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ABSTRACT

Slica gel, cellulose, kieselghur alumina are the common materials used
as a stationary phase on a solid support in thin layer chromatography
(TLC). Thin layer chromatography is used most frequently to determine
the purity of organic compounds. This study compares the efficiency of
mixture of cassava and corn starch as stationery phase at three different
mixing ratios of 50:50, 60:40 and 70:30 cassava and corn starch
respectively using solvent mixture of Butanol, Acetic acid and distilled
water at ratio 2:1:3 respectively to separate the colour components of
red and white petunia petal s (Hibiscus flower). The separ ations obtained
were distinct, showing that cassava/corn gel does not enter into
irreversible reaction with the analyte or the mobile phase. Hence, it was
discovered that cassava/corn gel could separate effectively.
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INTRODUCTION

Chromatography isalaboratory techniquefor the separation of mixtures. Itinvolves
passing amixturewhich containsanaytethrough astationary phase. The stationary
phase separatesthe anaytesfrom other molecul esin the mixture. Chromatography
isaphysical method of separation in which the component to be separated are
distributed between the stati onary phase and the mobile phase. The stationary phase
may act by adsorption, partition, ion exchange or gel permestion. Thebranchesof
chromatography include gas chromatography whichisdividedinto gasliquid and
gassolid chromatography, liquid chromatography whichisalso divided intoion
exchange and exclusion chromatography. It also dividesdirectly to paper and thin
layer chromatography (Edward and Robert, 1978). It involvesastationary phase
of athinlayer of adsorbent likesilicagd, duminga, cdlluloseand kiesel ghur on aflat,
inert substrate (Abere, Okeri and Okarfor, 2005). Thin layer chromatography was
first introduced by 1zmailov and Shraiber (Kamlesh, 2000). It is a form of
chromatography useful for wide scalequditative andysisscreening and canaso be
used for quantitativeanalysis. Itinvolvesastationary phase consisting of athin,
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uniformlayer of about 0.1—0.25mmthick of adry, finely powered materia applied
to asuitablesupport such asaglassplate or anauminumfoail or plastic. Themobile
phaseisallowed to moveacrossthe surface of the plate by capillary action and the
process may depend upon adsorption, partition or acombination of both.

Properties of Silica Gel, Cassava and Corn Starch: Silicagel is aform of
slicondioxide (S O,) that containshydroxyl groups(OH) and oxygen atom (O,).
Thesliconatomsarejoined viaoxygen atomsin agiant covalent structure. At the
surface of thesilicagel, the silicon atoms are attached to—OH groups. So at the
surface of silicagel you have Si —O - H instead of Si -O-Si. The surface of the
slicagd isvery polar and so can form hydrogen bond with suitable compounds. It
hashigh viscosity and beforeoptica qudity isachieved, it requiressuccessivemeting
(Michel, 2007). Silicagel isanamorphousformof SO, withavery poroussiructure.
Its propertiesdepend critically in the conditions of preparation but typical samples
have aporediameter of 2200—2600pm. Surface areaof 750—800m?g* and bulk
density of 0.67—0.75gm henceitsuseas chromatographic support among others.
It can absorb 40% of its own weight of water, chemically inert, non-toxic and
dimensionaly stable (Greenwood and Earnshaw, 1997).

Cassava, originated in South and Central America, brought to West African
costal areaby emancipated slaves. It hasseveral varietiesand speciesanditis
propagated by stem cutting (Internationa Ingtitutefor Tropica Agriculture 1990).
Itsleaves and tender shoot servesasvegetable. Cassavatuber producesethanal,
animal feed and starch and it consists mainly about 60— 70% water aswell as 35%
carbohydrate (Ogunmola, Nwokochaand Oke, 2001). Maizeisanimportant
source of food and manufacturer’s productslike breakfast cereal's, snacks, corn
flour and starch syrup. It consists of about 13% moisture, 9.5% protein, 4.3%fat
and energy 1.19M J100g (Pearson, 1997).

