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Industries using Red Dragon Fruit are starting to develop here in the Philippines. Production of
the fruit is becoming vital. However, people thought its peel to be useless and thus considering it

as a waste. This study aimed to utilize the peel as a natural dye source by finding the optimal

condition in extracting the dye from the peel. The samples were blended at varying times (1, 2, 3,
4 and 5 min). The ethanol (80%) was evaporated at varying temperatures (25, 35, 45, 55 and
65°C). Highest betacyanin yield was obtained at 1 minute blending time. For the varying
evaporating temperatures, highest yield was obtained at 65°C. Samples were then tested of its
physico-chemical properties (light stability, pH and pH stability). The dye experienced an
excessive degradation during the third day of light exposure. It reacted with basic environment
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CHAPTER 1

INTRODUCTION

A. Background of the Study

Dyes are commonly used to color clothes, hair and even food. They are divided into
two main groups: synthetic and natural. Synthetic dyes are derived from several chemical
compounds like copper sulfate, mercury, lead and sodium benzoate (as a preservative) that at
certain amounts can trigger genetic problems and even mental problems (Institute for Agriculture
and Trade Policy 2009). They are difficult to make because even a small difference in the
suggested ratio of the chemical compounds like carboxylic acids and benzidine can yield to a
different color like the Yellow 5 and Yellow 6. They can also trigger cancer at high
amounts(Kobylewski and Jacobson 2010).Because of the harm that synthetic dyes possess there
is a strong need from consumers for more natural products because it is saferand health
beneficial. The rate of replacing synthetic dyes by natural product has been increasing because of
the anxiety about proven harmful effects in food producing industries of artificial food dyes
(Boyd 1998; Jackman and Smith 1996 as cited by Phebe and others 2009).

Natural dyes on the other hand, are derived from renewable resources. They are
 divided into two groups the lipid-based and water-based dyes. Lipid-based dyes can be used in

; cloﬂmgandm hmrdyesbecausetheycan’t casily be washed off. Water-based dyes are used in

' are ' miscible. Sc fornannaldy&sareconsldaedtobe
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possession of the carcinogenic compound nitrosamine (Esquivel and others 2007 as cited by
Harivaindaran and others 2008).

With this situation, Harivaindaran and others (2008) said that there is a demand for an
alternative source for betacyanin. Red dragon fruit is a perfect candidate as a substitute for red
beet becauseit has a high potential to become as a new source of natural dye. Red dragon fruit
dye contains the same betalain-forming enzymes and same array of color pigments like the red
beet have. In contrast to red beet, it doesn’t have the mentioned drawbacks and negative
sensorial impact such as the unpleasant peatiness of the crop and high nitrite concentrations
associated with the formation of carcinogenic nitrosamines (Harivaindaran and others 2008).

Red dragon fruit has many uses and many products can be made out of it. Aside from
eating the flesh of thefruit, its frozen pulp is widely used in many industries to make ice cream,
yogurt, jelly, preserves, marmalade, juice, candy and pastries. The unopened flower buds can

also be cooked and eaten as a vegetable and its seeds contain oil that is a mild laxative (Crane

and Belerdi 2007). Dacuycuy said a number of products can be made from dragon fruits, among

them cupcake from dragon fruits flesh and rind; macaroni from rind; lumpiang shanghai,
empanadita, and siomai from its dried flowers; ice cream and jam from flesh and rind; soap from
its stem; and wine from its flesh.The peel of the fruit itself contains a high concentration of
betacyanin however; it is often discarded and considered as a waste product in industries and
consumers (Jamilah and others 2011).

~ The dye from the red dragon fruit’s peel and flesh is commonly extracted using ethanol
extraction method. Phebe andcthers (2009). Nuriyana and othrs 2010) Choo and Yong

Wichienchot and othets (2009)




B. Statement of the Problem
What is the optimal condition to extract the dye from Red Dragon fruit(Hylocereus
polyrhizus) peel using ethanol extraction method?

C. Objectives
This study aimed to determine the optimal condition in extracting a dye from red dragon

fruit peel using ethanol extraction method. Specifically, this study aimed:

PHASE 1
1. to measure the betacyanin content of dyes extracted at varying blending timesof
the peel with the ethanol: 1 min, 2 min, 3 min, 4 min, 5 min.
2. to compare the betacyanin content of dyes extracted at varying time in blending
the peel with the ethanol: 1 min, 2 min, 3 min, 4 min, 5 min.

PHASE 2
3. to measure the betacyanin content of dyes extracted at varying temperature in
- evaporating the solvent: 25°C, 35°C, 45°C, 55°C, 65°C.
g bazeavio emnpm the betacyanin content of dyes extracted at varying temperature in
g the solvent: 25°C, 35°C, 45°C, 55°C, 65°C.
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Finding the optimal conditions could be used to extract a high quality dye from the peel
in terms of its betacyanin content and color stability. The determination of this optimal condition
can aid dye manufacturers to obtain a high quality and cost efficient dyes. The conditions that

yielded from this study can help researchers to study extensively the betacyanin coming from the
red dragon fruit peel.

