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Table 1- list of treatments used in research

Storage temperature (°C)

Concentration of pigment (w/v %) Type of drink  Treatments

25
4
25
4
25
4
25

4

5
5
10
10
5
5
10

10

Apple Juice T1
Apple Juice T2
Apple Juice T3
Apple Juice T4
Aloe vera T5
Aloe vera T6
Aloe vera T7
Aloe vera T8
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Table 2- Changes in pH and acidity of drink based on apple juice and aloe vera juice

pH Acidity (/)
Treatments

First day Seventh day  Fifteenth day First day Seventh day Fifteenth day
T1 4.22+0.02 40 3.73+0.03 80 3.14+0.05 ¢ 0.42+0.01¢d 0.61+0.02 Bd 0.86+0.02 A¢
T2 4.21+0.107° 3.99+0.01 Bab 3.94+0.03Bb 0.43+0.03 Bd 0.50+0.01 ~¢ 0.52+0.02 Ad
T3 4.41+0.02 A2 3.75+0.03 80 3.27+0.16 ¢ 0.42+0.02 ¢d 0.64+0.02 Bd 0.85+0.04 A¢
T4 4.44+0,01 72 4.21+0.02Ba 4.07+0.06 ¢ 0.43+0.02 Bd 0.48+0.01 A¢ 0.49+0.02 Ad
T5 3.14+0.04 Ad 2.81+0.06 B¢ 2.43+0.04 ¢9 0.92+0.02 80 1.08+0.01 42 1.10+0.02Aa
T6 3.13+0.01Ad 2.99+0.10 Bde 2.84+0.04 C¢ 0.95+0.02 B2 0.91+0.02 ¢ 1.09+0.02 A2
T7 3.53+0.03 A¢ 3.36+0.54 A¢ 2.70+0.03 Bf 0.81+0.01 B¢ 0.84+0.03 Be 1.07+0.03Aa
T8 3.50+0.04 A¢ 3.32+0.02 Bed 3.12+0.02 ¢ 0.82+0.03 B¢ 0.86+0.04 B¢ 0.96+0.04 A

The results are given as mean + Standard Deviation.
Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.

15081 0T g G O aaly 5o (s gh (il hao 5 p Scbio) (A oly Sluss 55 () a0 @ yaadi —F J g

Table 3- Changes in the amount of polyphenol compounds (mg/ml) of drink based on apple juice and aloe vera

juice
Treatments First day Seventh day  Fifteenth day
T1 233.88+1.83A"  164.63+4.06%9 115.27+2.154f
T2 246.77+2.83%¢ 201.48+1.69%¢ 191.87+1.94Af
T3 447.74+1.45%° 431.29+3.48%° 364.18+2.854
T4 463.76+2.317%  437.50+2.918% 426.17+2.77Af
T5 222.98+1.32A" 157.09+3.558" 112.20+2.71Af
T6 229.27+0.9279  190.93+3.128" 173.27+1.99A
T7 433.65+0.78°Y 374.64+4.058¢ 339.56+1.60°
T8 452.20+1.82°° 419.97+1.47% 410.51+1.63Af

The results are given as mean + Standard Deviation.
Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Table 4- Changes in the level of anthocyanin compounds and degradation index of drink based on apple juice
and aloe vera juice

anthocyanin (mg/ml)

Degradation Index (DI)

treatments - - ; -

First day Seventh day Fifteenth day First day Seventh day Fifteenth day
T1 162.20+2.48°"  124.048+1.59B89 100.28+1.92C 1.34+0.02¢¢ 3.41+0.02¢ 2.91+0.07BP
T2 174.66+2.39AF  153.44+0.688¢  144.37+1.22¢¢ 1.07+0.06° 3.18+0.07°  1.92+0.028d
T3 342.96+0.86°Y  266.51+2.05B8d  123.23+4.31C4 1.34+0.03° 542+0.09¢ 2.98+0.115Bb
T4 382.32+1.13A°  291.19+1.01B 177.20+2.79¢ 1.30+0.01°¢ 4.21+0.12° 2.62+0.03 B¢
T5 170.41+3.72%9  121.77+1.60B9  75.55+1.96°" 1.56+0.02°° 4.37+0.04° 3.32+0.02 B2
T6 176.07+2.48%¢  143.75+1.368%  122.50+3.27%¢ 1.23+0.02¢ 2.37+0.03°¢ 1.95+0.05Bd
T7 308.21+0.86%°  35557+2.178  99.88+2.24C  1.75+0.02C 4.2440.21% 3.36+0.22 B2
T8 411.85+1.40%  373.16+1.95B2  162.44+1.27C 1.25+0.04¢4 3.82+0.05¢¢ 2.95+0.05 5P

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Table 5- Changes the level of hydroxymethyl furfural (ppm) of drink based on apple juice and aloe vera juice

treatments First day Seventh day Fifteenth day
T1 544.18+2.86 ¢ 869.25+1.19A9  640.30+3.06 Bf
T2 535.43+6.05C%¢  705.81+4.56A"  591.74+1,59 8"
T3 527.40+5.51 ¢c 953.17+2.79A°  735.89+1.49 B8P
T4 537.81+3.31C%  758.19+3.53A"  645.58+1.47 B¢
T5 547.93+2.35C¢ 922 9242 67A¢  725.55+2.08 B¢
T6 541.88+3.46C%  743.16+2.78A9 622.78+2.198¢
T7 538.56+3.32C%  1024.96+1.95%% 864.26+2.59 B2

