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Abstract

Code of project : Social 012/2558
Project name : Development of systems for determination of nutrients in Thai foods by
high performance thin layer chromatography

Researcher : Dr.Yuttana Worawut, Mr.Phusit Saengpradub

Thin layer chromatography (TLC) was employed for detecting nutrients in Thai food
and the results from TLC were evaluated by TLC densitometry technique. Three optimized
systems for analyzing three groups of each nutrients i.e. essential oils, polar compounds and
amino acids were developed. The optimized conditions for analyzing essential oils were as
follows; the solvent for extraction was chloroform, the stationary phase was silica gel 60F
TLC plate, the mobile phase system was toluene: ethyl acetate (85:15). The developed TLC
plate was then subjected to ' derivatization by iodine and the efficiency for nutrient
separation was visualized by photodocumentation under 254 nm light. The optimized
conditions for polar compounds were as follows; the solvent for extraction was formic acid
or distilled water, the stationary phase was silica gel 60F TLC plate, the mobile phase
system was ethyl acetate: formic acid: acetic acid: water (100:11:11:26). The efficiency of
nutrient separation was evaluated by visualization under 366 nm light. The optimized
conditions for standard aminoacids were as follows; the stationary phase was silica gel 60F
TLC plate, the mobile phase system was n-butanol: acetic acid: water: methanol (4: 1: 1: 1).
The developed TLC plate was subsequently derivatized by iodine and Ninhydrin solution.
The efficiency of nutrient separation was evaluated by visualization under visible light. In
addition, results from TLC densitometry indicated that there was a.similarity in absorption
spectrum among amino-acids with the same;polarity whereas their Rf values were different,

suggesting that the developed.system was specific for analyzing'amino acids.

Keywords: Thin layer chromatography, Food analysis

E-mail Address : yuttana.wor@rmutr.ac.th

Period of project : October 2014 - September 2015
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Blasulansiiduisnsusnarsifeslfunsvanenn Fdanunsousnansfinauiu
oglasendendnnisio ansssriiniuagnszatedegluigniail (stationary phase) wiodn
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nalasulaninaneuszenn peaunbilunisian 2.1

lasunlansai Fpanefis  Agaeedeudl  vwanmisvinau
Column Chromatography Solid Liquid Adsorption
Thin-Layer Chromatography

Solid Liquid Adsorption
(TLO)
Gas-Solid Chromatography:  Solid Gas Adsorption
Paper Chromatography Liquid Liquid Partition
Gas-Liquid Chromatography  Liquid Gas Partition
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lunsugnansiag TLC ansudazalingzilanuaunsadainizuumgadulazaraiely
daiavanslalimindudissnnanuidawagliiviveanyiaiiluansviinuu q vilvszeenis
Tunsindeufivuwiy TLC Tuvihdu [Wumaviiianunsauenaisuiandeanainaisuauls uaz
98131150 AUIUMIAIAINTLANAINATARDUNVBIAITULKEY TLC Tn8AIUIINTNITIEIU
Y9438 HENNINANTATIUTININIANYINNISUALENT Waswmisgavneiiatsinioud eufiy
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2.2 Mswaszsaslaewmaila TLC densitometry
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A137YNTUENULLHY TLC @1unsatuninsizilaemaila TLC densitometry &9
nann1sveumelaiiAsnisaunuarsneunIshenuulEy TLC Tagltuasnaiugnindumia 9
AILAAILEIAA LAY UV TUauiis visible (200-700 nm) Tngasunazwiinazdainnsy

N13RANauLAY (absorption spectrum) laAfiAE1IRAULANAS LS WITBINNANTYANN
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JUN 2.4 uanealUnaTun13nANGaULAY (absorption spectrum) V83@15anna1nunsius1ind

(gamma oryzanol) Lﬁauﬁ’umimmgm lagnnzilnamana TLC densitometry [3]



