb® ... Ching tac dong nhw chat bao vay céc trung khu hoat dong cta
enzyme, lién két véi cac nhém hoat dong clia enzyme ( -NH, , - SH ) lam cho chuing
khong con kha nang hoat ddng dwoc nita, hodac ndng do cao sé lam cho protein enzyme bi
bién tinh. Tuy nhién c6 nhiéu chat co6 tac dung kich thich d6i v&i enzyme nay nhung lai
trc ché hoat dong clia enzyme khac.
Gan day nguoi ta dwa ra khai niém di 1ap thé hay hiéu (rng canh tranh. Theo khai niém
nay moi enzyme ngdai trung tAm hoat dong dung dé gén véi co chat, con cé 1 hay 2 trung
tam goi latrung tam di lap thé. Khi 1 chéat nao dé (kich thich) cé hinh dang pht hop véi
trung tam di 1ap thé nay va gan dwoc vao do sé cé tac dung Iam cho hinh dang cla trung
tam hoat dong phu hop v6i hinh dang co chét, do d6 tao diéu kién thuan lgi cho viéc tiép
xUc gitra enzyme va co chéat va nhu thé lam tang hoat tinh xuc tac clia enzyme; nguoc lai
co nhirng chdt khi gén vao trung tam di l1ap thé dé sé lam cho hinh dang cta trung tam

hoat dong khdng con phu hop co chét.
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4 — PHAN LOAI ENZYME
Ngoai cach goi tén theo qua trinh tac dong cla enzyme hay chéat chiu tac dong cla
enzyme va ngoai nhirng tén quen thudc nhw Pepsin, Trypsin..... vv mot hdi nghi héa sinh
guoc té nam 1961 chia enzyme thanh 6 nhém :

Nhoém 1: Oxydor eductase |a nhém enzyme oxyd héa kh.

Nhém 2 : Transfer ase |la nhdém enzyme van chuyén nhém.

Nhém 3 : Hydrolase la nhém enzyme thily phan ( phan hdy can nuwéc ).

Nhom 4 : Liase la nhom enzyme phén giai khdng can nuac.

Nhém 5 : | somer ase la nhdm enzyme dong phan hoa.

Nhém 6 : Lygase hay Synthetase la enzyme tong hop.

Oxydoreductase :(a-D-glucose + oxygen —»D-glucono-1,5-lactone + hydrogen

peroxide)
0 o 0
N\ \ ./
o \\c /,or T o‘\\c/or \T
| 0=—¢C | HaN*——C——H
HaN C—H | gy ‘
| + H—C—H =—=/—]——=— | + H—C—H
H—0C—H | H—=C—H |
| H —n:|:—|-| | H—[‘:—H
AN 7\
0 o ] //,C\U o o _ ///G\U
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—
Transferase : (L-aspartate + 2-oxoglutarate =< oxal oacetate + L-glutamate )

@] H
1 105 | | | 106 169
PyroGlusananannnnanpPhe — C——N— Met Val—Coo
+ HQO
@]
1 105 | ‘ i 1 64
P'y" FOGILLannnannmnan, FPhe— C\ HalN * Metwrorroecnee Vg | —CO0
o

Hydrolase :(casein + water —para-casein + caseino macropeptide)

NS N
HaN* ——C——H C—-H
Ol —3 H_| +NH,"
Ao v
T T

Lyase: (L-histidine —®urocanate + ammonia)

ol



HOH ,C CH,0H

0
H OH
H OH
HO H
e
| somerase: (a-D-glucopyranose ™~ a-D-fructofuranose )
SH SH
0 H H;C‘/‘ 0 0 H H;C/ H H O
NS N
—N— —n:\ 0 0 —N—c—c—u—c—c\
S Y4 T T
H—C—H H H——C—H H © H
| e _
H—C—H + ATP+ HaH*——C—H He—(—H +ADE+ HaPOq
H—t::—*m-l, H H—r::—"an
¢ ¢
0% o o g

Lygase :(ATP + [I-L-glutamyl-L-cysteine + glycine —»ADP + phosphate +
glutathione)

Va nhu thé mot enzyme sé dwoc goi tén bang 4 chir s6 cach nhau bang ddu chdm. Vi du :
enzyme 1.2.3.4

Chir s6 dau tién cho biét enzyme thudc vao 1 trong 6 nhdém ke trén.

Chir s thi hai cho biét ban chat cta co chat ( tiéu nhom clia sb thi nhat ). Vi du nhom 1
oxydoreductase, chir s6 thir nhi cho biét ban chat cta chét bi oxy héa ( s6 1 chi nhém —
CHOH, s6 2 chi nhém —CHO hodc —CO ). DBdi v6i nhoém 2 transferase thi chit s6 thir nhi
cho biét ban chat ctia nhém bi van chuyén ( s6 1 la c&c nhém 1 Carbon, sd 2 la-CHO
hodc —CO ). D6i vdi nhom 3 hydrolase cho biét kiéu lién két bi thdy phan. Boi véi nhdom
4 lyase cho biét kiéu lién két bi pha v&. Doi voi nhém 5 isomerase cho biét kiéu phan (rng

dong phan. DBai voi nhdm 6 cho biét ban chat clia chat dwoc tong hop.
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Chii s6 thir ba cho biét ban chat cta chat nhan tham gia vao phan tng ( nhém nho cla

chir s6 tht hai ). Vi du dbéi voi oxydo reductase s6 1 coenzym nicotinamid, s6 2

cytochrom, s 3 oxy phan t&r. Ddi véi tranferase cho biét rd hon kiéu nhém bi thay phan.

Dai v6i lyase cho biét ban chat clia co chat bi phan gidi. doi voi isomerase cho biét ban

chat ctia chét bi chuyén hoéa. Doi véi lygase cho biét ban chat clia chat dwoc tong hop

Chir s6 thtr tu 1a s6 thi tw clia enzyme trong tirng nhém.

Vi du : enzyme polyphenol oxydase c6 s6 hiéu la 1.10.3.1 ¢6 nghia la enzym oxyd khir

(s0 1 dau tién), chat nhuong H la o- diphenol, diphenol va monophenol (s 10 ) chét nhan

H l1a O phan tir (s6 3); s6 1 sau cung cho biét enzyme polyphenoloxydase la enzyme dau
tién thuéc nhém 1.10.3.

M©&t vai vi du

1.1 : oxydoreductase, tac dong trén nhom —CHOH.

i -CHO hay - CO-
2.1 : transferase, van chuyén nhém 1 carbon.

2.2 -CHO hay — CO-.
3.1 : hydrolase, tac dong trén ndi ester.

3.2 e hop chét glycosyl.

4.1 : lyase, phan giai n6i C - C.

4.2 immmmmm e C-0.

5.1 : isomerase, tac dong nhu mét racemase va epimerase.
5.2 0 cmrm CiS— trans isomerase.
6.1 : lyase, lap n6i C-O.

6.2 : liase, 1ap ndi C-S.

1.1.1: chat nhan laNAD hay NADP.

2.1.1 : van chuyén nhém methyl.

3.1.1: thay phan ndi ester, carboxylic.
4.1.1 : phan hiy ndi C-C.

5.1.1 : dong phan hoa acid amin.
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6.1.1: tao ndi C-O clia acid amin —RNA.
5- SU MAT HOAT TINH CUA ENZYME:

pgm

A

t

Enzyme bimét hoat tinh sé doi duong bi€u dién phan giai ( hoat dong ) thanh dang duong
cong.

Nguyén nhan cla sy mat hoat tinh la:

1/ Do si thay doi co cau cla protein-enzyme; s thay doi do cé thé la sy bién tinh
cla protein cdu tao du¢i anh hwdng cta nhiét do, pH, ap suat, cac tia phdng xa.

2/ Trung t&m hoat dong bi mat tac dung : Trung tdm hoat déng ctia enzyme bi gan
bdi mot chat khac 1am cho enzyme khong thé hoat dong duorc.

3/ Khdng con coenzyme di kém : Ddi v&i enzyme 2 thanh phan thi trung tam hoat
dong nam & coenzyme ; do d6 bi mét coenzyme thi enzyme khong hoat dong.

4/ Enzyme thiéu nhiing chat kich thich : C6 nhiing enzyme duogc kich thich béi
nhi*ng nguyén t6 kim loai nhv Co, Zn.... thi nhitng enzyme nay can phai c¢6 nhitng kim
loai dd, néu bi lam mat nhitng kim loai nay trong cdu tao clia ching thi enzyme khong
hoat dong.

5/ Do s canh tranh véi co chat : C6 nhitng chat khac cd thé canh tranh véi co chat
ctia enzyme. Néu c6 su hién dién ctia chiing trong moi truong phan (rng thi enzyme khong
hoat ddng hiru hiéu trén co chat. Vi du enzyme succinodeshydrogenase khtr hidro cla
acid succinic .

COOH - CH,- CH,- COOH —» COOH - CH = CH - COOH



Co6 mot sw canh tranh gilra acid succinic COOH — CH, — CH, — COOH va acid malonic
COOH - CH, — COOH. Vi thé néu acid malonic hién dién thi enzyme s8 tac dong Ién
acid malonic ( malonic gan vao trung tam hoat dong ) Iam cho enzym khdng con khi
hidro clia acid succinic nira.

COENZYME

Coenzyme la thanh phan thi 2 clia enzyme 2 thanh phan, n6 gil* vai tro hoat dong chinh
clia enzyme loai nay va thuong nd khong thé tach roi khoi enzyme.

