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1. g1s¥aluana  ansBunidnadadivialalunisnnsedia
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d15%7luLana
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2. aUa (Lipids)
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2. aUa (Lipids)

nsalusiu (Fatty acids)  nsamIsuand@an (Carboxylic acid) aelgend vinlwliazaieun

O
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2. aUa (Lipids)

nsaludy (Fatty acids)

N5n lYUDUA? nsmlusiulidusi
/\/\/\/\/\/\/\/\/COOH
COOH
Stearic acid, mp 70 °C Oleic acid, mp 4 °C
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2. aUa (Lipids)

nsalvsiy (Fatty acids)

TABLE 22.1 Fatty Acids

Saturated Fatty Acids

Name Number of Carbons mp (°C) Structure Sources

Butyric acid 4 —~7.9  CH3CH,CH,COOH Milk fat

Caproic acid 10 31 CH3(CH5)gCOOH Milk fat, whale oil
Myristicacid (C Lﬁuoﬁu 14 INVADULNA 59 CH3(CH,),,CO0H Butterfat, coconut oil
Palmitic acid 16 A9%1 64  CHy(CH,);14COOH Beef fat, butterfat
Stearic acid 18 i 70 CH3(CH,)16CO0OH Beef fat, butterfat

Unsaturated Fatty Acids

Number of
Name Number of Carbons Double Bonds mp (°C) Structure Sources

Oleic acid 18 1 4 | | CH3(CH,);CH=CH(CH,);COOH Olive oil, peanut oil
Linoleic acid 18 ﬁuszmﬁuﬁu 2 IANABULNAT -5 || CH3(CH,)4(CH==CHCH,),(CH,)¢COOH Linseed oil, corn oil
Linolenic acid 18 3 éi’qaq -11 CH3CH,(CH=CHCH,)3(CH,)sCOOH Linseed oil, corn oil




2. aua (Lipids)

ﬁﬂtmﬁaﬁuﬁzgj
nsaludy (Fatty acids) A9 12
fydnwalilyununsaludiv 18:2  swousiusee
ITUIUATTUDY

%59 18:2 (9,12)

6 1

HO 1 9 12

Linoleic acid

18 carbon
2 double bonds at C9 and C12
Omega-6-fatty acid




2. aua (Lipids)

nsaludy (Fatty acids)

A9,12,15
18:3

WeulAseas19veInsa lusiudl

WiguiigugaviaesvanvensaluiuusazadelUll

CH,(CH,), COOH CH,(CH,), .COOH
Lauric acid (12:0)(45C) stearic acid (18:0) (69C)

CH,(CH,) ,CH=CH(CH,),COOH CH,(CH,) (CH=CHCH,),(CH,) ,COOH
Palmitoleic acid (16:1(9))(0C) Arachidonic acid (20:4(5,8,11,14)) (-49C)

CH,(CH,),,COOH CH,(CH,) (CH=CHCH,),(CH,) ,COOH
Arachidic acid(20:0) (75C)(45C)  Arachidonic acid (20:4(5,8,11,14)) (-49C)




2. aUa (Lipids)

ludlunazungiuy (Fats and oils)  Aa a15Uszunw lasndwalse (Triglyceride)

@)
| Ester linkag
R—C—OH
o I T .
HO_(|:H + R—MC—0OH — R—+C—O (|:H (”)
H,C—OH (”) H,C—+0—C+R
R—C—OH
NaAD59a 3x NIA LUy lnsnawwalsa

(Glycerol) (Fatty acids) (Triglyceride)
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2. aUa (Lipids)

ludlunazungiuy (Fats and oils)  Aa a15Uszunw lasndwalse (Triglyceride)

nsaluudusa |:> lusiududa
(Saturated fats)

(") .
CH,—0—C - VDIV T %09

Q “lagiy (Fats)”
CH—O0—C A Y a Iy v a Y

. nsalvduliduni IZ:> losiuliiduna
CHZ_O_(! - (Unsaturated fats)

4

i v
YBINAAIN T %9
Triolein, mp —4 °C “ ﬁﬂ 31U (Oils)”
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2. aUa (Lipids)

Tudlunazuniiuy (Fats and oils)  USunauvasnsaludusng q Tulvsiuwaziingduy

A COMPARISON OF SATURATED AND UNSATURATED FATTY ACIDS IN DIETARY FATS AND OILS

Safflower oil JIiEE] 102 20 06
124
o L% o
UIUUADNAINDY Canola oil KK 82 28 I 07
Flaxseed oil JIKE 25 22 80 |
Sunflower oil 14 2.7 89 06
0.
. Com oil 1.7 33 7.9 fos !
o L%
WdUNENIN Olive oil KD 100 11 fos '
Sesame oil 1.9 54 56 0.7
g Soybean oil 2.0 3.2 69 | 09 N0
Dot Peanut oil 23 8.2 43 07
<
s Cottonseed oil 3.5 2.4 7.0 07
0.
& Chickenfat - 57 25 oz :
o - 04 Key.