UM 2.5 uanaNsuenans gamma oryzanol Yuusu TLC wazargn1naiglilaininue

AAY 366 nm [3]

uonaInNAsigatvdavearstadunidieszidsnauninuds maia TLC
densitometry §iannsaldmuSunnasfisesnsluansasandsiunisuenuuusiy TLC Tag
Tdiedosuanu (TLC densitometer) Fsagfpsdonuanuiinanueniaduiarsiuieinisganiu
g9qn uazihanflsuiunsmiansgIuveasivsuUTinaud nsuanulagiaies TLC
densitometer azuaninaaanuatugiuse TLC chromatogram Faenursasuaamuils
nmlvesdsfiReIn AT g RiieURUAISIRS UM T VYTH ) LEFSaNLNTALIUTN
Uinauansiiwiassluansanals fedheeslusui 2.6
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(B)

UM 2.6 Lann15n1USuIens gamma oryzanol lngn1suanus1uiA3es TLC densitometer
(A) TLC chromatogram Waf4 peak Y89875 gamma oryzanol kagA Rf (B) N5 1u1msg1u
Y9E15 gamma oryzanol NLATIERAINNUNLANTIN (peak area) vosaIsUAaEANUITUTY

[3]
2.3 UILNNYIVD

1AsEInsn ML UVLHWUI (Thin Layer Chromatography, TLC) tumaiiafiiealsd
Tun1531A518RaNTYAAAN 9 BENUNIVaTe LEesnLumadanddusouiligann
' v ° a ¢ o ) ' a o o v )
Al IedLaLaINIsaATIZRA T avateiaed1stups1deady Jaguuladinisimun
Lﬂ%aa:ﬁaiﬁﬁ%mmmmmmqﬁuﬁamfﬂ High Performance Thin Layer Chromatography
(HPTLC) 1o dusounig & Lunas spot @15l TEC A1 develop mobile phase L
ATHUNEIT 18T @INITOAAURUNTTHIULATOID R I UL ALAL ANNTTONTINIATIE VAN WS
alansulanizvesanT ey Usuaas iAo ufeTsau picogram 1aBLA3ee densitometric

scanner FslANuLIUEWABULALIAU Gas Chromatography (GC) tay High Performance

Liquid Chromatography (HPLC) wileldanfefimngaudmiunisinses [4]

wAdA TLC 111500l uidelanainrangwyud 19U NSILASIERE15IMISHAY
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wanzauitelinanTileTgieeningndeuazuiugwnign nénnsddnesnsiingiz
ADN1TLADNIUATOILNY TLC (stationary phase) sewiln Normal Phase (NP) uaz Reverse
Phase (RP) Tz auiuilavesansfiagiiasen nsusudnaiuves mobile phase il
fuszansamlunisuenansasge wagluasuiingueivnedinisyinugisenduansiaiiung
%iin (derivatization) e lWanansadnsnesildununy TLC dree1asuisodountidilald
wmada TLC lunisiasgansomsliunnisvaaosmannefiusnganlunisinsgians
W$5d91M15 (monosodium glutamate, MSG) Tuensvding 4 [5] wuinangfivangau
dusunismusuna MSG lusnuisaelduey TLC viia normal phase silica gel 60F 1u
stationary phase 1n#&dl mobile phase A& methanol:chloroform:formic acid: §ns1au
5:5:1 (V/V) 91ntiuvinnis derivatization sagdsazans. 19 ninhydrin WagnI19IAUTUu
#28 densitometric scanning iAANLENIAAYL 485 nin. BunAdailinanisiaseifiuliug
wazdnuhias anunsansainviina MSG luewsliudivsinaiissdndeslagaiunse
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Ul 2.7 TLC chromatogram WansmsaAsIEimnUanas MSG feu (A) wagvds (B) 9101y

