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1. Téng quan v & cau tric ¢ Ga cac hop chat sinh h oc

- Tét ca sinh vat séng c6

nhu ciu va ciu trac héa

Angiosperms  Gymnosperms

hoc twong tw nhau.

- Nguyén liéu (thc an)
can thiét cho viéc xay A
dung t& bao va cung =\
cép nang lwong cho sy

trao doi chat.

Gram P
Bacteria

-~ 30 nguyén té6 dwoc xac dinh cé trong co thé sbng.

-~ 25 nguyén t6 dwoc xac dinh chirc nang ddi véi co thé séng.

- Oxygen, carbon, hydrogen va nitrogen chiém 96 % khéi lwong
co thé con ngudi.

H
B [CHENIION F
Na Mg Si REAESHIC)
K Ca V Cr Mn Fe Co Ni Cu Zn As Se Br
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Vét nguyén té can thiét cho cudc sbng thuwc vat va dong vat
Nguyén té tao nén phan I&n vat chat séng

Vét nguyén té c6 thé can thiét cho cudc séng mét vai loai




Nwéc [ hop chat ddi dao nhat trong da sé sinh vat séng.

3. Protein ( dam)

Enzyme, receptor, keratin trong da, 2. Carbohydrate ( dwong)

Lipid (chéat béo), carbohydrate (dwéng), protein (dam) va acid mong tay, collagen, myosin trong mo co. Mot phan cda vo té bao,
nucleic. oofuétil?e P \ acid nucleic.
Té bao - M6 - Co quan - Hé co quan - Co thé song. Cutbotydats
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/ 1 \ \\ of cell Protein S =
’ / \ . A (cytoplasm) channel Lipid bilayer
Nucleic acids Proteins Carbohydrates Lipids Da| phan ter: 103-106 u
Mononucleotides Amino acids Sugars Fatty acids Tiéu phén tr: 100-350 u 1. Llpld‘ (Ch ét béO) .
Hormone va hau hét thanh té bao. ‘/
Ribosc‘\ a-Kcm\acids Phos[::zr:;uvatc. ,:;ﬁ)“nlcw Chét trung gian: 50-250 u ' .
N / P 4. Acid nucleic
N\ b o Tidn chét tr mdi truong: Deoxyribonucleic acid (DNA)
N,, H,0, CO, . . . .
i’ 18-44 u 5 va ribonucleic acid (RNA).
- Lipid - M6t sé acid béo théng thuéng:

Liquid 1a thanh phan mé cla thwc vat va dong vat.
Tan trong dung mdi phan cwc thap: CHCI,, CCl,, (C,Hs),0, CsH,.

Triglyceride (triacylglycerol) la ester cta glycerol (1,2,3-propantriol)
va acid monocarboxylic mach dai (acid béo).

H OHH 0
I
Ho—cl—(|:—cl—0H HO—C—R
H H H

Glycerol Acid béo

Tén thdong th wong Danh phap IUPAC CTPT
Acid b&o hoa

Acid lauric Acid dodecanoic C;;H,3CO,H
Acid myristic Acid tetradecanoic C,5H,,CO,H
Acid palmitic Acidhexadecanoic C,5H3,CO,H
Acid stearic Acid octadecanoic C,7H35CO,H
Acid b 4t bdo hoa

Acid oleic Acid 9-octadecenoic C;,H3;CO,H
Acid linoleic Acid 9,12-octadecadienoic C,7H5,CO,H
Acid linolenic Acid 9,12,15-octadecatrienoic  C,;H,,CO,H
Acid eleostearic Acid 9,11,13-Octadecatrienoic  C;;H,,CO,H




Danh phéap: Glyceryl + tén ¢ ua 3 nhom acyl
- Trigyceride don gidn: T4t c& cAc nhém acyl gibng nhau — tri__ate.
- Triglyceride hén hop: Cac nhém acyl khac nhau.

+ Hai nhém acyl dau tién: tén + tiép vi ngr "o

+ Nhom thir acyl thir ba: tén + tiép vi nglr “ate”

Phan ng th ay phan:
- Phéan &ng thay phan trong dung dich kiém - glycerol va mudi cla
acid béo (Phan rng xa phong héa).