HUNY Lard (pork fat) 5.0 58 13 fos B = Saturated
Y Beef tallow 84 5.4 afos ' || M= So;ognsat;rated
° ¢ = LInoleic ac

WduUIay Palm ol 8.7 50 12 o7 L

B = Alpha-linolenic acid
0.2
tue Butter 7.2 33 fios A = Other
Cocoa butter 8.1 45 04 06
Y o o Palm kemel oil K 1.6 07 =
UIUUUSNINI Coconut ol - - Tog
| 1 1 | I 1
0 3 6 9 12 15
Fat (grams)

Personal Nutrition, 6th ed., Boyle & Anderson, Thomson/Wadsworth, 2007.




2. aUa (Lipids)
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2. aua (Lipids)

Wodlnaln (Phospholipids) aUnafidinedlnia (P) iussausznau uiadu 2 «iia
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G <
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2. aUa (Lipids)

WadlnnAwalse Taseasrenanelnsnawalse we
(Phosphoglycerides)

v\IaaLv\ImLquwniﬂlmaJu 1 ‘vm
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Y

U Phosphatidylcholine
#1589 Lecithin
usnnluloung dawdag)

Polar head Glycerol (”) Nonpolar tail
H,C—O0—C—CH P N N\ NN
Cholline Phosrphate : ?
I 110 1 ”
HC—O—C—CHZ/\/\/\/\/\/\/\
H3(|3 (II)
H;C—N*CH,— CH,—0— II’ —O0—CH,
HC yigjinaina O ndwesea 2x nsnluiiy
dquﬁﬁ{h AUN bRV

(Polar head) (Nonpolar head)
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2. aUa (Lipids)

o R 1AWV sphingosine Aunsaludiy 1 vy uaswasme 1 vy
(Sphingolipids) H,C — OH HO—E—EZE—(CHZ)Q—CHS
H(l—OH Hc|:—NH2
H2(|3—OH H2C|)—OH
Nawesoa dnelnenay
(Glycerol) (Sphingosine)

Anuunn A Sphingomyelin MutiitAdaUTaULEUUSZ AW

Fatty acid
H AL
H3C(H2C)12HC:C-C'OH ( N\
H
| w2
HC=N=C=(CH;);CH=CH(CH_);CH3
[ 8 T
1l
HzC'O'P'O'CHzCHzN(CH3)3
Ao ’
v
Phosphate Choline

Sphingomyelin
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2. aUa (Lipids)

Inaladla (Glycolipids)  {assa¥19adne Springolipid L Siana 1 wy}mzﬁwg -OH

nsaludy (Fatty acid)
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HoC(H,C),zHCZC-C-OH N\
i
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OH
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wuannluillefowadussam viuthiidedymiuaiuddn

18




2. aUa (Lipids)

& . an i ] ]
dLmaIaen (Steroids) aﬂﬂﬁvﬂma USZNaUNIEI9 6 LUABH 3 29 WAL 5 1asd 1 29

H3C CH3OH CH, OH
CH,
CH, CH;
CH,
H,C
o HO
HO
Cholesterol Testosterone B-Estradiol
dauusznavvataviuYas FoslUUWAYIY FOFLUUWANYS

Y v @ ¢
ﬁ’]imﬁ‘iﬂumiﬁﬁLﬂ'i’]%‘w‘e’laﬁuu
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2. aUa (Lipids) Practice problems

Tuanalaluale wasludUausznnle szysdia wazseyadnuduso/lidusy
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a. ciy cuy cuy cuy  cny ey e cHf “oH
CH CH CH CH CH CH CH CH CH, _CH CH
702 s o2 2 2 2 o3 2 SN 2 72
b. cuy cuy cu) cuy cHf ey  cHj c. caf ey o7 Tcuf cH,
i
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2. aUa (Lipids) Practice problems