AN derivatization UlkHY TLC [5]

wonaniladnisit TLC uiiasigsansuiilousis o Tuemiswu nsiasizim
Usunudnauemislunsesaudinalilagld TLC arudiuimeaila ion pair HPLC [6] N3

Waumatla HPTLC ielduausun steviol slycoside Tua1msatinsisqgiiuiu 6 siia

€ v

NUIINITIATIEIE HPTLC TANaNI5 AT I AN UE LA N EIRTILDYIIN15 AT

1%
o

L9 [7

—

Tudnves 3oy undvamansitunsiasizians plaunotol Fuduaisngnuiaiifisiond
1981 Feawnsaanalininturesivddeslnedanarlunisiinsgiaeldu[y TLC silica
gel 60F mobile phase fa chloroform:n-propanol 8n371du 96:4 (V/V) kazrUTunaves
a1 plaunotetlnenisuanudae. TLC densitometer fiR1g1IAAL 220 nm. Wietuants

aaoUsaUNBUAYRaNtAIn GC wuIUsImans plaunotel Alnainmatavisassly

LANGINSAU [8]
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6

3UM 2.8 TLC chromatogram kan4n15k8nans plaunotol A1nansanane1u lngiiasievi

ANNETIAAY 220 nm [8]

pgalshndslifisneaunisiinaiia TLC ulslunisiensdasormsiuemsine
FeUszneulusmeaulnsfiflasmanmiseuayarse s iulselovisnounn nshndu
wagaunaian1sinseiies TLC Alidudeu saaldunsuasivinaiiudiugias el
mmaaamﬁunu’tumﬁmiwﬁu,azmsmu@uqmmwmmmazawﬁwmﬂﬁﬂﬁlﬂﬁaaamﬁa
Tluaandusias o e delassnisisetssidiimineivstauinaia TLC wiernldlums
Anseiansesuianiied leasinevenanienasosenmaiainmutuieldlunis

nyaaeuansymUanlues weldlunismuRuasnIwa NG g 9 eoly



unil 3

ASANEILAZIURNBUANTUNTS

Tuuniinandesneazldunn1snULazRS sUaNF 9819 @15ARNLTIUN1TIATIET wazISnng

Aegimanneivanzadlunisiesgranseimsiaeinaia TLC-densitometry

3.1 198190115 iNeY

Fnsiiushegnomsineainuraead 9 W senan Sudvande AUGMT T8 Y13
Fahaitn JulfaziBunuaznseaeuadiuin santanialuviuilaeisusdonuds Inoindosfreeze
dryer (Dura-dry MP, FTS system) flgamgfl 90 °C auldiansset1sdnuazidunausiy T

wiluinusnunliigamall 20 °C

3.2 d15dN g lun1snnag

as1adl HWER
Ninhydrin reagent Sigma-aldrich
Methanol Merck
Ethyl acetate Merck
Ethanol Merck
Chloroform Merck
n-butanol Merck
Acetic acid Merck
Hydrochloric acid Merck
Formic acid Merck
L-amino acids standards Sigma-aldrich
lodine Sigma-aldrich

Essential oil standards Sigma-aldrich
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3.3 Jaauazaunsal
3.3.1 I3eetiRdvianinuanden 4 funi
3.3.2 Unines
3.3.3 aygiliflouviayd
3.3.4 \destuayiden
3.3.5 TLC developing chamber (Camag)

3.3.6 Lﬂ%‘l@ﬂﬁi;m{ju Vortex

3.3.7 Hot plate

3.3.8 Micropipette

3.3.9 TLC plate silica gel 60F wag RP-C18 (Merck)

3.3.10 TLC sample application system (Linomat V system (Camag))
3.3.11 TLC visualizer (Camag)

3.3.12 1304 Freeze dryer (Dura-dry MP, FTS system)

3.3.13 1A309MUWIEIAEIEN (centrifuge, Qiagen)

