


[e] o
AU
a = ya 4 oA =~ 9 v ) zg d' 9
PANINTTUMIFOUIMeNans auh 1 a5z luana ladavhvuive 19
= a = dy % g)/ L.y = =S d' d'
UsznoUMIFouMIdoUITUANNUTIU (2 31102) FLAUTUNTOUANKIUN 4 (504
= é a = P g dyd dy d' [ o
53 luana  FAPANINTINMIHBIUI MM AATAaNTULRHUNGINUMITNHUA
A = A = A Yo A Yt ] 9 A
youanazan luGesas® luana weoldinGeulatianuianudlyluses
[ 1 A o A Y o 9 4 a 4
aanan Unnvglumsauaizmanug Moz lumslegilnsaimadnanmans
Y 9 a 4 ) 1 9
mauntdam Taeldnszuaumsnisinemdaas uaznszuaumsiaungyla

1 =\ a A a 9 J I Y Y ~ Aada a
E]t’JNll’]Ji%ﬂ“Vl‘ﬁﬂWW Lﬂﬂﬂﬁﬂ‘uW’]JE]\‘]ﬂﬂ’J”Illgllﬂﬂ’JfJ@]ul,E]\‘] HIAAAANAN DIV

Meeeaas



AR

ee

a =Y J
PUABUMT IFYANINTTUMTHOUS INNMTAS
HUUNATOUNDUIFT U
9
WIATFIUMIHIUIIAZAIT IR
4 = 9
yaszaanmsiseu]
mMIzaIngy
9] = 9
MIIANITIU]
9
mMsaseanuaula
MITIIVAZAUN
=
#1357 Tuana
1. NINTINN 1 gUAINAUEITONI3
9
YIIAIIN]
A [ -
2. AINIsuN 2 33 luana
a c!' Y] Y] 4 =
3. AINITUN 3 ANUFUHUTEI¥) Tuana
a { a 4 =
4. PINITUN 4 WATILHATB Twana
agdanudasiiluana
HUUNATDUN AT oU
RAVLUUNATDUNOUGFTIU — VAdToU

!ﬂaﬂﬁ%ﬂiiMHﬁZHUUﬂﬂTﬁIﬂﬁuﬂﬁ1M§

UITUIUNTY

10
11
15
17
18
19
20
22
24

28



o
VLN

Y a = Ya d
fﬂﬁol‘]i‘lgﬂﬂ%ﬂiiuﬂ1§!§fju§’3ﬂﬂ1ﬂ1ﬁﬂi

9
IFINANEMFIIN3 IdgananssumsEous

a o 1
Ienenaas i lanouuzay

o
ATV

9 = a a 4 csxlz o = =~
1. G];“]fﬂﬁgﬂﬂﬂﬂ?ﬁlﬁﬂu F1YIBIINYIATAT G]ﬁ!ll"ﬁﬂﬂJﬁﬂEﬁJ‘V]

D

A =S ] d' = [ dy
509 @32 luana @i 1 Uaavlszney Al
1.1 uuuUNAaeUADUSeY
4 ~ 9
1.2 yatlszaenmsisoug
1.3 Nanssudl 1 503gumunuaIseIns
A ~ A =
1.4 A9n35uN 2 (503e33 Tuana
1.5 nageuaNnuile
a d' @ Y] 4 =
1.6 AIN3TuN 3 ANNFURUTEIF Tuana
a d‘ a 4
1.7 Aanssui 4 Bas1edansya luana
1.8 HUUNAADUNAUTHU

Y

2. neuAn I UUNAdoUNBUGsUHDTAR LT NI
=2 9 a = Yy 4 1 d'
3. AnpANuinnganInTIuMsEeudIenaas @ui 1
=S
1597 uana

4. Fouauudq ldvhuuudnauasiuunageundas ou



v
U

Y a =) ya d
mumum'ﬂwﬂn%nimmﬁﬁﬂugmmmam

cq!’ Y a =) ya [4
%!!ﬂﬂﬂ]ﬁﬂl‘ﬂ‘gﬂﬂ%ﬂii%ﬂ]i!iﬂugjﬂﬂ1ﬂ1ﬁﬂi

\ 4

nAgaUNOUISU

’
WUNGUNGeY
v

a ) k4
NANIINNIILIYU)

|

agl

\ 4

NATDUNAUIYU

4

A Naipnu

wung

a3y "‘I;E]N




\ = A =
HUUNATIUNDULIEU 13D %T”Ii‘lf’JIN!ﬁQﬁ

» 314U 10 90 10 AZUUY

o A
MI9 o o S s e S ]
Tinzeudendineungniigaiisamaeuifeidii

Lﬂ%’fN“ViiﬂfJﬂTﬂ‘UWl (x) avlunszaumnou

I
A

= = A o Y o aa
1.en5%2 Twana Aeasnadidiacunsoi 11 lunszuiumsdisedin
A g v v ' & Y
Neeailsznouvan Uszneualesiane 11U snrdusiale
4
n. 5193 UDY . 519 la Tasiau

f. 51900NTIIY 1. BIuAaEY

4
2. sansanuasya luanaludela ae'lii

) &

f. 912 Y. 1HDHY
[ 9 9

A, HNAZUN 3. 9ANNVD

9 1 ] ~
3. 90 lalilyasdr Tuana
n. NIANINADN v. nia iy
¥, nsaFanIan 1. 15Tutinnadn