Twanaladuale waziluaUausznnla szyvie wazssyaauauaa/Liduds

(0]
L HC CHp CH,  CHy  CH O
H;N—C—C—OH CH; CH; CH; CH; I
C. OH
i
CH,
| H;C
CH,
| CH,
CH
[ CH;,
a. CHa_CHZ_CHZ_CHZ_CH2_CH2_CH2_CH2_CH2_CH3 b. HzN CH3
H;C
d. HO
0
o CH, I
H,C—O (q CH CH CH CH=CH CH=CH CH=CH CH ol ~_O0—P—0—cH,
OO A A M METUA METUE TR M CH;—N |
CH, CH, CH, CH, CH, CH, CH, | -0 HC—O—”\/\/\/\/\/
i CH; | o
C—OJJ\/\/\/\/\/
HC—O0—C CH, CH, CH, CH=CH CH=CH CH=CH CH;
N 7 / / / N . 7 N 7 N . 7 C. H
S “cny ey cwj CHJ CHJ CHJ 2
H,C—O0 (ll CH CH CH CH=CH CH=CH CH=CH CH P|I c") I|{ (ﬁ
A 2 2 2 - - - 3
a. Sewy eny ey ey Seny” Seny Seny” H2N—CII—C—1TI—(II—C—OH
H3C_?_H H ?Hz
b. CH3_CH2_CHZ_CHZ_CHZ_CH2_CH2_CH2_CH2_CH2_CH2_CH3 ?Hz SH
d CH;
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2. aUa (Lipids) Practice problems

o/ a 1 < <& o IS4
nsnlvdiuviiale Uraziluvaulsiiguugiivias

O O
I I
i NN e CHp  CHp ~ CHp — CHp — CHp = C
a. CH; CH, OH b. CHj; CH, CH, CH, CH, CH, CH, OH
I
C. CHj; CH, CH, CH, CH=CH CH, CH, CH,
o . O
/CH2 /CHZ\ /CH—CH N /CH—CH N /CHz\ /CHz\ /CH2 ~ ||
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3. arslulawmsn (Carbohydrates)

Carbon + Hydrate wdandsnu wide () lnalaay Monosaccharides
(water) (&n3) 1g=0Kcal
Oligosaccharides
anslU (CH,0), (n=3) 1A3983519MaNTDINY
Polysaccharides
fivgjasueila (C=0) 1 ny ﬂ@qﬁ’uﬂmama{@mg@ﬂ . Starch
vyjlansenda (-OH) >1 ny . cellulose
5 mmmam?zjmzmﬁmiww . elycogen
—ICI;—H po[yhydroxyaldehyde VDUBAANUAILINADU

O
_Cc— polyhydroxyketone




3. a1slulawmsn (Carbohydrates)

‘ljﬂmaimaqalﬁm - U52NaUA8AISUDY 3-8 BTRDN

i - T8 $UIUANUBY A9TINEE1E —ose LU u'lma 6 ANSUBU =hexose
(Monosaccharides)

- 11 2 Usznn A aldose (aldehyde) wae ketose (ketone)

1(”) H 1C _OH
CH 22
H—C—OH
HO—C—H HO_?_H
H—¢—OH H—C—OH
H—C—oH H_:(f OH
6
HZC\OH HZC\OH
Glucose Fructose
Aldohexose Ketohexose

6 Carbon + aldehyde 6 Carbon + ketone
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3. a1slulawmsn (Carbohydrates)

Unalaanalne? 1. ANSIS9NTYD IUIUATSUDU A9VIN8A8 -0se

(Monosaccharides)

2. Bunanuvtinuamyitandu aldehyde = aldose

ketone = ketose

2. Bunininuuasus ez gitandy

9—
C”) C“) H—C—lc-I)H
G H—C—_'C-')H HO——H
H OH
C‘ H,OH HO——H H——OH
H——OH H——OH
Aldotriose CH,OH CH,OH

Aldehyde+3C

3C = triose
4C = tetrose
5C = pentose

6C = hexose

CH,OH

CH,OH

25



3. a1slulawmsn (Carbohydrates)

ﬁqmqa‘[wanagﬁ.gyg dwaslalaluuas (Stereoisomer) lusyuu D- %150 L-

(Monosaccharides) W15 ~-OH feguuasuaulnaiuvateniuy -CH,OH

0111y —OH @gu31ia = D-isomer
011y —~OH agwnedla = L-isomer

CH,OH
C=0 CIHZOH
HO——H ¢=0
H——OH HO——H
H—<OH ) HO—H
CH,OH CH,OH

D-ketohexose L-aldopentose




3. a1slulawmsn (Carbohydrates)

mnaluanaies  1a398579 Wuwuu aeleda (open chain) wazwuuadUa (Ring)

(Monosaccharides)  tinanujiseinisdasnieluluanavesianaluianaie?

Glucose
'CHO
H-+— OH
HO-—H
E—
H-—OH
H->+—OH
.CH,OH
aneluda (open chain) 29Un (Ring)

#y ~OH ¥ C5 viuizeniunyaisuaiia C=0 funiei 1 induas
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3. arslulawnse (Carbohydrates)

loalnusgaailsea U52NaUnN28 monosaccharide 3-10 %28
(Oligosaccharides) AINUNN A ﬁ’mﬂaiill,aqa@ (Disaccharides)
U52NaUn28 monosaccharide 2 Imaqm%awiaﬁ’uﬁfm glycosidic linkage