1- NHUNG COENZYME LIEN QUAN BEN CAC PHAN NG OXID HOA KHU:

1.1/ NAD ( nicotinamide adenine dicluneotide)

[ﬁ?' MH =
e C —RNH» N| | Y
] LI

Ty

HyC—0—P —0—P—0—CHz

I I
O 0 H H

T
T

OH  OR

OH  OH

nicotinamid adenine dinuclectide (MNAD +)

55



H

O
H =+
L " T
[ |
| e
T
HzC — O—P— O0— P—0—CHz 1
0 I [
OH OH COH  OR

NADH + H

NAD + H, —» NADH, (NADH + H*)

0
g
. ST TH
0 | B,
| +
o=1|3—o—CHg o N
0
|
o=r° OH
Q- MNH,;
I o
CHz é | j
N N
OH Q
0=F—0-
0

Nicotinamide Adenine Dinucleotide Phosphate (NADP™)
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1.2/ FMN ( flavin adenine mononucleotide) va

FAD ( flavine adenine dinucleotide)

FMN
0
N
CH3—C/ \C/ \\c/ \NH
B\ _
CH, \\ﬁ// N//C§§N//O
CH,
HEOH
HLOH
HLOH
th,
5
O:L—O_
5

FAD
. \l
l i | "
CHQC\C/C\W/C\N/CO
H
P
H.COH
H.COH
H.COH
pre
I
"0 —p =0
¢ X
; reuanl
qHz 0 \/C\N/C
H H
OH OH
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HooT Ho
HsC N HaC M
COLY, SO0rT
T Vi Vi Ve
| | H

HzC HzC
CHs CH;
H— C —0OH H— C—OH
H—L‘_l:—DH 2H" H—(lj—DH
H—0C —0CH H— C—0OH
H—_C — FPhosphate H—L’l;— FPhosphate
) )
FADH?2

FAD + H,—> FADH,

2 - COENZYME VAN CHUYEN :

2.1/ COENZYME A : Van chuyén nhém 2 carbon CH;CO-
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L T S A
0 Pl_D_Pl_D_CHz‘(lz_CH_ﬁ_NHCHZCHQCDNHCHZCHQSH
OH OH CHs
0
HO D—%—DH
OH
+ CH3CO

N N\
L LY
S N 0o 0 HC OH

I i ]
P — 0—P—0—CHy-C— CH—C— NHCH,CH,CONHCH,CH,SH
| | 2 I 2T 23c0C

OH OH CHs 3

2.2/ ACID FOLIC : Van chuyén nhém 1 carbon HCHO
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LIPIDE

1-GIOI THIEU CHUNG :

Lipide la dang vat chat hitu co gilt vai tro cau tao va phan Ién la chat dy trir, né la
san pham ester ctia mot rvgu don gian hay phirc tap va céc acide béo, chi tan trong dung
moi hiru co v cuc nhuv benzen, aceton, chloroform va khong tan trong nu¢c. ngoai ra
lipide con la chat cung cap nang lvgng ( cao hon 2 1an so v6i glucid, protid ) cho cac hoat
dong sbng cua sinh vat. ham luvgng lipide & thuc vat chiém khoang tir 0,1 - 0,15% tinh
theo trong lvgng tuoi.

2 - PHAN LOAI ;

Duva vao cau tao nguoi ta chia lipide ra lam 2 loai:
Lipide don gidn: Cau tao bdi C, H, O va thuong la thanh phan dy trir & sinh vat chira
nhiéu nang luong .
Lipide phirc tap: Cau tao bdi ngoai C,H, O con cé thém N, P, S...va thuong la thanh
phan cdu tao.
3- CAU TAO HOA HOC:

3.1/ Lipide don gian:
3.1.1/ Glyceride:

Dang nay & thwc vat goi la dau, & dong vat goi lamg. né la san pham ester clia mot

rwou ba glycerol vacéc acid béo. Cong thirc tong quat la

T
HaC O L= R
T
H(|3 o L R’
HaC o o R
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R, R’, R la nhitng gbc acid béo. NGi cach khac glyceride 1 mdt hén hop cac

triglyceride.

* Acide béo

Acide béo cd trong thanh phan glyceride c6 thé 1a c6 sb chén, s6 1& carbon, c6 thé

bdo hoa hay chwa bdo hoa, co thé 1a day thang hay c6 vong. Acide béo 1a acide hitu co

nhiéu carbon trong thién nhién thwdng cé mot chirc acide

thuong gap gom.

e Acide béo bao hoa co sd chan carbon :

SO Tén thdong Ténhdahoc

carbon  thuong

4.0 Butyric butanoic acid
acid

6:0 Caproic hexanoic acid
acid

8:0 Caprilic octanoic acid
acid

10:0 Caprinic decanoic acid
acid

12:0 Lauricacid dodecanoic

acid

14:0 Myristic tetradecanoic
acid acid

16:0 Palmitic Hexadecanoic
acid acid

18:0 Stearicacid  Octadecanoic

acid

. Acide béo théng thuong

Cong thirc

CH3(CH,),COOH

CH4(CH,),COOH

CH3(CH,)¢COOH

CH3(CH,)sCOOH

CH3(CH;),,COOH

CH3(CH5),COOH

CHS(CH2)14

COOH
CH3(CH,)1sCOOH
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20:0 Arachidic Eicosanoicacid CH3(CH,),sCOOH

aicd

22:0 Behenic docosanoicacid CH3(CH,),0COOH
acid

24.0 Lignoceric tetracosanoic CH3(CH),,COOH
acid acid

Chiéu dai tlr 4 Carbon — 8 Carbon thi acide béo & trang thai 16ng.

Chiéu dai tlr 10 Carbon tr& Ién thi acide béo & trang thai ran.

Diém néng chay ( melting point) cla acide béo tuy thudc chiéu dai day carbon va mirc do
chua bao hoa clia nd; mot acide béo c6 so 1é carbon ( x+1) sé c6 diém néng chay thap hon

mot acide béo c6 s& chan carbon lax.

Piém n6ng chay cta acide béo (d6 C)

100 -~
80 4
60 <
40 4
20

T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
20 41 2 3 v\{S 9 1011 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28
.40 4

-60 4

Diém nong ctr

S6 carbon
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Acide béo bat bao hoa cé sd chan carbon

S6 carbon va Tén thong

vi tri n6i doi

16:14°

18:14°

18: 28912

18 3A 912,15

20:4 A5,811,14

. A5811,14,17
20:5

. £ 004,7,10,13,16,
22:6

19

thuong

Palmitoleic

acid

Oleic acid
(w-9)

Linoleic

acid (w- 6)

oLinolenic
acid (w- 3)

Arachidonic

acid

EPA

DHA

Tén hoda hoc

Hexadecenoic

acid

9-Octadecenoic

acid

9,12
Octadecadienoic

acid

9,12,15
Octadecatrienoic

acid

5,8,11,14
Eicosatetraenoic

acid

5,8,11,14,17
Eicosapentaenoic

acid

Docosohexaenoic

acid

Cong thirc cau tao

CH3(CH2)5CH =CH '(CH 2)7COOH

CH4(CH,),CH=CH-(CH,),COOH

CH3(CH2)s(CH=CHCH,),(CH)¢COOH

CH3CH2(CH =CHCH 2)3(CH2)6COOH

CH 3(CH 2)4(CH =CHCH 2)4(CH 2)2COOH

CH3CH2(CH:CH CH 2)5(CH2)2COOH

226 w3

Acide omega 3 laacide a linolenic. ( carbon w la carbon ciia nhém CHs)

Acide omega 6 la acide linoleic.



Acide omega 9 laacide oleic.

- Acide béo c6 vong

K :\ (CH, )n— COOH

n= 10 : acid hydrocarpic
n=12: acid chaulmoogric

Glyceride la thanh phan chinh clia dau, mé&. Tuy theo dang acide béo cé trong cdu tao ma

glyceride co trang thai 16ng hay ran.

- Néu da s6 1a acide béo bét bao hoa hay day carbon ngan ( 4-8 C) thi glyceride &

trang thai 16ng goi ladau.

- Néu da s6 la acide béo bao hoa hay day carbon dai thi glyceride & trang thai ran

goi lam@.
*Hoa tinh cla glyceride :
1/ Sy phén giai:

Khi bi phan giai glyceride sé& phéng thich glycerole va acide béo; sy phan giai cd thé

thire hién vai H,O, acide, baz hay enzyme.

Phan giai bang H,O ( thay giai ):

Can 3 H,0O & ap suat va nhiét dod cao; giai phéng glycerole va acide béo.

Phan giai bang acide:

Dung mot acide manh HCI hay 1 acide hitu co (acide naphtalen sulphonic) cho

glycerol vaacide béo.

(|3H2—0 — COR; CH, — OH
CH— O —COR; — 3 CH — OH
CH,— O — COR;, CH,— OH

Glycerole

R,COOH

+ R,COOH
R3COOH

Acid beo
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Phan giai bang kiém :

Dung NaOH hay KOH ; tao ra glycerole va mudi kiém cua acide béo goi la xa bong.

cl:Hz—o — COR;, CH, — OH R;COONa
NaoO H |

|CH—O — COR; — = CH — OH + R,COONa

CH,— 0 — COR, CH,— OH RsCOONa

Glycerole Savon

Phéan giai bang enzyme :

Dung lipase thi cho diglyceride, monoglyceride, glycerole, va acide beo.
e Cac chi sd dac truwng cua glyceride:

Chi sb acid :

S6 mg KOH cén thiét dé trung hoa acid béo tv do cé trong 1gam glycerid. Chi s6
nay cho biét “do tuoi” cla glycerid, vi trong qua trinh bao quan lvong acid béo tv do ngay
cang tang ( chi s acid cua glycerid dung lam thic pham khong duoc qua 3,5 .)

Chi sb savon :

S6 mg KOH can dé trung hoa tat ca acid béo cé trong 1gam glycerid. Chi sd savon sau
khi trir chi s6 acid sé cho ta tinh dwoc khdi lvgng phan tir trung binh clia glycerid.

Chi sb lod :

S6 gam lod c6 thé lién két vai 100 gam glycerid. Chi so lod cho biét mirc do chua
bdo hoa cla cac acid béo co trong thanh phan glycerid. Chi sé nay cang cao thi glycerid
cang dé bi hv trong qué tring bao quan vi cac acid béo ¢ ndi doi bi oxid hoa tao nén mui
hoi. Vi du chi sb lod ctia dau nanh [a 130, dau bdng la 150, mé heo la 56, bo la 25-35.

