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® Carbon + HZO

®* Polyhydroxy aldehydes, ketones and their

derivatives, and the polymer derived from these

compounds
Monosaccharides
Aldose (aldehyde) vs.  Ketose (ketone)
H 6) H o)
G C CH,OH
HO C H o H C OH cC=—0
CH,OH CH,OH CH,OH

H __OH

H—C—0OH
HO—C—H
H—C—0OH
H_
&HZOH

O

CH20H

L-isomer D-iIsomer
Glyceraldehyde Dihydroxy-
acetone



Crystalline array Cellulose
of molecules in microfibril

CHROH a micelle

Individual cellulose ; e =
molecules = T et ;

CH,OH

H

OH _dum O, 0

e \ Cellulose

5 beta 1-4 :
1] 1 aveosidicbona H s Polysaccharides
H H B-Glucose (other than
cellulose)

molecules
H OH e Q(DCJC‘\)
s 0 ¥

p-Galactose
| CELLULOSE
O.H H /& (1-6) linkage (|3H20H :{\HO T (IlH [|3H20':] Héo
OH o (1-4) linkage |/c_0 L: | IT/C— \/ N
N /\ M

,,Of\| T/ | ’f/ |

CH,OH CH2 CH,OH ¢ ! i e ||{ i

)CO)H\H OH@ . .

Amylopectin

Lactose

Amylose

—(1—-4) linkage
a—(1->6) Imkage J

CH,0H CH,OH
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4.White dextrin

5. Yellow dextrin
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A g v A Y A Y a v J . .
> eludaiiuanudurial Ao unandmum (thickening agent)
i m3lsuildusea qilasn Tawe iWuay

! ¢; Y d 3,’ [V
> 1NN INANIVDINDAAREA (colloid stabilizer) 154 luihaan

d'i v dgil a v d
INDINHIAINNBUUDINANNUN (moisture retention)

A\

elHnaanyariuoa (gel-forming agent)

A g o A J A v ¢ .
wartluaavenaIunanlurnan N (binder)

V V V

welumsmasunaz]vinuiusiua (coating & glazing agent)
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Phosphate
5 H H H H H H H
PRPSPP IO,
c H
H—C—OH HQ/ \c/l {;/I (;/l\c/l c/l c/l\c/l\c/
l'w |l 0wl vl Al vl w1l H |
H H H H H H H
H—C—OH
Hz0 Fatty acid
H—C—OH {Palmitic acid)
Glycerol
(a) Dehydration synthesis Polar Glycerol Fatty
head group  backbone acid chains
Ester linkage
—
HI” 0]  H H H H H H H
il S L LY L LY L UL LYy
RO Cholesterol
I T T T T L S
I" 701, H H H H H H H
H H H H H H H H
h—cro—tl L& éxé/é\é/&\' ‘13\..1/ é/é\ H . e
L@ ehdhdhdhdh g =
L N O A L I CH,
H,C
I~ "0 H H H H H H H
IS LPSPSINPEPNPSPS
"'—‘lfT___E,\cﬁ/|\?/|\?/?\?/|\?/|\(l;/| ?/|\c|;/"| 8
H L T T B B A I

(b) Fat molecule (triacylglycerol)

Cholesterol is a constituent
of membranes and the source
Copyright © Pearson Education, Inc., publishing as Banjamin Cummings. of steroid hormones.




CYTOPLASM

AN Acetyl CoA

COASH B-oxidation

Fatty Acyl CoA Synthetase

Fatty Acyl CoA Fatty Acyl CoA

Fatty Acyl CoA:
Fatty ACyI CoA: .. o carnitine fatty acid
- : carnitine fe= = = = = = = = carnitine
carnitine fatty acid tansferase
tansferase CoASH

Fatty Acyl carnitine - Fatty Acyl carnitine
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1. 2I%3

2. @INTZANUNBHY (surfactants)

3. WRQLARBUAN (coatings)
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5. Fuel




* nsailaAddn (Nucleic acid) wialnatiadlelng
(Polynucleotide) Usznaunqgsiaugiu 5 stiade C, H, O,
N las P

e 1Ananlulutinalalng (mononucleotide)u1AUNUAQE
nusenadlnlalagawmas (phosphodiester bond)

* luluindlalnagaduniielaseadis (building unit)
Usznaunlgluananugiu 3 ¥info

- walulnsiay (Nitrogenous base) /.