E. Scope and Delimitations

This study focused on finding the optimal conditions in the extraction of betacyanin using
ethanol extraction method. Other extraction methods were considered. This study is delimited to
extraction of betacyanin from the red dragon fruit peel only. Other plant parts of the fruit and
other dye sources were notused for extraction.

The optimal conditions determined only include the blending time and evaporating
temperature. Other parameters like ethanol concentration, light, pH and solvent-to-peel ratio
were not considered for they are difficult to perform due to lack of equipments and skills needed.

The blending time may either cause increased or decreased betacyanin content. This is for

the reason that the increase in blending time increases the area exposed to ethanol thus extracting

more betacyanin. But if the cell membranes are severely damaged due to extensive blending,
lesser betacyanin will be extracted. This is due to the rigorous blending resulting to the lower
betacyanin count. Furthermore, higher blending may implicate higher processing cost.The
blending time had five variations only (1, 2, 3, 4, 5 minutes). Each variation was performed in




F. Definition of Terms

Betacyanin - a group of purple plant pigments found in leaves, flowers, and roots of members of
the order Caryophyllales (McGraw-Hill Dictionary of Scientific and Technical Terms Fifth
- Edition).
In this study, betacyanin is the coloring pigment responsible for the red color of the red
dragon fruit.

Betalain - is a water-soluble nitrogen-containing pigment synthesized from the amino acid
tyrosine into two structural groups: the red-violet betacyanins and the yellow-orange
betaxanthins (Azeredo 2009).

In this study, betalain refers to the red pigment in red dragon fruit which is the
betacyanin.

Blending time - is the length of mixing two or more substances having different properties to
obtain a final product having characteristics different from those of the starting materials
(McGraw-Hill Dictionary of Scientific and Technical Terms Fifth Edition).

In this study, blending time refers to the length of time at which the peel is blended in
order to increase the surface area of the peel exposed to ethanol.

"*f Color Stability - is the resistance of materials to change in color that can be caused by light or

-

r whiskey (McGraw-Hill Dictionary of Scientific & Technical Terms




Evaporating Temperature - is the temperature at which a liquid is converted to vapour when
heated (Britannica.com 2008).

In this study, evaporating temperature is the temperature at which the extract is vaporized
inside the rotary evaporator.

Optimal Condition - is the condition at which thedegree or amount of something is the most
favorable(The American Heritage Dictionary of the English Language 2009).
In this study, optimal condition is to be determined in terms of blending time and

evaporating temperature at which the dye extract contains the highest amount of betacyanin.

- Red Dragon Fruit - (Hylocereus polyrhizus) is commonly known as pitaya. It is a fruit with red-
purple colored flesh with minute black seeds having exotic features, attractive colors, nutritional
value and pleasant taste (Harivaindaran and others 2008).

-In this study, red dragon fruit is the natural plant source of the coloring pigment

betacyanin.
.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

A. Dye

Dyes are commonly used to color clothes, hair and even food. They are divided into
two main groups: synthetic and natural. In scientific terms, dye is a soluble colorant that attaches
in molecular form to the fibers, as opposed to a pigment,which exists as much large particles that

are attached to the fiber with a binder (Katz 2003).

A.1 Synthetic Dyes

Synthetic dyes are derived from several chemical compounds like copper sulfate,
mercury, lead and sodium benzoate (as a preservative) that at certain amounts can trigger genetic
problems and even mental problems (Institute for Agriculture and Trade Policy 2009). They are
difficult to make because even a small difference in the suggested ratio of the chemical
compounds like carboxylic acids and benzidine can yield to a different color like the Yellow 5

and Yellow 6. They can also trigger cancer at high amounts (Kobylewski and Jacobson 2010).

A.2 Natural Dyes
- Natural dyes on the other hand, are derived from renewable resources.Dyeing from




A.2.2 Water-based
Water-based dyes are used in coloring foods because they are highly miscible.

A.2.3 Sources
Sources for natural dyes are considered to be used because they posses certain coloring

s like betacyanin, carotene, lycopene, lutein, bixin and many others. Plants are the

ources of natural dyes but sometimes insects, algae, fungi and cyanobacteria are also used
}-j«rf, el 2006).




Nutritional Value

~ People buying are paying for its abundant nutritional value. The dragon fruit is rich in
e and vitamin C. Vitamin C from dragon fruit is easily absorbed in the body compared to the
hetic vitamin C that can be bought in drugstores (Silan 2008). Also, Dragon fruit is believed
sle to lower cholesterol concentration, to balance blood sugar concentration, to prevent colon
. to strengthen kidney function and bone, to strengthen the brain workings, increasing the
;g ess of the eyes as well as cosmetic ingredients (Suryono 2006 as cited Rahmawati and
ajoeno 2009).