Sy 6i héa clia acid béo :
Oxy két hop véi cac carbon clia ndi doi dé tao nén peroxid va sau dé phan hdy thanh dang
aldehide cd mui héi.
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R-CH,-CH=CH-CH,- +0, —> -CH2-TH-C|:H-CH2-
O —
peroxid

-CH,- CHO + - CH,. CHO

Chi s6 Reichert — Meissl ding xac dinh su hién hitu cla acid béo dé bay hoi cd khdi
lvgng phan tr nhd ( acid butyric (4C), acid caproic (6C), acid caprilic (8C) trong thanh
phan glycerid. N6 duoc biéu thi bang s6 ml NaOH 0,1N dung trung hoa céc acid béo dé
bay hoi c6 trong 5 gam glycerid.
Chi s6 acetyl

S6 mg KOH dung dé trung hoa acid acetic thu dwoc tir sw thdy phan 1 gam
glycerid duoc acetyl hda ; vi mdt acid béo chra nhém OH cé thé phan (ng véi anhydric
acetic dé cho ra hop chét acetyl.
Vi du : Castor oil chira m6t acid béo chwa bdo hda c6 nhém OH (acid ricinoleic ) s& cho
mot chi s6 acetyl cao 142 — 150.
3.1.2/ Steride ( steroide).
Sterid |a ester clla mét rwou vong sterol va cac acid béo cao phan tt, sterid 1a mét nhom
[6n cha lipid don gian, né la thanh phan lipid c6 & mo than kinh , mau, tinh trung. & thuc
vat thi sterid c6 & phéan hoa , hat.

Sterol 12 mét rwou dan sut tir ciclopentanoperhidrophenanthren.,

20
21
7 22
2

g = FA'/
5\27 2" 2,

18
12
9
1
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Cac sterol thuong gap & thién nhién

ﬁo%f SRg

OH

Cholesterol Ergosterol

|

\ % \ % C2H5
NS N
OH N OH PN
Stigmasterol Sitosterol
™~ CH=CH,
N\
OH N
Eucosterol
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Cholesteral la sterol chi yéu & mat.
Ergosterol la sterol clia cac loai nam.
Sitosterol & Stigmasterol la sterol cua thuc vat.
Eucosterol la sterol clia tdo xam.
Céc sterol 1a nhitng chat dé két tinh, dé hoa tan trong chloroform, regu néng. Trong co
thé dong vat céc sterol bi oxyd hda thanh nhiéu dan suét khac nhau nhw acid cholic, acid -
7-dehydrocholic...vv.
Céc acid béo cao phan tr trong sterid thuwong la acid palmitic, acid stearic, acid oleic. Vai
tro sinh hoc quan trong clia sterol la chiing cé thé chuyén hoa thanh céc chat diéu hoa sinh
hoc khac nhau nhu la cac hormon sinh duc, hormon corticoid, vitamin D....vv

OH

™~ Gon

OH
OH

acid cholic

3.1.3/ Sap:

Sap duwoc tao thanh chi yéu tlr ester clia regu mot va acid béo cao phan tir. Sap gilr vai tro
quan trong trong thwe vat, chl yéu la chirc ning bao vé; bang cach tao mot I¢p méng pha
trén mat 14, trai, than; sap gilr cho cay khoi bi nhiém bénh, khéng bi cac loai sdu bo pha
hai va tranh cho cay khdi mat nuéc qua nhiéu. Sap c6 rét it trong hat (0,01 — 0,03%). Sap
thién nhién, ngodai cac ester da ndi trén con cd mot it rwou cao phén tir va acid bac cao &
dang tv do cling nhr mét it hydrocarbon ludn c6 s6 nguyén tir 1é ( 27-33), cac chat mau va
cac chat thom. Trong sap thién nhién ta thuong gap cac loai rwgu c6 phan tir Ion va céc

acid béo bac cao sau day
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Acid béo

Acid pa| mitic CH3-(CH2)14'COOH ( Sép ong )

Acid cerotic CH3-(CH,),,- COOH (sap & la vatrai)

Acid moltanic CH3-(CH,),s- COOH (sap ¢ la vatrai)

Acid melissic CH3-(CH,),g. COOH (s4p ¢ 14 vatrai)

Ruou

Ruwou cerilic CHs-(CH,)24,CH,OH ( spp ong ).

Ruwou cerilic CHz-(CH,)»,CH,OH (Sép &la Vétrél)

Acid moltanilic CH3-(CH,)»s- CH,OH (sap & la vatréi)

Acid merisilic CH3-(CH,),s- CH,OH (sap & la vatréi)

Can clr theo ngudn gbc nguoi ta chia sap ra lam 3 loai: sap dong vat, sap thuc vat va sap
khoang. Sap thudng c6 mot lwong khong 1on 1dm & thwc vat, trén bé mat 14, tréi, than,
canh...vv. M6t phan dang ké clia 16p sap nay la hidrocarbon, vi du nhu 16p sap trén |a bap
cai chil yéu tao nén tir hidrocarbon day parafin nonacosan C,gHg Va dan xuét clia nd co
nhém —C=0 ttc |14 nonacosanon. O cdy thudc 14 tim thdy heptocosan (C,7Hss) va
untriacontan (Cs;Hgs). Trong thanh phan cua I6p sap & trai nho c6 acid palmitic tv do
(CH5(CH,)14COOH) vaester clia n6 v@i rvgu c6 phan tiv 16n nhw cerilic, miricilic.
3.2/ Lipide phtrc tap:
Lipid phtrc tap khac lipid don gian & chd la trong thanh phan cla ching con cé acid

phosphoric va cac hop chat khac thuwong lahop chat chira nitrogen.
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3.2.1/ Phosphatide: con goi la phospholipide.
Phosphatide |a ester clia glycerole va acid béo ma trong d6 mét nhém OH cua

glycerole tao ester v@i acid phosphoric , dac tinh chung la khéng tan trong aceton.

O
HoC—O (!l: R,
O
HC—O -:|:|: Ry
O
H2C—O |!* oO—X
&

Phosphatide co trong tat ca té bao thuc vat, nhiéu nhét & hat, dac biét 1a hat cla cay cé dau
vacay ho dau. Tuy theo tinh chat ctia nhém X hién dién & thanh phan cla phosphatide ta
co:

Lecithine cd nhiéu trong mo6 than kinh, chat béo thyc vat ( dau nanh ), long dé
trieng; ly trich bang aceton; tdy vi tri ctia géc phosphat phan b6 & vi tri o hay p mataco a
hay B lecithine. Lecithine c6 thé bi phan gidi bdi acid, baz hay enzyme; néu phan giai
bang enzyme ta diing enzyme phosphatidase A,B,C,D. phosphatidase A cat ndi ester tai vi
tri B dé tao thanh lysolecithine la mot chat doc lam hiy hoai hong cau, phosphatidase B
cat nbi ester & vi tri a, phosphatidase C cat ndi ester & nhém OH va HiPO, ,

phosphatidase D cit ndi ester ¢ vi tri y

lCHz — O — COR;

CH — O — COR,

| T ¥ _ [cH
s T i)
by

Phosphatidylcholin
(Lecithin)
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CIJHz — O — COR;

CH — O — COR,

| Q <

CH,— O —P—O—@Hz>2 NHs
b

Phosphatidyletanolamin
(Colamin)

|CH2 — O — COR;
| o)
CH,— O —Il—o

bn

Phosphoinositol

CH, — O — COR;

CH — O — COR, COOH

CH,—O _|:'!_ O—CH, — CH— NH;

b

Phosphatidylserine
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3.2.2/ Sphingolipide:
DPay la ester cia mdt amin rwgu sphingosine véi acid béo cao phan tlr. Khac voi
phospholipide, goc acid béo trong phan t&r sphingolipide dwoc két hgp véi amin rugu

bang lién két peptide. O’ thuc vat amin ruou thudng 1a phytosphingosine

o
CHs—(CH2)12—C=(I3—fI3—(I3—CH20H
H OH NH:
Sphingosine
CH3-( CH5)13-CHOH-CHOH-CH (NH,)-CH,OH
phytosphingosine

HEI:I E
O H(II C (CHz)12CH2

[
R—C—nN—CH
HEJ)—D—I!I —_ D—EH:CH-;._N[CH 3)a
D_

A

sphingomyelin

Sphingomyeline ¢ nhiéu trong chét tring clia n&o, md than kinh, ngoai ra ciing c6 trong
gan, than, phoi, & dong vat khong xwong song khong cé chét nay.

Ngoai racon co cac lipid phtrc tap khac nhu:
3.2.3 / Glycolipide: cau tao bdi rwgu sphingosine véi acid béova glucidde (thuong la
galactose, dan xut nito clia galactose, khong c6 nhém phosphat ).

3.2.4/ Lipoproteid : ciu tao gom lipid va proteine cé trong ciu tao mang té bao.
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ACIDE NUCLEIQUE

1/ GIOI THIEU CHUNG :

1.1/ bai cwong :

Acide nucleique duoc phat hién trong cac cau tric khac nhau cla té bao : nhan, ti
thé, ribosome va trong nhitng phan hoa tan clia té bao. Chiing ton tai nhiéu nhat trong cac
co quan va cac md nhiéu nhan va co cuong do tong hop protein cao; vi du trong phéi,
mam l& non hay & dinh sinh trwdng clia cay bao gid ham lwgng acide nucleique cling cao
hon trong 14 gia va canh.

Céc quatrinh co ban nhét cta hoat déng séng nhu téng hop proteine, sinh trwdng
va phét trién, su truyén lai cac tinh chét di truyén, vv... déu xay ra véi su tham gia cla
acide nucleique.

Trong t€ bao song acide nucleique lién két vgi proteine vatao ra cac proteine phtc
tap nucleoproteide.

1.2/ Binh nghta :

Acide nucleigue la nhirng chét trung hop cao phan tir vo cung phtrc tap va co vai
tro rat quan trong trong hoat déng sdng cua sinh vat.

Acide nucleique da dugc nha bac hoc Fischer Miescher phat hién hon 100 nam vé
trudc ( 1869-1870) nhung chi trong vong 10-15 nam gan day khi sinh héa hoc ¢ng dung
cac nghién ctru hién dai thi tinh chat vavai tro sinh hoc ctia né méi duoc nghién ctu.

Trong co thé sdng c6 2 loai acide nucleique chl yéu; dé la acide ribonucleique
(ARN) va acide desoyribonucleique (ADN).

ADN (DNA) c6 khoi lvgng phan ti tlr vai chuc dén vai tram triéu, ching chi yéu
tich Iy trong nhan té bao, nhwng mét s6 loai ADN con dwoc phat hién trong cac cau trdc
clia té bao chéat nhu lap thé, ti thé.