= ‘Ij']ﬂ']aLW‘IJIﬂﬁ (PentOSE) Phosphate Group

Mitrogenous base

- iunadLnn (Phosphate group)

5-Carbon Sugar




Formation of phosphodiester bond
O~ o)y

-o—L:o -o—*:o
I

o -V :i (~4 -V
ki Q T Q DNA MHEWRINLAULDAITINNIY

1 (V) =\ 6
(>r—1/ D 4 nusnysnliluiefgdauainaa
-m:nl—> -0—P=0 m‘dmma + H,0 1 U UV 1 6
R B Ltaznwﬂamwamw‘lmmmaagn
s o ;I)
; ] @ |\-./ A282UIWN1S DNA replication
‘\3 2/‘ OH OH

OH OH

e nsadandsnuuady 2 Ussian (Areiuiiinana)
- nsalslutinm@aan (ribonucleic acid)
¥39 138091 RNA Usznautiana lslud
- nsaneandlsluiinndsn (deoxyribonucleic acid)

#58 DNA Usznaunleiinianaandlslud (2’- deoxyribose)



Cytosine
NH,
H’C\ N/C'§o

|
H

Guanine

Base pair

Sugar
phosphate
backbone

DNA

Nitrogenous . -
Bases Deoxyribonucleic acid

Image adapted from: National Human Genome Research Institute.

Complementary Base Pairing

Cytosine

He ON T-A Base Pair

7 <
deoxyribose

deoxy-
ribose

de(')xyribose

ASM MicrobelLibrary © Hadfield

H C H
\C/ \N/

[
H” \N/C§o

|
H

replaces Thymine in RNA

Ribonucleic acid

Nitrogenous
Bases
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lUsfu (Protein) w38 IwaAlUlung (Polypeptide)

UsenaunesIainugu 5 vila Aa C, H, O, N, S

AII!.iIlI] ;T;;H cathouyl group
Add Y | ﬁ) -

HN-C-C-OH

R D Ee?:rlﬂt?ifzalijlds

Peptide :

He 1o
HN-G-CN—=C-C-0H

R HR

peptide bond: carboayl group of one A4
teacts with amino group of next

lassasnsaduasnsnoziluiingiw
20 BHA Ltajon@:umadqmauﬂ?mm

side chain

Co0” Co0” Co0” CO0" CO0"
HyH-C-H  HgH'CH HaH-C-H H3H-C-H HH-C-H
CHs CH CHa H3C-CH oHC_ _CHy
H3C" CHs CH CHy CHa
Alanine Yaline H3C CH; CH -
A L) Leulf:ine |5D|EILIEiI?IE Pm:;'"E
CO0" COO" COO" CO0" CO0"
HzH-C-H  H3MC-H H3H-C-H H3H-C-H H3H-C-H
CHy CHy CHy H CHy
CHy ¢ OH
5 O C[FHLH Glycine Serine
CH, H G 5
Metlﬁlﬂunlne Phen].rllzalanlne Trypt‘ﬂphan +(|:DD' + co0-
Co0 Co0” Co0” H;H-C-H H3H-C-H
HzH'C-H  H3H'C-H H3H-C-H CHy CHy
HC-OH CHy CHy CHy @
CH4 SH . C. .
Threonine Cysteine 0 !"" 0 _"HE OH
T C Asparagine H Glutamine @ Tyrosine ¥
Co0” Co0” Co0”
H3H-C-H H3H-C-H H3H-C-H
i i GHa
CH CH HH HH
Rt HH e
"H3 + -ﬁx
oHH™ “HHy
Histidine

R H



methionine (Met)

H ) H CH, 0@
@ | 7 | /
H—N—C—C\, +  H—= —c—c\ +

H CH; OQ L] O

£Hy aspartic acid (Asp)

S

CH; H,O

Q Q)
(
polypeptide backbone
e

aImino,:of HEN—C—C—N—C—C—N

N-, terminus | LT

H H H O
CH,
CH, peptide
bonds
g H,(

CH;

