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A B S T R A C T 
 

Objectives: Natural plants can produce natural dyes. These dyes are widely used in the pharmaceutical and food fields, such 
as betacyanin, anthocyanin, carotenoids, flavonoids and others. Several external factors could cause natural dyes to show 
instability or degradation, some of the external factors are temperature, pH, storage time and so forth. Research on various 

kinds of natural dyes shows the degradation of these natural dyes. Degradation can cause damage to these plants dyes, 
therefore steps are needed to prevent the degradation of these dyes. The measurement of degradation was carried out to 
prevent the deterioration of natural dyes from natural materials that will be used or consumed. The purpose of this review is 
to determine the rate of degradation of natural dyes sourced from nature in accordance with the results of the studies that 

have been conducted. 

Data Sources Study Selection: Data sources of this review article taken from web Google Scholar, Science Direct, National 
Center for Biotechnology Information (NCBI), Scopus, and Pubmed. 

Conclusion: Natural dyes can be used for manufacture of food or drinks, natural dyes from plants instability due to 

degradation. Degradation occur because temperature, pH, storage time and sunlight. 

Keywords: Activation energy, Degradation, Dyes, Half-life, Natural substances, pH, Reaction order, Storage time,  
Temperature. 
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INTRODUCTION  

atural dyes are available in nature in various 

colors
1
, and are the main characteristic of any food 

ingredient because they can increase attraction
2
. 

Dyes can be produced from plants, animals and 

microorganisms. In plants, dyes can be produced directly or 

indirectly because they have pigments. Pigment is a 

component that can absorb UV light at a certain wavelength 

range
3,4

. The physical properties of natural dyes can be well 

understood based on the wavelength of the dye based on the 

appearance of the corresponding color
5
. 

Natural dyes are an important alternative because they are 

considered harmless to health
6
. Natural dyes also have an 

important role in human health because they have 

biological components and pharmacological properties
7
 

such as carotenoids acting as photo-protectors, antioxidants, 

precursors and plant hormones
8
, betalanine has a tendency 

to antioxidants
9
, betacyanin and betaxanthin are used as 

natural dyes in food
10

. Natural dyes are widely used in 

industries such as anthocyanins
11

, but natural dyes have a 

disadvantage, namely their instability to processing
12

.  

Natural dyes can show a chemical composition that affects 

stability, solubility and are also very sensitive to pH, 

temperature and sunlight
1
. Effect of temperature is a factor 

influencing the degradation kinetics
13

, the kinetics of color 

loss and pigment degradation can be calculated for each 

color
14

. The color degradation studied is related to the 

spectral properties and visual color
15

. 

Visual color is monitored from the CIEL, a*, b* 

parameters. The absorbance at maximum wavelength /total 

N 
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col was used for quantitative color degradation
16

. Chroma 

(c) and hue (h) were estimated by values a* and b *
17

. Color 

parameters such as color density, color intensity and 

brownish index follow the total substance content
18

. Dye 

parameters take into account the chemical or degradation 

kinetics approach by calculating the kinetics parameters of 

the reaction order, reaction rate constant (k), half-life (t½), 

activation energy required for the determination of 

degradation
19,20

.  

Color analysis for visual color parameters using Hunter Lab 

coordination was used to calculate L, a *, b * values where 

L * L* (brightness, 0 from black to 100 for white), value  

a* (red-green) and  value b* (yellow-blue)
21,22

. Differences 

in kinetics models are also evaluated to explain the changes 

that occur. The kinetics models consist of zero-order 

reaction, first-order reaction, second-order reaction, and 

fractional conversion kinetic model
23

. The value of the 

degradation constant (k) is obtained from the plot line logs 

percent of substance retention with time
24

. Reaction rate 

can be determined from the biggest value of R
2
. The larger 

the value of R
2 

the easier the observation would be done 

following the reaction order, the value of Ea or activation 

energy shows that the value of k can be sensitive to changes 

in temperature and the value of k obtained from equation 

can be used to calculate the half-life, while the value of 

activation energy (Ea) is obtained from connecting the 

values of In k and 1 / T
25

. 