Physico-chemical Characteristics

B.3.1 Peel

Red dragon fruit (Hylocereus polyrhizus) peel is purple-red in color and consists 22%
e fruit weight. The peel is often disregarded during processing in beverage production
stries (Jamilah and others 2011).
" The concentration of betacyanins in the peel of 25, 30 and 35 days after flower anthesis
24, 3.99 and 8.72 mg/mL, respectively.

~ The red dragon fruit peel contains a moisture content of 92.7%. High amounts of
_n in pigment (150.46+2.19 mg/100 g) and pectin (10.8%) are present in the peel. Glucose,
' ﬁ'uctﬂse were detected but no trace of sucrose and galactose The peel contained a

i g e
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kobalamin, glucose, phenolic, betacyanins, polyphenol, carotene, phosphorous, iron and

phytoalbumins (antioxidant properties) (Jaafar and others 2009).

B.3.3 Comparison of Peel and Flesh
The table below derived from the data collected by Jamilah and others (2011) and
Jaafar and others (2009) shows the proximate analysis between the peel and flesh.

Table 1. Comparison between the peel and flesh

' Nutritional contents Peel Flesh
"Moisture 92.65£0.10 82.5-83
Protein 0.95£0.15 0.159-0.229
Fat 0.100.04 0.21-0.61
Ash 0.10£0.01 -
Carbohydrate 6.20£0.09 -

‘Ii;giablw below of Kunnika and Pranee (2011) further show the comparison between the




ABTS (ugTE
B /g FM)

332.14+0.21

840.78+0.01 1,001.21£0.13

1,029.60+0.67

Total phenolics
(mg GAEC
/100gFM)

480.47+0.01

693.39+0.04 1,043.33+0.57

1,049.18+0.33

(mg CE" /100g

288.27+0.04

1,094+0.01 1,281.21+0.13

1,310.10£0.67

~ Each value represents a mean % standard deviation.

%ﬂh%ﬂ%mhmmmﬁmﬂy&&m&ﬂ%)

~ RS =reducing sugars, A FM= fresh mass, B TE=Trolox equivalents, CGAE=gallic acid equivalents , "CE=catechin

~ equivalents

. Table 3. Bioactive compounds and antioxidant activity of the various samples of peels of red

dragon fruit
Functional Hydrolysate level
substances / RS PO P1 P2 P3
RS = RS = (RS = (RS =
10.63£0.99 mg 20.35+0.09 mg 32.73+0.02 mg 44.54+0.65 mg
glucose/g FM) | glucose/g FM) | glucose/g FM) | glucose/g FM)
DPPH (ECso: pg 20.88+0.02 3.11£1.09 2.03+0.19 2.71+0.02
FM A/pg
DPPH)
ABTS (ugTE
B/gFM)
Total phenolics
(mg GAEC®
/100gFM)
Total flavonoids

(mg CEP /100g




FM)
Each value represents a mean + standard deviation.
Means,with the different letter in the row are significantly difference (p<0.05)
RS = reducing sugars, A FM= fresh mass, B TE=Trolox equivalents, “GAE=gallic acid equivalents , "CE=catechin
equivalents

Table 4. Total dietary fiber of the various samples of flesh and peel of red dragon fruit

Total dietary Flesh Peel
fiber FO F3 PO P3
(g/ 100g FM) (RS = RS = RS = (RS =
22.39+0.65 70.56+0.19 mg 10.63+0.99 mg 44.54+0.65 mg
mg glucose/g glucose/g FM) | glucose/g FM) | glucose/g FM)
FM)
otal dietary 2.50+0.06 b 2.61+0.03b 3.62+0.01a 3.72+0.05a
0.90 £0.02d 1.63+0.01c¢c 1.93+0.05b 3.53+0.03a
0.98+0.01b 1.69 £0.07 a 0.19+0.08¢c




have 85% pink colour in the skin. Fruit can then be left on the stem from 10 to 15 days at this
stage (LUdCfS and McMahon 2006).

In the Philippines, red dragon fruits are harvested on the months May to November
(Adriano 2009).

It is a delicate fruit hence, it needs a proper storage. Red dragon fruit can be stored for
two to three months at 7-10°C with a relative humidity of 90-98% (Luders and McMahon 2006).

C. Betacyanin

C.1 Characteristics

M Betalains , water-soluble nitrogen-containing pigments, are synthesised from amino

~ acid tyrosine to betacyanins (red-violet) and betaxanthins (yellow-orange). Betacyanin contains a
Rt X xyphenylalanine residue.




ibed to enh i e
described ance betalain stability, Temperature is considered to be the most important factor

on the stability. Studies show that increasing temperatures result to increasing degradation rates
(Azeredo 2006).