ARN ( RNA) trong co thé cé nhiéu loai :

ARNs ( ARN hoatan) c6 khoi lugng phan tir nhé ( 25.000 — 35.000)
ARNr ( ARN ribo thé ) cé khoi lugng phan t& tir 1,7 dén 2,1 triéu

74



ARNmM ( ARN théng tin) c6 khéi luong phan tir tir 300.000 — 4 triéu.
2/ THANH PHAN HOA HOC;
Khi thily phan hoan toan acide nucleique phong thich :
Baz nito ( gdm baz purine vabaz pirimidine)
Pentose ( gbm ribose va desoxyribose )
Acid phosphoric ( HsPO,)

2.1/ Baz nito ( base nitrogenique)

2.1.1/ Baz purin

Adenine Guanine
( 6-aminopurine) ( 2-amino-6-hidroxypurine)
2.1.2/ Baz pirimidin
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CH,,

HH-
i A

HH HH
hd ~
O
Cytocine Thymine
(2-oxy-6 —aminopirimidine ) ( 5-metiluracin)

L 0
HH HH
“\-,.'!}r-r"

Uracine

( 2,6- dioxypirimidine)

Pic diém quan trong clia cac dan sudt chira oxy cua pirimidine va purine |a ching c6 kha
ning ho bién (tautomerisation ), nho d6 chiing ¢6 thé ton tai & dang enol ho3c ceton.

Baz pirimidine 1a dan sudt cta pirimidine gdbm cytocine, uracine, thymin, tén tai trong
acid nucleic v6i lwvgng dang ké ching duoc goi la nhém baz chil yéu bén canh nhitng baz
khédc cO trong acid nucleic véi lugng it nhw 5-oxymetilcytocin, pseuduracin va
dihidrouracin.

Lwu y uracin chi c6 trong ARN, thimin chi c6 trong ADN, cytocin c6 trong ADN va
ARN.

2.2/ Pentose:
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Co 2 loai D- ribose (trong ARN ) va 2-D- desoxyribose (trong ADN )

CH,OH
CH,OH ’ 2 o H
@)
OH
OH H
H H
Ribose Desoxyribose

Tém lai acid nucleic cé thanh phan hoa hoc nhu sau :
ARN gobm : adenin, guanin, uracin, cytocin, ribose, HsPO,
ADN gom : adenin, guanin, thimin, cytocin, desoxyribose, H3PO,.
2.3/ Nucleoside :
La san pham lién két gilra baz nito véi pentose bdi lién két gitta C s6 1 cla ribose hay

desoxyribose v&i N s6 9 ctia baz purin hodc N s6 3 ctia baz pirimidin.

NH»

OH OH

Adenosine Citidine

Tén goi cla nucleosid nhu sau :
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Néu laribose :

- Adenine + Ribose = Adenosine

- Guanine + Ribose = Guanosine

- Cytocine + Ribose = Citidine

- Uracine + Ribose =Uridine

- Thimine + Ribose = Ribothimidine

Néu la desoxyribose :

- Adenine + Desoxyribose = Desoxyadenosine

- Guanine + Desoxyribose = Desoxyguanosine

- Cytocine + Desoxyribose = Desoxycitidine

- Uracine + Desoxyribose =Desoxyuridine

- Thimine + Desoxyribose = Thimidine

2.4/ Nucleotide:

La ester cla nuclesid véi acid phosphoric tai vi tri C s6 5 clia pentose. Tén goi cua
nucleotid dia vao tén goi cla baz nito c6 trong thanh phan cuta chidng. Cac nucleotid
trong ARN chira ribose dwoc goi la ribonucleotid; cac nucleotid trong ADN chira
desoxyribose dwoc goi la desoxyribonucleotid

Ribonucleotid

- Adenosine + H3PO, = acid adenilic (A) hay (AMP)

- Guanosine + H3PO, = acid guanilic ( G) hay ( GMP)

- Cytidine + H3PO, = acid citidilic ( C) hay (CMP)

- Uridine + H3PO, = acid uridilic (U ) hay (UMP)

Desoxyribonucleotid

-Desoxyadenosine + H;PO, = acid desoxyadenilic (dA ) hay (AAMP)

- Desoxyguanosine + H3PO, = acid desoxyguanilic (dG ) hay (dGMP)

- Desoxycitidine + H3PO, = acid desoxycitidilic (dC ) hay (dACMP)

- Desoxyuridine + H3PO, = acid desoxyuridilic (dU ) hay (dUMP)

- Thimidine + H3PO, = acid desoxythimidilic ( T ) hay (dTMP)
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Ngoai céch goi tén trén day, cac nucleotid con dwgc goi theo cach khéac; vi du acid
adenilic con dugc goi la adenosin monophosphat (AMP) ; acid guanilic con dugc goi la

guanosin monophosphat ( GMP)......... vV

OH OH
Acid adenilic Acid citidilic
( adenosine monophosphat ) ( cytidine monophosphat )
(AMP) (CMP)

Trong cac nucleotid trén, acid phosphoric lién két véi ribose hoac desoxyribose & vi tri Cs
vi vay goi la nucleosid 5’ phosphat. Bén canh ta c6 nhirng nucleotid ma goc phosphat & vi
tri C3 nhitng nucleotid nay dwoc goi la nucleosid 3” phosphat.

Nucleotid c6 vai tro quan trong d6i véi qua trinh hoat dong sdng; chdng la nhirng vién
gach tir d6 xay dung nén nhitng phan tlr acid nucleic khong 16, ngoai ra chiing con tham
giatrong thanh phan ctia nhiéu enzym hai thanh phan. Bac biét khi lién két thém mot hay
hai gbc phosphat nita cac nucleotid tré thanh nhitng hop chat cao nang, la nhitng chat tich
chtra nhiéu nang lvong dé cung cép cho céac qua trinh hoat dong song. Lién két ester gira
cac nhom phosphat cao nang khi thay phan giai phéng khdang 7000- 10.000 calo

Céc hop chat chtra cac lién két cao nang nhu ATP ADPc6 vai tro vo clng quan trong
trong trao doi chat. Nang luvong tich Iy trong lién két cao nang khi can thiét sé duoc giai
phong dé cung cap cho cac qué trinh hoat dong séng. Twong tw acid uridilic cling dwoc
phosphoryl hoa dé tao ra uridin diphosphat ( UDP) va uridin triphosphat (UTP). UDP &

UTP can thiét d6i voi hoat dong ctia nhiéu enzyme xuc tac cac qua trinh chuyén hoa va
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tong hop cac loai dwong glucose, fructose, galactose, saccharose, trehalose va céc
esterphosphoric cla chdng...Céac nucleotid khac nhu acid guanilic, acid cytidilic va acid
thimidilic cling cé thé duoc phosphoryl héa va hinh thanh céc hop chét cao nang twong
trng.

Deoxy-ATP

(deoxyadenosine Adenine

triphosphate) NH,
Phosphate groups NT 1 N\>

Fa il ] I\‘\ /‘N—.,N
O o o

il 1l 1l
TR i o A i s s e ) e R

=0 o o Deoxy-
H H N
——— ribose
HO @& sugar
Deoxy-GTP Guanine
(deoxyguanosine o
triphosphate)
T 1 1
T e e e CEL,
| | I
o~ o~ O
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Deoxy-CTP Cytosine
(deoxycytidine NH>
triphosphate)

NT

T T T
O e P e B e (s e (5 s CH

| | E
o T o

3/CAU TAO CUA ACID NUCLEIC ;

3.1/ Cau tao ctia mach Polynucleotide

Acid nucleic la nhirtng chat trung hgp cao cd mot s6 16n cac nucleotid. V& mét ban chat

héa hoc acid nucleic 1a nhitng mach polynucleotid khéng 16 ( ARN la polyribonucleotid;

ADN la polydesoxyribonucleotid ). Dua vao két qua sau khi thiy phan bang kiém va sy

kh&r amin cac nhdm amin cla acid nucleic duw¢i tdc dung cta HNO3 ngudi ta xac nhan

rang:

* Sy két hop gilta cac nucleotid trong mach polynucleotid duoc thic hién nhé acid

phosphoric (H3PO, )va kém theo hién twgng gidi phong mot phan ti nuéc do nhom OH

cla pentose va H cla acid phosphoric. Lién két nay duoc thwc hién tir phosphat cla

nucleotid ( nucleosid 5’ phosphat ) nay v&i nhdm OH tai nguyén tir C thv 3 clia nucleotid

ké can. Trong kiéu lién két nay acid phosphoric dong thoi lién két ester voi 2 chirc ruou (

lién két phosphodiester )
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Céc tinh chat hda hoc va sinh hoc dac trung cia ADN va ARN phu thudc truéc tién vao
thanh phan nucleotide, s6 lwong cling nhu trat tv sdp x&p cla ching trong mach
polynucleotide, néi cach khac ching phu thudc vao cau tric bac mét ciia ADN va ARN.
Trong khi nghién ctru thanh phan nucleotide clia ADN , ta ¢ qui luat quan trong
cla Chargaff nhu sau:
al Trong phan tr ADN tdng s6 cac baz purin (pur) bang téng s6 cac baz pirimidin
(pir).
pur / pir = 1
b/ Trong phan t ADN, s6 nhém Adenin (A) ludn bang s6 nhom Thimin (T) va st
nhém Guanin (G) luén bang s6 nhém Cytocin (C).
A=T hay A/T=1 va G=C hay G/C=1
Twdosuyra:
A+G =T+C hay (A+G) /(T+C) =1
Nghia laténg s6 baz purin bang téng sé baz pirimidin.
¢/ Téng sO cac baz guanin v&i cytocin vatong so cac baz adenin véi thimin & cac
loai ADN khac nhau thi khong gidng nhau Ti 1é (G+C) / (A+T) dwoc goi la hé sb dac
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hiéu cia ADN va la mot trong nhitng chi tiéu rat c6 y nghia doi véi ADN vi n6 thé hién
thanh phan nucleotide dac trng cho tirng loai ADN.

