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Development of Systems for Determination of Nutrients in Thai
Foods by Thin Layer Chromatography
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Abstract

Thin layer chromatography (TLC) was employed to detect nutrients in Thai foods.
The TLC results were investigated by TLC densitometry techniques. Three optimized systems
for analyzing three groups of 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 derivatize by iodine, and the efficiency for essential oils separation was
visualized by photo documentation under UV light at 254 nm. 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 polar compounds separation
was evaluated by visualization under UV light at 366 nm. The optimized conditions for standard
amino acids 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 amino acids
separation was evaluated by visualization under visible light. Results from TLC densitometry
indicated that there were similarities in absorption spectrum among amino acids with the same
polarity. However, there were differences in their Rf values, suggesting that the developed

system was specific for analyzing amino acids.
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1. NuuwazANudAy

wadalasu NI NIIARUULALUS (Thin Layer Chromatography, TLC) @ansaldiiasigians
Inannuanevila Taen1s3asieidae TLC fewinismaniiedivunzaud olinanisiinsizi
onugnAesusiuNnTign Meganuddenounthildldineda TLC lunmslinszsiansemnslaun
nsnAaeIIan1T mzanlunis3iAs12Ransue @813 (monosodium glutamate, MSG)
Tuemnsefiaig q [1] wuindnisfimunzaudmsunismusuna MSG Tuerwisie wiu TLC ¥ia

normal phase silica gel 60F Lﬂufgmﬂﬁ'ﬂ (stationary phase) I@aﬁ’i’gmmﬁﬁlauﬁl (mobile phase)
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& methanol: chloroform: formic acid §951d7u 5:5:1 (V) a1t ushn1sad eanseustusdae
a15azany 1% Ninhydrin Wagns397aUTUuA28 densitometric scanning fiaue1indu 485 nm
gelstnansTieseiiuiuguasdaaligs Snvisfisaiignnitnisiesigidae HPLC uenanil
ginmmi TLC inlesgiansuudeusing 9 luewns wu mslinreimuSnadnauemslueiosa
malilngld TLC mugifumadia ion pair HPLC [2] nstamuinedia HPTLC ileldvuTanm Steviol
slycoside Tuanmsudinsng q S1usu 6 3iin NUinNTIATIEdae HPTLC Tikan1s3msnziid uiug
wanfioamsadievhnsinseion [3] luduwernuidemandurans wWu msdeszdans Plaunotol
Faduasngnuaiii dgnineen anwnseadaldanluvesiuddoslaedanelunisiinse
Aelfusin TLC silica gel 60F nAadeuil Ao chloroform: n-propanol 8na@a 96:4 (V/V) uagw
U3110u03a15 Plaunotol Tnensuanudie TLC densitometer iA78813AA Y 220 nm. Wetikanis
npaeunUSsudisuturaiiléann GC wuinUsunaans plaunotol gamnmaiasaodaiunndneiu [4]

agnslsfdlifisenunisimaia TLC uldlunsiessdasomnsluemsive Fasznay
Ueayulnsifasmaunsewazansomsidulsslonisiuumnn fmunuidediedidmne
flazWaunineda TLC wWisthuldlunsiesgiarsemseilasg o luewnsive Feanunsadesen
wagianunadansinsgialidudou saldunaazlinafuiuguagdagliaunsoanduny
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2. W/AUUUNITIY

2.1 Msatpansemsanesiegaiieldlunsiasey

themsieg19finunsiutsuuuonuds (freeze Dry) udrunavanelusivinazaieiisen
Ao ethanol uaztiiiteaninansemsiiies druivhavarefildiidaie chloroform 19afnansenis
Uszstanlodu Tnednstdiunisazaisfe 01m5698e9 1 g modavinazaty 1,000 pl wauliidniu
Mntusenaiuieeniaglries centrifuge AANEY 10,000 sousiouTiilothluinszdely