Figure 4-2 Essential Cell Biology, 2/e. (® 2004 Garland Science)

leucine (Leu)

Bl 0 CHy P

® Va /

H—N—C—C + H=N—C—C
| N O ® )
H CHy © H H O
2 tyrosine (Tyr)
H( CH
H,0O H,O
OH
side chains
I o®

7 carboxyl, or
C-, terminus
H H )

Primary protein structure
i saquence of a chaln of aming acids

Pleated sheet

Alpha helix

Secondary protein structure
‘ occurs whan the saquence of aming acids

&g linksd by hydrogen bonds

Pleatad shest

Teriary protein structure

oCeUrs whan cartain atiractions are prasant
between alpha helices and pleatad shaats,

Quaternary protein structure
is & prodein consisting of mors than ona
Bming acid chain.
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ELISA (Enzyme linked al e

immuno sorbent assay)
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PREN RGN ERELSE)

gt uadliviaun 1iu
61U

TG
\hCG]
Human chorionic Antibody1 Viianzea
gonadotrophin hCG wilausafudtiay
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an 'ASpartame”

3 \fleansiigndeuazli aspartate,
phenylalanine, uaz methanol, e
pandadeldldudndnvaiasiaie
formaldehyde, formate, LA
diketopiperazine d.guiufinnidaaiui

AUATLANNNARNSUFNAAUUNANT

Wldlaiesgiinanni ans
‘;f' :. 1» w 'b' ‘\} ‘
pasasihssivlunnstiing

8 & u phenylalanine Mafinalaansofy
i1 PKU vintuluawzn&ueiladanst
NANLAANALNUAINNKINY HaISLUUY
ar1natIvdataul’n “phenylketonurics:
contains phenylalanine”
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http://en.wikipedia.org/wiki/Image:Aspartame_structure.png
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Amino acid catabolism
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Research area
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Dr. Ekawit Threenet

Protein analysis and

proteomic studies by SDS-
and 2-D electrophoresis with
MALDI-TOF MS and LC-MS

Health science (toxicology and pharmacology
studies) and agriculture science (enzyme

technology in animals and plants)

Frofuin fovirfam Paibmim
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murIruail 11 INasus 18 www.science.mju.ac.th/chemistry/index. htm
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Isoelectric focusing (IEF) fiLaadytAs1euivinniin
Ludinarelnssuariu uananntideiianraiziilu
pH gradient g TdsaunananAuaInlszauadly

UEAMTIGNLULUUIN pH LvinAL pl aaIdunad
Cathode (-), 0 Volts

pH 10 [=

pH 9 8@ pH 7

pH8 [~

pH 7 Q% pH 6 (D)
pH6 |-

pH 5 @% pH S (0
pH 4 ®++ H4

o3 (@ P

Anode (+), 10,000 Volts

O Protein with pl =5 O Protein with pl = 6


http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.che.wsu.edu/~ntracy/work.htm
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/samplespread.html
http://www.etcelpho.com/html/foc26.html
http://www.etcelpho.com/html/foc310.html
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SDS-PAGE (Sodium dodecyl sulfate polyacrylamide
gel electrophoresis Lunrsuantdsfulusguiuluin
Taafinadinasgataszvitiiuginay drae191Ussiu
Azgiavaralalugisayale sodium dodecyl sulfate Haag
inluanTdsduldaivzuiainiana tmafiafdldniuia
Tuanauagllsiunaulale

[Sﬂd.il.l]ll dudncylsulfaie ] — l Mercaptoethano_l

HGC“VWWD —8—0) Na'
| 4k 23 w
Non-polar (hydrophobic) Negative charge

w SDS binds protsin
E. Juspord [Fire) =0 staichiometrically




n15vinlusauluLisgns

Negative
Electrode | 5ad samples heré "y,

SDS-PAGE - 129%T (Tris-Glycine Buffer)

® RNA Polymerase

N 4 J 1| al B-Galactosidase
I ¢ ¢ l‘ |l PI:tsess
Positive |54 Nk 100 Phosphorylase b
Electrode |' ! | & ¢ R Spacar 80
S SR AR -small proteins ‘ | | . .
- - ‘ 60 .\ Bovine Serum Albumin
50

é\ Ovalbumin
40

®. Lactate Dehydrogenas

An illustration of an
apparatus used for SDS PAGE.