Khéc véi ADN thanh phan nucleotide clia ARN bién doi rét it. Hé s6 dac hiéu cla

ARN (ti l1é G+C / A+U) chi khac nhau dang ké & cac loai xa nhau vé mat hé théng hoc.
Tuy nhién, ciing khong loai trir kha nang la tinh dac hiéu ciia ARN con thé hién & trat tu
nucleotide va cac dac diém cau trac khac.
C4u tao cla phan tr ADN gbm 2 mach xo&n polydesoxyribonucleotide song déi nhau.
Gi{ra 2 mach do ton tai nhitng lién két hidro gilra cac déi Adenin —Thimin va Guanin —
Cytocin. Nhitng doi baz lién két v&i nhau bang lién két hidro do dwoc goi 1a nhitng doi
baz bb sung.

Theo quan diém hién dai thi phan tir ADN tao nén tir hai mach polynucleotide
x0&n 8¢ vai nhau theo cach nhu thé nao dé cho mach glucide — phosphat nam & bén ngoai
con céc baz purin va pirimidin thi & bén trong ; hai mach nay lién két véi nhau nho lién
két hidro gilta cac baz clia cac nucleotide, cau tao clia mach nay 8 qui dinh cdu tao cla
mach kia ( m6 hinh Watson & Crick )

THYMINE

Tl GUANINE =K
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Nhu thé thi ADN |a mét phan t xodn 6¢ quanh mdt truc gdm 2 chudi polynucleotide,
trén mdi mach ct qua 3,4 A phan tt lai c6 mot nucleotide va sau 10 khoang nhu thé nghfa

|aqua 34 A mach c6 mdt vong hoan toan.

______

Mucleotide

3.2/ Cau trdc clia phan tr acide nucleique

* CAu tric bac mot :

C4u tric bac mot latrinh tw sap xép cac gdc nucleotide trong chudi polynucleotide.

* Cau truc bac hai :

C4u truc bac hai ciia ADN 1a mdt chudi xoan kép gdm 2 mach polydesoxyribonucleotide

X0&n quanh mot truc

Cadu tric bac hai ctia ARN thurong chi c6 mdt chudi polyribonucleotide lién tuc ; tuy nhién

khdng phai mach don nay bao gio cling & dang thang, d6i khi co sw tw xodn trong ndi

mach dé tao cau triic xoan bac hai cia ARN. C4u tao tv xoan la do céc lién két hidro tao

ragilra cac baz “ c6 tinh chat bo sung cho nhau “ nghfa la gira Adenin (A) va Uracin (U),
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gitta Guanin (G) va Cytocin (C) ; cdu trGc xoan trong ARN chi chiém 50% mach
polynucleotide; vi khdng cé sy twong (ng hoan toan trong trat tw cac baz theo nguyén tic
“baz b6 sung” trong toan mach polynucleotide nén ¢ nhirng vi tri tao “vom 16i” ( dau I0i
dang hinh tron .

*Cau truc bac ba
Acid nucleic c6 thé c6 cdu tric bac ba tvong tw nhu protein. Cac mach polynucleotide
ngoai ciu tao xodn co6 thé cudn lai trong khéng gian thanh céc phan tir dang cau hoic
nhitng khéi cudn xoan vo trat tw 1am cho kich thudc phan tir ngan vagon lai.
4-TINH CHAT CUA DNA

4.1/ Tinh xap déi ( nhan déi ).
Khi té bao phan chia thi mdi té bao con s& nhan duoc mot DNA ging hét nhu té bao me
nho sy nhan doéi cia DNA. Su nhan ddi nay nho xdc tc cla enzym DNA polymerase do
nha bac hoc Kornberg ( 1957) va Lehman (1958) lan dau tién trich ly dwoc tir ching vi
sinh vat E.Coli. DNA polymerase xuc tac sw trung hop nhitng desoxyriboside
triphosphate thanh mot dady DNA mai voi s hién dién cia mot mau DNA lam giéa (
template). Day DNA xo0an doi sé duoc thdo ra @ mot dau va sy téng hop xay ra @ moi dau
day do theo nguyén tic “baz b6 sung “. Cubi cing clia si xap doi nay s& dwoc 2 day DNA
m&i, mbi day méi gidng nhw ddy DNA ban dau. Chinh tinh chat nay gitp cho té bao sinh

vat gilt dwgc dac tinh tir thé hé nay sang thé hé sau.
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4.2/ Tinh sao chép thoéng tin di truyeén.

Tinh chét nay clia DNA la kha nang lam mdt gia dé tong hop RNA, s tong hop
nay nho enzyme RNA polymerase xic tac s lién két cac riboside triphosphate. Hién
twong nay goi la hién twong sao chép; két qua la mét RNAm duoc tao thanh chira nhiing
thong tin di truyén dudi dang thi tv cac nucleotid trén 1 day DNA ( chi c6 1 trong 2 day
duoc sao chép ma thdi). Thong tin nay dwoc giai ma bdi ribd thé dé tong hop nén nhirng
protein, nhitng enzyme.

4.3/ Hién tugng dot bién.

C4u tric phan tir DNA da goi cho Watson va Crick co ché xap doi clia DNA thi sy

xap doi cling goi ra co ché cua hién tuong dot bién & sinh vat.
Khi x&p doi 2 day polynucleotide mé ra dé thanh 1ap day bd tic méi theo nguyén tic “
baz b6 sung “ do do6 co thé cé su thay doi trong s b sung baz trén day bo tlc. D6 la co
ché sai 1am khi xdp d6i DNA tao nén cathé dot bién & sinh vat. Sy sai 1am nay la do céc
baz N bi thay d6i cdu tao phan ti ( hién twong ho bién ) khi d6 khong bé sung bdi baz

twong 'ng mathay badi 1 baz khac.
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Mormal DMA Seguencs Mutated DNA Seguanca

5- CHU'C NANG CUA ACID NUCLEIC

Acid nucleic co vai tro quyét dinh déi vai qua trinh sinh tng hop dac hiéu cla cac

hop chét cao phan tt, trong d6 cé protein la co chét clia cac quatrinh hoat dong séng. Vai
tro do cla acid nucleic phu thudc trie ti€p vao cdu tric hda hoc doc dao, co ché sinh tong
hop ctia ching. Moi loai DNA déu c6 kha ndng tao nén vo s nhitng phan tir DNA khac
giéng hét ching bang mét co ché dac biét goi la “co ché sao chép” ; hai mach
polynucleotid b6 sung clia phan tr DNA xoan doi dugc tach ra va moéi mach do lam
khudn dé sao chép nén 2 mach polynucleotide m¢i hoan toan bd sung véi chiing. Nhu vay
théng tin di truyén trong phan tr DNA me duoc truyén sang cho cac phan t¢ DNA con,
diéu do giai thich tinh giébng nhau gitra thé hé con vai thé hé cha me.

DNA con ¢6 chirc nang quyét dinh thanh phan cau tao, cau tric va chirc nang cla
protein trong co thé sdng théng qua RNAm; phan tir DNA duoc lam khudn dé dic nén
phan t¢ RNAm va do dé nhitng ménh lénh vé viéc tdng hop phan t& protein twong lai
dwoc truyén tir phan t& DNA sang phan t¢ RNAm va phan t¢ RNAm mang tin hiéu do

vao ri bd thé dé gidi ma
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VITAMINE

1-GIOI THIEU CHUNG :

Trong cac hoat dong sdng cua sinh vat noi chung, bén canh su hién dién cutia nhirng
hé enzyme x(c tac con cd mot nhém chat xuc tac hitu co khac dé kich hoat nhirng phan
tng bién dudng, ching cé khoi lvong phan tir thdp dwgc goi tén la vitamine. Vitamine
lién hé chat ché véi enzyme, né la thanh phan hoat ddng ctia nhitng enzyme 2 thanh phan
(1aCoenzyme).
Da4i vai dong vat vitamine rat can thiét cho cac hoat dong clia co thé , tuy nhu cau khong
nhiéu 1&m nhung néu thiéu thi hoat dong s6ng sé bi xao tron va & dan dén nhitng hién
twong binh ly tram trong.
Vay vitamine la nhiitng hop chét hitu co c6 khoi lvgng phan t&r nhd, cé ban chat hoa hoc
khac nhau nhung c6 hoat tinh sinh hoc dac biét va rat can thiét cho hoat dong sdng binh
thwong cla co thé & mot liéu lugng thap.
Vitamine dwgcc tong hop nhiéu & thuc vat
2-TEN GOI CUA VITAMINE

Co6 3 cach goi tén clia vitamine :
2.1/ Tén theo bénh do thi€u vi tamine nay
Vi du :Vitamine A ( Axerophtol ) vi bi khé giac mac ( Axerophtalmie ) khi thiéu
vitamine nay. Vitamine PP vi khi thiéu vitamine nay s& bi bénh da san sui ( Pellarge
preventive)
2.2/ Tén theo chii cai (chir in)

Khi s lyong vitamine dugc tim thdy nhiéu thi nguoi ta ( Mac Collmn ) dé nghi dat
tén vitamine theo chir cai La M@ A, B, C, D, E ........ vv. Néu trong 1 nhém vitamine
( cung chir cai ) cé nhiéu loai chat khac nhau tathém chi s6, vi du B4, B,, Bs, Be......
2.3/ Tén theo ban chat hoa hoc

Theo dé nghi cta Hiép hdi quéc té vé Hoa hoc tinh khiét va héa hoc (rng dung
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( TUPAC - ( Internatinal Union of Pure and Applied Chemistry ) quy dinh goi tén
vitamine theo tén héa hoc dé phan anh tinh chat héa hoc vacong dung cla chiing

3 - PHAN LOAI VITAMINE:

Nguoi ta chia vitamine ra lam 2 nhém |6n :Vitamine tan trong chat béo va vitamine tan
trong nuéc

3.1/ Vitaminetan trong chat béo gémc6 A, D, E, K, Q
3.1.1- Vitamine A ( con co tén |a Retinol, Axeroptol, xerophtalmie)

Thwong cd & md dong vat nhw long do tribng, stta, md bo, gan cé thu,... O thuc vat
c6 nhitng chat cé hoat tinh cla vitamine A duogc goi latién sinh t6 A, d6 la caroten c6
nhiéu & gac, bi dd, ca rot, ca chua...khi vao co thé sé chuyén hoa thanh vitamine A.
vitamine A dé bi oxy héa, trong digu kién y&m khi thi bén khi & nhiét d6 cao 100° C va
kha bén voi acid, kiém khi & nhiét do khong qua cao. Tacdung chl yéu cua vitamine A la
chéng bénh viém |6et va kho giac mac clia mét, ting do nhay clia mat, chéng bénh quéng
ga
Thudc nhom vitamine A cé vitamine A; CyH300 va vitamine A, CyoH»5O; hoat tinh cua
A, kém hon A; 2 lan