C.2 Reaction towards Ethanol

With the application of ethanol extraction, betacyanin would leak out via osmosis.
Since betacyanin is water soluble and not lipid soluble, it remains in the vacuole when the cells
are healthy. If the integrity of a membrane is disrupted, however, the contents of the vacuole will
spill out into the surrounding environment (Vernier Software & Technology).Generally,
increases in salt, acetone and ethanol concentration are correlated with increases in absorbance of
solutions in which beet cells have been immersed, and thus affect membrane permeability
(Ding). We used the ethanol extraction method because it is known that ethanol can make the
betacyanin leak out from the peel of red dragon fruit through diffusion.

C.3 Storage Conditions
Storage of solution under low oxygen levels results in decreased pigment
degradation(Von Elbe et al., 1974; Huang & von Elbe, 1987 as cited by Azeredo 2006). The
extracts should be kept for some time under temperature below 10 °C and pH around 5.0.
(Huang & von Elbe, 1985, 1987 as cited by Azeredo 2006).

g >0 S R g




'Absorption is a ratiometric measurement in a UV-VIS; these instruments generally require the
user to measure two spectra, one sample and one blank. The blank should be identical to the
sample in every way except that the absorbing species of interest is not present (Greenlief 2004).
The betacyanin content was then calculated in a similar way to that reported by Phebe
and others (2009), with some modification by using the following formulas:
Betacyanins content (mg/100 g of fresh weight) = As33 (MW) V (DF) x 100/(eLW)
Where Assg = absorbance at 538 nm (A max),
L (path length) = 1.0 cm,
DF = dilution factor,
V = volume extract (mL),
W = fresh weight of extracting material (g).
For betanin, & (mean molar absorptivity) = 6.5 x10* L/mol cm in H,O
- and MW= 550.
"mleausage of wectrophotometer was based on UNICO® 2100 SERIES




C.S Betacyanin Stability Measurement
The stability of betacyanin can be measured in terms of high temperature, pH, H,0,,
‘and light.

C.5.1 High Temperature
‘Betacyanin can be measured in terms of high temperature by measuring the content of
betacyanin under varying temperatures. The betacyanin solution extracted is put in water, a
°C (control), 40, 60, 80 and100°C, after 5, 10, 15 and 20 min, the absorbance at 538nm
 determine the concentration (Wang and others 2006).




‘was 25°C, then the absorbance at 538 nm is then determined 0, 2, 4, 6, 8, 10 and12 h thereafter
3 (Wang and others 2006).
'D. Extraction Methods

- D.1 Aqueous Method
~ The known amount of dyestuff is boiled in 100ml of soft water at 100°C (Chet 2009,

~ For betacyanin extraction from red dragon fruit peel, ten grams of dragon fruit peel is
i into 30mL of pH 5 distilled water and the dye is extracted at 100°C for 5 min

 Acidic solution of 1% is prepared by addi fHCl i

D.4 Ethanol Extraction Method ! s

Ethanol extraction method is characterized b;
some time which will then be filtered. The fil
ary evaporator (Phebe and others 2009).
: Ethanol, also known as ethyl a ,
anol, CH;CH;OH, melts at —114.1°C, boi
C. Its low freezing point has made it usefi




below —40°C, the freezing point of mercury, and for other low temperature purposes, such as for
antifreeze in automobile radiators (Sakhashiri 2009).

E. Factors Affecting the Quality of the Dye Extract
Based on the ethanol extraction method used by Phebe and others (2009), parameters
that may affect the extract quality are blending time, ethanol concentration, peel to solvent ratio

and evaporating temperature.

E.1 Blending Time
Blending the fruit increases the surface area exposed to ethanol. The more surface area
exposed to the ethanol, the more it can extract the betacyanin. The increase therefore in blending
time increases the betacyanin content of the extract. But if the cell membranes are severely
damaged due to extensive blending, lesser betacyanin will be extracted. This is due to the
rigorous blending resulting to the lower betacyanin count (Ametajds and others 2003).

E.2 Evaporating Temperature
Increasing temperature results to increasing betacyanin degradation (Azeredo 2006).
Therefore, increasing the evaporating temperature may decrease the betacyanin content of the
igher Temperatures above 70 °C could result in thermal degradation of betalains

7 and Aln Y / thers 2009




1996). Betalain light-induced deg-radation is oxygen dependent, because the effects of light
exposure are negligible under anaerobic conditions (Attoe & von Elbe 1981; Huang & von Elbe
1986).

E.4 pH

Betalains is relatively stable over the broad pH range from 3 to 7 (Jackman & Smith,
11996 as cited by Azeredo 2006), which allows their application to low acidity foods. Below pH
3.5, the absorption maximum shifts toward lower wavelengths, and above pH 7 the change is
‘toward upper ones; out of the pH range 3.5-7.0 the intensity of the visible spectra decreases.
imal pH range for maximum betanin stability is 5-6 (Huang & von Elbe, 1985, 1987;
, 2003; Vaillant and others, 2005 as cited by Azeredo 2006).