< v o A v S 1y Y a 3
4. «ilulaseainvanvouteuaad ¥eilesnumsguydoimazms
= 9 o Ja v A 1 4 1 491}
gadennudou s ldaamislianuguin wu'ldluasemslase i
Y
. luiiuuazinggu v. Tisau

o 1
a. milulansa 9. U35



=) A o Y A ' [ o
5. ﬁﬁelf?limﬁqa‘ﬂimﬂ‘ﬂGlﬂ‘Vl‘VH“I*iL!TVlGlL!miﬂwﬂ@ﬂaﬂ‘]ﬂm$ﬂNWU‘§ﬂiﬂJ
) AaAa =
. NIAUINADN Q. I“]Jﬁ@lu

a. v @ a3 lulamsa

6. “uailsznovveaeu lniuazaes luunaieliszuudaise lusrame

[

o Y =| Aa A g}.; 1 9 a gy Y 1 =
1/]1\111!1@@81\13Jﬂ3$ﬁ‘1ﬂ‘ﬁﬂ1w i’JiJ‘V]\‘]"]J"JEJﬁiW\‘]ﬂlJﬂllﬂuclﬁ!,l,ﬂiN‘ﬂTfJ” NUIYON

U q

a5 lwanailszianla
a aa o
f. NIALIAADN v. a3 1u'laasa
a. Tidsau 1. lufunas ey

) o 9 d' a a a d' o 9 9y
7. lvdifuhwihazaeianduusiansuiluaeimedelagndos
A, ANy U uag 9 V. a¥a1eININU 19 A © LAz I

a a A A = 12 9
fl. ASANYINTUU U % LHaS © N. lrl,ﬂJiJ‘lJE]iq]ﬂ

8. mailuesd UsznevveslisAudedela
a 4
n.  519eendau lulasou miveu uaz lelasiou
v, samsven lulaseu uazlalasiou
a. 510 lulasnu miveu uazlaTasu

5. sigeengau lulasou Woaesd uazlalasion

Y = 1 1 1 [
9.  fsumeallsauazawansitameluanyausla

v
v A

y A a g = v
N. NATNNUBDAVLEAN V. WINUUNYIILTNIN

A, duHNIRINg o1 4. nio

q



9 1 LY o w
10. Yolalulydnyuzdrnnvesas®aluana
) 3 = o
. Uszneumesiguiiaaniyla luanad
= = 9 Aana 1
v, 3y luanall Iaseaswaesifed lugdauinag
I 4 A 1 v Y
A, Huesisznovvesmsveu lasiounoniale
@ 4
Wuse Inaua

a ' 3 o A o 3 A 2
J. Lﬂﬂmﬂ‘ﬂu’JEJGIJuWﬂLaﬂi]miEN@]’JL‘]J‘HIiJmQaVIGthUﬂJu



U ¥4

a2y 2
NI TUNIIGUIUATAITIN

A ~ ya s A = A
Gh‘ﬂﬂ%ﬂiﬁuﬂiiliﬂugﬂﬂmmﬁﬂi Lﬁ’f]ﬂﬁﬁ“]ﬂimaqa mun 1

qQ

= =\ ~ 9 ( dyw v g}J g
fTTi"]J"JIiJ!ﬂQﬂ MMW@]?;@TL!fﬂiliﬂuglmzGI'JGB’N]GﬂiJ“IfTﬂﬂ’Q@iﬂ?iﬁﬂE?‘Uquuqu

Y
WNDANIIY 2551 AU

a4y
WINIFIUMILIBUI

132 nlondnmsuazsssumiAvesmsiasulasasiuzvesans
mstPamsazang mathalsen Anszurumsavaziinnuiuay

a A [ tﬂ' .:; cid Y ) Y d
AINYIFATAT aam‘smm‘sﬂuguazmmmﬁ"ltﬂ@mhzimu

%4 dq'QJ
1205 1819]
a 4 4 ana a
W4-6/7 NeavazeiuIgenlszney Uiz Teminazilfnssnaria
J
vom$ 1y lanse
a 4 4 ana a
u4-6/8 NaavwazoiuIwenlsznoy Uiz Teminazilfnsenaria
Y
Vo1 liuaziiu
a 4 4 ann a
W4-6/9 NeaavwazoiuIwenlsznoy Uiz Tewil uazilfnseruariia
¥4 lsaunaznInlionaon



Jd ~ Y
ynlszasnmsitaus

4 a ~ A 4 4 =
WeAnyIANNINNYANINTTUMSIToUS INeTnans Fesd13daluana

1 d' 9 g}z v A
BUN 1 4adUUUNITIUTINIITD

% 4
1. UANNT

o

4 [ { 1]
1.1 UoNANNKNIBVOIAI T Iuana 03Allsznou anyuznd Ay
tazuNUIMAIAYYeIIIFI luana

o = Y 9

1.2 aunsaswuniszinnvesarsdi luana lagndes
2. MUNNEZNIZVIUMTINNTNS

a 4 = 1 9

2.1 gunsnsgiansy luanauaazlszinn 1a

2.2 AuAudeyanednuasdi Tuana vazihanudn lasy 14 1u

== o U
SR EER )Y
k% [ v X J
3. unanyuzduNIlszasn
a oA I 1
3.1 ennsalgiinanuilungy
= = a o
3.2 Nszileuiy

= gjl a oA
3.3 Uanuaslalumsigianinssy

wniSoulddnyalszasdnmsiton’