Maize and Cassava are mainly carbohydrate. Carbohydrates undergo
varioustypesof chemica reaction depending onwhich functiona group(s) isinvolved.
The hydroxyl groups (-OH) in the carbohydrate can hydrogen—bond with polar
substance. Adsorbed water from the surface must be removed by oven drying at
about 30°C and 60°C to prevent leaching. Okor, Uhumwango, Eichieand Gbenewei
(2006) report that maize starch mucilageis 4 to 8 timesmoreviscousthan cassava
mucilage(tapioca) at room temperature. They explainthat at 50°C the viscosity of
cassava (tapioca) mucilageincreasesdightly whilethat of maize starch decreases.
Carbohydrates undergo varioustypes of chemical reactions, depending onthe
functiona groups involved. The hydroxyl groups (OH) in the carbohydrate
hydrogen—bond with polar substances. However it must beair dried or over dried
at lower temperature between 30°C and 60°C to prevent leaching of starch
(Ogunmola, Nwokocha, Oke, 2001).
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Theory of Thin Layer Chromatography (TLC): All formsof chromatography
involve adynamic and rapid equilibrium of molecul es between the two phases.
Molecules are moving backward and forward between the free states and the
absorbed states dependson threefactors:

1. Thepolarity and thesize of molecules

2. The polarity of the stationary phase, and

3. Thepolarity of the solvent.

The solvent soak up the plated, the dissolve and the compoundsin the spot on the

baseline. The compound present then tend to get carried up the plate asthe solvent

continues to move upwards. How fast the compounds get carried up the plate
dependsontwothings:

1. Thesolubility of thecompoundinthesolvent. Thisdependsonthe leve of
attraction that exists between the molecul es of the compound and those of
the solvent.

2. How much the compound sticksto the stationary phase, whichisthelevel
of attraction between the molecules of the compound and thesilicagel.

If oneof the spots containstwo compounds, one of which canform hydrogen bond

andtheother areonly to take part in weaker van der Waal sinteraction, theonethat

hydrogen-bond will stick to the surface of thesilicagel morefirmly than the other
one. It meansthat it isadsorbed morethan the other. Compoundsonly travel up
the platewhenit dissolvein the solvent but if it isadsorbed on the surface, it will
stop temporarily, which s mply meansthe more strongly acompound isadsorbed,
thelessdistanceit cantravel up theplate.

Attractions between the compound and the solvent are more important

than the attraction between the compound and the surface. There are over 220

varietiesof the GenusHibiscus. It growsin most tropical areasaround theworld,

but certain hardy perennials can live anywhere, being ableto weather freezing
conditionsand arising next year in bloom. Thosefound in thetropics cannot stand
morethan afew daysof freezingwesther andwill dieif such conditionspersst. The
flowersare of amagnificent variety of colors, someindicating their unique country
of origin. Thereare many folk remedies attributed to hibiscusflowers, including
help with stomach or digestive problems, and to help soothe thenerves. They are
alsothemainingredient in wonderfully refreshing teas made around theworld,
especidly inMexico, LatinAmerica, and North Africa. Known asAguade Jamaica,
or smply Jamaicain Mexico, thisteaisusualy served chilled with copiousamounts
of sugar to sweeten the natural tartness of the hibiscus. Recently it hasbeen added
tomany ready-madeteasduetoitshighlevelsof anti-oxidants, and haseven become
themainingredient in certain sodas. The Journa of Human Hypertension published
an articlethat showed that drinking hibiscusteacan reducethe blood pressurein
peoplewith type 2diabetes. Thetart taste of hibiscusisdueto itscontentsof 15to
30% plant acids, including citric, malic, and tartaric acids. Thewine-red color of
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theteaistheanthocyanins, including del phinidinsand cyanidins (M ountain Rose
Herbs, 2001). Thefruity fleshy flowerscanbeusedinavariety of different waysto
add colour, taste and richness. In the food industry hibiscusis used in sauces,
jellies, jams, cakes, ice-creams, sorbets, iced drinks, and herbal teas. It contains
pectin—important in the marmalade, jelly and jam making industry. Thetender
leavesareemoallient (soothing themucuslining), diuretic (treating fluid retention),
and refrigerant (cooling especialy if you feel the heat on hot days) also havea
sedative calming effect on thewhole system. Thefruitsare anti-scorbutic, meaning
they arehighinvitamin C. (Nutrition with Sonia.com).