Centella asiatica. They found out that at higher
can be recovered.




. Related Studies

G.1 Study of Optimal Temperature, pH and Stability of Dragon Fruit (Hylocereus
lyrhizus) Peel for Use as Potential Natural Colorant
The study of Harivaindaran and others (2008) aimed to explore the feasibility of the
1 as a natural colorant using simple water extraction method and to test the stability of the
igments. The parameters used were varied temperatures: Room temperature (RT), 50, 80 and
100°C; varied heating time: 1, 2, 3, 4, 5 and 10 min and a series of pH range. Results show that
e efficient condition in order to get the highest possible betacyanin content was heating
samples at 100°C for 5 min in a pH 5 citric solution. Then stability test was made, the pigments
were dried and soaked in distilled water after that the pigments were then exposed to light.
mes showed that soaked pigments had high pigment retention and able to stay up to 7 days.

G.2 Red-fleshed pitaya (Hylocereus polyrhizus) fruit colour and betacyanin content

pend on maturity
: ".‘-"i;. ‘lhe«objectmes of Phebe and others (2009) were to determine colour using using
ﬂ’hmmuMeter, total betacyanin content by using a SECOMAM-PRIM Light-
ctr eterandxtsseparatlonmthepeelandﬂeshoftheﬁ'ultharvmtedat
anﬂm:s (DAA) through HPLC by gel filtration chromatograph
u %almmeasmmnentaspredwtorsofplgnmtoontentm

.fg{zi




G.3 Pigment identification and antioxidant properties of red dragon fruit
(Hylocereus polyrhizus)

The goal of the study of Rebecca and others 2010 was to know the pigments present in
 the red dragon fruit and to investigate more about its antioxidant properties. Pigment was
identified using the HPLC method and results show that betanin was present at a retention time
- of 11.5 min. The antioxidant properties were known using the total polyphenol assay which
expresses gallic acid as equivalent and results show that there were 86.10 mg of total
polyphenolic compound in 50.0g of dried fruit extract. The antioxidant activity was confirmed
using the reducing power assay and the results indicated that the reducing capability increased
from 0.18 to 2.37 with the increase in weight of the dry sample from 0.03 to 0.5g. The amount of
condensed tannin was measured using the Vanillin-HCI assay and results displayed that the dried
sample had an equivalent of 2.30 mg catechin/g. The DPPH- radical scavenging activity
determination measured the effective concentration for dragon fruit was 2.90 mM vitamin C
equivalents/g dried extract.

G.4 Physico-chemical characteristics of red pitaya (Hylocereus polyrhizus) peel
Jamilah and others (2011) conducted a study to determine the physico- chemical
cteristics of red dragon fruit peel in order to know if there is a possibility of recovering
pd ‘wastes” of the fruit, its peel. The methods used are soxhlet extraction method
;f_pldhal method (protein), spectrophotometer method




- N

L
bl

G.5 Stability of Betalain Pigment from Red Dragon Fruit (Hylocereus polyrhizus)
Woo and others (2011) did investigate on the stability of the red dragon fruit. The fruits
were homogenized in ethanol to separate pectic substances. They used the UV/Vis
spectrophotometric analysis to detect the presence of betacyanin. The absorbance peaks where at
230 and 537 nm which indicated the presence of betacyanin. For three weeks, changes of
betacyanin concentration were observed due to storage condition, light, temperature, pH and
additives through UV-Vis spectrophotometer at 537 nm. Results showed that light plays an
important role in betalain degradation. Refrigeration storage at 4°C without light can preserve the

color of the fruit juice up to 3 weeks.

G.6 Extraction of Betacyanin from Red Beet root (Beta vulgaris L.) and to evaluate
its antioxidant potential
Extraction of Betacyanin from Red Beet root (Beta vulgaris L.) and to evaluate its
antioxidant potential was a study made by Suganyadevi and others 2010. The study’s objectives
were to extract and to evaluate the betalain content of red beet root and its antioxidant potential
by enzymatic and non enzymatic method. The non-enzymatic method was done by quantification
of vitamin C, and DPPH method. Results showed that there was presence of two flavanoid
pounds through HPTLC analysis. So it reveals that, the high antioxidant potential may be

> compounds. Because of this, the production of beet root pigments has to be
g cell suspens nsformed roots in bioreactors.
) bRy, T




CHAPTER 3

METHODOLOGY

Experimental design

This experimental study aimed to determine the optimal condition in extracting the Red
Dragon fruit (Hylocereus polyrhizus) peels’ dye using ethanol extraction method. The blending
time and the evaporating temperature were manipulated. The effects on the amount of betacyanin
in each dye that was extracted was measured and observed. Treatments for the blending time and
evaporaung temperature were 1, 2, 3, 4 and 5 minutes and 25, 35, 45, 55 and 65 degrees
grade respectively. The Red Dragon fruits were bought from a local farm in Lezo, Aklan
months of May to June.
he Red Dragon fruits were randomly assigned to the two manipulations. Extraneous
 weather and accuracy of measurements. There were three replicates for all the
ind their treatments. Statistical analyses were performed using ANOVA.