) a8 658588

monosaccharide disaccharide

oligosaccharide

ﬁﬂmaiw.aqa@ (Disaccharides) = Monosaccharide + Monosaccharide

Sucrose = Glucose + Fructose UIN1ANTIY
Maltose = Glucose + Glucose  WMIAlUVIIUISAY SeYiNY

Lactose = Glucose + Galactose dmaluLIUL
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3. a1slulawmsn (Carbohydrates)

Urnalutanan (Disaccharides) Sucrose = Glucose + Fructose

H
HO H
HOJ H H
OH |1
H Glycosidic linkage
o<
H HO/A’
H CH,OH

OH H

Sucrose
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3. a1slulawmsn (Carbohydrates)

woauwAAlsa (Polysaccharides) Us2naufie monosaccharide fanuiludanaleend

Uhmaluianaifen waRAuAAlsA
(Monosaccharides (Polysaccharides)
1aUaLUdS (monomer) waaluas (polymer)

Glucose Starch
Cellulose

Glycogen

http://juliannetaylornutrition.com/
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3. a1slulawmsn (Carbohydrates)

waalwaAlsa (Polysaccharides) uiq (Starch)

- WABIWASUAZAUNANTUNY WU U117 Syiny Tu5s v1alne

- Usznaunne Glucose Wansanuduaralyeninie Ol-glycosidic linkage (Wuszdaq)

| CH,0H o | Starch/\
Q)
HO

O

HO

HO CH,OH o
>0
~— HO
a-Glycosidic linkages
HO P
O

Usznaudag 2 ¥fia amylose (a1819039) wag amylopectin (1fiq)
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3. a1slulawmsn (Carbohydrates)

waaugAA1lsn (Polysaccharides) waglas (Cellulose)

- 99AUSENUNANVDILATIAS 19N Y

- Usznaufae Glucose Wannanuluanaleenafae B-glycosidic linkage (Wuszduw)

7

N
Cellulose
|

- CH,0H o HO CH,0H o
O HO O
HO O HO O
HO \ CH,0H O HO

B-Glycosidic linkages

T1anrgaulditauluiges cellulose f1931ndM7 WU 22 Yaan Fedlpulwsiasralaenuaniseluanld

32




3. anslulawnsm (Carbohydrates) on

Ho
Ho (o]
on OH
o o]
Ho
%

waaugAAlsa (Polysaccharides)

/\/TO%.\/U( 1,6-glycosidic bond
Tnalau (Glycogen) %%%
- 39MeandszaN Glucose Tugy %/z L /e

Glycogen WulnNAuUaznaIuLLe 5 f‘“

- Usznaudie Glucose Wausafiu
(X-1,4-glycosidic bonds e OX-1,6-
glycosidic bonds

- Tnsea¥19ndne amylopectin ugiding %
1NN uANAINNY 8-12 Miae °

- ffsun inlvaunsagateandu 008
Glucose Tinasaulasiasa

https://en.wikipedia.org/wiki/Glycogen#/media/File:Glycogen.svg
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3. a1slulawmsn (Carbohydrates)

Taseadrenaluididuansuseinnasiulawmsansoly wazsduussnnla

I ch, OH

b. HO

H3C_’C_‘H H CH2
CH, OH
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3. a1slulawmsn (Carbohydrates)

Tassasrssoluiiduansuseinnansiulawmsansoli uaziduuseinnla

HO
cH,

(I)gclH—o\
\I /C|H
CH—ClHO CH, oH 4

OH (y—o HHC .

1’ OH \l I/Ho\

| \ /
(I);CH (i",H \ / \?H CH \CHon
a. OH OH
0
[
(IJH
H—(IJ—OH
Ho—(l:—H
o i ‘ﬁ
b CH, H_ C CH, CH, CH, C
N AN v y AN
cl/ cuy  cny cwy cnfl o
H. _CH,
N/
i
c. HC_ CH, CHCH

HO—

CH; O._ H

H OH
H CH,—OH

OH H
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3. a1slulawmsn (Carbohydrates)

Monosaccharide sialuiisluusznn ketose 39 aldose 5xy3o

0
0
)
H(|:/ (IIH
HO H—C—OH
\CHZ H—(IZ—OH |
HO—C—H
HO (|:_O H H—C—OH | HO\
l/H I | H—C—OH CH, , H
HC\OH |/C H—C—OH | |/ \l
e | | HO—C—H CH HC
] oH HC_ | Ne—c
a. H OH b. OH CHa |
a. OH b. OH OH
0) H H OH
0
| 6a O\ H,c”
HO—CH;,_—CIJ <|3\| Ili/(|3 (”) PN
H—(|3—OH H ?_(I: OH (|3H H /H H
H OH
H OH e