3.4 JUADUALLUY

3.4.1 N15ANAFISEINNTAINBINITAIDEIILND b IUIN1TIATIZA

o

213 NI SVILAUUULEDN U (Freeze dry) Wed, 3sgniinunazanslusivinasay

o/ ' [
(Y o 1

A9 9 lannflviazae Nl As Ethanol way U7 LNeafina1581%1571 19280047 LTU sucrose

v
o A

. L ' g0 AV o1 Yo
glucose fructose amind acids duRaviiaratenludivane chloroform avldaing1se1m1suseian
logiufie essential oils wpztiNunosHmeTIagluaILYENRLUVRIMS lagldansndiunisaray
o 1 gram sioA2viNaaTy 1,000 microliter WaulmaniulaginIas vortex antudunnnznoulay

R399 centrifuge NMNLISL 10,000 seusiaud viamsiivdulaiedaliinsevinely
3.4.2 NMSWIENNENRUIZAUFTASUNNFUENTNTDINNS

Tupsfumansfimunzand viuniswenais aeldudu TLC ¥iln precoated TLC plate
W stationary phase Fauvseonidu 2 wfialdun Silica gel 60F (Merck, Darmstadt, Germany)

dmSun1suenasnidn uay Reverse phase RP C-18 (Merck, Darmstadt, Germany) @1%5uans?
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13147 Tun1siden mobile phase Timnzauiioldansluomsusazsliauenosnainiuazyinnis
NauLarUTUShTduTesansazatene o Wnuizan dwsu mobile phase ldlunisuennsnedl
Tu loldansazarenanszing n-Propanol: Acetic acid: dH,O waglsudnstduaunInInozlluws
azmﬁmﬁasﬂummsﬁaaéw%LLaﬂaaﬂmﬂﬁ’u n1skenansiiu polar compound wWu Hn1asng 4

Tuenmslaldarsazatenansening Ethyl acetate: Formic acid: Acetic acid: dH,O waglunisien

v
Y 1

asilaifivagu Essential oils Fududruvsznoulunisuseemsldaisuausening Toluene: Ethyl

acetate
3.4.4 NSUENE159I9N51ABAS Thin Layer Chromatography (TLC)

A50TMITRIUNSR BN 3.1 Waaes g spot adUULKY TLC 9u1anig
10 cm 8713 10 cm 30 20 cm WdIATINILVBIANIFIBE1 Favinnng spot dela3es TLC sample
application system (Linomat V system (Camag, Muttenz, Switzerland)) TuuSuiaasdangng 2
pliaz 5 pl me lane laguday band HA2131877 8 mm WALITYLWIITENINN band AB 15 mm

1%
o = o 1

ANAINU NUUTIUINY TLC AlamTeuua lukena1siau mobile phase anzaulaglavinli
Vusyuufiduda (pre-saturated system) 11 TLC developing chamber (Camag, Muttenz,
Switzerland) 3uUN3£I9LUIVES. mobile phase (solvent front) #1931nYBUVUUIZUIAL 1 cm 917

W TLC @anunvinnisiesiziludusialy

3.4.5 N1SATIVNAIIZNEI501TI5IABAS TLC densitometry

()

usi TLC Mraun13 develop waadzgniiliuvsuaziiliAiasiginisienanslneinies TLC
visualizer (Camag, Muttenz, Switzerland) Ingn1sanegusiiuwasu1a (visible light) was UV firy
g1IAAY 254 nm uAz 366, Nm MNP AT WANSALAULAEY band UasdsTilERTLA LN
Feuas UV anuenInan 200,400 nm Lﬁaﬁqﬁ]maﬂé’ﬂwaﬁmmmimﬂ absorption spectrum wagii
n1sawnulaslduasnnuenTadie 366 nm @sazldidu TLC dhiromatogram Lita3ias1zinaan

Retention factor (Rf) wazUsunparseinisaold
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3.4.6 N383199YWUS (derivatization) ¥848159M151A835 lodine staining