Sv tao thanh vitamine A

P-carotene

H HCH H HCH
OH

|_|
H H H H

vitamin A (retinoly = 2 [l-carotene
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Tw 1 phan tir B caroten ( Cy Hsg ) ta s8 thu dwoc 2 phan tlr vitamine A

Cac dang vitamine A

CH-CH
T = S TR 2
Vitamin A1
Retinol
CH,CH
= TR = T 2
Vitamin A2
3,4-dehydro-retinol
CH-,OH
= = = = 2
Vitamin "E"‘:‘J
OH
3-hydroxy-retinol
Ha;CO CHay e —
i e R e o
- Retinol
H=C CH=

11
I—

e,
LJ\ Reatinal [retinaldehyda]
CH=

H=C CH=

WW COOH
- - - B

Hebtinoic Acid

5=
——- ——-
B-carotene

" TCH=sx



3.1.2- Vitamine D ( Calciferole)

La nhém vitamin chéng bénh coi xwong & tré em, cham moc rang, xuong bi mém.
vitamine D tham gia vao quatrinh diéu hoatrao ddi calci va phospho; vitamine D rat bén
& nhiét do cao. Trong thuc pham vitamine D thwong cé & ca bién, dau gan ca thu, dau
dra, sira, long dé trirng... Trong cac mé thuwc vat thwdng khong cd hodc rat it ma chi co
tién vitamine D, d6 la cac sterole; nhém sterole nay con latién chat cla nhiéu chat khac

nht hormone dong vat. Duéi tac dung cua tia t ngoai cac sterol s& chuyén héa thanh

vitamine D
CH3
H3C. -,
Hsc CHy
HsC
HO
ergosterol
(vitamin D1)
vitamin D2
C
HsC CHs & Ch
c
Hs oy L
HsC u.v
—>
HO HO
7-dehidrocholesterol vitamin D3
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CHs
CH;s

CHs

HO e

vitamin D4

3.1.3- Vitamine E (Tocopherole)

La nhém vitamine can thiét cho qua trinh sinh san binh thudng cda dong vat; dwoc
tim thdy trong nhi*ng phan xanh cta thuc vat, trong phéi hat ctia mot so thuc vat; no duoc
tong hop manh vao IGc hat ndy mam nhat la khi ndy mam ngoai sang; nd tham gia van
chuyén dién tr trong phan (*ng oxyd khtr, can thiét cho qua trinh phosphoryl oxy héa &

mo co dé chuyén hoa glucid, lipid

CH; ) Ch CH. CH, CH.

HC - [EH;}gEH[EngéH[EngéHEHg
HO

CH;
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3.1.4- Vitamine K ( Phylloquinone)

K4 (Phylloequinone)} 'ﬁ'

CHz
@ij/ CHaCH=C—{CH o CHoCHaCH) 3—CHg
i I I
(]

CHa CHz

Ks (Menatetrenone T K4 ) B
Il zH
a

@ijl/ CHZCH=C—{CiH5CHCH=C)3—CHg
] I
1]
O

CHg CHa
K3z (Menadione) o
I

: : Chz

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

Can thiét cho sy déng mau & dong vat. O' thwc vat thi phan xanh chira nhiéu vitamine K

hon; né la chat van chuyén dién ti trong qua trinh quang hop, qué trinh phosphoryl héa,

oxy hoéa kém theo tich Iy nang lvong & dong vat; tham gia qua trinh tong hop yéu to

dong mau thrombin chuyén hoa fibrinogen thanh fibrin

3.1.5- Vitamine Q ( Ubiquinone)

Co chiic nang gan giéng nhu vitamine E, K ; né c6 ban chat la 1 coenzyme ( cla

enzyme Q) lamot enzyme oxy héa khir trong chudi ho hap, vitamine Q con tham gia van

chuyén nhém phosphat trong chudi oxy héa khir. Vitamine Q ¢ nhiéu trong cac md dong

vat, thic vat ma & do tién hanh quatrinh oxyd héakhtr & cwvdng do cao
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H,C—0

H,C—0

+e©

H,C—0

H,C —0

+2H@
+2

Hsc _-_0

Hsc _G

0 Ubiquinone ()

CH.
CH,
H |
{ﬂ—lz'—" C - C - EHI.’&-IHH
O
o= Semiquinons anion [-Qe)
CH,
CH,
n |
{CHE_ C—=—C— CHE}ﬁ—IHH
Du
-2H®
-2
Oh Ubiquinel (QH.)
CH,
CH,
H |
{CH,— C=C—CH;}; H
OH
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cl:: Utdguinoie (O
Ha‘: - D CHB
CH,
H |
H]C_{) {CPI;'_“C:C_CHIJE_,]“H
Cr
+ &S }J — =
= SBemiquinons anion (-GN
H:! C - 0 CH3
CH,
H |
H;C — O {({CH.,— C—C—CH.}s 1o H
Gu
+2HP® || -2y
+22 || -2
L ) Ubigquinel (QH,)
H3 C.' - D CH3
CH 4
H |
OB

3.2/ Vitamine tan trong nwc:

3.2.1- Vitamine B; ( Thiamine, Aneurine)

Can thiét chong bénh vié than kinh & dong vat. B, la thanh phan cta nhiéu enzyme nhuw

decarboxylase, pyruvatdeshydrogenase xUc tac sy khir carboxy cla acid pyruvic, acid a

cetoglutaric B, c6 nhiéu & cam gao, ndm men. B, bén trong moi trwdng acid, khdng bén

trong mdi trvong kiém

Il-{CY NH, *; CH,CH,OH
CH;~ CH,
THIAMINE
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Vitamine B,
3.2.2- Vitamine B, ( Riboflavine)
La thanh phan cla coenzyme FMN, FAD tham gia vao sy oxyd hoa cac acid amin, acid
hi*u co va cac hop chéat khéac. B, latinh thé mau vang, co vi dang, tan trong nudc, bén véi

nhiét do va acid. B, c6 nhiéu trong ngii cOc, trai cay, tri’ng, ndm men bah mi, nd men bia

CH,OH
HOCH
HOCH
HOCH
& L
H,C N fNYO
HC 7 NH

RIBOFLAVIN
Vitamin B,
3.2.3- Vitamine B¢ ( Pyridoxine)

Lathanh phan ctia enzyme xUc tac sv chuyén amin cac acid amin, khit carboxy, c6 nhiéu
& ndAm men,cam gao
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H,.C_ _N
] =
HCI

HO™ N CH,OH

CH,OH

PYRIDOXINE
Vitamine Bg

3.2.4- Vitamine B, ( Cyanocobalamine)

Chi téng hop duoc & ndm mdc va vi sinh vat. & dong vat B, can thiét cho su ddng hoa

thirc an, su trao doi proteine, lipide, glucide. B4, ¢6 tac dung kich thich s tao mau & tly

Xuong

HNOCCH,CH, (g, GCH

CH,CONH,
CH.;CH,CONH.

H.
H,NOCC
Hi

g

CH,
H.NOCCH.

‘CH,

|2t = Y i :
| HZ CHE CH; CHchchNHg
—H. oy
I CH
f|:Hc:H, ( y
O., -9 N i
D{__.; P—CI) HO
H
C—C
(|:/H AN,
| -\‘\Or-"f|
HOCH, H
Vitamin B,

3.2.5- Vitamine PP ( acid nicotinic, Bs)

O thic vat PP dwoc tdng hop manh khi cay ndy mam, lathanh phan ctia enzyme oxyd hoa
khi*r NAD hay NADP. Ngoai ra & thuc vat PP duoc tong hop tir tryptophan. Thiéu PP

dong vat sé bi bénh da san sui. PP c6 nhiéu trong thit, gan, men ruvou

97



COO0OH
Vitamine PP

3.2.6- Vitamine C ( acid ascorbic)
La chat van chuyén Hidro.O thyc vat vitamin C duoc tong hop tir glucide; thiéu vitamine
C dong vat sé bi bénh hoai huyét.vitamine C c6 nhiéu & cam, chanh, buwéi, rau xanh.

Vitamine C chiu dwgc nhiét dd cao & pH trung tinh hay acid

%C

HO —

5 g HO —]
H——0
HO ——H

CHyOH

Vitamine C

3.2.7- Vitamine H ( Biotine, Bg)

La chat tham gia vao qua trinh khir CO, 1 vai acid amine. C6 nhiéu & gan dong vat, sira,
nam men, dau nanh. Thiéu vitamine H su sinh trwvdng cla dong vat sé cham lai, viém da,
thiéu mau, tuyén md da tiét nhiéu m@. Téac dung chinh cla vitamin H la tham gia chuyén

hoa mo.

I

T T
Hnl r~||H
Hcl CH
H-.C éH —{CH_),COOH
= x f =4
S
Vitamine H
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3.2.8 - Acid folic ( vitamine Bc)
Vitamine Bc tham gia van chuyén nhém formaldehid, metil; tham gia tong hop nhan
purin la thanh phan ADN. Thiéu acid folic s& &nh hudng su tao hong cau. Acid folic cé

nhiéu trong 14, men bia, ndm, ngii c6c

COoOO%
1
HzM \[/’/’#N I;.LE? rl..':Hz
N | = L) CH2>
— 5 ] 1
Acid folic
4 — Khéng vitamine ( antivitamine) :
Khang vitamine la chat c6 kha nang lam mat tac dung cla vitamin va cé tac dung chéng
lai ching. Antivitamine thuong gay ra cac chirng bénh thiéu vitamine & nguoi, dong vat,
thuc vat vavi sinh vat.Cau tao hda hoc cla antivitamine gan gidng véi vitamine nghia la
khung co ban khong thay ddi chi thay doi cac nhdm bén. Téc dung lam vo hoat tinh clia
vitamine la do antivitamine cé kha nang chiém lay vi tri clia Coenzyme. Vai vi du:

* Piridin -3- sulfoacid la antivitamine clia vitamine PP

O N SO,H
= OH
| %
- N
[\ piridin- 3- sunfo acid

Acid nicotinic ( vitamine PP)
*Acid glucoascorbic trong cdu tao chi khac vitamine C la tang thém 1 nhém CHOH

nghta lacd 7 carbon thi trg thanh anti vitamine C,
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HOP CHAT THU CAP.