Thebrilliant colour foundinfruit, vegetableand flower areasaresult of the
presenceof agroup of water soluble pigmentscaled anthocyanin. Theanthocyanin
pigmentsare cyanidin-3-diglucos de-5-glucoseand cyanidin-3-ma onylglucoside-
5-glucose. SSimonaloanaVicaset al (2008) report that the TL C chromatography
of purple petuniaflower shows 3 spots at Rf values 0.51, 0.65, 0.77 with spot
coloursgreen-yellow, dark violet and yellow, the white and the viol et shows 2
spotseach at Rf values0.67and 0.78, and 0.43 and 0.58 with spot coloursyellow
andviolet. Yasuyuki Nakamuraet al (1990) used two—dimensional cellulosethin
layer chromatography (TL C) to separate the major anthocyaninin theflowersof
Hibiscus (Hibiscusrosa—sinensisL.). It wasdiscovered that the anthocyaninin
the precipitate were separated into the major three minor spots.

Abeere, Okeri and Okafor (2005) carried out a comparative test on
cassava, guineacorn and Irish potato starches both in natural form and various
modified formsto eval uate and determine suitability asadsorbentsfor thin layer
chromatography. Theresult obtained proved starch to beasuitable adsorbent inits
natural and modified formsin the separation of amino acidsand steroidsand it
seemsvery promising for future use. Adeboy, Bolgji, Adeagbo, and Oyewole (2007)
used cassavaand corn at mixing ratio 3:2 using two different solvents mixture of
70/30 and 50/50 propyl alcohol/water as stationary phase in thin layer
chromatographic separation of amino acids. It wasdiscovered that cassava/corn
gel could compare favourably with silica gel. Adeboye (2007) compares the
effectivenessof themixtureof cassavalcornstarchat ratio 1:1 and 2:3and silicagel
asstationary phasein the separation of dyes. It wasdiscovered that cassava/corn
gel hasdightly higher Rf vauesthat theslicagd . Adeboye (2010) a so used cassaval
corn starch at three different mixing ratios of 3:2, 1:1 and 2:1 to separate | eaf
pigment, it was discovered that the adsorbent could separate effectively.

METHOD
Preparation of Tlc Plates: The coated TLC plate was placed in the oven at

about 50-60°C for about 10 minutesto activateit. Thisistodry off water molecules
that bond to the polar site of the surface of the plate.
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Preparation of Solvent: One solvent mixturewasused for the separation process.
The solvent comprisesof themixture of Butanol, Acetic acid and distilled water at
ratio 2:1:3 respectively.

Extraction of Flower Pigments. About 150g of theflower pigment wasweighted
and the plant pigment was extracted using ethanol . Red pigmentsfor red hibiscus
flower and yellow pigment for thewhite hibiscusflower. Thered pigmentinthered
hibiscusflower isanthocyanin and theydlow pigment inthewhitehibiscusflower is
flavonoid.

Preparation of TLC Plate: The TLC plateswere marked with alight pencil at
about 2.0cm from the bottom of the TL C platesand at the top of the plate. The
narrow end of acapillary tube was used to apply the sampletwo to threetimes.
The solvent was allowed to evaporate complete from the spot before the
devel opment of thechromatograms.