C. HO—CH, d. HO H
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General Chemistry Il (Chem 103) Biomolecules

4. WUs6u (Proteins)

AUUR NUN
}

a158unIduunalvg ~[ woulel L1TaUATen ] - Enzymes ]
nulugaWInnnydl o ’ |
. 1ASIAs19Na1ULle — Structural proteins
fUSinasnniian NI NSEANDau , .
T ¥ o = Hemoglobin
NU 50% VYBIUIKUN :

~[ VUES YU 99NTLAU DU

\

~[ Antibodies ]

~[ Hormones and regulators ]

— Y fidAgyrang et ] ~[ JostudsulanUaoy

~[ gosluuuaziAIuAL ]

Department of Chemistry, Faculty of Science, Maejo University



v 1 1 =) =\ . o
4. Wsiu (Proteins) Usenausieviiiggay A nsnasiilu (Amino acids)

Wousaiudenuszlulng (peptide linkage)
nsAazdili (Amino acids) 3 20 ¥

Taseas1analy LaanI-A1SuUaU

a-carbon  ygipnsuandan

m-hi%mu H / O Carboxylic acid group
V17

Amine group —> H,N (|3 C—OH

R group =7 R

i R = N ANsAz R lULANAINY

i Alanine H (”)
"y R =wy CH, H,N—C—C—OH
(methyl) R group =

Alanine
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4. WUsau (Proteins)

nsnasdily (Amino acids) %y R vasnsnaziluudasyliafisuinniualunnsneany

: i
VUN
| H O
H,C |l
H O H,N—C—C—OH
| [ <= Nonpolar R group |
H?_N_C_C_OH 1 gj CH2
ISJ&IGU | < Polar R group
H OH o
o o
Glycine Phenylalanine Serine U7
I
HoN— (II —C—OH
T T
HoN— (|3 —C—OH (|2H2
H2(|3 (|IH2 < Basic R group
C=0 < Acidic R group CH, &
| ) | WJuLus
oL WJunse H,N

Aspartic acid Lysine
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4. WUsau (Proteins)

nsmazdily (Amino acids)

T
HZN—(|3—C—OH

YUA H

Glycine (Gly)
H O
H,N— (|: - (”: —OH
H—C— CH,
i,

|
CHs

Isoleucine (Ile)

N4 20 Yiln TUYatadnwsN1EIdINgE 3 ALSN

H O

|l
H2N—(|3—C—OH

CH,

Alanine (Ala)

O

I
C—OH

7\
H H

Proline (Pro)

H O

|l
H,N—C—C—OH

H3C_ (|: - H
CH,

Valine (Val)

H O

|l
H,N—C—C—OH

I

CH,

|
S

|
CH,

Methionine (Met)

H O

|l
H,N—C—C—OH

H,C

|
H3C_C_H

CH;

Leucine (Leu)

H O

|l
H,N—C—C—OH

CH,

|
SH

Cysteine (Cys)
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4. WUsau (Proteins)

nsmazdily (Amino acids)

H O

i |l
YUA HN—C—C—0H

CH,

|
OH

Serine (Ser)

H O
Ll

H,N—C—C—OH

Asparagine (Asn)

T

HO—CH

CH,

Threonine (Thr)

H O

H,N—C—C—OH

Glutamine (Gln)

H O
|l

H,N—C—C—OH

Aspartic acid (Asp)

H O

|l
HZN—(|J—C—OH

iy

CH,

|
CH,

iy

NH,

Lysine (Lys)

N4 20 Yiln TUYatadnwsN1EIdINgE 3 ALSN

H O
|l

H,N—C—C—OH

CH,

|
T
0
OH

Glutamic acid (Glu)

H O

|l
H,N—C—C—OH

CH,

|
CH,

|
CH,

NH

|
C=NH

NH,
Arginine (Arg)

41



4. WUsau (Proteins)

nsmazdly (Amino acids) 19 20 ¥in TudatadnysNIw1dINge 3 AQLLSA

YU
H O H O H O H O

|l |l |l |l
H,N—C—C—OH HN—C—C—OH  H,N—C—C—OH H,N—C—C—OH

CH, (|:H2 (|:H2 (I:Hz
o Q 0
OH

Histidine (His) Phenylalanine (Phe) Tyrosine (Tyr) Tryptophan (Trp)
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4. WUsau (Proteins)
nsAazAlu (Amino acids)

dulf 1. nseaslilunnyie antiy glycine WWu chiral molecule (filalywuaswuurintunszan)

2 g‘ULL‘U‘U A9 D-amino acid wag L-amino acid

COOH COOH
HN—-H H—-NH,
CH, CH,3
L-Alanine D-Alanine
COOH COOH
HoN—H H—}-NH,
CH,SH CH,SH

L-Cysteine D-Cysteine
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4. WUsau (Proteins)
nsAazAlu (Amino acids)

auif 2. nsnezliludivannn waslloazaneunaniaufisensauaneluluana
laasUsznaunilusey Sandn Dipolar ion %38 Zwitterion