Cung v@i proteine, acide nucleic, glucide, lipide va vitamine; trong thic vat con co cac
chdt khac nhau thwong duoc goi la nhitng hop chat c6 ngudn gdc tht cép; tuy rang trong
thuc vat cac chat nay c6 mot lvong khong nhiéu nhung ching c6 mot vai tro quan trong
trong s chuyén héa & thuc vat ; nhiéu chat trong so nay vi du nhv nhitng acid hiru co khi
tao thanh s& duwoc st dung cho cac quéa trinh tong hop khac ; chinh vi thé ching khong
dwoc tich Ity nhiéu va déu la san pham trung gian cla s chuyén héa. Mot sO chat lai
dwoc tich Iy nhiéu hon ( alkaloide, cao su, tinh dau ....) va ching qui dinh tinh dac thu
clia sr chuyén hda & thuc vat nay. Nhiéu chat trong s0 nay cd & mot mirc do dang ké,
chiing qui dinh gia tri thwc pham vagiatri mui vi ctia nhiéu san pham khéc nhau .

Téat ca cac chat cd ngudn goc thr cap ¢ thé chia thanh cac nhém sau day :

1 - Acid hitu co.

2 — Tinh dau.

3 - Alkaloide.

4 - Cao su

5 — Céc chat diéu hoa sinh trudng thuc vat.
1/ACID HOU CO:

Céc acid hiru co déu lanhiing hop chat trung gian trong tién trinh oxid héa glucide,
lipide, acide amine. Chiing duwoc dung trong s tong hop acide amine, alkaloide va nhiéu
hop chat khac. Acide hiru co c6 mot vai trd quan trong trong s chuyén héa va cé mot y
nghta thuc tién vi ching déu lanhirng chét qui dinh mui vi cla nhiéu loai thuc pham. Céc

ester cla acid hitu co déu tao nén mui vi dac trung cla cac loai trai.

Acetate amil : CH3COO(CH,)4CHs : mui chudi.
Acetate octil : CH3;COO(CH,);CH3 : mui cam.
Butyrate metil : CH3(CH,),COO CH; :mui dau
Butyrate isoamil : CH3(CH,), COO(CH,), CHz :mui |&.
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Butyrate etil : CHs; (CH2)2 COO C,Hs: mui dra.
|sovalerate isoamil (CH3),CH CH, COOCH,CH (CH3),. mui téo.

Céc dang acid hitu co ¢ thuc vat:

Acideformique: H - COOH.

Acide acetique : CHs- COOH.

Acideglyoxilique: CH,-OH COOH.

Acide propionique: CHs- CH,-COOH.

Acide lactique: CHj3- CHOH - COOH.

Acide pyruvique: CH; -CO- COOH.

Acideglycerique: CH,OH- CHOH- COOH.

Aciden butyrique: CHj;-CH,-CH2 COOH.
Acideisovalerique: (CHs),(CH) CH, COOH

Acide oxalique: HOOC- COOH.

Acide malonique: HOOC -CH,-COOH.

Acide succinique: HOOC-CH,- CH,-COOH.

Acide fumariqgue: HOOC- CH=CH- COOH.

Acidemaique: HOOC- CHOH- CH,- COOH.

Acide oxaloacetique : HOOC-CO- CH, -COOH.
Acidetartriqgue: HOOC- CHOH- CHOH- COOH.
Acidecitriqgue: HOOC- CH, HO(C)COOH- CHOH COOQOH.
Acideisocitrigue: HOOC- CH,(CH)COOH-CHOH-COOH.
Acide cis aconitique : HOOC-CH,(CH)COOH- CH,- COOH.
Acide gluconique:  CH,OH(CHOH), COOH.

Acid citric va acid malic la san pham trung gian clia qua trinh trao doi glucid &

acid amin, no hién dién nhiéu & trai nhat lacam, chanh, dau, cachua, cherry.
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Acid oxalic & acid o — cetoglutaric hién dién & thwc vat rat it vi chiing s& chuyén
héa thanh chat khac vi du nhu acid amin.

Acid o — cetoglutaric chuyén héa thanh acid glutamic, alanin.

Acid oxalic c6 thé & dang tw do hay mudi oxalat calci.
Acid aconitic hién dién véi lvgng dang ké & cay mia, lasan pham trung gian clia qua trinh
chuyén hoa glucide.

Acid acetic la san pham [én men dam.

Acid butyric hién dién rét it & thuc vat ; dang tw do c6 mui hic rat khé chiu nhung
& dang ester thi c6 mui thom dac trung nén cac ester cua acid butyric dwoc st dung rong
rai trong k¥ nghé banh keo vi du nhuw butyrat methil c6 mui tao ; butyrat ethil c6 mui dia.

Acid lactic la sdn pham cla qla trinh [én men lactic ¢ thuwc vat ; ing dung cua Ién
men nay trong mudi dua.

Acid pyruvic la sdn pham trung gian trong qua trinh trao d6i glucid, lipid, acid
amin.
Céc acid hitu co lién quan dén cac qua trinh sdng cla thwc vat nhu :

* Tao nén mui vi dac trung.

* San pham trung gian cla cac qua trinh tng hop acid amin, glucid, lipid .
2/ TINH DAU:

Nhiéu loai cdy c6 mui dac trung bdi si cO mit clia cac terpene va céc dan suét clia
chiing. Céc terpen va cac san pham oxid hda clia chiing déu tao thanh tinh dau.

Terpen la nhitng hydrocarbon c6 s6 nguyén tir carbon la bdi s6 cua 5; noéi cach

khac terpen la chét tring hop clia isopren ( Cs Hg)

CHZZ%_CH:CHZ <_CH2—C|:CH—CH2—>
CH3 CH, n
Isopren Terpen

Monoterpen : n=1 la thanh phan céu tao chinh cua tinh dau thyc vat.

Dang hidrocarbon: gdm c6
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Myrcene : latinh dau cla hoa can sa.(andropogon citratus )

|l
/C: CH—CH;—CH;—C— CH=CH,
CHj;

Myrcen ( tinh daa hoa caa )

Ocimene: latinh dau cla cay é qué ( ocimum bacilicum )
CH3 CHj

CH,=C— CH,—CH,;—CH =C— CH=CH,
Ocimen ( tinh daa cag elquea

Dang rugu : gbm c6

Geraniol : cau ti chinh cta tinh dau hoa héng.

CHj CHj
|
L= CH~CH;—CH;— CH= CH-CH,OH
CH3

Geraniol ( tinh daa hoa hoag)
(C10H180)

Linalol : c6 trong tinh dau chanh, cam

CHs CHs
|
/C: CH—CH,—CH,—C—CH=CH,
I
CH3

OH

Linalol ( tinh daa chanh, cam)
(C10H180)
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Citronellol: c6 trong tinh dau hoa héng.

CHs CHs
|
__C= CH—=CH,~ CH,— CH— CH~ CH,OH
CH3

Citronellol ( tinh daa hoa hoag)
(C10H200)

Nhom nay c6 thé bién déi thanh dang vong dé dang; vi du Geraniol thanh Limonene

1,¢7 el P

geraniol limonene

Dang aldehide : gdm cé

Citral : c6 trong tinh dau chanh, cam

CH, CHj
I
__C=CH—CH,—CH,—C=CH~CHO
CHj

Citral ( tinh daa cam, chanh)
(C10H160)

104



CH, CHj

N |

€= CHy CHy— CH, — CH—CH; CHO
CH;

Citronellal ( tinh daau chanh, quyut)
(C10H180)

Dang ceton: gdm c6

Menthon ¢6 trong tinh dau bac ha

M enthon (tinh daa bat hap

Carvon c6 trong tinh dau cay hoi hoang ( carum carvi ) va cay thia la ( anethum

graveolens)
@)

A

Carvon (tinh daa cagt hog thia lag
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Camphor c6 rdt nhiéu trong cac tinh dau khac nhau, nhiéu nhét trong than go va la cay

long ndo ; ngay nay camphor duoc trich chd yéu tir hwong nhu ( arteminia astra chamica )

40

Canphar (tinh daéi cait lang ned, hodng i)
3/CAO SU:

Vai loai cay trong hé thng mach cé nhitng té€ bao chira nhua ( latex) vatrong nhua
nay thanh phan chinh 1a cao su mau trang stta ; ngoai cao su con co nhitng chat khac bao
boc phan tir cao su va che chd nhiing phan tir nay nhu : proteine, glucide, phospholipide,
mubi khoang ( nhiéu nhat laKCl ), quebrachitol ( ester metil clia inositol ), acid béo, sap.

Cao su khdng c6 & don tir diép valbatl, ¢ song tir diép sao su hién dién & vai ho
nhuw:Moraceae,Asclepiadaceae, A pocynaceae, Euphorbiaceae Papaveraceae, Compotaceae.
Thanh phan cao su & nhua ( latex ) ti 1& nghich véi tinh dau varesine ; ti 1é nay thay doi
theo s phat trién cla cay vi cling 1 tién chat nén diéu kién thich hop cho chat nao thi s&
tong hop nén chat do .

Cao su lachét trung hop cta nhiéu don vi isoprene (CsHg) n la mot polyisoprenoid,
cao su clia cay Havea brasiliensis gom 500 — 5000 hay hon nita goc isoprene.

Latex la tén dung dé chi nhitng nhua gidng nhu sira

Resine 1a tén dé chi nhitng hon hop phitc tap cla nhitng chdt oxid héa cla

hydrocarbon thudng tan trong nwéc va dung mdi ctia chat béo
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| soprene

o~ DL

| 4 ~1500

Cao su
Chudi isoprene nay dai hay ngén tiy theo tudi clia cdy, cay cang gia thi chudi isoprene

nay cang dai ; nhitng chudi nay co thé xoén lai tao mot cdu trdc 3 chiéu theo kiéu co cdu
clia proteine vatao nén tinh dan hoi cla cao su
4/ ALKALOIDE :

Alkaloid 1a nhitng hop chat chira Nitro ( N ) cuta thwc vat cé tinh doc ( it hay nhiéu
) vi ching tac dong vao hé than kinh trung wong ; nhitng chat nay thuong gap 6 song tir
diép, trong mai loai cay c6 chira alkaloide thuong co 1 alkaloide chi yéu va vai alkaloide
& néng do it hon.

