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ABSTRACT

Production of food ingredients from natural sourbas attracted a great attention since peopletteednsume
foods prepared with natural additives. The prestundy talks about optimization of various paran®ierolved in the
extraction of anthocyanin from tulip metals, andnparing the obtained results with the already uggtmnization model
to determine the best optimization model. Respsnstce methodology was used and maximum anthatysdtiact was
found at 40°C for 75 minutes.
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INTRODUCTION

Color is a significant factor in the acceptabilitiythe food product and food quality is judged lahea its color.
The color of food affects the perception of flaveiood manufacturers therefore add food colors & throducts to
stimulate or enhance a color that is perceiveddnsoemers as natural, to mask variations in foodrspko offset color
loss due to light, extremes of temperature, moéstand storage conditions. Synthetic colorants dremacally
manufactured and are commonly used dyes in foodsings. Synthetic colorants possess an intensilaiog strength,
good solubility, high stability and can be proceksasily compared to natural food colorants. Asprg, food industries
habitually use food colorants for making food arddrages more attractive and appealing. Somecatifood colorants
are toxic to aquatic organisms and have on cogefect i.e. decreased in body weight, hemoglobimceatration and red
blood cell count. Anthocyanins are included in tfess of flavonoids, which are responsible for dolp of many plants
(Davies et al., 2012). Anthocyanins give shiny ggnpink, red, violet and blue colors to many flesvand fruits
(Casta™neda-Ovando et al., 2009). Moreover, antmiog have drawn significant attention, due to rtlaitioxidant

activities, which can prevent or reduce the riskefironal and cardiovascular illnesses, cancedaimbtes.

In order to increase the anthocyanin content paiens@ave to be optimized. The extraction procesarpeters
such as temperature, time, pH etc. should be glimized for increasing the yield (Karaman et 2014; Ozturk et al.,
2014). This optimization is especially required floe extraction of anthocyanins since they are ugstable com-pounds;
therefore, the extraction conditions should be rojzied. The color characteristics and stability athacyanins are
influenced by several factors, such as structuk @ncentration of the pigment, pH, temperaturghtliintensity and
quality and the presence of co-pigments (Cevallasatd and Cisneros-Zevallos, 2004). Response sudpiimization
could provide information about extraction temperatand time ranges. However, in the literatureett@e no studies

related with extraction optimization of anthocyanfrom the tulip petals, as a novel food coloranirse.
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METHODOLOGY

Process Optimization

Process optimization was carried out using respeudace methodology (RSM) for acquiring maximunoanmnt
of anthocyanin. The design is composed of two factoamely temperature and time of extraction msdetween 25 and
55°C and 30-120 min, respectively. Two-factor-3eledser Defined Design including 3 center pointseyeerformed in
the present study to optimize extraction procesgalTanthocyanin content (mg/L) was selected t@besponse of the
corresponding established model. Eleven experirhgotats set by the use of the Design Expert satveae presented in
table 1.

Table 1: Anthocyanin Contents of the Extracts Obtaned from Dried Tulips under
Different Conditions Determined by Rgmnse Surface Methodology

Points | Temperature (°C) | Time (Mins) Anthocyanin Concn (Ppm)
1. 25 30 351
2. 25 75 519
3. 25 120 616
4. 40 30 360
5. 40 75 524
6. 40 75 540
7. 40 75 548
8. 40 120 642
9. 55 30 393
10 55 75 587

Backward elimination regression was used to remiasgnificant factors from the established modebddl

acceptability was evaluated based on theaRies. All experiments were conducted in tripkcat
RESULTS AND DISCUSSIONS

Determination of optimum solvent response surfacethodology was performed to increase yield of the
anthocyanin extracted from tulips. Temperature K25&>C) and time (30 and 120 min) were selected as facto
Experimental design points of the model are takdlah Table 2. Anthocyanin contents of the sampldsacted under
different conditions were found to range betweef 86d 680 ppm. As it can be seen, extraction teatper and time
significantly influenced the anthocyanin yield (Peet al., 2016). When the table was examinedouticc be concluded
that, increasing extraction temperature and tineemsed the extracted anthocyanin yield. Howeveraetion rate
decreased after extraction time of 75 min despitesiasing extracted compound amount. The findingfsighted that the
extraction temperature and time combination shdaddcarefully adjusted to increase extracted yi@ldesabove 6€C,
decrease in anthocyanin (Cacace and Mazza (20@®)phbserved possibly due to the thermo sensilofignthocyanins.

In other words, the following equation could be qaely predictanthocyanin content of the extrdstésed on

independent parameter levels, namely temperatutdize.
Y= 76.0000+3.433333.62222T where,Y= Anthocyanin Concentration

t= Time T= Temperature
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Figure a and b, shows the relationship betweenoagtnin concentration. Figure ¢ shows the relatigms

between time and anthocyanin concentration. Figusleows the anthocyanin range in ppm.
CONCLUSIONS

Color in food industries is, if not an importaninsery attribute, an extremely important paramefequality.
When considering the fact that people tend to amesdood products prepared with natural additiveg do the
understanding of the strong relation between heaiith diet, it is important for the food industry fiod novel sources
which could be used for the production of the faalditives. The optimization method, central comigodiesign type was
better than the User defined type which is studiethis paper. High yield of anthocyanin concendratand optimum
conditions were properly optimized with central gmsite design type. Therefore, central compositigdetype was the

best among the two optimization methods.
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