G

a = ya I 9 vy
VDIYANINTTUNITLIYUIINIAAATLIYUIDYLUAN

ST UUNGFTIUNUASULAY




a5z a1

e

[ d'd 1 9
asemsrannuedluemislsznouaie
4 Y] a a
a5 Tulaase lvaiu Tds@uuaznsationaon
0 A P ' S =
AIraIliTeNdNed 1INl asyaluana
. = 3 a A A
(biomolecule) #1332 Tuanaluasounsoni
J a [~
siamsven lalasou uazoonguily
4 [} = 1 1
pafilsgneunan Tuanadvinalvguaznuegly

A Ada a
ﬁquﬁjﬂnﬂ%uﬂ




U = Y
N13VANTIILIEUI

msasanuaula ]

WUNGINTIHINUMINIOIHIT

= v r
ﬂﬁ7§WﬁQ\ﬂu?)§,’lIilﬂﬂ

o =\ = 9 =\ 9 1 9y = )
agvnaaIinmsGoug 4 anil Taglayuuaazynluosmeluaatiozinin
Y + [
psamilaz 1 vila nuuaguininGeueen lasedon B3 4 daay
IinSsuEnaatiauanudarn lasuluan
A 9\ =S =]

a1 1 vyeni luunsderinuliasemsoy s

ao®in 2 1 1 dhadanulnaldansenses lsnu

a1l 3 ayngaiiu Aagelia1501M150z lsnue

dd‘ [} 1 (%} [ gl.l Y A %
aotin 4 llnudeaaaraiiu led da1sevisos lanu

H 9 H
UniseuUNUISH auuﬂgﬂzWmmiﬂullﬂmmmmcluﬂul,muu,ﬁu

A v W Y 9 = [ 9 <]
NITHN mmnmnuiwmanumz RAYITDISUITULLAIUSASIAN

ludnfungasy AUATAZ LAINFILW
) 1943 i
Tuilvieruia T wanny hledrlsng vy
1182IAN9 Aadanda muezld 1 9l lnveoyaneny
lidoariaenz ng fuiounsensy udiagnAY

A A A Y
wseuNNoAuned ¥
Y A D qy
wannyuda e 14
douzaz 1311y

= 1 1
LQgANINNS




MIFIIVWASAUKN ]

d‘ = Y o o d‘ 9 Y v A dd’
meumiﬂu"lﬂummmmum “l,wumi&u"lﬂmmmumzu

Tumenudisuuzas uazis lUdawdrldinEourenu

a U Ao a < ' as
NWITU1N m‘wmmwumiﬂumusl,mmazﬁmunmiaWni

9 g’/ = a A Yo U
ez"l'imq mﬂuuw&uaﬂu“lummsw"lmmz

+
U AN A v

A 4 a0 NAH

Tufi 1 = 1 ) 3 4 1 4 1y
Tufi2= 1 3 4 9 N 4 ly
i 3= 1 4 2 3 1 4 1y
Tuit 4= ) 3 4 1 1w 4 1y
Tufi 5= 2 4 1 3 U 4 1y
Tufi 6= ) 1 3 4 U 4
Tufi 7 = 3 4 1 2 1w 4 1y
Tt 8 = 3 1 2 4 U 4 1
Tufio= 3 2 4 1 U 4 1
luii 0= 4 1 2 3 N 4 ly
Wii= 4 2 3 1 N 4 ly
= 4 3 1 2 U 4 1y

FINAINIHUA T1UIU48 11



EMsuanN
dl YA [ c&l ot = [ 1
o ldlimsnaznunniga agaITszseenl (Miloumsdy Tn)

IiinGounuaznilaly sndlrog1ausy

1 3 4 2

MIVBLIY  ANYAN wasne 1§sudRume iddey 1 3 42
HaAIN wasga azdouaune hilidanfiaudan fadl
asausn TWfiaaniidi 1
aSefides ldflamilii z
aseian lofaoiii 4
asaita TWfiaenii 2
A
1234 1234 1234 1234
1342 | 13472 | 1342 | 1342
1423 1423 1423 1423
2341 2341 2341 2341
2413 2413 2413 2413
2134 2134 2134 2134
b % 7 - 3412 3. 12 3412
3124 3124 3124 3124
3241 3241 3241 3241
4123 4123 4123 4123
4231 4:2:3 1 4231 4231
e L 4312 §312 4312



a Ad‘ IS o
NANIINN 1 ET]‘J?J'I‘I"i'I‘ﬂu‘U'JﬂTJ‘J%‘i]'I'JH

= a

9 ' Y 3
Glﬁ ﬂliﬂuWﬂ1§m1ﬂ1W@1ﬁ15@]@1ﬂu LAINDUAIDIY

=2e

A

BN

UNAUVEIH Y A aaANN

1. UAIREINY ‘]J§'$ﬂ@‘]Jf'%}'JfJﬁﬁﬂ?ﬂ?ﬁﬂimﬂﬂiﬂﬂﬁﬁ

=\

v A Y ¥ Y] v A as @
7. VINUNLTIUADINITAIUANUIHUN UNLTIUITU ‘ﬁﬂﬁlﬁ’ﬂﬂi‘ﬂ‘ﬂi%‘ﬂ1u

PIM1IAINa1) 08145

10



VLA

Jou 4 o =Y 4 o A (]
WYBITUUIZMUEIMITINEMIMTITIALAZINDMTINNINTTUAIE
A o w {1 ) 9 9
TuInilszsiu luemnsazdarsormsngumenin lulslse Towl e
Y 9 = o a a A U %
Taun Tudu Talsau a3 1u'lamsa Ja10u tnasusuaziil 159115019