Kinetic models are often used for objective, rapid and 

economical food safety assessments. Knowledge of 

degradation kinetics including reaction order, rate constant, 

activation energy is very important to predict food quality 

loss during storage as well as heat treatment
26

. A 

mathematical model has been developed using kinetic 

parameters obtained from isothermal experiments to predict 

color loss in isothermal or non-isothermal methods
27

.  

Recent studies suggest hyperbaric storage at room 

temperature (HS-RT) can be an attractive method for food 

storage or preservation. The effect of HS-RT was carried 

out to evaluate the dye degradation in strawberry juice
28

. 

Studies conducted using HSST on beet stems were 

considered to be the most suitable for maintaining the 

stability of betalain
29

. A study conducted by
30

 with the 

addition of acid to the sample resulted in color degradation 

due to reduced concentration and a change in color. In 

another study it was said that tartaric acid and citric acid 

decreased monomeric anthocyanin content, brightness, 

increased polymer color index, browning degradation, 

chroma and red and blue color parameters, and hue angle
31

. 

From this explanation, this review article will explain the 

degradation of dyes from natural materials that have been 

studied several years previously. 

METHODS 

Articles review were carried out in journals related to the 

degradation of natural dyes of natural origin. The journal 

was obtained by searching on several quality scientific web 

sites based on scientific publication guidelines, 

internationally accredited, in the  international, and national 

categories. The keywords used to search for research 

journals were "degradation", "degradation kinetics", 

"natural dyes", "degradation of natural dyes", and 

"degradation of natural materials". The scientific web used 

were Google Scholar, Science Direct, National Center for 

Biotechnology Information (NCBI), Scopus, and Pubmed. 

The search for research journals for review articles had 

criteria as follows: that the research journals should not 

have been published for more than 10 years, that the 

research journal conducted research on the degradation of 

natural dyes in natural materials, the research journals have 

knowledge related to degradation, natural dyes, natural 

ingredients and so forth. This review article was conducted 

in research journals by looking at the analysis of dyes that 

occur in natural ingredients or food / beverage products on 

the influence of temperature, pH, sunlight and storage time. 

RESULTS AND DISCUSSION 

A. Degradation on natural dyes  

Dragon fruit extract studied
32

 showed absorbance peaks of 

230 nm and 537 nm on UV-Vis spectrophotometry. The 

absorption peak showed the presence of a dye, namely 

betacyanin. Changes in the intensity of betacyanin were 

caused by storage conditions, light, temperature, pH and 

additive properties for 3 weeks at 537 nm. The degradation 

test of red dragon fruit dye at a temperature of 40
0
C showed 

that there was no color change with a degradation value of 

11.54%, while the test at 100
0
C showed that the color 

change in betanine was disappearing with the degradation 

value increasing by 84.23%
33

. Dragon fruit peel dye 

degradation tests
34,35

 in pH treatment showed a decrease in 

absorbance where the absorbance value began to decrease 

at high pH and the macerate color changed from red to a 

more faded color. At high pH there is damage to betacyanin 

because the compounds in the macerate are rapidly 

hydrolyzed. Testing of red dragon fruit peel dye in sunlight 

showed a change in the color of the sample, changing from 

a red color to a more faded color. In addition, there was a 

decrease in the absorbance of the sample so that the color 

of the sample became unstable
36

. 

The dye degradation test was related to the temperature of 

different fruit, namely the blackberry fruit which degraded 

at at 70-75
0
C and 80-90

0
C. The degradation did not 

decrease too much at 70
0
C, but after 90 minutes there was a 

decrease as much as 20%. At high temperatures of 80-90
0
C 

there was a degradation of 40% during 90 minutes of 

heating. The order of anthocyanin reactions from 

blackberries followed order 1 because the k values obtained 

were from 0.0155 to 0.0051 min
-1

, the activation energy 

(Ea) values of heating at ocmic and conventional were 67 

kJ/mol and 56 kJ/mol
37

.  