H H
0 0
CH; OH CH; ©

Dipolar ion

Zwitterion

lnganzUnaaunniivies pH=pl (Isoelectric point) nsnaziiluazagly Zwitterion &9l

9q R

Uszgausluaud et

Y
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4. WUsau (Proteins)

WUlng (Peptides) ninaziiluwausianunlgnussUulnasenitmyaisuanda (-COOH)
wazngesdilu (-NH,) vasnsaasiiludnluiana

g (o NH o N-terminal end H(o H)HE O C-terminal end
Bl T N T T
H_IT_(I: C—OH]H H—N (|3—C—OH —> H—ITI—(ll—-CTN——(ll—C—OH + H,0
H R, 2

R H R, R,
Peptide bond

laulng (dipeptide) = nsnaziilu 2 ny \WousarudlewusziuUing Taalnwdlng

laswulng (tripeptide) = nsnaziily 3 vy WansarudewuszUUIng (oligopeptide)

..... tetrapeptide, pentapeptide,....
waalulng (polypeptide) = nsmazdily >20 ny Fousatiudewussuing
Wshu (protein) = wadUlndunana e aneluusznauiiu
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4. WUsAu (Proteins)

= s a a = o w o 4 o < .
Wilng (P eptides) Q: Lmautﬂﬂlmmnniﬂauuiu 3 YA (1389R1Ua19U) 1agn1uuati Valine sJu N-terminal
Ingszymumie N-terminal wag C-terminal

T
|l ol |
H,N—C—C—OH H,N—C—C—OH CH,
H3C - C| —H (|:H2
|
CH,3 SH
Valine Cysteine Phenylalanine

Falulng stnvaalulng
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4. WUsAu (Proteins)

Wulng (Peptides) Q: WauUlndannsaaziilu 3 ¥iia (Foeniudianu) lnen1uuali Alanine 1Wu N-terminal
Ingszymumis N-terminal wag C-terminal

il 0
H O H,N—C—C—OH H,N—C—C—OH
|l
HZN—(ll—C—OH HO_CIH <|3Hz
CH3 CH3 OH
Alanine Threonine Serine

Q: 3nnsaaziily 3 il Ser, Ala, Gly du1sadaas1eidu tripeptide Tanuuu azlsdng
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4. 1Jsau (Proteins)

TassaZqelusay  arunsanususennlusauniulaseadnela 2 dssunnuane

TUshudule [ Fibrous protein j lUsAunaunay { Globular protein j

» Glycine

: X} Other amino acids,
Y often proline or
hydroxyproline

Collagen Hemoglobin
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4. 1UsAu (Proteins)

Taseas19lushiu uuseantdu 4 szau lnelasaseiinnudunusnuninnuaslusausazsiia

a-helix
[ Primary structure J ( Secondary structurew [ Tertiary structure ] [ Quaternary structure ]
Tassadnalgund lassadnampend lassasnenfegil lassadneansnd
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4. WUsau (Proteins)

Taseadredgugdl uansanuYaInsnazillusanuidugylvendwaunudleanussdulng

wu adunsaaziiluvaslalyleyluluwd Wulushuniesegivielsn
40

LD
& eOE0e, Cgaa” @
s @ G ®
@ ®® Carboxyl end g @@ @
@ \ //O @ @ 60
& & € @ Tgad®
g g 12 100(5eR) ®@ 3
g a & % “ceesea,
o ®® s @) @@ ®®® ; 0~
@ R, “® 5
% @®® ; 1 @@@@
SOTS H
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4. 1UsAu (Proteins)

lnseadiaiegll  wansn1sInAlvesaelylUshunliguuuuaduaue & 2 sUuuuiiwuann fe

L a-Helix protein structure J

LUULNAY LA

[ B-Pleated sheet protein structure J

LUUBKHUNUIULUAN

w silk ()

AWuselalasiau (H-bond)
ey waz/vse sgrdnalaana
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4. WUsau (Proteins)

Tassas19nfend
q.' 1 L]
nane¥ilnIzndneny R vasnsaasiluluarelydeaniu lawn
S 777:&7\"_‘ & —
S  /0\ ’ 4 ' -
€r \ H | -
nuszlalnsau [ [Hydrogen bond o o) e\
N ’ | Disulfide | wuszlagalia
N\ link |
’ NCHCH,—| —
: % 271 “:Leu
) CH3 | |
4 || Hydrophobic | .
wqa i interactions M - [ |
LLiQiuVi')'Nﬂ']?V] “"‘I (betV\éeen n0np0|ar al C/OH+ & | “A
Y ‘ i u/ — —N— | Ar
laifie = e o) W ol
N T ‘ ~ ~ | .
) | [ satbridge |/ dizwnuinie
Protein backbone N\ | .
- (589719 NIA-LUH)

winIn1sEw/dadaniuvadlassaafegll lnenaanusanseyin

e
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4. 1Jsau (Proteins)