_ ace of the Study
gon fruits were collected from a local farm in Lezo, Aklan during the




potassium chloride at pH 5.5
Rotary evaporator

Salt solution

Screw-cap test tubes
UV-VIS spectrophotometer




D. Preparation of Equipment and Reagents
_ The UV-Vis spectrophotometer, rotary evaporator, centrifuge, screw-cap test tubes,
‘sodium acetate triphosphate at pH 8.7, and potassium chloride at pH 5.5 used came from
Philippine Science High School-WVC laboratory. The filter paper used was bought from Josmef
. Ethanol used to extract betacyanin was bought from Prince Valiant International
ion. The blender was borrowed from Tejereso’s residence. The ice chest where the
re contained came from Popes’ residence. The daylight lamp set-up was made by a

' ,polyhtzus)werepurchasedﬁ'omalocalfarmm[ao,
s were prepared for transport to Iloilo by washing
ere washed using distilled water. The fruits

ﬂg;msparentplastlc They were then frozen




G.1 Phase 1 (Varying blending times)

Five samples of twenty grams of peel were blended with 40 mL of 80% ethanol. The
varying blending times that were used are 1, 2, 3, 4 and 5 minutes. The extracts were thenfiltered
using a filter paper. The filtrates were then centrifuged using a centrifuge at 1200 rpm for 35
minutes. The final extracts were then evaporated using a rotary evaporator at 25 degrees

! centigrade for 35 minutes until 6 mL of the initial volume remained.

,' The betacyanin content (mg per 100g of fresh weight material) was measured using the
- UV-VIS spectrophotometer and the formula for betacyanin content (SC (mg L!)=(AxMWx
':;*1000 x DF) / (molar extinction coefficients x length of cuvette)) ). Following the betacyanin

i content determination was the comparison of the amount of betacyanin in each dye extracted
varying blending times. Betacyanin contents were statistically analyzed using ANOVA.

se 2 (Varying evaporating temperatures)
mples of twenty grams of peel were blended with 40 mL of the 80% ethanol
blending time that was made. The extracts were then filtered using a filter
‘were then centrifuged using a centrifuge at 1200 rpm for 35 minutes. The
en evaporated using a rotary evaporator at varying temperatures for 35
: the initial volume remained. The varying temperatures were 25, 35, 45, 55

‘ mgrper 100g of fresh weight material) was measured using the
for betacyanin content (SC (mg L™ ) = ((A x MW x
’lengﬂlofmveue))) Followmgthebetacyamn




G.3.1 Color Stability
: Phase 3 included the measurement of the color stability of the dye that was extracted
from the red dragon fruit’s peel using the determined optimal conditions after performing the
r phases. It was done using the method adopted from Wang and others (2006). The color
ility of the dye was measured by exposing the extract to light from a daylight lamp 157 up 12
: day for three days. After exposure each day, the betacyanin content was measured.
‘Betacyanin content of the dye exposed were compared to the control by statistical
using ANOVA.

e




Respiratory protection is used if the general level exceeds the Occupational Exposure
~ Level (OEL). Protective gloves made of butyl rubber are used. Wear approved chemical safety
goggles where eye exposure is reasonably probable. Contact lenses are worn when working with

this chemical!
| Use engineering controls to reduce air contamination to permissible exposure level.
~ provide eyewash station and safety shower. Appropriate clothing to prevent repeated or
Fdonged skin contact is used. (Ethyl Alcohol MSDS, sciencelab.com, Inc.)

‘Waste Disposal

- 1-1 Ethanol

~ Ethanol may run into process drains if greatly diluted with water. It will be removed to
atmosphere for dispellation of vapours and will absorb in vermiculite or dry sand, and then
se in licensed special waste site. It will dispose of in accordance with Local Authority
ments (Ethyl Alcohol MSDS, sciencelab.com, Inc.).

1.2 Red Dragon Fruit Flesh and Peel
Flesh of the fruit that was used was eaten so that the flesh can be used and not go as

. The excess peel and the remains of the peel during the extraction process were disposed
ng them inside a plastic and disposing them inside a trash can.




- J. Data Organization

Figure 1. The absorbance (As3s) and concentration of betacyanin leaked from Red

- Dragon fruit peel (Hylocereus polyrhizus) following different blending times.
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e (As3g) and concentration of betacyanin leaked from Red Dragon
us) following different blending times.




2. The absorbance (Assg) and concentration of betacyanin leaked from Red
1 fruit peel (Hylocereus polyrhizus) following different temperatures.
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absorbance (As3g) and concentration of betacyanin leaked from Red Dragon
pcereus polyrhizus) following different temperatures.
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2 3. The betacyanin content of the dye extracted with the optimal conditions and the
exposed to light 12 hours a day.