- Mudi cta acid béo dwoc goi la xa phong.

i
CH,OC(CH,), (CH,4 CH,OH
O (‘) O ‘ - 0 - . ‘ -
CH,OH CH,OC(CH,), ,CH,4 CH,OC(CH,),CH==CH(CH,),CH, CH,OC(CH,), (CHj | |
- ‘o ¢ ‘ ‘o ¢ . ‘o CHOC(CH,),(CH; + 3KOH — CHOH + 3 CH;(CH,),;,CO™K*
CHOH CHOC(CH,), ,CH, CHOC(CH,),CH=CH(CH,)-CH,4 CHOC(CH,), ,CH, ‘ C”> ‘
o - o - - o -
\ ‘ CH,0C(CH,), (CH, CH,OH
CH,0H CH,OC(CH,), ,CH, CH,0C(CH,);CH=CH(CH,),CHj4 CH,0C(CH,), (CHj B B : B
Glycerol  Glyceryl tripalmitate Glyceryl trioleate Glyceryl Tristearin Glycerol Potassium stearate
Tripalmitin Triolein lauropalmitostearate (Xa phong)
(Triglyceride don gian, m&) (Triglyceride don gian, dau) (Triglyﬁeri():ie hon
op
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Chat béo bao hoa va b at bao hoa: Chat béo bao hoa va b at bao hoa:
X s A AR IS e . - Mét sb chét béo va dau thong dung:
- Mé& va dau deéu la triglyceride HHHHHHHHHHHHHHHHO
, H-C-C-C-C-C-CCCCCCCCCCCCOH
(glyceryl ester) nhwng khac HHHHHHHHHHHHHHHH )
. i . . Component Acids,® % by Mass
nhau b&i ban chat cada nhém
id bé T Hoc OH Saturated Unsaturated
acid beo. Cis doublebond y H "o C
~ % p p . H H HH € yH Lipid Myristic ~ Palmitic ~ Stearic ~ Oleic Linoleic Linolenic
- M& (chat béo). nhém acid wH e W
. A ~ N .z H e C°C H Fats
béo khéng b&do hoa chiem wu " CH LHE R Ty d
th'{ 5 hiét dd phe H Butter 7-10 24-26 10-13 28-31 1-3 0.2-0.5
€, ran o nhiet do phong. Lard ) 28-30 1218 40-50 7-13 0-1
- Dau: nhom acid béo bat bao M gy TR double bond Edible Oils
hoa chiem wu the, I6ng & wccccececfe WHHHHHO Corn 1-2 8-12 2-5 1949  34-62 —
HARHA LI NZF TG GeoH Safflower ~ — 6-7 2-3 12-14  75-80 0.5-1.5

nhiét dé phong. HHHHHH
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Chat béo bdo hdoa va b at bao hoa:

- Phan &rng hydrogen héa: Dung bién dbi cac chat béo va diu béat
b&o hoa thanh béo hoa.

R o
1] .o
CH3(CH3)7CH=CH(CH;);C-OH + Hz —_—» CH3(CH2)7CH§CH(CH2)7C-OH
Olefc Acid - Unsaturated l
H H ¢
CH,(CH,),é—EI:-(CHz),c-OH
A H
Stearic Acid - Saturated C. Ophardt, o. 2003
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Phospholipid

- CO & tht ca cac té bao dong vat va md than kinh.

- Puwoc tao bdi glycerol, acid béo, acid phosphoric va mét base
chtra nitrogen la ethanolamine hoac choline.

- GOm 1 dau va nwéc va 1 dudi ky nuéc.

. Mang té bao: 1&p kép phospholipid.

Extracellular fluid Protein
i i
CH,OCR' CH,OCR
;| i
RCOCH RCOCH
‘ O O
CH,OPOCH,CH,NH, CH,OPOCH,CH,N(CH,), . 942
- T - - ' ¢ Cholesterol
0 0
Phosphatidylethanolamine Phosphatidylcholine Phosph(lipi
(Cephalin) (Cephalin) bilayer

3. Carbohydrate

- Puwong, tinh bdt, cellulose trong gb, gidy, cotton, mdt phan
cla vo té bao, acid nucleic.

- Carbon lién két v&i cac phan tir nwéc: C«(H,0),.

Vi du: Sucrose: C,,H,,0,; hay C,,(H,0),,
CH,OH

- Polyhydroxy aldehyde: - Aldose CHOH @
- Polyhydroxy ketone va dan xuat: CHOH CHOH

- Ketose
CHOH CHOH

- Carbohydrate c6 5 carbon: - Pentose

CHOH CHOH
- Carbohydrate c6 6 carbon: - Hexose

CH,OH CH,OH

Glucose Fructose
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Phan lo ai carbohydrate:

— - Monosaccharide :
Carbohydrate don gidn nhat, co ti 3-7 carbon

- Aldose (aldotriose, aldotetrose, ...)
- Ketose (ketosetriose, ketotetrose, ...)