2.2 MSMAN LT Z AL MSUNTRENENTOIMNS

T#usiu TLC wiln precoated TLC plate Luigninisdautsoonidu 2 vdialdun Silica gel 60F

o ) a

(Merck, Darmstadt, Germany) dmuNsuenans e uas Reverse phase RP C-18 (Merck, Darmstadit,
Germany) dwsuansiiliits Tlunsidengmandeudiliimnzaundeliaisluomsudasyia
LonooNIINfUIyMINALLarUSUSIT@mesansazaterne q Tivnzay dmduipamandoud
Aldlunsuennsnesiilu 18ldasazaenausewing n-propanol: acetic acid: dH,0 uazUsusnstdau
unInsnerdlunsazyilnazieneaniainiulagiansanainei Retention Factor (Rf) @un1suen
mimmiﬁﬁﬁfﬂ%’miazmamamwdw ethyl acetate: formic acid: acetic acid: dH,0 wazluns

wenanseMs N lfivalvansanse g Toluene: Ethyl acetate
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2.3 ANTUENEITOIMSIALTS Thin Layer Chromatography (TLC)

1N spot @15RI9EAIUULKNY TLC A28 TLC sample application system (Linomat V system
(Camag, Muttenz, Switzerland)) TuUSsnauan @981 2 pl way 5 ul sio 1 uau iy TLC Al
wisuudalunenansinutgaiaied euid levinliif uszuud susdlu TLC developing chamber
(Camag, Muttenz, Switzerland) 2unsgitsuurvesigaaLad ouiivinsanveuuuUszana 1 cm 3ath
Wi TLC senunvhnsieszsilususioly

2.4 ANSATIVIATILAET01M5LAETS TLC densitometry

s TLC iuinniaed euiludaluiieseivssdvs imnisuenansenmisineia’ es TLC
visualizer (Camag, Muttenz, Switzerland) Tagnnsanegusuuasuniuazuas UV ey e1pdu 254
M W8T 366 nm AUENTU MU hMsELn LR ATk UTeEn ST IR EuMSKenSIELET UV Auen
Ad Y 200-400 nm Lﬁ'aﬁqaﬁwﬂé’mzﬁ%amimﬂ absorption spectrum tagvinnisaunulaely
WAIAINEIAA U 366 nm T9azldidu TLC chromatogram Wi 831A512%%1#1 Retention factor (Rf)
YodaseIRely

2.5 nM3asseyiius (derivatization) ¥e4a1581%13kA835 lodine staining

ansemvasriadumsiliiduagliannsansaialdsenas UV SsfewhuiAsonduans
PiliAng Tnonsuiusu TLC Aiuingaandouiiudundoulu TLC developing chamber fil#i
Tdusadelesemeveundnlolofiudunan 5 uifl adunaiulouiitinainnsiugaserwuuy
uN TLC uandailvieszvinely

2.6 N39O UINUSVDE1501115LeT5 Ninhydrin staining

ansomsUssnnnsneziluduansilififuasuwinliannsansianuldlag3s TLC densitometry

aaa [ 1

Jadieavhufiseniuans Ninhydrin reagent Feazviufjisendumgiedulunsnezdlu [5) waninduans

a

a v Aaa ° | a Y] = Y ' . . & o v
Wedounild lnenisuiuny TLC inuigaiamdeuiiudunguluaisagaty Ninhydrin aanuuviiuis
wagthlviliSeutigamail 90-100 °C \uwan 5 witaudunamiuwaudvesansiuuuuiy TLC Faily
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3. NANISVNIAADILAZIANTAINE

3.1 PsmENMEImINEALE S UNISLENENT0NTUSEAV U U N8 SFDENs

an1git wmunraud T unisuenansemsussnluunasfunenssme teud sl
chloroform iludavhazane Sgnails A silica gel 60F uazignialadeudl A toluene: ethyl acetate
Tudnsndiu 85:15 virnnsadrsanseyiudifidmensvinujisertulessiveveslelefuuaznie
AAS1ERUSEANEAINNITHENAITOIMSHIBNITANBAINT HAIAIINB1IAAY 254 nm LLa@ﬂugﬂﬁ 1
\ieennansiegaduansnauseninsisunatseiniidussdusenouluems viewiadidqdes
vidoliifita3sanunsnazangldaly chloroform adusiazanedilifidauruiy Wedrluuenuuuy