1%
LY

ansomsvanesiaduansiilufid Fuluniswenaisuuwiy TLC wazvinisawnulaglduas
UV iilesegnaiignenaliianunsafegnsanuaisenynslinnvin Ssfewhufzertuasiddivule
5EAnEv0UNEn lodine Tnen15utwiy TLC filunis develop wdaundaulu TLC developing
chamber filgvilaufselosymeves lodine crystal 1uan 5 wift audunaiu band fiinen

nsvURATETuULLHY TLC widahlvinseinnaislude 3.5

3.4.7 N1585199YWUS (derivatization) ¥a9s1591%151A8A5 Ninhydrin staining

1 a a

a1591m15Useannsaariluluaisnluideazurssialdaiunsaawnunulalaeds TLC

aaa

densitometry fatuIanasitfiseniuans Ninhydrin reagent @eagvinufjiseniunyiediulunsney

Aaa

1w [9] wdvimduaisdadouniid Inanasuawdy TLC fii1uns develop udunquluaisazany

a

Ninhydrin solution (8 gram Ninhydrin T 100 ml acetone) ﬁﬂIﬁLLﬁaLLazﬁwiﬂﬁﬂﬁ%wﬁqmwﬂm

Y

90-100 °C U@ 5 U7AUANNALAUAYIANTRHIUNITREAT UV LAY TLC wardaunludmseinnu

35lude 3.5 saly



uni 4

NANISNAARILAZINUSITHE

4.1. MSASENRINTARBE9AeITURUULBanuTe (Freeze dry)

onssheteildlumsmaassiounadeimnudsldvinisfusaeddagnisdeain
Sy NS TUARIULERTS TuRDUNISASENETSERDE e site AL e AU Ll ule
w3pulagnisnsesouadiutuns Fadmdnuazinluvugedaeidiutauudenuds
(Freeze dry) 1nuLAS 09 Freeze dryer (Dura-dry MP, FTS system; g‘Uﬁ 4.1) fianiny

[ v @

deyyInNTA (vacuum) wazaannll 290 °C 1l 3 Ju wudiemsiieglidnwasduiu

@

< v & = VYo v o i aa < =
LUUNDULLTS ’«J\‘ﬂ,fﬂmm‘[@EJmiUﬂsLuluImLﬂummLLﬁﬂﬂﬁﬁﬁ?%N@Wﬁ%M NYULLUUNIE

wideawanalugy 4.2

g‘lJ‘ﬁ 4.1 1304 Freeze dryer (Dura-dry MP, FTS system)
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A B

U 4.2 9msiegavdnmsium s uidonuds (A) waremsieg1anawsiu

sualululesiaumal (B)

4.2 ANSUIENIITNAUNTENFIMSUNISHENETDINNST

4.2.1 NSAIEN1AMNSAUAIMSUNISHEN essential oils 91NB1M15ABE19

[ 2

o | Ay = aa =~ I3 1%
E]']‘W']im']@EJ’]\?NQV]VL@"U']ﬂﬂ']ﬁLmﬁﬂﬂiﬂﬂ?ﬁquLW\?LLU‘ULU@ﬂLLmﬂlﬂQﬂagaqﬁiu

chloroform Tuanududu 19 wi s1niswinstuugndauiuasdrunsneussnainiy
wazthaunznetldaranelushviayanesu < tdua 1, Formic acid; Ethanol waz Acetone
Huusndruikasnzneudnnse wasthdauietudazdaiiaiall spot Uuwky TLC lu
U33eu 2 Wae 5 microliter e band Wiavnnswen-essential oils wudnan1az (condition)
funzaddmsunisuan essential oils tauAnaskd chloroform 18usviazane stationary
phase @8 silica: gel 60F Lag mobile phase Ag Toluene:Ethyl acetate Tudnsnadau 85:15
N3 derivatization paensiaugiseiulessmevestalefiuazs s3adinseiusydnsam