Experimental Procedure: Red and white hibiscus flowers (hibiscus rosa—
sinensis) were collected from a garden in Oyo town, Oyo State and was
authenti cated by the senior technol ogist in the Department of Biology, Emmanuel
Alayande College of Education, Oyo. Threedifferent mixing ratios of cassava—
corn starch were used at the particle size of about 0.212mm (50:50, 60:40 and
70:30).

Preparation of Ratio 50: 50 Mixtureof Cassavaand Corn: Thedurry comprises
of 50g cassava, 50g corn starch, and 159 calcium sulphate 90ml s of distilled water
was added to the mixture.

Preparation of Ratio 60:40 Mixtureof Cassavaand Corn: Thedurry comprises
of 60g cassava, 40g corn starch and 15g cal cium sulphate 90misof distilled water
was also added to the mixture.

Preparation of Ratio 70:30 Mixture of Cassava And Corn: The slurry
comprisesof 70g cassava, 30g corn and 15g cal cium sulphate. 90mlsof distilled
water was added to the mixture. Theresultant durry wasthoroughly mixed by a
glassrod to homogenizethe mixture. The TL C platewas prepared by coating the
plate. Thesolvent was pouredinto a Shandon chromatographic tank whichisabout
4-5 mm deep. The spotted platewas carefully placed in thedeveloping tank. The
platewas|eft, for about 30 minutesto allow the solvent front to rise by capillary
action to thetop pencil line. The plate wasremoved and was placed on aflat clean
dry surfaceto allow the solvent evaporate.

Measurement of Rf Values: Theretention factor (Rf) val uewasmeasured between
the bottom and thetop pencil lines.
Rf =  Distance moved by sample
Distance moved by solvent
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RESULTSAND DISCUSSION
Table1: Rf Valuesfor Red Hibiscus Flower

Pigment Colour Rf Values(cm)
50:50

Violet 023

Pink 014

60:40

Violet 0.16

Pink 015

70:30

Violet on

Nil

Source: Fieldwork, 2012
Table2: Rf Vauefor White Hibiscusflower

Pigment Colour Rf Vaues (cm)
50/50
Yellow 0.14
Light Yellow 017
60/40
Yellow 0.5
Light Yellow 020
70/30
Yellow 012
NIL

Source; Fieldwork, 2012

Table3: Reviewed Rf valuesfor Purple, white and Red hibiscusflower

Typesof Petunia Rf Values (cm) Colour of Spot

Purple 0.51 Green-yelow
0.65 Dark violet
0.77 Ydlow

White 0.67 LightYdlow
0.78 Yelow

Vioe 0.43 Yelow
0.58 Viole

Source: Vicas, Purcarea, Ruszakai and Laslo (2008)

Fromtable 1, the separation for red hibiscusat 50:50 mixing ratio shows
two coloursat Rf valuesof 0.23 and 0.14, at 60:40, it aso showstwo coloursat Rf
vauesof 0.16 and 0.15 whilemixing ratio 70:30 showsonly onecolour & Rf value
of 0.11. Table2, showstheRf valuesfor white hibiscusflower, for 50:50 mixing
ratio therearetwo different colour Rf valuesof 0.14 and 0.17 while 60:40 mixing
ratio aso showstwo coloursat Rf valuesof 0.15 and 0.20 and 70:30 showsonly
onecolour a Rf valueof 0.12. Fromtables 1 and 2 thereisan indication that the
mixing ratio of 70:30 cassavalcornisnot suitablefor separationin hibiscusflower.
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Table 3 showsthat the observed valuesin thefieldwork could compare with the
reviewed work, athough the Rf val uesin thereviewed work were higher compared
to that of the field work (Simona, Purcarea, Ruszakai and Laslo, 2008). The
separations obtained were distinct, showing that cassaval/corn gel doesnot enter
into irreversiblereaction with the analyte or the mobile phase. Furthermore, the
cassava/corn gel is not toxic like silica gel as reported by (Greenwood, and
Earnshaw, 1997). The viscosity of tuber crops as reported by (Ogunmola,
Nwokochaand Oke, 2001) contributesto the observed performance of cassaval
corn gel asadsorbent inthinlayer chromatography.