[
== LY LY 1 1

TLC %ila silicagel 60F Fauduigaiadeifidn earunsaduiumyiafivnenyfddanieluluana
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ansiegnsunsytinlile [6] LLﬁ%U'ﬁWﬂQLﬂuLLﬂ‘Uﬁ‘ﬁuLﬁlaﬁﬂﬂgjﬁ%mﬁUlai%L‘stdaﬂ lodine @9au150
pnalieseildlagnisangnmiuasnnueiady 254 nm luvnginisieseilagldusiu TLC
Reverse phase RP-C18 [7] liaunsonenansermsnguluiulsiesnnlaiinisdainzvedluana
vosansansfiuigniads vilvAams smear lusswriamssiuigniaindoud daduusiy TLC Reverse
phase RP- C18 Fdlamnzauiaviunldlunmsiinseiansemangulusiu

3.2 MIvnANETvANZAAMS UM SUENANSENSNALTITIH (Polar compound) A1nevNBEs

aﬁmmimjmﬁﬁ%’s U denaniagig g angluluianausgnoudiemy hydroxyl (OH) Geil
anmamduds Fafuisfeddannzlunuenasiifuiaruionty mnnmeasmuitane
fumnzandmsunisuenansomanguiiisa Iiudnisldinndunie formic acid iufvhagans
Tneifnnindsdowsiu TLC wiln silica gel 60F wazipaiaadeuiiae ethyl acetate: formic acid:
acetic acid: dH,0 Tun31d@2u 100:11:11:26 #59931ATILRNTUENFIINNTENEANTARAIAIILETN
adu 366 nm uandluzuil 2 avsormanguiidtaluemsdieguanunsnduiy silica gel vuuy
Fpnaileld Lﬁaamﬂﬁuﬁz"l,aiml,ﬁmiwdwmg hydroxyl Taglunisuen ansiddrunnasiadeuiilatos

vuigniadaiesainiusslalasiaudainuuss Jadunaiuiaudinaiegnisiuasveuiy TLC

%
Aa o aa I

Tuvazdiarsermsiiddaifanmanududatesninavannsandouiivuusiu TLC Widlnand
Immza’lmméﬁmmLﬁuLmUﬁﬁmiL‘%aqLLmLﬁaﬂfmﬂmiﬂizﬁuimaLLEN UV fimsenana 366 nm
Igegnadaian Tuvagfinmsaivaseuiudlaglosziveves lodine aglvinanisnsraiiasziinlidaiay
Winims 1eaane1ainnisuats (Quenching) veswgiafiivhlshAnmsiFeuaslag lodine [8)

wawa (A) 254 nm (B) 366 nm (C)
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U 1 nsusnansemsUssnluiusasituneussveluo o uanaUsuidioy
seyiausu TLC Alirunazrunsaivanseyituslaglelofiu nsainneilagnsaionmain uas
372 (A) W UV finnuenipau 256 nm (B) wazuas UV finnugmnay 366 nm (C) mudsu wau 1

way 2 fedulavessnegsomnsfiazansly chloroform (Usunas 2 wae 5 ul auadiu) wau 3 fe
dunznouvetemsiiavanelutinngu wau 4 fedrunznevly formic acid wau 5 Avdrumznouly
ethanol uag wau 6 Aediungnoulu acetone
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WA (A) 254 nm (B) 366 nm (C)
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lodine

U 2 Msusnansosnauiiiidaluensiiedns wanadsuiileuserinausiy TLC Al
wagrunsaseaseyiusinglolefiu n3999A32MlAUNSENNINAINLEIYT (A) wasfina e
AAY 254 nm (B) wazuasTianuenIndy 366 nm (C) MuUSIFU wau 1 way 2 Aedulavesiietis

anmsiiazarelu chloroform (USHeu 2 uaz 5 pl mua1au) Lau 3 Aodunznauvesesiazans
Tuhndu wau 4 Aedunznauly formic acid wau 5 Aedrunznevly ethanol uas wau 6 Aedau

penaulu acetone

3.3 @anNNeMmanzaudInsunNskenNNIABLdlu (amino acids)

ANSLYNVDINTADEI LUUULAEY TLC S1annI1siduLdeInuansnien tnensnazdlunidiuin

WU Lysine 4ag Arginine azindoui latiaeuuigniatiniiosaindanuussvesiuselalasiauuin

o

= @ [ ¥ 1 1 a a .24'4:45 v 1 .
WEAINALNULAUBDY N NATUR NUDILAUY TLC TuvaugNnsnesdlundviuoy 1gu Phenylalanine wag