NSWENANTEIMIIMENITILAMALAIANNGNIATY 254 nm kanstuzUn 4.3

1199970 eSsential oilstduansuaysznininiunangudaiidusssusznaulua1mig

U9riinddntssnie ltiddads@ainsaazataleaty chlorsform @aidudivinazanefliiien

' [
aa o

wuiy Wethluuenuuteiy TLC fn silicagel 60F 301U stationary phase 713i9733a1311580

v
o

Juiunyiniiviavynfiviniely essential oils urwfialild wazusingiluwaudvuden
Ufnzeniuleszmevad lodine F3@1115003993LAT12ALAlAENTANEANTILEAUE1IARY
254 nm TurazAn1sitas1zilaelaguny TLC Reverse phase RP-C18 li@1unsanen

essential oils latfiaannlafinisBanizvesuianavesansansiu stationary phase vl
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n15 smear TusE1119n15 develop 1lag mobile phase A3ULEYU TLC Reverse phase RP-

C18 Falalmunzauiaziunlelunisiesizddt essential oils

a1 254 nm 366 nm

ifinng
derivatizat

ion

Derivatizati
on A7

lodine

V2N 24 =3 A N\ 2S¢
=6 ||{F A el 2\ 5Y|6 &

sUfl 4.3 nsusnessential oils Tuawnssiaegns bansSuiiguseminausu TLC Alifins
1N derivatization UWagHnIs derivatization laglalesu asiadtasigvlagnisaianinain
a1 (A) wasTiAauEITARE 254 nm (B) Haziasiinaalenaaau 366 nm (C) Audsuy
lane vinelan 1 uaz 2 Aodaulareadiaindomasfiazarety chloroform Tag spot fiUsune
2 uay 5 microliter AU lane wnelas 3 Aedunzneuaratsluiingu lane weLaY
4 fAedrunznauazalslu Formic acid lane uneiav 5 Aediunznauazalsly Ethanol uag

lane MU18LAY 6 Avdiunsnauavatalu Acetone
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4.2.2 N1TRIEA1IZALRUIZENFI1UTUNITULEN polar compounds 31NBIRT

A8819

Tun1svaaesman Iz audIsUNITLENa1UsZIAN polar compounds L
11m1a glucose, sucrose, fructose, maltose warihmasindu 9 Mluesrusznauluems
Tnanelulassadauaivesansussianilusenoudieny hydroxyl (OH) Fafan neaanduds
setuIensldannglumsuenansiidududuieniu 3nnsneaesnuInan g al
° o P I3 Y N . & o o ~
dusunisien polar compounds launnslduinaumnse Formic acid Wuiviavatslned
stationary phase AatH1 TLC ¥iln silica gel 60F way mobile phase A9 Ethyl acetate:
Formic: Acetic acid: dH,O Tugns1@iuw 100:11:11:26 YNA15ASIAILATIENNITHENAILNTS

18 NTIRAIAIINENIAAY 366 nm LaAAILUFUT 4.4

polar compounds Tueimisisgsamasaazansldilusazarefisalaun ¥
nduuaz Formic acid usiavanelfoenselianusnazaieldlufvhazaneitlifidasy q wu
Chloroform, Ethanol kag Acetone Taganun3adainnann band ftlaisinguuudy TLC
wenvNi polar compounds §9@1311509UAY silica gel ULWLEY stationary phase 14