The dye degradation test on roselle flowers
38

 showed that 

the extract that was added with HCl decreased by 22% at a 

temperature of 70-80
0
C and experienced a slight decrease 

in storage time. The extract that was added with formic acid 

decreased by 35% at a temperature of 70-80
0
C. and an 

increase in storage time by 11%. The extract added with 

citric acid was almost the same as formic acid, where at a 

temperature of 70-80
0
C the decrease in storage time was 

44% and was followed by a 60% decrease at 85
0
C. The 

extract added with acetic acid increased by 23% at 80 -

85
0
C. In heat degradation testing of the roselle anthocyanin 

in a buffer solution with a pH of 1-7 following the first-

order reaction. The half-life values (t½) of anthocyanin 



Asra et al                                                                             Asian  Journal of Pharmaceutical Research and Development. 2020; 8(5): 75-81 

ISSN: 2320-4850                                                                                        [77]                                                    CODEN (USA): AJPRHS 

degradation were 115.2, 385.1 and 182.4 minutes at pH 1 

with a temperature of 70
0
C, 80

0
C and 90

0
C, while at pH 7 

the half-life values (t½) of anthocyanin degradation were 

13.5, 19.4 and 24.8 minutes at temperatures of 70
0
C, 80

0
C 

and 90
0
C. Activation energy (Ea) in highly acidic materials 

had a range of 55.8-95.7 kJ/mol. However, the range for the 

non-acidic material was 31.4-94.7 kJ/mol with the lowest 

activation energy (Ea) at pH 4 at 55.8 kJ/mol 

The purple sweet potato peel extract was tested for the 

combined degradation of temperature and pH
40

. The 

temperature treatment test did not show any degradation or 

change of the extract. In the pH treatment test, namely pH 1 

there was no degradation, while pH 3 and 5 there was 

degradation with values of 49.63% and 52.52%. Tests were 

also carried out on the heat degradation of purple sweet 

potato in aqueous solution with a difference in pH
41

, it was 

found that the half-life value (t½) at 80
0
C increased 

significantly from 41.8 hours at pH 2 to 96.3 hours at pH 3 

and decreased rapidly to 8.9 hours at pH 6. The values of 

activation energy (Ea) during heating at pH 2-6 are 99.95, 

111.57, 84.87, 66.56 and 89.39 kJ/mol. Anthocyanin 

degradation during storage following the purple sweet 

potato first order reaction indicated by the value of R
2.
The 

half-lives (t½) of anthocyanins from purple sweet potato 

paste were 119.51, 60.80, 32.85 days at 30
0
C, 40

0
C, and 

50
0
C. Anthocyanin degradation during storage was also 

indicated by color changes. This change became better with 

increasing storage temperature. The activation energy (Ea) 

for anthocyanin degradation at each temperature increase of 

10
0
C is 52.60kj/mol. Meanwhile, the increase in activation 

energy (Ea) for the change in H* and C* for each 

temperature change of 10
0
C is 55. 83 kj/mol and 49.99 kj/ 

mol
42

. 

The dye on the peels of eggplant, grapes, plum, strawberry 

and billberry skins was also tested for degradation by 

storing it for 17 weeks at a pH of 4.5 and a temperature of 

20
°
C. on eggplant peel by 61%, billberry fruit by 64% for 

17 weeks of storage. However, during storage on 

strawberries, anthocyanins lost their concentration at week 

4 by 81% and week 17 by 99%. The highest L * values 

were obtained between 26.59 and 29.56 for strawberries 

and grapes. In the storage of all of the above fruits, the L * 

value is only slightly reduced by about 1-4%. The value of 

R
2
 ranged from 0.9470 to 0.9855 indicates a good 

correlation between anthocyanin concentration and storage 

time. The stability of half-life (t½) and the highest D values 

at 12 and 17 weeks of storage were shown by eggplant peel, 

grape, and plum peel. Meanwhile, the low stability was 

indicated by the strawberry fruit which had a half-life (t½) 

and a D value of 2.8 with 4 weeks of storage
43

. 

Purple corn with color parameters L*, a*, b* on PCW, EA, 

F1 and F2 dissolved in citrate buffer solution with pH 

variations at 22
0
C was tested for a month to evaluate color 

changes with a storage period of more than 12 weeks. The 

test results at pH 5 and 6 showed a fuzzy color. Whereas at 

pH 3.5-6 at time 0, the color has increased in yellow hue. 

All treatments with increasing pH showed an increase in L, 

E * ab, but a*, b*, hue and chroma values decreased. 