Tryptophan agtadauiivuuay TLC lauinnin (SUN 3) lagan1enldlun1snsiadnsiginisuen

Y
Ao Ql' = 1 A (% ‘:l' Q{' 14 Y . . = 14 o aaa
ipauNgaAuEY TLC ANwign1andiauiivagasaaseuiusiuas Ninhydrin @ad1vitdisen
fumy amine Tunsnezdludlogminlidou auinduasdiimiedi (5] wazldinaila TLC densitometry
Tun193LATI%9 absorption spectrum venTARzdlULAazTIAlAYNITALAUNAIINEIIAAULAIAIUA

200-700 nm WU absorption spectrum vassaznInezilulidnwuzianaenuy [luunazain

LY 1% [ a

1 d' & N & a ¢ 1 N
LLAUANFWUSNARYNAUATUANTNAITNUUT (E‘U'Vl 4) UaNINNU NIFAATITNA RF I@Hﬂ'ﬁaLLﬂu%ﬂ'ﬂﬁJUqu

=4

AAU 408 Nm WUAE@ILISALENTEANTARLlunanaNAUlA 1H9997ndAT RF Auana19iu wanaly

AN 1
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Leu Phe lle Met Val Ala Pro Gly Trp Tyr Thr Glu Ser Gin Asn Asp Arg His Lys Cys

UM 3 nsuennsnezliluninsgIuns 20 ¥l Waeld TLC silica gel 60F 1Wu Jnnnails
wazInnIALAGaUN Ao n-butanol : acetic acid : water : methanol Tudasdu 4:1: 1: 1 uagyh
Un5811u Ninhydrin Solution
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gﬂﬁ 4 Absorption spectrum ‘Uadﬂﬁﬂazﬁiumm@m (standard amino acids)
WU 19 Fia lpensalnuiiaue1Inau 200 — 700 nm

15199 1 A1 Retention Factor (Rf) 989n500¢ Tl UkAazsLna1NN1SHanUAIAINen? Aau 408 nm

Amno G AV L I F P M S T Y W C N Q H K R D E

acids

Rf 037 047 062 072 0.7 072 036 066 039 046 07 074 0.1 0.3 033 008 007 012 031 046
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4. a3Unan1innaeg

! v A a a = o & o o

a1somInqulududaneivangaulunisieseiaenisld chloroform Wudinazany
19n1Adie A wi TLC vl silica gel 60F way IgnAdoaun Ao toluene: ethyl acetate Tudnsnau
85:15 wazadansoynusalelelofu TAT1EAI8uaIANEIIRAY 254 nm @N1IETALIZANV DY

Aad o« v % & a . . & o o Ao PN .

81501151197 ARNSIUINAUNI e formic acid W udvhavarelaeiiigniailefe silica gel 60F
wazInNIALPRBUN AB ethyl acetate: formic: acetic acid: dH,O Tudnsndu 100:11:11:26 I1A189R
N13AIBNIMNTKEIAINEIAGY 366 Nm N153LATIZNIARZI lULIRNTFIUNUIIEan e nzaulaLn
Tnnatishe silica gel 60F uazinmAwaeuNAe n-butanol : acetic acid : water : methanol Tugnsndau
4:1:1:195393A51MA1801591U AT uaNs Ninhydrin wazatennlaglduasens wenani
971 TLC densitometry wuanmniunseeziilulunguiifian nduuuiiediuazdl absorption spectrum
S v =~ o ! a v o = [ a o = % a a v
AAaundaiuwaazdian Rf 1 10winAy 3auanadnssuuiwauduausalduenstinnsnozilule
ALt Tneviienusng q W aandueimsuseantuide anaissuuiinawuilluussend
Weliaseansemnsussnminiuensemefiegluayulnsdadudiudszneuluaisaundlneg wiens
a ¢ 1a H < & dad & < = a ¢ a
e Usunaienad sduansniviluemnsvundlvenasiss saudnsnsiaiweinsnesiily

Ussnneing 9 luewnsivediielfidudeyamdavnnsdmsunmsenuauamunmuesemsselula

5. nafnssuUsEneA

Adelasunsativayuideansulssnatunela avinedemalulagsnsueng

Snulnduns Usesndeuuseanas 2558 w@aiilasanis Social 012/2558
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