Usziansaidlu s Tuana (biomolecules) 1y luaiu Talsdu

Aa I o

o a I = 1 [
ﬂfﬁifﬂhlalﬂﬁﬁ llﬂgﬂjﬂu’gﬂa@ﬂﬂﬁ]ﬂlﬂuﬁTﬁ%jiulaf}f‘]EWUﬂu

= = l
a1332)anana neazls

A J

=) = a A Jd
ﬁﬁ%’ﬂmﬁf}ﬁ ADFITOUNTY NUTINAITUDU(C) UlaiﬂiLEDU(H) ag

qQ

a I 4 (% = 1 A o o
20NFAU(O) Lﬂﬂ@ﬁﬂﬂi%ﬁﬂ@‘ﬂ‘ﬁﬁﬂiumQauﬂlu1ﬂ1‘ﬂﬂluu1ﬂm@mEJ“JJﬂ‘U’s’Hi

QA 1

v v v 1
11 naznuegludalidmiamniu dalaun asdmanlusau

4 ) a A Aa
a3 1u'lamse luiutaznsaiinnaon

¢ ~
mﬂﬂ‘szﬂaummm‘smimaqa

1537 Twana laua enssmanlysau s Tulaesa luduuazasa "

a a 9 [y { [ 4
Hanaen dszneudiesananimieunuie miveu(C) lalasiu(H)
1A2DBNFU(0) LAUANANNUN InTIa3 1Az daTId UV IUAAZ 19

a =\

dmsuTdsauiisng luTasnum) duesd Usznoudie daunsailandsnil

< A a a ' o
maiiluesd Uszneuiuaudn 2 11g 1aun Tulasnum) vazvealose

(P)

as¥iluana pantlszney
milulmasn CHO
i CHO
Talsau CHON
niAtinan CHONSFP

.
|
|
|
|
|

11



U

d'o %4 =
“ NHMUSNEA tlluslli’)\‘lﬁ‘lﬁ‘lf’ﬂilmflﬁ

S A 5 1
1. dsgnoumesiguuiaan Juoa luanad wuc, H, O, N, S, P

A A~ Y 1 ' 19 A A [ %} @
IV UADUNWUUN (1% UFe, Cu, Zn) LAIANUDYUUDINIUNVUIHUNUD

' 12 o 1 o aa g
. JNNY l,l,mJﬂTliJimﬂm]E]ﬂ”ﬁﬂ”ﬁW’MMﬂ

a3 o o A " o Y
2 LﬂuﬁTiﬂigﬂ@Uﬂl@\‘]ﬂ1§U@u IﬂﬂﬂTiU@uﬁ]&‘b’ﬂﬂJ@]ﬂﬂuﬂ’Jﬂ

& s a g \ P & A a v
wuse Inanaua tealu lasesemsuou VIMNUUBDSABDUBD U ISIAULUTN

' J dy A a 9 = ' T Jd o y
n 1“1?]5\151\1?”3Uﬂuuggﬁ@‘JJ‘VIWIll!fll13J']ljEJﬂ’J']TTHﬁQﬂGHU(funCtlonal group)

* & ) v
G]NL‘]Ju@]']ﬂTﬁuﬂaﬂ‘Hmglﬂw1$ﬂl@\113\llﬂﬂﬂ

(%

= =S 9 Qaé = o
3. ﬁﬁ“]ﬂ’ﬂmaf}a%ZNIﬂix‘l’diNﬁﬂJiJ@]“]N?JU‘V]‘UW]ﬁWﬂtU

g

" Jumsihnumsy luanadiungedlugdeauuag

L Y o J ' = 4 Y o
Gle’WEN\‘ﬂu mumiﬂ@ﬂﬁawiwammEnxllﬂwamu

= a ' < A Y
4. ’mﬁ%”ﬂmaf]ﬁi]zl,ﬂﬂiﬂﬂﬁu’JﬂﬂIHWQmﬂ (monomer) ‘V]iJIﬂNfﬁN

4
%

9 [ = v a ~ lds@} Y =
Glﬂamﬂﬁﬂu %ﬂtimmgﬂuimaf}aﬂwﬂﬂu (polymer) N1FTINAINUUAD

“ UNUINdRYVeIAsTIMana

Cameldindianu

—
—_—

2. 19 lumswsy@vla

3. DENDAANHAUESNNNUFATIY

L]

' Y Aa v 1 dy 3 A
4. GIf']fJG],W WINVNYUFU FUINHULLAZIAUA
I 1 & [ 3
. 5. L‘]J'Llﬁ')u‘ﬁuﬂiuﬂWiiﬂE’]ﬁNﬂﬁﬂl@\iN’] NIA-LUE
I 1 J 3 4 Ay o
6. LﬂUﬁQUﬂigﬂ@Uﬂlﬂﬁaﬂiiﬂu li’)ullclfil HagIgUUJUANNU
2 -