Color Stability

® Dye extracted with optimal
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CHAPTER FOUR

RESULTS AND DISCUSSION

determined the optimal blending time and evaporating temperature in

times (1, 2, 3, 4, and 5 minutes) and evaporating temperature (25, 35, 45, 55,
sius, °C). It also aimed to evaluate the physico-chemical characteristics of the
1g the determined optimal conditions. Particularly, the study determined the

the dye produced using the determined optimal conditions and its stability at

: and to measure the pH level of the extracted dye using the determined optimal

Processed Results

a ﬁgniﬂcant difference in betacyanin contents (¢=0.05) at varying blending

ng temperatures. There is also a significant differnce in betacyanin contents
and after a period of light exposure (Table 7).




nt was achieved at a blending time of 2 minutes (Figure 4). One minute
ficantly higher than blending times 2, 3, 4 and 5 minutes. While the two

ent to the 3 minute blending time. Blending times 4 and 5 showed no
e between each other. The results showed a decrease from blending time of 1

an increasing trend from 2 to 5 minutes.

anin Content at Varying Blending Times

Betacyanin Content at Varying Blending Times
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decrease from an evaporating temperature of 25 to 35 °C and an increasing trend from 35 to 65

OC.

Figure S. Betacyanin Content at Varying Evaporating Temperaturw
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A.4. RDF Dye pH Level Measurements
- The red dragon fruit dye extracted using the optimal conditions had pH levels ranging
rom 4.51-4.86. Dye samples 1, 2, and 3 have a pH level of 4.86, 4.51, and 4.86 respectively.

A.S. RDF Dye pH Stability

7 A color change from red to yellow was observed after the addition of sodium acetate to
e red dragon fruit dyes. However, no color change was observed after the addition of
otassium chloride to the red dragon fruit dyes.

B. Discussion
The optimal blending time was obtained at 1 minute holding all other factors constant.
ighest betacyanin content was yielded at 65 degrees Celsius (°C) keeping all other factors
onstant and using the determined blending time. The stability test to light exposure of samples
owed that betacyanin content decreased upon prolonged exposure to light. Samples reacted
owards the Sodium Acetate Triphosphate with pH 8.7, a basic solution. However, samples
howed no reaction towards Potassium Chloride (5.5 pH). The dye extracted had the pH of 4.74
howing it to be acidic.
| Results showed that increasing the blending time decreases the betacyanin content.

t amount of betacyanin was yielded using one minute blending time. Blending the fruit
area exposed to ethanol. The more surface area exposed to the ethanol, the

e betz in. ’ ingreasethmforeinb ing time i the




edo and others 2009). Ethanol evaporates faster when a higher temperature is
ase in ethanol in the solution means a solution which is more concentrated with
Furthermore, increasing the temperature shortens the time it takes to rotary evaporate
, decreasing the thermal degradation on the samples.
n content decreased when exposed more to light. Earlier studies showed that Light
degrades betacyanin and shows an increased exposure results to a lower stability
do 2006). That is why samples experienced degradation of betacyanin amount during 3
of light exposure. Highest degradation was experienced on the 3rd day.
 The extracted dye had the pH level of 4.74 stating that it is acidic. Since it is acidic,
ples changed color from red to yellow after exposure to the basic solution Sodium Acetate
sphate with pH 8.7. While, on the other hand, no color change had been observed when

s were exposed to the acidic solution Potassium Chloride with pH 5.5.




CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

ly aimed to determine the optimal condition in extracting a dye from Red Dragon
polyrhizus) peel using the ethanol extraction method and to evaluate its
cal characteristics.
fically:
measured the betacyanin content of dyes extracted at varying blending timesof the
: peel with the ethanol: 1 min, 2 min, 3 min, 4 min, 5 min;
- 2. compared the betacyanin content of dyes extracted at varying time in blending the
peel with the ethanol: 1 min, 2 min, 3 min, 4 min, 5 min;
. measured the betacyanin content of dyes extracted at varying temperature in
evaporating the solvent: 25°C, 35°C, 45°C, 55°C, 65°C;
4. compared the betacyanin content of dyes extracted at varying temperature in
evaporating the solvent: 25°C, 35°C, 45°C, 55°C, 65°C;
5. evaluated the physico-chemical characteristics (light stability, pH stability, and
~ pH level) of the dye extracted using the determined optimal conditions.