\as91niusy hydrogen sewinmm hydroxyl lnenasuenasdulumuaninanufids Feens

' o '
aa v A

NN 8LAADUNLAT O8N stationary phase 111899710 7W1sY hydrogen fA111LL5e 39
Funmuu band AINAIRENIIUAIYBINHY TLC Tuunugdl polar compound Milann
Anuutatagnitazadnsaeaeunuuky TLC Wlalnanian annegildlunisnsiadmsea
d' £ Y d’ =l 1 d' 1 a
nswendunsadLn aRansnnaedlAtnLuAian Aoy TLC NI4T develop wazliifinig
11 derivatization wazaranwlaglduasfialILe1IRdU 366 nm LagzANNSAEILN ALY
band 7finnsiEBuadiiosannnisnszsulagnas UV nanauenaniu 366 nm laeg1adniau
Tuvauznisvia derivatization laglaseingvas Todine ax AN 1SHSIILAS LN bl TRLY

ad o

wiiials Lieg9TRBIARaNIsuAts (Quenching) YasmliadnviliAanisiseuaslae lodine
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(I NLilele! 254 nm 366 nm
aifinng
derivatizat
ion
12 3 4 1= 3 4 1 2 3 4
5 6 5 6 5 6
Derivatizati
on Ay
lodine
12 '8/4 i g N 1 (23 4
5=6// =6 £ Bl J8=AG

Uil 4.4 msuen polar compounds luemasiegs kansFouLiiatse i TLC Al
1in5vin derivatization Wagn1URAs derivatization Iag lodine #599AIEALALNITAIUAN
U7 (A), LEAITIANENIAEY 256 nm (B) dastadfin1us1asy 366 nm (C) musidiu
lane vanelan 1 uad 2 Aedulavashegnerafiazanaluchloroform Tay spot fiUsune
2 uay 5 microliter AmETU aihe MnBlau. 3 Avd iunsneuasanglutingu lane mneia
4 fedrunznauararaluy Formic acid-lane waeae 5 Aediunznauazalsly Ethanol uag

lane vU8La% 6 Adiunznauavaalu Acetone
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4.2.3 N1SPIENTIANZANGEIMSUNISHEN amino acids

a159715U58LAN amino acids IaLdua1sinan polar compound tilesa1nnelu

lassasaniusenauniey amine wag carboxylic wanaNHUMLYU14 (side chain) vDs

v o
[

polar amino acid Ssuszneusevyiriinanesindeditn feduanzildlunisuenisiondy
ssuUTiiTatuReaiu Msvnassildvinisfuman e imnzaudmiunisuen standard
amino acid 111 20 o9 WeWaLNsEULTI@Nsas LN amino acid urazwineonainiulag
fin1sannAnuLanAeiuresan R Bse1aiiluldlunsigadviavesninesiiluly
ansensfegsld 9nnsnaassnuIanzTiawsaldlunisuen standard amino acids
laun stationary phase Aslii TLC 2l silica gel 60F wag mobile phase Ao n-butanol :
acetic acid : water : methanol TugRsIEU 4 : 1.: 1 : 1 $NISATIANATILANITUENAILATS

U381 lodine wag Ninhydrin solution kagaienmlagldiasyn wandlugun 4.4

A1TLENUDINIAD LA TUVULEY TLC IndnnasituLAsiuans polar compounds
NaARAEaIN1IIUAY silica gel UK TLC latllosanniusy hydrogen MARTUSEAING
vynfivivensneziilunazluanares silica sebnssweanaziduluniwanimaiuids lne
nynozilunivanIn 13U Lysine kay Arginine zLadounlatosuu stationary phase

= I~ 1Y) = o & ' v ! '
LUDI9INAUAINUIIYBINUGY hydrogen 1A ITEINALYIY band BYNINATUANVBILNY TLC
TurazNnsnezilundvduas MU Phenylalanine tlaz Tryptophan 9iAaRuUULKY TLC
Wlalnandy aaneildlunisnsaaesigimstieniiansnsodunananisvaaedadniauian
ADLLNY TLC 7aunis develop agiianas derivatization NU&15 Ninhydrin reagent @99y