L

Molecular Weight (kDa)

30 -
Carbonic Anhydrase
MW 1 2 3 4 5 6 7 8 ¥
(kDa) . Trypsin Inhibilor
97 - 20 ryp
64 - ’ e
51- - —
39-| S - ;_. e B i ol Lysozyme
10
28- _ | | | | |
0.0 0.2 04 0.6 0.8 1.0
19-

Rf value

14-



http://www.steve.gb.com/science/chromatography_electrophoresis.html
http://www.steve.gb.com/science/chromatography_electrophoresis.html
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http://www.steve.gb.com/science/chromatography_electrophoresis.html
http://www.steve.gb.com/science/chromatography_electrophoresis.html
http://www.steve.gb.com/science/chromatography_electrophoresis.html
http://www.steve.gb.com/science/chromatography_electrophoresis.html
http://www.steve.gb.com/science/chromatography_electrophoresis.html
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http://www.steve.gb.com/science/chromatography_electrophoresis.html
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Fransaume (bioinformatics) Wluanuiistuannnisussandlinoufinmesmadine,
nswngd  eewiudgyinisiiu, 59U, wardesisiteyasaiugnssy.  nsldmalulad
asaUnAsIAUIEeEninsiuIn (computational science) nelimsvheuuayisesuil
Julvegnainmntiuaziiussdnsnin fregrsnudiansauma loun lasanisaensianugnisuuywd

(Human Genome Project), n1saansianugnssustelsanseisnd1fay, waznisnaneibng 1ludu,




NURANYBIIENTAUMARDNNTHUAWTYALUFIUTENATIINT  (biological
database) ﬁU'i'ﬁﬁ;%’auuamﬁmyﬂﬁu, N151589a19UlUSAU (protein sequence),
lAssas19lUsAU (protein structure), WU (protein function), #uAlUSAY
(pattern/family), wagswaniugnssy (necleotide sequence) Jusu Tunsduau
foyatfinrumannvaiseiann  Tulmsuaseendunaiild  Suwedide
(Internet) kaztIan1esU (World Wide Web) 18n3wasg19u1nsiaguiuuvadnis
yhausaznsTdougeniuiivad §iniddedaasaumaanansofiudifisania

ABUNILNDS NevagnudULnDS LA TULASDIT DN
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QUANUZIY § 91U

wnalasualansai
(Gas Chromatography; GC)

naufnldlunisasurenisieaeuinvesasiu Ge

O nguinganuiwan (Plate Theory)

O ngufneiugnsnndusa (Rate Theory)



Plate Theory

Martin wag Synge (1941) o mgufnlvluradutvasenau
(distillation column) ¥ l¥aSUEUIINYNITAIATDUNVRNETIUY partition
chromatography

a 1 4 v Y I 1 74 <

N385 UgABUYSdUYRULaEEnuAIN YN T8Ny

LUURIa29 1 UNISHENa15evN ALY 1alAd18UU (countercurrent

extraction)

separatory 1996 B. M. Tissue

funnel

solute in
organic phase

solute in
aqueous phase



n1uengn7le . GC uuunsuLNazangana annisaas Counter

Current Extraction 1&gl

O #19672¢19 800 ME

0 azane 1t waztanai lLsuangwinn 200 ml)

0 dutlszAnsnisutiazanamesanssiaatinalutiiuas Twanmu K) = 1= Co/C,,

= C,/C..
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ALY Y 41
Hex 200 200
‘ 200“ 200‘
n=2

Hex 100| | 200( | 100
100| | 200 | 100




n=4

Hex | | 100] | 200] [ 100
100| | 200] [ 100
Hex | | 50 150| [ 150 | | 50
50 150| [ 150 | | 50
Hex | | 25 100| [ 150 | | 100! | 25
~5 | [ 100] [150 | [100] | 25

111 200 NA.
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zla ﬂﬁﬂWgU'ﬁ%%’Tﬁﬂ’i’] (Gaussian curve)
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YUABLNANITNIZA1AIVAINYU (band broadening) VU