The betacyanin contents after light exposure of 0-3 days ranged from 12.375 to
19 mg/L. Betacyanin decreased as days of light exposure increases. The Red
on Fruit dye extracted using the optimal conditions had pH levels ranging

m 4.51-4.86. Dye samples 1, 2, and 3 have a pH level of 4.86, 4.51, and 4.86
respectively. A color change from red to yellow was observed after the addition
of sodium acetate to the red dragon fruit dyes. However, no color change was
observed after the addition of potassium chloride to the red dragon fruit dyes.

study was able to establish the following conclusions:

The optimal blending time for extracting Red Dragon Fruit dye using ethanol extraction
was one minute. Sixty five degrees Celsius (°C) was determined to be the optimal
‘ '_' temperature in the extraction. Betacyanin content of the dyes decreased upon
o light. The dye was acidic with a pH level of 4.74 and reacted when exposed to a
Sodium Acetate Triphosphate, pH 8.7).
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APPENDIX A

RAW DATA
lending Time Absorbance at 538nm
(min.) Replicate A Replicate B Replicate C Average
1 0.479 0.481 0.463 0.474
2 0.371 0.351 0.355 0.359
3 0.371 0.356 0.369 0.365
4 0.378 0.381 0.379 0.379
5 0.381 0.382 0.379 0.381
Betacyanin Content (mg/L)

Replicate B Replicate C Average £ S.D.
44.092 42.442 | 43.480 +0.903462
32.175 32.542 | 21.908 £ 0.970109
32.633 33.825 | 33.489 £0.746582
3 34.925 34.742 | 34.772 £0.140023
¢ 35017 34.742 | 34.894 +0.140023

v e s o



Absorbance at 538nm

Sample A

Sample B

Sample C

Average

0.322

0.451

0.457

0.410

0.323

0.383

0.241

0.316

0.292

0.274

0.333

0.300

0.171

0.090

0.081

0.114

, of Light

Betacyanin Content (mg/L)

Sample A

Sample B

Sample C

Average

posure

49.194

68.903

69.819

62.639 + 11.65225

49.347

58.861

36.819

48.227 + 10.89053

44.611

41.861

50.875

45.782 + 4.619686

26.125

13.750

12.375

17.317 £ 7.572913

pH level

Reaction Towards Chemical ( Color Change)

Replicate A

Replicate B

Replicate C

Yellow

Yellow

vellow

Rw-4-~, e

Red

Red




APPENDIX B

PSS One-Way ANOVA
- Varying Blending Time
. ANOVA
R00002
Sum of
\ Squares df |MeanSquare| F Sig-
tween Groups 223.440 4 55.860{ 118.204|  .000|
thin Groups 4.726 10 AT3
' 228.166 14

rying Temperature




- 0.9607 0.9547

0.9727 0.03871 -




APPENDIX C

PLATES
















Plate 6. Filtering
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of RDF extract to other container
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Liquidation Report for the Pfizer Grant

APPENDIX D

Chemicals/Media -
Item Quantity Price/Qty Store Status Total Price
Red Dragon S5kg 200 Lezo, Aklan 1000
Fruit
Distilled 1-15L Galon 400 Sm Jaro 400
Water
Ethanol 3L 300 Prince Valiant 900
Int’l Corp.
Services
Nature Frequency Price Agency Status Total Price
N/A N/A N/A N/A N/A N/A
Laboratory Set-up/Apparatus
Item Quantity Price/Qty Store Status Total Price
Filter Paper 2 pes 46 Josmef 92
Pharmacy
Fluorescent 1 99.75 City 99.75
Bulb Hardware,
Kalibo, Aklan
Transportation
Item Quantity Price/Qty Store Status Total Price
Iloilo-Aklan 1 191 Ceres Bus 191
Line
Antique- 1 182 Ceres Bus 182
Aklan Line
“Aklan-Iloilo 3 191 Ceres Bus 573
e Line

(oA e
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Republic of the Philippinas
Department of 5¢ ence and Tech
Philipppine Science Hign School = Western Visayas
Dona Lawaan H. Lopez Campus
Bito-on, Jaro, lloilo City, Hloilo

i l:'

May 18,2

4PN s TP

Engr. Rowen Gelonga
Regional Director of DOST v
Jaro, lloilo City, lloilo

Dear E'ngr. Gelonga,

i

Greetings! We are Marmelou G. Popes, Arvin iohn E. Tejereso and Jenny Wendy S. Balbuena,
incoming fourth year students of Philippine Science High School V/estern Visayas Campus. In
our Research i class, we zre required to conduct our approved study.

} vidulis L‘rt:'.i'f,:(_-ti 2 4
- Our stu_dy is entitled “Study of Optimal Blending Time, Temperature and Stability of Red Dragon
- Fruit (Hylocereus polyrhizus) Peel using Ethanol Extraction Method”. For our study, we will need
- ar Ve vsculd like to seek aparoval if we can use these devices this coming

evaporator, | ‘
May 21, 2012. We are truly sorry for asking and sending this letter in such a short

Jish % ¥ 1 U jEese gl

! ,:his number, 09161212€73, or at this email, marmz _popes@yzhoo.com.

S ok s , Ui
!;tr‘ We hope to hear from you soon.