12



7.
|
|
!F
|
\

Uszianvesanszilinana

“ @

= o < dy
’C’I’Wi"])"ﬂilmf}ﬂﬁnﬂiﬂﬂWLLuﬂi’)f’Jﬂ 1y 4 Usznnasil

“ .S amsn

o =] 4 [ 4
a3 lulamsa Tosnilszneunanilusmasveu lalasunay
a = I A g ! (% A o A !
pongullunumduasidunramasauie ¥ lumsinenssuaie
aa Y Ao o J a I Ao d
“ Y0930 indnvesns lu lamsaunytia iuemsnsuiluves
s X A ' Y ) f PR 0
. waaiiewe luaues vrvdnilesnduile aunsanulana e
1 A A a o 2 AR Y Y 2 ' o
A9 VOINY HIoHaRNMUMIINNY Felszneovdloudlaaziiaia i 10
A Y 3 ¥ = A YA A 9 I 9
Wen 1l mansie 1 fn wa ldnlisarnnurazdndudu
dy 4 ) ?,J A A Y]
n yenanias I lawsadssuunau Tuanaveihmanyon Tenu

“ 18151 3 nqu Aeueusudnaslsd laudnms 15a uaz Indudans lsa

2. lusfumaziingu

@ ? o & 1A v A 1 aa H @
“ lygupazihiuiluasnguidernuizonn ana Taena luiiunes
I so} YR~ A A 9 [ 3 A 4 Ul
iuihuenshliamialndiResnu Huaisilmsveu lalasou was
a I J Y ¥ A v d 1
“ ponguiluesnilsznevran ensawy I lunaludsiaz dad
J Y] I { o o o I
wendn 01 hay Tuiumydudu wihidngveslviuaeiulasead
o A g S Y o = ¥ J Y v
wanveudouaa $eilesnumsgydennuiouvessime oy
= Y = o Ja o 1A ' 9 o Y [<]
msgardoii W Idimisgudy luveuniu i ldeuneziay

= ~ a a A A o a3 1 1 1 a A A A
HFUNINA ngﬁ$ﬁ']EJ'W]']lluﬂ']ﬂ%uﬂﬂi]']!ﬂu@@iﬁﬂ']ﬂ U INTUU D A D

i

tp @)
W/ S

“ ae 1f

9

= gl

13



7.
|
|
|
!F
\

3. Tsau

I { o w o
“ Tilsawiluasornsnianudiagunaesme Tilsau
I~ 1 Y dil Aa v A < Y] 9) <3
Wudrulseneuvesnaiuiie nszgn AN @oA 1B 8383 IFUNN 181
I = ' a 1 4 4 1 a a
Wudu TlsAumaaivaiiuazdounsuilomosiolumsnsayauIn
[V g yw I 1
“ FNITUAAVRNI LAz TUAAURINTA — 1ud UonnHsuTuaIuliznou

4 o cs' (] 9 1 ] o 9 1 ~
" ﬂlmmuhl%mmzaaﬂuuwmaimzuumm GlU'i'I\iﬂ'lfWI'l\Tlublﬂ@fJ'NﬂJ

(%

Aa A gIJ 1 9 a9 9 L = 9 1 H
‘l Uszansnmn i’JiJ‘V]\i"If’JEJ’diNﬂNﬂuﬂuiﬁuﬂﬁﬂﬂwaﬂﬂ’m l,mﬁQE]TViﬁ‘ﬁ

U Q

[ ) A

9
damueslisaulaun iodad un v urdes

v

a aa
L 4. NIAUINADN

A aa g = Aa 1o 9 A d
“ nsainaendluasd luananvvinalvg Mvihnnuag
1 9 [y A Axa 1 é v 1 1
a D1INOATOYANIINUFNTTNVEITINFIn0InFUNil daguae ]
o ' A aaa Ao o Y A Y
“ HAZLAAIANYAZAII VOITINFIN UBNIINUHINNINNAIVANMTAIN
) 1 J a a 1
T tazaiugumsmanag meluwadineme niatinaonioglu
v 9

£ 7 Y 7 o a & s = ¢ o
!G])'ﬁﬁGll’fNﬁ\‘]‘JJG]f’m15]\‘illm“b’ﬁﬂGll@\1’CW]’)l!ﬁ$W"D’Gb’u§nllﬂﬁ]uﬂﬁl‘]fﬁﬁ‘ll@ﬁﬁ@l’)

A2
“ HAZNYBUEN

L]



=3 C% Y
!!Hﬂﬁlﬂﬂﬂﬂﬂﬂ?ﬂﬂ?ﬁlg

a d' =
NANITINN 2 m‘w'ﬂwaqa

» Idinizeudumndinedluaisie ndoya
MBI y .
1 A J A 1 1 A o Y
ao'lJil udrveuaslurosnanmyvuala
~ ~ ' L =
1. 38n0N081HINN a13%2 Tuana
= t:!' o 9 d' 1 v
2. sy Tuananyiinlumsnieneaiugnisy
A & 4 ~
3. mgilusenlszneuvesansayi luana
4. wuludnuazwaly
5. unasoan i lsau
C!'d = 1
6. 913NN TsAuedun
1 A Y 4
7. unasosn Ivasovinsdsznnais lulawse
8. AN UOUITOUADNUAIINUTZAING T
~ Aa ' I A
9. @13%7 1UANAILNAINHUIBVUIALGN (monomer) N1