Plate Theory

# n1suena1A28 partition chromatography
= A 1'% = o/ 4
IUAMUARIYARINUAITHNATITALNTIBLEN
logauyfdreaudgnuuiaanludiug (zone)
uwAasdUTAINEY/AUNUY = H/HETP

# asHaANALUENLAYDIAYANNLANAIIVBIAT K

u,azai"mqul,wawqwﬁ (theoretical plate; N)

# lagil assume 31615920990 UNAE (equilibrium)

1 ¢ 1




Plate Theory

HETP |

HETP = Adnugaiiguvinvilawanngud
(Height equivalent to a theoretical Plate)
L = A274819909AANY (Length of the Column)

Tnaa1 HETP a1u15anilaainlasunlannsulagnisaiuiuarulIuLna



Rate Theory

a9 lulasulansaNuu mobile phase AzLARIUNNADALIAT ALY
ANIZANNAVIINIINTEANLAIVBIAITIUNG 2 d aznaTdulagnuin

AalaasurenisuenaisiulasunlansNlaeldnannisaaudrans (kinetics)

naufilasuelaslivian random walk model laguasluszauluanaiiuday

luanavsianauiiadgneliszilou wasiafauiilunniiAnisadnedassrany




Rate Theory

inject

o/ 1 =< 1'% =
813020819%9U5ENAUALEITHEN 3 BilA
an@ainluluneaauil waznszatealaglu Mobile phase



Rate Theory

D)@

N e®.°:

kkg

= = v Y . = v oy
wazaaaunluniauiu mobile phase TuvaisnilauslutanavzunsnAILLN
1Ulu stationary phase luanatuazvgaindaundlvaes luanaduilignen
(Y} P="| (Y < a = v v 74 % .
Fu visangaann1sgaduly nazsiafauiludiamitiwiauny mobile phase
waziAgaua My



Rate Theory

NI NN ~
kk ... I:IDI:ID

Tuanadiwasuamdimariilialuwuiu dgaiatidlminazunsnaadluludy

Aalle uazngamfauiaundnazanvevianaanuiagly mobile phase

= a 2 = M v
F9z5uLAAUN Ly la



Rate Theory

NN
kk ... DDSD

Usingnisiafouiiuasvigainaaunazsiintugiginaasall asuwiniluana
wianludadluneanil dauneanuinauneasiliiinnsazaneinluly

stationary phase



Rate Theory

INCNIEN

e
NN '00

N15ENVRIESNNYULANBIRINAINEINITATY NISHUAzaNe
(partition) W stationary phase Ua4a15AASYLANAITUBANAIINY
Y} N 174 1 (%4 QI = 1 dl dl 1 (Y
tupeasazldianagluigniails Aalindaunuansieny



Rate Theory

NN

N
N o

a1sndluanavuIaanndt Wsengaainn1sunsnalg

stationary phase faunag gnYzaanuNAINARANNaY



Rate Theory

dauansililuanavunnlvg viseazatwedlu stationary phase w1y

NAzgNYRBNNNINAY



Detector response

Rate Theory

h A

NN

R2

Chromatogram zaiflunanlfiniann

=

npmadndtyniaes detector

L oA
PINNULATANLIENIANA




Rate Theory

# nsilatanantie vasasiulasunlansiings AUl LazveaLAfaun
aauiuluagndailios  viliusaiiudnvasn1eusnMIBUNUINEITNHRUA

a = % v Y < )
Lﬂﬂ@ﬂ%lﬂWi’éJﬁJ"’] NUNIYAINULIVEULEND

# a1vileq agluanludgaiatlis (bindeun) war Tdaludgniawmaaun
(waauiluniaunuigniamdaudl) uansneny Faduangliaisastanu

a ay < Y
Lﬂﬁﬁ]ﬂ‘lflﬂ?ﬂﬂ')'ﬁlﬁ'ﬂﬂ%‘ﬂ']ﬂu
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GC 21395u1glaly 2 anwale A

" Tyudvaud1dans (Kinetics)

- "Lum'qzwwamam% (Thermodynamics)-



Gas chromatography Stereo chemistry

% 2

Gas chromatographic separation of R/S-a-hydroxy
fatty acid esters

h

[ resolution of stereoisomer

o W B
- Etc.
S

Gas chromatography