Chroma changes occurred at pH 2.0, 2.5, and 3.0 during 12 

weeks of storage. A slight color difference was observed at 

pH 2 ( E from 0.2 to 3.6). After 12 weeks, pH 6 caused a 

change in color ( E from 17.7 to 47.5) and a decrease in 

the estimated half-life (t½) of total anthocyanins (range 1.8 

to 3 weeks), compared with pH 2 (44.6 to 60.7 weeks)
44

. 

Broccoli frozen before cold storage had an L=-22.0±1.91, 

a*=-17.41 = 0.75, b*=15.97±1.13, and h*=137.95= 3.91. In 

the isothermal storage conditions, the temperature of -7
0
C 

broccoli became brighter, the L value increased 53%, the a* 

(a*/ao*) and h values decreased. Color degradation 

parameter a*/ao* and b explained the arhernius order 

kinetics models 0 and 1 similarities. The value of a and b, 

including models that correspond to the stage regression 

analysis, coefficient value of R
2 

determination is high (0.85 

in two situations). Under nonisothermal storage conditions 

(57 days), the color parameters of a*/ao* and h broccoli 

decreased by 30 and 5%. Alteration was very low compared 

with storage at -7
0
C for the same time (a*/ao* degraded 

47% and h 13%) but higher at -25
0
C (a*/ao* degraded 17% 

and h* 3%). In the conditions under nonisothermal kinetics 

models of order 0 and 1 meeting the conditions for changes 

in a*/ao* and h, the coefficient of determination is 0.40 and 

0.44 for a*/ao* and h. The color kinetics of broccoli 

alteration under nonisothermal storage has low activation 

energy (Ea) values
45

. 

"Merlot" and "Ruby" grapes were stored at 5
0
C, 25

0
C and 

30
0
C for 360 days. Merlot juice had a higher anthocyanin 

content (p <0.005) than ruby juice. During storage, the 

individual total anthocyanins followed the 1
st
 order reaction 

model. At the end of storage, higher anthocyanins (95-

99.9%) were observed at 25
0
C and 35

0
C compared 

tostorage 5
0
C “merlot”(50-60%) and "Ruby" (74-81%). 

Anthocyanin compounds that were most sensitive to 

temperature are C3G (Ea = 66.5 kj/mol) and D3G (Ea = 

63.3 kj/mol). The half-life (t½) at 5
0
C for C3G was 73 days 

and D3G was 69 days
46

. 

Anthocyanin stability from cranberrybush fruit, in water 

and ethanol extracts, which were stored in the dark for 7 

days at different temperatures (2
0
C, 37

0
C and 75

0
C) at pH 3 

and 7 had also been tested. The test results showed that the 

lowest anthocyanin stability was found in water extracts 

stored at 75
0
C with a pH of 7, with a half-life and constant 

velocity values of 1.98 hours and 0.3488 / h. In addition, 

the test also showed a good correlation between 

anthocyanin content and storage time with R
2 

= 0.9298-

0.9971 and following the 1
st
 order reaction model with all 

test conditions
47

. 

Extremely acidic papaya peel extract (pH = 4) showed a 

very low content of betalain, chroma (C*ab = 60 against 

70) and a yellow color component (h*). The storage 

temperature shows a tendency towards a red hue (hue from 

10 to 80) and a change in brightness L* (90 to 75) as the 

temperature increases. At lower acid levels, pH 5 and 6 are 

superior to the angle of color stability
48

.  

Color analysis on fresh moringa leaves, respectively, had L 

*,a*,b* values, namely 40.78, -4.20 and 6.33. The 

brightness values of L* are 2.46, 3.10 and 4.26 at 40
0
C, 

50
0
C and 60

0
C decreasing as the temperature increases and 

the color became darker. Dry leaves at all temperatures 

showed an increase in the a* values were 0.39, 0.51 and 

1.06 at 40
0
C, 50

0
C and 60

0
C. The b* values at each 
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increase in drying temperature were 5.13, 6.54 and 5.63 at 

40
0
C , 50

0
C and 60

0
C an increase in the b* value in 

temperature indicated the leaves were turning yellow
49

. 