Y

Tassaelnd Mesdu saiFosduiluTuanah lnajuu




16

1oy

C| | jr— | A= | B | = o o
el ol @l @l el - @ v v
L = = |7 o - < |1 > d
E | T | = | | ~ | D] ©| & e (=
g | Bl | R|P| R v | R @
= = @ <« (g = (g (g o] (]
| | E| | & @ | & @ (o
- M| @ | & | A| | @ (= (o
- s (g = 2 | e & | R G =
cl R | Bl s —|RR|R o c
& = @ (o= = (e = (o (o e
— | A v IE = = - o = =




a d' v v d =
NINTINN 3 ﬂ?1NﬁNWMﬁﬂl@Qﬁ1§‘ﬂ’JiN!ﬁi}a

%

Y o A ) d‘d 4
GlWUﬂLifluu'] FDNHINUANUTUNUD

Do
=Re

1HHAN

v 9 A o Y
ﬂﬂﬂ]@ﬂ?TNﬂﬂWﬁuﬂiﬁ

n.a15 1 laasa
2. iy
a.1al5au
J [} =
1.eenszneunanyeId1ss luana
=
v.e133 Tuana

DUNINAAYVOIATT Tuana

1 ya v 1 A 3 A
........... B INHIMTIENF U qUAINHLAZIAA
H o Y 9
........... 159115 1emeansoni 1 15dse Tead 1a
4 a
........... aMsuou lalasnu azeandiay
' 9 v = Y 1 1 YN o
........... ¥810aN UM I gYEENNTDUYDITNNY eaHa THRIMIN
A ' 9 o Y = a a a
gudu liveruniu i lumsazaeimduneriia
o’c!' a < c!' 9 Y @ 1 %’ v o
........... uypenay Tadunaeamsiuazlszana 1 a5y aotniingd
1 nlansu
= ~ 1 & <3 4 ] a3 1 A
Fondnoewile ugnatlsa aunsoutsesmilu 3 ngu Al

< % < % a g %
ll’t’]um!,‘;]fﬂﬂ'lhliﬂ llﬂllﬁ]fﬂﬂfliﬂ ‘W’t’]ﬂ!!ﬁ]fﬂﬂ'llliﬂ

17



a d' a d =
NANITUN 4 ’J!ﬂiﬁ’;ﬂﬁfi‘lﬂiﬂl!ﬁf}ﬁ

Y v A o 1 cgl
Glﬁuﬂliﬂu@]@ﬂﬂ'm'lll fl]'lﬂﬂ'lW@]'ﬂll‘]Ju

18



19

=) Y
aslmaiteu;

[ Ao A Yo a A < Y
ﬁa\iﬂ'lﬂﬂuﬂlﬁﬂuulﬂ‘ﬂ'lﬂﬂﬂﬁﬁll PNBINUWUAITNIVDI

k) v A 9
AULDNLLAD uﬂziﬂuwmzﬁgﬂmummmﬂwm

v A

wWnisewed Ihious Wa'ld luuas

I a P N 'W
1357 Turana \WiasounIgniisg Invniagaz

q

A 9 Y
4 a I
ANTUDU "l,aimﬁm uazaaﬂcmmﬂu mmmﬂmm

paf1lszneunan Uszneudie Ty

a3 Tu'laasa Tusdu TUs@u uaznsa naapUNaN

v v = [ o
indndatiogluaisenmsnlasy frguni tiag

a o A
ATYUNIUND

Uszmuedluuaaziu Az

=

A3

Sous
d' Q
MeINVAS
da’ L] Q =S U =
uenMNUUNMARYUeIE1I T Tuanad F2luana
aaeliwasnuly lumswsyaula luisosnn’ll

D1ENOAANHULNNHUFNITY

[ Y a v 1 dy 3 A
%811 WINPT FUAINHULZIAA

< U & @ ¥
Wudrunialumssnuiaugave nsa-e
<3| J 4 < 4
Wudimlsznevvesens Tun wulad naz

Y o 9y @

58‘1]‘1]{]flﬂﬂﬂu AIYAT

v = 1
NUYAN I



20

v A =~
HUUNAaO VYA 1303 ET"ITU’JIN!@Q@

ﬂ@uﬁ 1 1IN 10 siljﬂ 10 AZHUY
v Y v A o A A = o = Y o
dneg < MiinGoudendineuNgniigaieaminoune a1

Lﬂ%’ﬂﬂ“ﬁiﬂﬂﬂWﬂ‘UWl (x) avlunszaumnou

1]
AL AAa

= o Y o aAa
1. 4153 Twana Aedsnaddiaamnsorh Tl lunszuaumsdisdin
= J [ 1 ’:3;
tesrisznounan dsznoumesigae 1l endusigle
n. 5IQUAAITYY Y. 5190NTIY

J
a. 519 laTasiou 3. 51MIVU

2. 4ol hilsasdr Tuana
. NIANINADN v. nia iy

A. nsaganIin 1. 15Tutinnadn

4
3amaunsanuass luanaludele aelalil

) &
. U1 Y. LUDN

o—

ée ez

. Anpzin 1. gANNYo
4. s Tuanadsznnlaihmihnlumsneneadnyaugmaiugnssy
4
n. mslulansa v, T1lsau

a. vy 1. NIALINADN

< o w A v P ) a3
5. «afulassadnranvouteuwaa seilosnumsgyderiuagms
= 9 o Ja v A 1 4 ] g
gadennudou s ldiamislianugusn wu'ldluasemslage 1t
Y
. lafunazingu v. Tilsu