CONCLUSION

Thisstudy comparestheefficiency of mixtureof cassavaand corn starch asstationary
phase at three different mixing ratios of 50:50, 60:40 and 70:30 cassavaand corn
starch respectively using solvent mixtureof Butanol, Acetic acid and distilled water
at ratio 2:1:3 respectively to separate the colour components of red and white
petuniapetal s (Hibiscusflower). Theexperimental result showsthat cassavaand
corn have high potentia for use asadsorbent appropriate mixing ratio, and seems
very promising asadsorbent in thinlayer chromatography.

REFERENCES

AdeboyeO.O.,Bolaji O.S.,Adeagbo A.l.and Oyewole, O. A.(2007). Cassava, Corn and
Silicagel as Stationary phasein thin Layer Chromatographic separation of Amino
Acids. International Journal of Science and Technological Research. 4 (1& 2) 148
-151.

Adeboye, O. O. (2007). Comparative Study of Cassava/Corn and Silica gel as stationary
phase in thin layer chromatographic separation of Dyes. International Journal of
Physical Science 2(4) 13- 16.

Adeboye, O. O. (2010). Separation of Pigmentsin the leaf of Amaranthus Hybridus using
Cassava and Corn Starch through Thin Layer Chromatography. Journal of
Chemical, Mechanical and Engineering Practises (International Perspectives). 1
(2&3)97-101

AbereT.A., Okeri H. A. and Okarfor, L. O. (2005). Comparative Evaluation of selected
Starches as adsorbent for thin layer Chromatography. Tropical Journal of
Pharmaceutical Research 4(1) 331-339

Edward, L. J. and Robert, S. (1978). Basic Liquid Chromatography. California:

Greenwood, N. N. and Earnshaw, W. A. (1997). Chemistry of the elements. Singapore:
Educational and Professional publisher.

International Institute for Tropical Agriculture (1990). Cassava in Tropical Africa: A
reflectivematerial.

Kamlesh, B. (2000). Chromatography. New Delhi: Campus books International.

Mountain Rose Her bs(2001). Hibiscus Flower Profile. Mountain rose herbs.com

Michel, P. (2007). SilicaGlassfrom Aerogels. Aerogel Evolution during Sintering Chemistry
(2) www.solgel.convarticles/april01/aer.

International Journal of Natural and Practical Sciences, Volume 1, Number 1, April 2013 14
ISSN: 2350-2169



Nutrition with Sonia: Red hibiscus Flower and their Uses.

OgunmolaG. B., Nwokochal .M., and OkeV. O. (2001). GranulesArchitecture, Swelling,
Powder, Amylaze L eaching and Pasting characteristics of some tropical roots and
tuber starches Nigeria Journal of Science 35 (2) 111-116.

Okor, R. S. Uhumwango, M. U. Eichie, F. E. and Gbenewei, D. B. (2006). A Comparative
Study of the Binder Effect of Maize Starch and Tapiocaon the Mechanical Properties
of Lactose Tablets. West African Journal of Pharmacy. 19(2) 21-28.

Pear son’ s (1997). Composition and Analysis of Foods. Singapore: Longman.

VicasS. L., Purcarea, C. Ruszakai, L. and Laslo, V. (2008). Separation of Pigments from
Petunia’s Petalsusing Thin Layer Chromatography.

Yasuyuki N., MakotoH.,Masaki H., Seto, H. and Uozumi, T. (1990). Major Anthocyanin of
the Flower of Hibicus (Hibiscusrosa-sinensisL.) Agric. Biol. Chem. 54(12) 3345 -
3346.

International Journal of Natural and Practical Sciences, Volume 1, Number 1, April 2013 15
ISSN: 2350-2169