T8 533.45+10.49 ©*

824.17+4.284¢

686.17+3.36 B¢

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Introduction: Colors are used to create diversity and enhance the attractiveness of food. Pigment of
Echium Amoenum petal in addition to having a natural pigment contain functional compounds such
as anthocyanin’s and polyphenols. Research has shown that consuming foods rich in phenolic and
anthocyanin compounds increases the body's ability to contract with the disease. Phenolic compounds
are one of the most important compounds of fruits, vegetables and juices, and they have an important
role in taste properties. It should be noted the phenolic compounds within the fruits, are
anthocyanin’s, which play an important role in the color of the fruit. The compounds are soluble in
water and are involved in water systems and have very beneficial effects on the health of the body.
The use of phenolic compounds, antioxidants and anthocyanin’s in fruits such as pomegranate,
strawberry, raspberries, cherries, cranberries, Echium Amoenum petal and etc., prevents the oxidation
of LDL in blood (low protein density proteins). The other benefits of these compounds on the body
can be cited to reduce cholesterol and anti-diabetic properties, increase prostatic antibodies to help
improve heart disease, alzheimer's, breast cancer and intestinal cancer cells. Recently, many
restrictions have been expressed by the international organization and research institutes on the use
of artificial dye materials. On the other hand, consumers' desire to consume functional products has
increased. The purpose of this study was to investigate the physical, chemical characteristics of
functional drink based on apple juice and aloe vera containing pigment of Echium Amoenum petal.
Material and methods: In the first stage, the pigment of Echium Amoenum petal was extracted. In
order to extract pigment from Echium Amoenum petal the maceration and solvent method was used.
For this purpose, methanol and water in the ratio of 0.5 to 1.5 were used as the solvent system for
extraction. 50 ml of solvent is added to 250 ml of laboratory erlenmeyer flask containing 5 g petals
and then erlenmeyer is coated with a strong polyethylene coating to prevent solvent evaporation. The
mixture was stored in a German WB22-memmert orbital oscillator at 50 °C for min 5 min until all
the pigments are completely extracted. The extract was then separated from the petals by Watman's
filter paper No. 1 and condensed by rotary evaporator Buchi water bath B-480 (Germany) at a
temperature of 50 °C to Brix 60. The extracted pigments of Echium Amoenum petal were added to
two types of beverages aloe vera and apple juice at concentrations of 5 and 10 percentages of
volumetric, and the beverages were stored at two temperatures at 4 °C and 25 °C for 15 days. So,
eight treatments were designed according to a completely randomized design. The pH test by pH
meter, acidity was determined by titration with sodium hydroxide 0.1 N in the presence of
phenolphthalein, the content of polyphenol compounds was evaluated using a spectrophotometer
apparatus at a wavelength of 725 nm. Total amount of polyphenolic compounds in beverages in terms
of gallic acid equivalents was calculated using the equation obtained from the standard curve and the
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results were expressed in mg gallic acid per milliliter of the extract. Measurement total anthocyanin
level by using the differential pH method was measured by a spectrophotometer at 510 to 700 nm.
Anthocyanin degradation index by using Spectrophotometer was obtained by dividing the absorption
rate at 420 nm to absorbance at 520 nm. The amount of hydroxymethylfurfural contained in beverages
was calculated in ppm by high performance liquid chromatography (HPLC). For this purpose, the
samples were heated for 20 h. Then 1 ml of each sample was taken and 4 ml of distilled water was
added to each of them along with 15% potassium ferrocyanide and 30% acetate. After stirring the
samples were placed for 10 min in a 5000 rpm centrifuge and repeated twice. After centrifugation,
the floating solution was removed each time, added to each other, and brought to a volume of 10 ml
by distilled water. 5 ml of the sample was pour in the separating balloon, and added 5 ml of ethyl
ether and mixed well. The bottom solution was discarded and the top solution was kept, and this was
repeated. Finally, both solutions were poured together and 5 ml of distilled water was added to the
solution. Samples were placed at temperature of 40 °C to remove diethyl ether, then the sample was
filtered through 4.5 pum filter paper and injected into the HPLC Infinity 1200, made by Agilent,
Germany. The amount of hydroxymethyl furfural in beverages in ppm and was calculated using the
equation obtained from the standard curve (National Standard 19709, 2013). For data analysis,
Duncan's one-way analysis of variance (ANOVA) was performed using Minitab 16 with 95%
confidence.

Results and discussion: Based on the results the samples containing aloe vera had lower pH and
acidity than apple juice samples. Therefore, after 15 days of storage, the highest pH and the lowest
acidity in apple juice containing 10% w/v of pigment were observed at 4 °C storage temperature. The
amount of anthocyanin’s and polyphenolic compounds increased with increase pigment concentration
in samples. The process of reducing these compounds in the beverages stored at 4 °C and containing
apple juice during 15 days’ storage, was milder. Anthocyanin degradation index and
hydroxymethylfurfural amount were lower than samples containing aloe vera juice and increasing the
temperature and storage time increased these parameters. In other words, it can be said the effect of
the type of drink, storage temperature and extract concentration can have a significant effect on the
increase or decrease of all mentioned parameters. Over time, polyphenols content and anthocyanin
decrease and over time the pH of the drinks decreased and the acidity increased, also, the amount of
hydroxymethylfurfural during the time increased which was a sign of the destruction of sugars over
time. In other words, it can be said, the effect the type of drink, storage temperature, and the
concentration of the extract has been effective on increasing and decreasing all of the mentioned
parameters.

Conclusion: The results of this study indicated that the apple juice stored at temperature 4 °C and
containing 10% wi/v pigment of Echium Amoenum petal had the highest amount of polyphenol,
anthocyanin and the least anthocyanin degradation, acidity and pH changes, as well as the production
of hydroxymethylfurfural over the course of time that it was known as the superior treatment and
functional beverage.
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