In addition to testing on the above plants, research was also 

carried out on color changes in dried longan meat. The 

longan meat was dried with a drying air temperature of 60-

130
0
C. The kinetic parameters for color change were 

determined using the CIE system. Zero-order reaction 

kinetic model was most appropriate for describing a* and 

effective to present changes in E. In addition, the drying 

temperature and drying time also affected the color change 

during drying. During drying the L* value decreased and 

the temperature rose. The a*, b* and E values increased 

in the first period, then decreased with time and drying 

temperature
50

. 

The acerola pulp studied showed L* = 44.07 ± 0.41, a* = 

7.84 ± 0.22, and b* = 20.05 ± 0.51, where the character of 

acerola pulp was orange / red. The standard deviation was 

more than 2.5 and 6% for parameters L*, a*, b*. Color 

parameters were in accordance with the model of the first 

order reaction. The coefficient of determination (R
2) 

was 

shown with a higher value, the value of 0.89 for all 

treatments. L*, a*, b* values decreased over time for all 

treatments
51

.  

Meanwhile, the color degradation of bael fruit with an 

average value of L and b at 0 time were 56.98, 32.07, and 

59.34, respectively. The values for L, a*, and b* for infinite 

time are 3.55, 4.02 and 4.55. The value of L decreased from 

53.12 to 45.15, 43.11, 37.96 for temperatures, respectively, 

were 30
0
C, 44

0
C, 60

0
C and 75

0
C. The a* value decreased 

from 30.96 to 26.13, 27.17, 24.14 and 20.99 at temperatures 

of 30
0
C, 45

0
C, 60

0
C and 75

0
C. The value of b* also 

decreased from 56.25 to 49.16, 48.96, 44.18 and 42.80 at 

temperatures of 30
0
C, 45

0
C, 60

0
C and 75

0
C The decrease in 

L*, a*, b* values occurred because of an increase in 

temperature or heat treatment. Value degradation of the 

first order reaction were 0.07, 0.11, 0.018 and 0.023 to a 

temperature of 30
0
C, 45

0
C, 60

0
C and 75

0
C. The activation 

energy (Ea) at Bael fruit pulp was 23.83 kJ/mol with a 

value of R
2
 = 0.9897

52
.  

The degradation of green color on rocket leaves followed 

the first-order reaction. The R
2 

value was more than 0.98 

and the standard error was less than 0.009. Value constant 

visual color temperature followed the arhernius equation 

(R
2>

0.98). The activation energy (Ea) and the frequency 

factor (ko) for color degradation of the leaves were 51.21 kj 

/ mol and 3.22x10
7 

h
-1 53

. The heat degradation of green 

vegetables followed the first order reaction. The activation 

energy (Ea) for green color in leaves was 88.78 kj / mol
54

. 

Carotenoid kinetics and color degradation and furosin 

formation were investigated in apricots during heating at 

50
0
C, 60

0
C and 70

0
C. Carotenoid degradation and color 

were expressed as total color difference (TCD) followed by 

the zero-order and the first-order reaction. Activation 

energy (Ea) for carotene degradation ranged from 73.7 kj/ 

mol for 13-sis-B-carotene to 120.7 kj/mol for lutein, about 

91 kj/mol and 97 kj / mol for all tras-b-carotene and TCAR. 

While the activation energy (Ea) for TCD change was 67 kj 

/mol
55

. 

The dye degradation test on mullberry fruit was carried out 

at 60
0
C, 70

0
C and 80

0
C. The degradation of anthocyanins 

decreased by 56.02%; 83.74%; 91.67% at 60
0
C, 70

0
C, 80

0
C 

for 600 minutes. Heat degradation of mullberries follows 

the first-order reaction, related to temperature. The 

temperature will increase the value of k1. Half-life value 

(t½)from anthocyanin degradation at temperatures of 60
0
C, 

70
0
C, and 80

0
C is 8.3; 4,4; 3.2 hours with an activation 

energy value (Ea) of 46.32 kJ/mol
56

.  

The dye degradation test on chesnuts was carried out at a 

temperature of 20-70
0
C. Hail, the dye degradation test 

showed that the color change in chesnuts was darker than 

the original color. This happened because the value of L* 

decreased around 26 at 60
0
C, 65

0
C and 70

0
C for 30, 10 and 

5 minutes. For comparison, the zero-order reaction 

(R
2
=0906), the 1

st
 order reaction (R

2=
0946) were in 

accordance with the data of dye at 5 different temperatures. 