4 1
a. milulamsa 9. 1UIHY



6. “tHluanlsznovveaeuluiuazees luunaaliszuuaise lusiame

[

o Y =| Aa A g}.; 1 9 a gy 9 T =
mqm”lﬂ@mmﬂimmmw 3’33J‘1/]\‘]"]J"381ﬁ31\‘]ﬂhﬂhﬂuiﬁllﬂi%‘]ﬂﬁl” NUIWRYOINT

U q

Tuanatszianla
a aAa o
A, NIANINADN v. a5 1u'lamsa
a. Tisau 1. lufunas ey

{ 4 9
7. sgniluesa dsznovvesllsaunedola
a 4
n.  51neendau lulasou miveu uaz lalasiou
4
¥, sgamsven lulasu uaglalasiou
4
a. 519 lulasnu miveu uazlalasau
5. sweendu lulasou Woaresa uazlalasou
) o Y A a a A Ao & 0ol 9 9
8. luiuhwihfazaeimidunnsiansuiluaeinmedelagndos
a a =\ =~ a a S A
. azawiniu i uaz @ Y. azawInNY 1 A O 1Az ia

a a A A = a9
fl. ACANYINTUU U ¥ LT © J. hl,ﬂJiJGIJ’E]fa]ﬂ

Y =\ 1 1 1 (Y
9.  fmealilsauazamansitameluanyusla

v
v A

) &}d < a Y
N.  NAMNUBAUED V. WINUUNYIULTN

A, durNIRINg o1 5. gInnYe

10. dolalulyanyuzdragaesarsdrTuana
Y IS A o
. szneumesiguinadniuia luanad
= = 9 Aaa ]
v, sy luanalllaseasnaesined lugdauinag
I~ 4 A 1 v Y o
a. umsdsznevvesmsven TasirouaonuaIeHU e
4
Taaud

a ' 3 o A o & ~ X
J. Lﬂﬂ%qﬂﬁujﬂmuqﬂlaﬂﬁ]ﬂliﬂ\jﬁjlﬂuiulaf}aﬂiﬁﬂgmu

21



22

|

=~

U
RAUUUNATOUND HLFE

s
@
AP

10

s
@
a2

-ﬁ
@
e

s
£

s
3@

-ﬁ
@
@

-ﬁ
@
e

s
£

s
@

-ﬁ
@
3

|

=

A58
NAgUUUNATOUYIAUIY

1S
@
a@

10

1S
@
EY=)

IS
@
£V

s
£

s
e

"=
@
EY=)

1S
@
£}

s
e

s
3

"=
@
£}




INAYNINTITN

<

a ci IS ) o W
NANITIUN 1 msmmﬂumm]szmm
p4

9
Hav TG eunansanmwennsas Wi udaeu

Do
=2e

1

S v v
UNIULVSITITH V1ING

= v = 4

1. unavevinuilszneumsmsarisdiznonla dezlsing
Tds@u Tudu iy
2. annalszneudamsarisiszanla Nezlsihg

J = v A a
s Tulase Tdsau Tuafu Jeniiu

v
3. Haad1dszneudamsarrisdszanla Nelsithg
~ a a Y] 4
Tosau Jeuu T ans Tu'lawse
[V Y] Y %

4. aaarnlszneumisaisersdizanlaiing
AU
5. 911113193 ¥Halszneumaaservisilsznanla Nezlsing

4 ~ v A A
s Tulawse Tosau Ty iy

1 dvd |
6. MIvMIHANGan0 s
a15%7 Tuana
v A Y :' v v A AaAad A

7. MPHNIEUABIMINIVYNINIHIID Ni3auUaziIBNIaen
w U \l |
Suidszmuemiananann aegnals

Fullsgmueimsnnwiia TudSinaiwemung lusulsznu

' ' & A
E]TﬁTiE]TﬁWE]EJNGlﬁE]EJNT‘i‘LNiJWﬂLﬂUll‘]J

23



= Y Y
Ammlnﬁﬂ‘numummg

Do
=2e

a = =
NANIIUN 2 mi‘vﬂmaqa

Y v A 9 ) = 1 9 1 dy
199 TiiniFeuaurmiminegluase vindeyase 11l

~ ~ ' L =
1. 38n0N081NHIIN a13%2 Tuana
= d' ) 9 d' J o
2. a1sw luananvimhnlumsoiensanugnisy
A3 4 ~
3. mgiueselszneuvesasyi luana
4. wulunuazwaly
5. urase1v1sn 1y Tlsau
C!'d = 1
6. 913NN TsaueguIn
1 A Y 4
7. uvasormsnIvasemsdsznnas 1ulawse

4 4 1T W o ] 1
8. ﬂ'lﬁll’f]Lllg]sf@jJ@@ﬂu%ﬂﬂWUﬁgﬂQﬂa']'J




nag

[y d

o [

1/ g | a |l H |l aln | W] 9| Ul
=\

5 a1 | w|o |8t | ulo

~ 2 ”

f S uw % | s aluls| aloe

U a8 |y n| 2 0

d a

N 1 5yl e | u | ul| || &

n i 7l a2 9] a 1

o) uﬂaaq"laﬁfn

3 W s | uw|eslvulalu|o|u

f I |la|n|o |5 | N 2|49 |48

| Tl a |35 | t]|alu|l 9|y a

h T la | 35| t|a|u|lo | a|uv
=) a ([ A

) a | % |2 ala|d| 0l 3]s

mslulamsa lusiu Tols@u
nIATiIAAON

d a
A1TUOU "lsﬂmmu DONBUIIU

UNHNKDD9
v
417

Taaua

25



Do
=Ne

1

Lo

U.