Vi du : Thudc 14 c6 Nicotine ( chinh) vaNornicotine

Thudc phién c6 Morphine ( chinh) va Codeine, Thelsavine

Céc loai alkaloide :

A/ Alkaloide nhém piridine
Nicotine ctia thubc la ( nicotiana tabacum )
Areoline cla trai cau ( Areca catachu )
Piperine clia hat tiéu ( piper nigra) khong déc , gay cadm giac néng

Ricinine clia cay thau dau ( ricinus communis ) rat doc
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3 \O
e
ol L
H CH,
nhan piridine ricinine

H
=

~Z

| —
N
Nicotine
B/ Alkaloide nhom tropane
Thudc nhém nay cé
Atropine ( Atropa belladona ) tdc ddng Ién hé than kinh , chd yéu lam co dan con nguoi,
c6 thé dung lam chat giai doc

Cocaine lam té liét dau day than kinh, dung dé gay té bd phan

Atropine

nhan tropan
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Cocaine

C / Alkaloide nhém isoquinoleine
DPay la nhém alkaloide ctia thudc phién

Morphine : tac dung 1én hé than kinh trung wong va ngoai vi; n6 la chéat an than,
gidm dau

Codeine : dung lam thudc ho, khéng c6 tac dung gay mé

Quinine : dung lam thudc chita bénh sot rét

morphine

HO

/ \\
=

N
Quinine

D / Alkaloide dan sut ttr Indole :

Nhom nay co trong hat 10ai Strychnos muxvomica ho Loganiaceae c6 tén chung la Curare
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Iz

Strychnine

nhan Indol

E / Alkaloide dan suét tir purine :
Cafeine kich thich hé than kinh trung wong va hoat déng cla tim. Tac dung cua cafeine
lam mach mau bi co va tang huyét ap

Theobromine co trong hat ca phé

& - (?Hs
1 N o
N N——N
I N
e Bl N N NM
N H =1 S CH3
= H3C O
nhan Purine Cafeine
O CHs
N
HN
LA
¢) ITI N
CHs
Theobromine
Sinh tong hop Alkaloide

Bang nhiéu thi nghiém ( thap than ca chua vao ré thudc 14 ) ngudi ta chiing minh duoc
nicotine clia thudc 14 duoc téng hop & ré tir glucide & 1a chuyén xuéng cung véi nito vo co
hép thu dwoc & ré sau do chuyén dén 14 vatich tu & do. Tién chat dé téng hop alkaloide

thwong laacid amine nhét la nhirng diaminoacide va nhitng chuyén hda phenyl propane
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SAC TO THUC VAT

( Anthocyanine va nhirng hop chat lién quan)

1/Paicuong :

Mac du anthocyanine va nhitng hop chat lién hé khong phai la lipide nhwng thuong
chiing duoc x8p cuing voi carotenoide va chlorophyl 1& nhém sc t& chinh cla thuc vat. O
cdy xanh chlorophyl hién dién & hat grana cua diép lap (chloroplast) cung véi
carotenoide. Con nhitng sic t6 khac thuwdng thi tan tw do trong nwdc va thudng tim thdy &
dich khéng bao cula té bao thwc vat. Nhitng mau do, xanh lam ( blue) va tim la nhitrng
glucoside chira 1 hay 2 don vi glucide voi 1 aglycone goi la anthocyanidine.
Anthocyanidine |a dan suét clia 3,5,7 — trihydroxyflavilyum hydroxide (2 — phenyl — 3, 5,
7 trihydroxybenzopyrylium hydroxide )

Anthocyanidine
Ba nhém chinh cla anthocyanidine dwgc phan chia dwa trén nhdm thém cla nhan B .
Phan Ién anthocyanidine cé thé chira tlr 4 dén 6 nhém OH va mot vai nhdm OH nay co
thé duoc thay thé bang CH3 ; vasd don vi glucid c6 thé thay d6i tir 1 dén 2 (& vi tri 3 vas
cla aglycone).
Mau sic clia sac t6 tuy thudc vao s nhom OH va chiéu dai clia nhom methoxyl

thay thé nhom OH (CH3;0)
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Ngoai ra mau clia sic té con thy thudc pH, & pH acid thi mau do, pH trung tinh thi
mau tim (' hodc dé tham ), pH kiém thi xanh lo (blue)
2/ PHAN LOAI SAC TO:

1/ Anthocyanine la sic t6 chinh ctia hoa vatréi.

2/ Flavone la sic t8 phu clia hoa, trai vala

3/ Flavonoide ( Chalcone & Aurones)
2.1/ Anthocyanine
La sic t6 chinh cla hoa vatréi, ching |am cho hoa va trai ¢ mau xanh, dé va céc sic t6
khéc. Chung co thé 1a 1 glucoside clia anthocyanidine. S hién dién clia nhém metoxy
OCHj5 |am cho d6 hon. Cac nhdm OH ciia vong B cling la yéu t6 diéu hoa mau sic ; néu

nhom OH tang thi mau ddé gidm, mau xanh tang

2.2/ Flavone & Flavonol
La mot nhém s&c t6 hién dién phd bién & thuc vat lién hé dén anthocyanidine, chiing cé
mau vang va phan Ién nhiing chuyén hoéa hydroxy cla né nhu flavone, flavonol va

flavanone c6 mau vang

Flavone Flavonol
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2.3/ Chalcone & Aurone
Thuwong c6 mau vang ; & dang tv do hay lién két véi mot glucide

Chalcone Aurone

Sinh tong hop :

Aglycone clia nhitng sac t6 thirc vat déu c6 mdt swon can ban 1a
Cs — C3 — Cs; nén theo Seshadri va Peach nén c6 thé 1 sudn phenylpropan két hop véi 1
polyphenol dé cho ra swon Cg— C3— Cg, phenylpropan co thé la acide —p- coumarique va

acide caffeique

HOOC-CH =CH -OH HOOC-CH =CH - OH

Acid -p-coumaric Acid caffeic
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Hormone thuc vat

1/ bai cwong :

O thwc vat c6 su hién dién clia mdt s6 cac chat kich thich su sinh trwéng goi la
phytohormone tdc dong & mot lieu lvgng thdp ; tdc dong cla ching lién quan dén hién
twong quang huwéng dong, dia huéng ddng va cac hién twgng sinh tredng, phéat duc.

2 | Céc loai chat hormone thyc vat :

2.1/ Kich thich sinh trwdng ( growth hormone )

La nhirng chéat c6 kha nang kich thich sy dan cua té bao, duoc thanh Iap & nhitng phan
cudi cung cuia thuc vat, dac biét 1a & nhitng diép tiéu ( dau bao 14 mam ) cla nhitng cay
con va ching tac dong dén nhirng té bao bén dwdi nd. Thudc nhém nay la nhirtng auxine
nhuv IAA (indolyl — 3 — acetic acid ).

IAA duoc phan bd khap noi trong cay ( dau bao 14 mam, chdi ngon, 14 non, dau ré ...vv )
IAA duoc thuc vat tong hop tlr tryptophane.

Té&c dung cua auxine giai thich hién twong quang huéng dong (phototropisme ),
dia hwéng dong (geotropisme).Hién twgng dia hwéng dong nghich (negative geotropisme)
clia mot chéi quay huéng vé phia trén la két qua clla mot s tap trung ndng dd auxine
trong nhitng t€ bao & canh bén duwgi clia chodi lam cho nhirng té bao & canh dwéi cla choi
dan dai nhanh hon nhirng t€ bao & canh trén, do d6 choi sé hwéng I1én trén. Twong ty nhw
vay khi mot ré cay dé & tw thé nam ngang thi nhitng t€ bao & canh dwdi tich tu auxine
cling voi cac hat Calci ngin can sy dan dai nhitng té bao & canh nay l1am cho ré huwéng dia
thuén (positive geotropisme) IAA con la cho ré sinh ra nhanh chong & cac canh giam
dwoc gidi thich nhw la sw di chuyén IAA tlr chdi ngon xudng tap trung & vung goc cua
canh bi cét.

T€ bao thuc vat c6 chira indolyl — 3 — acetaldehide cé tdc dong auxine yéu nhung
chding sin sang bi oxyd héa thanh IAA. Ngoai ra con cé indolyl — 3 — acetonitril (- CH ,

CN) hién dién nhiéu & thuc vat hiru hiéu hon 1AA.
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OH

Iz

IAA

2.2/ Kich thich phan chiaté bao ( cell division hor mone)
Khi mot vét thwong dwoc gay ra cho mot mo thuc vat thi lap tic & vét thuong do co su
hinh thanh mét mé seo ( wound callus ). Su hinh thanh mé seo nay la do s kich thich
phan chia nhitng té bao da trwdng thanh & vung bi thwong dwéi tac dong clia 2 hormone ;
mot la auxine, hai 1a kich thich t6 thuong tich d6 la acid traumatic ly trich dwoc tir t€ bao
bi thwong HOOC — CH = CH - ( CH ,)g— COOH. M6t sé dicarboxylic acid twong tw nhw
cdu trdc cla traumatic acid ciing c6 tac dung twong tv ; ngodai ratrong nuéc dira c6 chira
mot chat cé khd nang kich thich phan chia té bao la 1,3 — diphenylurea Cg Hs
NHCONHCgHs.

2.3/ Kich thich ra hoa ( flower forming hormone)
Acid gibberellic cling tac dong gidng nhu auxine nghta lakich thich sy dan dai cla té bao,

nhwng né ciing kich thich sy rahoa; sv ndy mam cla khoai tay.

LLLARE

HO
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2.4/ Cytokinin
Nhém nay kich thich s phan chia té€ bao ; dac biét kich thich su phat sinh choi, (tac dong

tra nguoc voi auxine). Thudc nhdm nay cé Kinetine

=, O
HMN
N
W=
Np

2.5/ Chat kim ham sinh truéng :
Khi thuc vat vao trang thai nghi déu c6 kém theo su tich Iy nhitng chat (rc ché sinh

tredng. Hién twong (e ché biéu hién bai su rung 14; chét (rc ché nay la Acid abscisic

My Ry
OH
AN HO 0

Abscisic acid [ABA)

116