The five temperature were 50
0
C, 55

0
C, 60

0
C, 65

0
C, 70

0
C. 

The activation energy value (Ea) of chestnut color was 

greater than that of other fruits and nuts, namely L* = 

287.19 kJ mol-1 and b* = 347.48 kJ mol-1 during heating 

treatment
57

. 

Dye degradation tests on cactus fruit extract 
58

 showed a 

decrease in betacyanin at various pHs. The pH tested 

started from pH 3, 4, 5, 6, 7 and 8. The decrease in 

betacyanin at that pH was 16.95%; 15.82%; 14,255%; 

15.71%; 19.27% and 35.11%. At pH that was too low or 

high, there was instability in the extract group which results 

in a color change in the cactus fruit extract.  

The degradation test of brazilien dye on secang wood 

showed that there was pigment degradation due to sunlight 

which was marked by a decrease in absorbance. The 

absorbance was visible by changing the pigment to 

translucency and the red color became invisible. This was 

because sunlight contained ultraviolet with large energy 

causing photochemical reactions so that the dye became 

unstable
59

. 

The degradation test of the banggai sweet potato dye in 

clear and dark vials showed degradation which was shown 

by the change in the color of the extract, the longer the 

irradiation time the more faded the color of the extract was. 

In addition, there was also an hourly increase in 

degradation, where the longer the exposure to sunlight, the 

greater the level of degradation would be. The resulting 

levels of sun exposure to the degradation of clear and dark 

vials were 41.96% and 36.91%
60

.  

Navel citrus fruits generally and gradually showed 

increasing chlorophyll a and b values, wherein the L*, b* 

and H * values gradually decrease during storage. During 

storage, the peel of the navel orange gradually changed 

from yellow-green to orange or orange-yellow. In addition, 

it was also found that there were no significant differences 

in the a * valuesin 3 ways during the storage period. The 

three storage methods were ventilating warehouse (VW), 

mechanical refrigeration warehouse (MRW), and mountain 

evaporate cooling ventilating warehouse (MECW)
61

.   

The stability of the tulip anthocyanin heating was sorted in 

red>pink≥orange-red>purple. The k value obtained 

indicated that the anthocyanins found in all samples of 
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tulips (red, orange-red, pink, purple) were more stable than 

the anthocyanins of black grapes. In addition, the value of 

t1/2 red tulip anthocyanins was more stable than other tulip 

anthocyanins. The activation energy (Ea) of tulip 

anthocyanins ranged from 68.69-76 kj/mol. Studies have 

also shown that higher temperatures and longer heating 

times increase anthocyanin degradation in tulips
72

. 

Table 2: Degradation of colors in food / beverage products 

Products Type of Testing Results Author(s) 

Bayberry china 

wine 

Temperature  The K value 250C was 0.0258, at 40C the k value was lower, namely 0.0030. The half-

life value (t½) for the degradation of bayberry anthocyanins was 138.63 days at 40C, at 
250C the half-life value (t½) was 26.87 days. The value of the activation energy (Ea) 

was 58.39 kj/mol. 

Zhanget al 63 

Blueberry Juice, 
Blackberry Juice  

Temperature  Anthocyanin degradation (64) from blueberries at any temperature followed the order 
kinetic model 1 reaction, half-life values (t½) at 400C, 500C, 600C, 700C and 80 0C 

were found to be 180.5, 42.3, 25.3, 86 and 5.1 hours. The activation energy (Ea) value 

of blackberry juice degradation during heating was 80.4kj/mol. Testing on blackberries 
(65) was carried out with a temperature range (100-1800C) then divided into 2 sub 

ranges (100-1400C and 140-1800C). The activation energy (Ea) for NEB was from 

100-180 0C (106kj/mol) slightly higher than that of anthocyanins at lower temperatures 
(92kj/mol). The value of the reaction rate constant at 1400C for anthocyanin 

degradation (3.5x10-3 s-1) was reduced by 2 times than the NEB index (1.6x10-3 s-1) so 

that anthocyanin degradation was faster. 