JON

a d' v o d =
NINTINN 3 ﬂ’nNﬁNW‘MfﬁﬂJf’NﬁTi‘U’ﬂN!ﬁQﬁ

Y v A o v w A [ v Jdo Y ~
leumﬁﬂuu']ﬁ'l’f]ﬂ‘HﬁWjJﬂ'J'nJﬁjJWU‘ﬁﬂ‘UGU’E—]ﬂ'THJW

) Y
Myiua 19

a3 1u'lamsa

- aiu

Ta)sau

J Y =
paA1lsznoUnanveIa I luana
=
13597 Tuana

UNUIMAIAYI0IT3F Tuana

nady

' Yya o 1 A <=
B TARNIIIRNFU UATWHNLAZIAA
. ) 9 9
asomsnsemeainsoi 1l 1ddse Tewi'la
4 a
msuou lalasnu uazeandiau

] 9, (% =S 9 1 1 Jya Y]
"])”JEJ‘]JENﬂL!ﬂﬁ@:ﬂlu!,ﬁﬂﬂ’ﬂjﬁﬁ]uﬂ]@\‘liﬁﬂﬁl f’f\iNﬁ&l‘ViN’J‘Vi‘L‘!\i

A ' 9 o Y A a a a
G]ﬂJG]futhWfﬂUﬂ§1u 1/1mu1ﬂ1uﬂ1§a$a18mmuunwuﬂ

f.

PR PN ]S A 9 [ [ 1 so’ o
mg]zlfJ‘VlmuTmmJVl@lmmﬂuazﬂizmm 1 NTIUADUINUN

@11 nlansy

f.

~ = ] & 3 J ] I '
LIYNDNDYNUUIIN LL“]SﬂﬂTUl'iﬂ mmmum’aamﬂu 3 nQuy

A [~ 4 [~ 4 a d 4
Ao wauaugnalsa laugnailsa wedudnailsa

26



a t:i a d =
NINIINN 4 aaﬂﬂwmsmimaqa

o
A1YLUD

Y v A o 1 cgl
Glﬁuﬂliﬂu@]@ﬂﬂ'm'lll fl]'lﬂﬂ'lWG]'ﬂll‘]Ju

27



UIIIYUNIN

o = a dJ U
YUY LAUNT HaSAU. (2549). fjﬁﬂﬂ1iﬁﬂu’.}ﬂﬂ1ﬂ1ﬁﬂ‘§ anuazaNuAYddal
& U = = d’ ' = Ya d
‘lﬁ!llﬁﬁlﬂdﬁﬂ'lsﬂ‘l]ﬂ 4-6 NANATITMIAIYUIINYIIAAT. NTIUNNW :
o w A o & a o w
TIUNWUNIAUINIUY 1D
U a a 4 o a
ﬁ\i!,ﬁillfﬂiﬁf)u'J“l’lfﬂﬁ?ﬁﬂillﬁ&ﬂﬂiﬂiaa aD1uUu. ﬂﬁ%‘ﬂﬁﬂﬂﬁﬂfbﬂ‘ﬁﬂ?i.@SS?ﬂ.
Y a H a d A
ﬂmﬁaﬁﬂuﬂmmﬁugm INNAIAAT aNasaNUAVdIA T ﬂij:il'sﬂi%ﬂ]‘i
= ya d a o Y
1IYUIINNATA7I. ﬂ?\fIWIW:IﬁﬂWMWﬁﬂﬁﬂ.ﬁ?ﬂWin
@ 9 = J 9 =R Y a J <@
AAIANITNJ. m‘smimaqa.{aau"lau} mm”lﬂmﬂeummmm:
http://www.ycwarit.com/Knowledge/Biomolecules/Home/1Biomolecule.html

Ay A
AUAULND 10 LUBIYU 2556.

http://www.google.co.th/imgres?imeurl=http://www.hilunch.com/wp-

content/uploads/2009/03 Ao 10 E 16U 2556,
http://www.urnurse.net/nutrition-mixed-food.html ﬁuﬁ’mﬁa 10 18U 2556.
http://www.google.co.th/imgres?imgurl=http://hot.ohozaa.com/uploads
Fufuile 10 e 2556.
http://www.vitamin.co.th/VitaminEncyclopediaDetail ﬁuﬁmﬁa 10 tugU
2556.
http://www .kruaklaibaan.com/old_forum/forum/uploads/post-33 ?mﬁ}mf]a
10 tURI8U 2556.
http://guru.google.co.th/guru/thread?tid=0690315d400b8a0a ﬁuﬁ'mﬁa
10 tUI8U 2556.
finvessyl
http://www.promma.ac.th/main/chemistry/boonrawd_site/biomolecule.htm&docid
fufiile 10 wwnew 2556.

http://img.kapook.com/image/health FUAULID 10 BB 2556.

28



29

http://www.slimnow.biz/wpcontent/uploads/2012/03/food. qud mﬁ@ 10 HIIU
2556.

http://www.manager.co.th/aspbin/Image.aspx oAU Lﬁi’) 10 18U 2556.
http://www.bansuanporpeang.com/files/images Funu l,f}ﬂ 10 LBI8U 2556.
http://www.trueplookpanya.com/data/product/blog/images/upload 3/folder rangsan
Fufudie 10 e 2556.

http://www.suriyothai.ac.th/files/u284/54567 AUAMLD 10 BIBIEU 2556.