Carbohydrate: - Oligosaccharide :
Glycose 7 2-10 don vi monosaccharide

- Disaccharide (sucrose)
- Trisaccharide (raffinose)

- Polysaccharide :
L >10 don vi monosaccharide

- Tinh b6t
- Cellulose

16




DPéng phan quang h oc

Poéng phan quang h oc

- Nhirng hop chét cé cung cong thire khai trién trong mat phang - Tinh quang hoat: tinh chét lam xoay mét A ]\2\
nhwng cong thire 1ap thé khac nhau. phang anh sang phan cwc phéng mét goc a. | () l‘,‘ Al "//-‘;
- Péi phan (dbi hinh, enantiomer): cong thirc 1ap thé dbi xing - Chat ta trién: lam quay mat phang anh <)) ( (/
nhau qua gwong phang. sang phan cwc vé bén tay trai. o ° )
F P RS N e . v hiéu: (- 3 - @
- Xuyén lap thé phan (ban ddi hinh): CTLT khéng ddi xirng Ky higu: (-) hogc| \‘ 2| 0@ )
nhau qua gwong phang. - Chat hiru trién: lam quay méat phang anh ‘09 &0
séng phan cyc vé bén tay phai. >0 >80
> LA . 2 @2
COOH i/ CEQH Ky hiéu: (+) hoac d
Y H——OH |/ H—+—OH ) H 0 o_ M
GHO L CHO :/ - Hé théng danh phap R-S dwoc dung dé \(I/ \\clr
HO H lf H OH OH—F—H |j H——OH miéu ta cau hinh tuyét dbi cta tam tha tinh. Son | st
X - L i . HOH,C CH,OH
CHOH 7 CHOH EO0R COGH - Khéng c6 méi quan hé rang budc gitra cau o He
Hai déi phan cla glyceraldehyde Hai xuyén lap thé phan cla acid tartric hinh R-S va chét ta trién-hiru trién. Guong
17 18
Hinh chi éu Fischer s Céch doc R-S trén CT chi éu Fischer
: a
- 2 ndi ndm ngang: hwéng ra trudc mat phdng. d=—C=e = d—'—e OH OH
- 2 noi thang dng: hwdng ra sau mat phang. b b HsC D D
- Vi tri trén cuing c6 sb oxy héa cao nhét va vi tri thAp nhét co b H
z z z 3
sO oxy héa thap nhat.
- C&c nhém thé khac dwoc gan 2 bén clia mach carbon chinh. @ @ — @
Chuy én déi ttr CT phéi canh sang Fischer Vidu:
cl‘,Ho CHO CHO 1CHO 1(|:H0
z 2 2
H“)“C\ —5> H=— g —~OH —<> H OH 1CI|.|O 1CHO HO;C—H H—3('i:—OH
HO'  CHOH CH,0H CH,0H HO-2C—H H-2C—OH H—4C—0H HO—4C|:—H
3 CH,OH % CH,OH HO—G—H H-—C—OH
HO—C—H H—(i;—OH
L-Glyceraldehyde D-Glyceraldehyde 6(|:H20H GCHZOH
L-Glucose D-Glucose
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Hinh chi éu Fischer va déng phan D va L

- Nhém OH gén 1&n carbon bat dbi xtrng c6 sb thr tw I&n nhéat quay

sang phai la dong phan D, nguwoc lai la ddng phan (d6i phan) L.

1CHO

H—2{—OH
H OH
4CH,0H

D-(-)-Erythrose

ICHO
HO—2——H
HO H

4CH,OH

L-(+)-Erythrose

1CHO

HO—2 H
H OH

4CH,0H

D-(-)-Threose

1CHO

H—2 OH

HO H

4CH,OH

L-(+)-Threose

Déi phan Déi phan

Xuyén lap thé phan 1

Monosaccharide

- C6 16 aldohexose, nhwng chi 3 dang tdn tai nhiéu trong tw nhién:

1CHO 1CHO 1CHO
H-2C—OH HO-2C—H H-2C—OH
HO-2C—H HO-C—H HO-3C—H
H-*C—OH H-C—OH HO-*C—H
H-C—OH H->¢—oH H-2C—oH
®CH,OH ®CH,OH 6(|:H20H
D-Glucose D-Mannose D-Galactose

- Céc phan t&r dwdng tdn tai & dang mach thang véi ham lwong rat

nhd (~0.5 %), chi yéu la dang vong.
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Monosaccharide

- QUuA trinh déng vong: Nhém -OH cua C-5 sé cong vao nhém carbonyl
C-1 vatao ra vong 5 nguyén t&r C va 1 nguyén tir O & cu trang ghé.

- Glucose la dwdng khir: Nhém chire aldehyde c6 thé bi oxy héa thanh
acid carboxylic.