=Y

Tnsead1ansnll  NAINUTINT29ANTEWdNe polypeptide waneanale (subunit)

Y

Tnaduusenseiwuienulasaiisuuunfegl whiiaauseninansnaziily

flagsinsanely polypeptide

Y

wu Flulnadu (hemoglobin)
WNAAIMNNUWIUSAU 4 U8 (subunit)

Hemoglobin
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General Chemistry Il (Chem 103) Biomolecules

5. nsau2Aadn (Nucleic acids)

AUUR YUA
4 h < 1 > r 1 1 i
FHumoiaisssyynd Aukagaeonvays 1 Deoxyribonucleic acid (DNA) ]
— . NNRUTN TN :
12134 ! i i [
YU QY — Ribonucleic acid (RNA) ]
. 7 ~ ) )

- P finudAglun1sasa
" Aatiapalelne o o
| HVISEERERBLIAED — daMsRsRulaves
(Nucleotide)

9aa

_ uludedgausawad

Department of Chemistry, Faculty of Science, Maejo University



5. naaWIAaEn (Nucleic acids) Wunwedwessssuvifvunalug viwiiiiunazdie

YayadmMIUNISRSYLAUlALATNITES AR

DNA : Deoxyribonucleic acid wulutlandgavaswag

Juansinurayanenugnssudniy
nihuazn1suusiIveuag

RNA : Ribonucleic acid WUﬁ%‘lﬂMLﬁdﬁé

NINUNNaansiatu DNA wazaelaulues

TsWlwu wazdaasizi
0\.‘3\0

@/‘
\-

'Y '%@ \#

DNA double helix QKQ’ ‘
Nucleotide ‘
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5. nsadAaan (Nucleic acids)

TaseaZ1g UsenNaununeegay As 1aAalatng (nucleotides) @4dinsausenau 3
28149 A UIMNa wd uaznagawne

A29819 1538519 DNA
DNA: Basic Structure

"“a /@ /@ /@l
e (“9 N (ug > Ggar)
Woswn  —Phosphate 3 “Phosphate 3 Phosphate ,—Lj
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5. nsadAaan (Nucleic acids)

‘E’lma (Sugar) DNA: deoxyribose
RNA: ribose
/OH /OH
HZC OH HZC OH
\ O /. \ O/
. C/ N Cl Base attaches here. ) C/ \C o Base attaches here.
3 C 2 3 C 5
[\ /N

HO Hém 35 -oH fidumis c2 HO OH
Deoxyribose Ribose
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5. nsa2Aaan (Nucleic acids) DNA: Adenine (A) Cytosine (C) Guanine (G) Thymine (T)
RNA: Adenine (A) Cytosine (C) Guanine (G) Uracil (U)

\ud (Base) .
Purine Bases
T 1
N Cx N C
\C/ \N // \C/ \NH
< T L o § ]
®/ SNF \@/ N7 TONH,
H H
Adenine Guanine
Pyrimidine Bases uwny T T Uracil
ITIHZ C“) o)
I
Ca H;C~. _C C
) T osy
HC C HC C HC C
N\ N\

Cytosine Thymine Uracil
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5. n5aN1Aa9n (Nucleic acids) DNA: Adenine (A) Cytosine (C) Guanine (G) Thymine (T)
RNA: Adenine (A) Cytosine (C) Guanine (G) Uracil (U)

Lwud (Base)

2 WUSY

Adenine Thymine

Guanine Cytosine
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5. nsa2Aaan (Nucleic acids) DNA: Adenine (A) Cytosine (C) Guanine (G) Thymine (T)

RNA: Adenine (A) Cytosine (C) Guanine (G) Uracil (U)

wal (Base) 4 Adenine (A) a¥awustlalaswufiuiua Thymine (T) %38 Uracil (U)
NINRUA2 WUSS

H
H,C /O .ITI._.t.).(.).an_N, N
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5. nsa2Aaan (Nucleic acids) DNA: Adenine (A) Cytosine (C) Guanine (G) Thymine (T)
RNA: Adenine (A) Cytosine (C) Guanine (G) Uracil (U)

Wai (Base) |14 Guanine (G) a31sWustlalasiauifuiud Cytosine (C) siaviaa 3 Wuse
H
\ H-bond
N_ """""""" o\ N\
= H-bond /
(O NHE N \ NH
N H-bond N

O N ‘ \.%

C-G v
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5. nsadAaan (Nucleic acids)