Y o aaa ) ! \ A =~ Yo o L a A A
Wvhuisendeny amine lunspeziilu lelasupusauaznaduansdiimsedi [9]
wazarusaldmaln TkC densitometry Tun193lasIgw absefption spectrum v84nIAOLl
Tuldazrialagn1SELAURAIANE AGULEIAILA2005700 NM FINANITNAGBINUIN
absorption spectrum Uaslisiazn N sMUTSAVUZLANANAY LeldN vz IAAUARIAUAIL
NANYRIANNINTT (JU 4.6) UoNINUNTIATILYAT Rf vaansnezilluwsiavyialagnisawnu

WEIAILEIAAY 408 nm NUINSTUUTENUsawennInezluLfazyinaananiulaiiasain

A1 Rf NANAAUAILANILLANT19N 4.1
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Leu Phe lle Met val Ala Trp Thr Glu Ser Gln Asn Asp Arg His Lys Cys
(X Y

\
\
\

\ /

wﬁmsm%@ “iw4jw,‘¢mm-. cids) V14200 el TLC siica
\ : /

~

gel 60F 1¥u station : acetic acid : water :

= —

, bile phase %
mﬁmm& ggjﬁ’ﬁ%mﬁ’uiassmwaa lodine
?%sﬁfiﬂ #

a:Solution (B) ==

xm‘\
methanol Iuéjﬁmeﬁﬁ:&:

-b
(A) wagn1sviisenriu Ninhyii ;
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Lys
Glu #
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= . . a i a -
M197199 4.1 L@ngA1 Retention Factor ( Y0anInzAluLAaz Il INNSLANUTAIILET

ﬂﬁlu 408 nm




uni 5

agUnanIInAaauataLauaIL

5.1 d@3unan1maasg

pwnsiegalaunseulne vt uudenuds (Freeze dry) uagyinnisnnaes
wan1zfmutzanlunisuenalseanasiue misaaegrslaemaila Thin layer
chromatography (TLC) waziiasizsinanisneaesiaeinaiia TLC-densitometry 913150
34A51294 absorption spectrum 18913 Fududnunianizfvesaisunaseiale wui
41501M15Us2LATN essential oils Tanedinunzanlunisiasziaonisly chloroform 18
favinazane stationary phase Ao silica gel 60F kag mobile phase Ao Toluene: Ethyl
acetate Tudnsndau 85:15 91ntusiinas derivatization Wi TLC @iFun13 develop 1a2
munsvihugiseadvlessvevadlelenunaznsaninsginstsyansnmuenaisemsie
MIEENINTIREIATINEIIRAY 258 Am

TumsAas ¥ polar compounds mudiansiivzauiensidiandunie Formic
acid {Wusiiiazanalaedl stationary phase Asunu TLC wiia silicagel 60F uaz mobile
phase fio Ethylacetate: Formic: Acetic acid: dH20 Tushsraau 100:11:11:26 150579
AATILRNIRENTRENTSENENIREIAETIAAY 366 nm

NMATznIRo il AsEIUNU ANz aulun 1T s 12Alaun stationary
phase ABlNY TLC 4@ silica-gel 60F waz mobile phasef s n-butanol : acetic acid :
water : methanol Tusmsad 114, 1 /=1 9519A5 1 RU T2 ANTAINNITUINAI8NITVN
U367 lodine wag Ninhydrin sotution wazdhannlaeldiaswn venaninanisnaaos

1%
o a

31115911 TLC densitometry wuitiniunsaesflulunquinfianmaiuuuifeniuasdl



24

absorption spectrum fiaa1AdsiuLAaziliAY Rf AlUnAU Felanainssuunimuny

a11salensivgeunsaesilluksasuinloAaudnadmng

5.2 YaLduauy

5.2.1 Anwasnisueniiudszansamuazanudinizlunisienasemsundu
wun3ldans POBIQ Tunsinszvinsnasdluluems Feansiavyihugisewazaiunsasin
Tinsaordlurdanie q faAuwnna1aiuld [10] sudumaiinanudumglunisasiainssi

wsen1sld 2D TLC [11] Tunsuenansemsusgrsesnanndied199mmns
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