H O
\LZ
C/ € €
>l '‘CH,OH _ Hw 'CH,OH
H—C—OH g2 I N J 2
y 0. y
H()*%——H :
H—‘cl‘—ol-l
H—C—OH

°CH,OH

D-(+)-Glucose a-D-(+)-Glucose

H cmon o I cmon_o
3 H % —H
n()Jﬂ/ \/ n())ﬁ/\ \/
- H : OH
HO “ NoH [« HO IF “OH '\\‘
g oH d H B
H

H
a-D-(+)-Glucose B-D-(+)-Glucose 23

Disaccharide

- Hai phan tr monosaccharide két hop lai v&i nhau bang qua
trinh loai bé mét phan tr H,O — phan &ng nguwng tu.

- Lién két glycosid: La lién két héa hoc dwoc tao ra gitra 2 phan
t&r monosaccharide. C6 thé 1a a hoac B.

24




Disaccharide

Vidu:
H
~ O,
CH,0H_<¢
HO
H 1
OH
HO //\ 0
H

HO

CH,0H

Polysaccharide
- Bao gém nhiéu phan t& monosaccharide két hop lai théng qua cau
ndi oxygen.
- Tinh bét: 20.000 - 100.000 u, c6 trong ngi cc, khoai tay.
- Cellulose: 300.000 - 500.000 u, trong gé, gidy, cotton.

Maltose unit 5]

H uot CH,0H 0.
o CH,OH o Co g
H HO H H 0,
Ho % -H HO OH S0 44
OH OH (Glucose unit) HO OH @ H a H/
H Starch n o
H
O
Cellobiose H()H:C < Cellobiose unit ——————
B H H
(Fructose unit) H CH,OH HOZ ()H”\ CH,OH_~O. B HOZ1 ()HH g
) r H J 0
OH H Ao H/’J i el ,%\H/ﬂ
[ Glucose [] Galactose ] Fructose Sucrose CH0H™S0™ 8 HO H H CHOH™Z0" '8
25 H 26
Cellulose
Name Symbol Formula prR
4_ Proteln Neutral Amino Acids Amlno a.Cld
Glycine Gly HCH(NH,) CO,H 6.03
o . . Alanine Ala CHACH(NH,) CO,H 6.10 . s A . L, , .
- Co bap, da, toc, cac co valine Val (CH3)2CHCH(NH)COpH 6.04 - Amino acid la mét acid carboxylic c6 chtra nhém NH,.
uan. enzvme. hormone Leucine® Leu (CH3),CHCH,CH(NH,) CO,H 6.04 i . . i i
, , ,  Isoleucine® TleworTle  CHyCH,CH(CHz) CH(NH,) CO,H 6.04 _ 4 i la At dAi X1l A e ¥ A A
ih’ ! Yy pole . St L o0 Nhém NH, gan Ién carbon bat d6i xirng c6 so th& tw nhé nhat quay
n Threonine? Thr CH,CH(OH)CH(NH,) CO,H 56 2 1a AA A Sy AA A A A
ang the e ) sang phai I déng phan D, ngworc lai la déng phan (d4i phan) L.
_ PN A 4 Methionine®  Met CH3SCH,CH,CH(NH,) CO,H 571 Lo . . ) . o .
Protein la polymer phan tc Cystene S Erc o 505 - Ngoai trv glycine (H,N-CH,-COOH), t&t ca amino acid ty nhién c6 cAu
7 A z ystine ys)2 < 2 2 HH | d.
Iuo’ng I&n bao gom cac E\‘::(l::lnnb ;\}: 4-HOCgH 4CH,CH(NH,) CO,H :Zg hinh L va c6 tinh quang hoat.
don phéan la a-amino acid. ' [ CHCH(NH,)COH B ]
¢ P Vidu:
- C6 20 loai a-amino acid la |
N PN £ £ (6]
thanh phan tat yéu trong o o i Q o
. " ~ Proline® Pro N & 6.21 — 1 — 1 —
protein dong-thwc vat. \ i P=0H 2? H 2? H
Ami id “ 4 Acidic Amino Acid ! (—oH HN - H HZN_?_H H_$_NH2
- a-Amino acl co an ciclc fmino fcles 3 =H, 3 3
. . . 9 Asparticacid  Asp HO,CCH,CH(NH,)CO,H 2.96 /C”""H \ CH,OH H—C—H
nhém amino (-N H2) tai Ca.  Guamicacd Gl HO,CCH,CH,CH(NH,) CO,H 322 R b4 R 4(|: H
Basic Amino Acids NH” 6715
Lysineb Lys H,N(CHy) ;CH(NH,) CO,H 9.74 ; ; : ;
A‘rginine A:-;; H,NC( =N [)\11(1‘113)32?1 1(NH,)CO,H 1073 L-Amino acid L-Serine D-Phenylanaline
Histidine His tj\/‘;("ll(‘H‘NHl'('()zH 7.58 28

|
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Amino acid

- Amino acid 1a hop chét luwéng tinh.