5" end
Wadlun O—ﬁ’—O CH, Base(AorGorCorT)
0
(Phosphate) o) @
H H
[ v v O H
= | o v Y]
WANUINIAWINIBAU CH, Base(AorGorCorT)
v o 0
Tagaufin1suau 0 HH
[} 1 H H
ALNRUY C5’ way C3’ (|) H
suaqﬁr]mr]a O—P_O_CHZO Base (AOI‘GOI‘COI‘T)
HH
H H
(l) H
O—ﬁ’—O—CH2 Base (A or Gor Cor T)
0
@) HH
H H
’ O H

O—ﬁJ—O—CH2 Base (Aor Gor CorT)
;OF [
O HH
H H
(§) H
3

!’

end
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5. nsadAaan (Nucleic acids)

Tassadreraluiilusiondlelnavdoli d1ly szyvlinveawud AT CG

1
C
2N\ N
NZ N
H(II g /CH
O o
| NTON NH,
0‘—ﬁ—o—(|:H2 o ‘ N
N
N
HC/ \CH </ |
/ /)
CH—CIH 1~|1 N
a. OH H b. H
o)
H.C
I YO
O=—P—O0O /k
SN
o
HC/ \CH
(IJH—(IJH
C. HO H
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5. nsadAaan (Nucleic acids)

Tassadssaluiluiindlalnavsali d1ly szyvtinveaud AT C G

0
(I[J
/N\C/ NH
L
N~ = SZ ~“ ~NH
a. H N b.
o)
g
HN” \C/N\\
I | CH
Q =N SN
I 2
0O=—P—0
| NCH H O H O
0~ | 20 |l |l
e \/CH HzN—(I:—c—blI—(I:—c—OH
(|3H—(|3H CH; H CH,

C. OH H d. OH
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5. nsadAaan (Nucleic acids)

Chromosome= a"auﬂsznauagﬂu
ﬁ'ama'ﬂaﬁumL%aée‘i"iaﬁ]uﬁagjmm DNA

Gene= &16Uva4 codon Tu DNA fitiu
SENUSNITNVRILUIAU 1 vidae

Codon= #3nalalna 3 nyeeiu
Aruninvansnasdlululusau

3 49Aalalng = 1 codon = 1 NsABZALY
W1 AGT = serine, ACC=threonine

Nucleotide = nilggagvainsailanaan
Usenaunide Uinna 1 luana Waswe 1
ny wazug 1 luana

1A59E319WUINT5N (Genetic struccture)

Chromosome—structure

within cell nucleus that

houses DNA. ‘

Gene—portion of

DNA that codes for a m
single protein. A

Codon—sequence of
three nucleotides with
their associated bases.
A codon codes for one
amino acid.

NH,
Nucleotide—individual N7 \
links in the nucleic acid |\ ‘ >
chain. Nucleotides are O \N
composed of a sugar
group, a phosphate "O—P—0—CH,
group, and a base. | O

O H H
H H
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5. nsadAaan (Nucleic acids)

DNA double helix  A598519 DNA °I,usismnaﬁi'miwqjﬁé’ﬂwmmﬂumﬁmfj
(double helix) Inaae DNA 2 @ewunuiluinien lnedl
wafiafuduaiu (A-T) (G-0)

DNA double helix
Nucleotide

RNA  Wudleinaalslnd@susanuadianu DNA ualduaienaddandlalndiinesaatfen
uazilwaldu AT G U
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5. n3AdAaan (Nucleic acids) DNA Replication

Wainn1suuswas waaaziin15a519 DNA Mwllawaunnisznis laenszulaunisnizendn
N1591894M3184U84 DNA (DNA Replication) waﬁﬁ]u@;ﬁ’uazm 18 DNA AwmdlouLiy

U8 DNA NnUsznns

#18AY89 DNA
NRNA
L LENAINNU dc b
DNA N322AnN1S AMlcclalzlc
18090104 i‘-

A complement to each ~ Two complete copies

Strands separate daughter strand is formed.  of original DNA.

DNA to be replicated ! !
: GlC G
ARCEGRA C
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5. n3aiaAadn (Nucleic acids) DNA Replication

WBANNISUUIYAS WwaRazlin15a519 DNA Nwidlauaunnusenis laenssuiunisiizendn

N15378997A 2189989 DNA (DNA Replication)

a o W

S MI2NUINUGRIN Y

ee

A8 @IUNLIV9E18 DNA Ua1aULUd A9l 1atAnN1531a8982999 DNA 19

Nasraluiaengls
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5. nsadAaan (Nucleic acids)

\Weueany DNA fIduaLuaiuaneg DNA saluil

TUsAusinnilausenaun1ensaaziilu 154 A2 9233144 Codon code winls wazdianuiu
Nucleotide ti1ls

% =

TUsAUBRANTIUTLNBUAQY 2 BUI8ERYLNIZNUDE UNTADALY 142 A1 LLay 148 ARINEINU

Y

2233147 Codon code Nanuawinls waziianuau Nucleotide winls