Kechinski et al 64, 
Jimenez et al 65 

Progmanate jam  Storage time and 

temperature  

Jam stored at 50C. Results showed that 32% pigment degraded in HM and 14% 

reduced in LM after 150 days. All anthocyanin pigments showed reduction over time. 

Samples antosianindengan HM pectin had a value lower than the LM pectin at 50C.The 
a* value decreased at both storage temperatures. Light conditions did not have a 

significant effect on the color of the jam (a* value), the reduction was at a * = 47% and 

51% on the bright day and dark after 150 days. HM progmanate jam was 35% more 
colorful than LM, where the a * value was reduced by 50% in both conditions   

Melgarejo et al 66 

Strawberry juice Temperature Theresult of storage of unpasteurized strawberry juice had CIE L, a*, b* values of 35. 
38, 37.49 and 20.46. The L and b* values of the sample were constant as a function of 

time regardless of storage temperature and bottle type. Meanwhile the value of 

a*decreased in all storage conditions. Some values decreased more rapidly during 
storage at higher temperatures in the bottle. This showed the effect of the storage 

temperature on the rate of red discoloration). The range of activation energy (Ea) 

values was 39-72 kj/mol (67). Storage of strawberry juice in refrigerators at 2-40C or 
room temperature of 300C showed no visual changes during the first 20 days. The 

values of L*, a*, b* and Ab510 indicated the stability of the refrigerator but have 
decreased at below room temperature. L*, a* and Ab510 stored at room temperature 

decreased by 43.8%, 34.88% and 14-28%. Results from Ab510 were more temperature 

sensitive than the L *, a*values,anthocyaninswhichdecreased at 25–300C (68). 

Buve et al 67,Wang 
et al 68 

Orange juice Temperature of 200, 
280, 350 and 420 C 

for 32 weeks  

 The results of the study of orange juice showed a color change calculated using the 
CIELAB system and followed a 0 order reaction model. Before storage, the 

coordination of CIE L, a*, b* was 61.51, 3.20 and 54.55. All color parameters during 

storage changed significantly (p> 0.005). The decrease in L and b * values was seen in 
the orange juice turning black and the yellow color decreasing, but the a* value 

increased where the red color became more significant. Before storage Cab and habwere 

54.64 and 86.64. The activation energy (Ea) for all parameters ranged from 64 to 75 
kj/mol (69). The thermal degradation of anthocyanins and visual color in orange juice 

followed 1st order reaction, and was associated with the Arrhernius model. The half-life 

value (t½) at 700C 2.5 was longer than 90 C. The activation energy (Ea) in anthocyanin 
degradation (55 kj/mol) was higher than the visual color reduction (47.51 kj/mol). The 

constant reaction values (k values) for visual color change were 0.0419, 0.0677, and 

0.1049 at 70, 80 and 90 C, while the k valuesfor anyocyanin degradation were 0.0844, 
0.1300, and 0.2487 at 700, 800 and 900 C (70) .  

Wibowo et al69, 
Shao-qian et al 70. 

 

 

CONCLUSION  

The research that has been conducted on the degradation of 

dyes originating from nature showed a decrease in the 

stability of these dyes. The decline in dye occurs due to 

external influences such as temperature, pH, light or 

sunlight, and storage time. The effect of temperature on the 

dye was indicated by the presence of dyes such as 

betacyanin, anthocyanin and carotenoids derived from 

natural dyes. These changes indicated a change in color, 

absorbance and a decrease or increase in degradation at too 

high a temperature. Too high a temperature will cause 

instability in natural dyes. The optimal temperature that has 

been investigated for betacyanin dye is below 70
0
C. The 

effect of pH on the dye indicated a change in color and a 

decrease in degradation. The dyes examined at too low or 

too high pH result in dye breakdown. Therefore, it is best if 

the dye is in the normal pH range. The effect of light or 

sunlight on dyes causes changes that are almost the same as 

the effects of temperature and pH because sunlight contains 

ultraviolet light which can break down the dye, the longer 

exposure to sunlight will result in color changes. 



Asra et al                                                                             Asian  Journal of Pharmaceutical Research and Development. 2020; 8(5): 75-81 

ISSN: 2320-4850                                                                                        [80]                                                    CODEN (USA): AJPRHS 

Meanwhile, storage time causes the dye to become 

unstable, which is indicated by a change in color.   
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