- Trong dung dich acid manh (pH thap): amino acid ton tai dwéi dang
cation.

- Trong dung dich base manh: amino acid ton tai dwéi dang anion.

- Tai diém dang dién: amino acid l1a mét ion lwdng cuc, con goi la

zwitterion.
cation zwitterion anion
®NH3 ®NH3 NH,
R—C—COOH <H—— +_’ R—C—COO T T’ R—C—COO
| | |
H H H
. ———————————
low pH Diém dang dién: pl high pH
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Peptide
- Hai phan t& amino acid két hop lai v&i nhau bang viéc loai bé mot
phéan t& H,0.
- Lién két peptided: La lién két hoa hoc dwoc tao ra gitra 2 phan t
amino acid.
"H' R’
H,N—CH—C—OH, + Hll‘—(I‘H—C()ZH -~

R Lién két peptide
(0] R’
I |

H,0 + HZN—?{—C—NH—CH—C()ZH
Dipeptide
- M6t lwong Ién amino acid két hop tao thanh polypeptide.
- Trong chudi polypeptide, mot dau chira nhém -NH, tw do, goi la dau
N-, dau con lai chtra nhém -COOH tw do, goi la dau C-.

- Chudi polypeptide dworc viét véi dau N- & bén trai va C- & bén phai.

CAu trdc ¢ Ga protein

- Protein ton tai v&i 4 mirc d6 cau trac (bac 1-4).

- CAu tric bac 1: Thi tw cac amino acid trong chudi polypeptide.

- CAu trc bac 2: Céu trac hay hinh dang cta chudi polypeptide (xoén a,
nép gép ).

- Céu trac bac 3: Cac xoén a va nép gap B két hop lai thanh hinh dang
lap thé dac truwng cho tivng loai protein.

- CAu tric bac 4: Nhiéu chudi polypeptide két hop véi nhau.

p-pleated p
: : . -pleated
amino acids sheew sheet
CAu tric bac 1 Céu trac bac 2 CAu trac bac 3 CAu trlc bac 4

5. Qua trinh trao  ddi ch at

ijids Carbohydrates Prote?nsiﬁ‘
(Triglycerides)
(a) (b) | Glucose — Glucose-6P Amino acidsw‘
Fal;y a@‘
+ Glycerol ———————— Triose-P
|

Lactic acid <————— Pyruvic acid
Acetoacetyl CoOA ——————= Acetyl CoA +

- Qua trinh trao ddi lipid: Can sy

€6 mat clia cac enzyme lipase. Oxaloacétate Citrate
- Qué trinh trao dbi carbohydrate: Malate cis-Aconitate
Tao ra nang lwong, c6 mat cla Fu,li,mw “ Jocitrate
cac enzyme amylase. Succinate o-Retogtecate
- Qua trinh trao dbi protein: HCl,, Sl

va enzyme pepsin.
32




6. Acid nucleic

- Lipid, carbohydrate va
protein va nuéc chiém
khoang 99 % thanh phan
clia co thé sbng.

- 1 % con lai la nhirng hop
chét dong vai trd cuc ky
quan trong cho sw séng,
trong d6 c6 acid nucleic.

- Acid deoxyribonucleic
(DNA) va acid ribonucleic
(RNA).

Nucleic acids
Hydrolysis
Nucleotides

Hydrolysis

Phosphoric acid

Nucleosides

Hydrolysis

!

Pentose sugars l

Purine bases

Pyrimidine bases

Pentose sugars Purine bases
r A N
NH, o
H
N)jN\> \N)E:N\>
L Z >N J\ N
N | HyN N |
H H
Adenine (A) Guanine (G)
Pyrimidine bases
N
o NH, (0]
CH.
HN)E/ 2 N7 ] HN? ]
O)\N ())\'il 0)\7
|
H H 33

Thymine (T)  Cytosine (C)  Uracil (U)

Hydrogen bonds
between bases Base Phosphate

Mot doan DNA

- Nucleoside: Sy két hop ctia mét dwong va
mét base nitrogen (purine hoac pyrimidine).

- Nucleotide: Sy két hop ctia mét nucleoside
va mot nhém phosphate.

M6t phan cua chubi
acid nucleic 34




