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ABSTRACT

The Basella alba fruit is a rich source of betakiand has value-added potential for use in the Idpweent of food
colourants and nutraceuticals. Mature Basella albafruit, with dark blue skin and deep red-violksh, is a potential
source of natural colourants. The natural colousntay be nutritionally important antioxidants ameir presence in the
diet may reduce the risk of cardiovascular diseas@cer and other diseases associated with agihg.Jolour stability
was better at pH4 when compare to pH7 & pHigher concentration of sodium benzoate presereathO00ppm) had a

detrimental effect on stability of the powder. B#&CP degradation was higher at elevated temperature

KEYWORDS: Basella Alba Fruits, Basella Alba Colourant Powdé@BACP) Stability, P, Preservative and
Temperature

Article History
Received: 15 Dec 2020 | Revised: 18 Dec 2020 | Accepted: 28 Dec 2020

INTRODUCTION

Colour is the main feature of any food item asrh&nces the appeal and acceptability of food. @ugrocessing,
substantial amount of colour is lost, and makefang commodity attractive to the consumers, syithatnatural colours
are added. Several types of dyes are availableeimiarket as colouring agents to food commoditigcolourants are
now gaining popularity and considerable significamitie to consumer awareness because syntheticcdyes severe

health problems. Biocolourants are prepared framweble sources and majority are of plant origin.

The main food biocolourants are carotenoids, flavds, anthocyanidins,chlorophyll,betalain and arpahich
are extracted from several horticultural plants.atidition to food colouring, biocolourants also ast antimicrobials,

antioxygens and thereby prevent several diseaskdisorders in human beings.(Rymbai et al.,2011).

Basella alba is good source of vitamin A, vitaminvitamin B9 (folic acid), calcium, magnesium, iramd
several vital anti-oxidants in the plant; also hpmeteins, fats, carbohydrates, fibre, ash, calciuitamins, thiamine,
riboflavin and niacin. The plant contains the efiséamino acids such as arginine, isoleucine, ifedysine, threonine

and tryptophan along with several vitamins, mireeald a low percentage of soluble oxalates.

Natural food colours are less stable, less brightreot uniform in terms of utilization in processedd products.
Industrial application requires protecting the maltypigments in the environment, due to their ibsity in the presence of

light, air, humidity, high pH and temperatures. there is pressure to find ways to increase stgpilitightness and
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uniformity in utilization of processed food prodsicBetalain and anthocyanin are the most imporiatiral food colour
andare emerging food colours of commercial importafureits dye and medicinal properties. The maximuab#ity of
Basella albabetacyanin extract was more stable at pH 4.1 a@dtémperature at 10° C, 20° C and 30° C both &
presence and absence of light(Restrai, 2014).

MATERIALS AND METHODS
Sample Preparation
Sound and disease-free Basellba fruits were collected and washed with tap mtteroughly. Mixie was used to cru

the fruits and extraction of the colour using fi&
Extraction of Bicolour

One gram of the pulp (Basel#dba fruits) was mixed with 5 ml of water solvenddiltered through Whatman No1 filt

paper and kept for 30 minutes, and the colour wad m theUV-Spectrophotometat 535 nm
Natural Food Colour from BasellaAlba by Spray Drier

The edible portion of the Baselidba fruits were crushed into pulp by addinper centwater in the proportion of 1.
(Basellaalba: water). The pulp was kept at room temperdur80 minutes to dissolve the pigments in thevaol. After
30 minutes, the pulp was filtered by using musliotic and the filtrate was kept ready for spray dgyiThe TSS of th

extracted Basellalba fruits extract was (1 °brix) noted by usingdhaefractomete

Table 1 shows Maltodextrin is a very long chairregfeating glucose molecules connected togetheauBeco!
this particular structure, maltodextrin can be sifésd as a complex carbohydrate, as opposed itn@escarbohydrate lit

glucose (Guzman-maldonado et &B95; Chronakis, 1998; Tharanathan, 2C
Selection of faits
m?asﬂlmg
Fulping
Soalking with 100%6 “.—anel(Emacﬁon of colomnr)
Feeping for 30 minutes
Pigment extraction by filtration { Bsing muslin cloth)
Addition of I\.-Iallod.axl:ri_n [20a

Filtraticon (Mdaslin clothd)

Spragy doyving
(2% mlvmim at input temperatore 1 385C and output temperatore GESC)

Figure 1: Production of Natural Food Colour from Basella Alba Fruits.

Table 1: Parameters for the Production of Natural od Colour Powder
from the Extraction of Basella Alba Fruits

Parameters Levels
Maltodextrin (MD' 20 %
Drying air temperatui | Input temperatur&58°and output temperature 6¢
Feed rate 25 ml/min

Impact Factor (JCC): 6.3238 NAAS Rating 2.73
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Table 2: Effect of Drying Air Temperature, Feed Rat and Maltodextrin (MD) on Spray Dried Powder Recoery

S. No Drying Temperature Feed Rate (ml/min) Powder Recovery (g/100ml)
1 Input-158°C &output-68°C 25ml/min 10.9

STABILITY STUDIES

Effect of pH, Temperature and Preservative on the t@ability of Spray Dried BACP
Preparation of Aliquot Sample:

One gram of spray dried BACP was dissolved in 100frdistilled water.

Effect on pH:

Stability of pigments at different pH (4-9) was rmaeged by mixing 2 ml of aliquot BACP in 10 ml of fler pH (4-9).
These samples were stored in room temperature fmriad of seven days and absorbance was meastuist lours
interval. Basella alba betacyanin extract was nstaible at pH 4.1 and 6.0, temperature at 10° C28hd 30° C both in

the presence and absence of light.
Effect on Preservative:

Effect of sodium benzoate was studied by mixingagueous solution of sodium benzoate (concentr&t@hppm - 1000
ppm) with 2ml aliquot samples. These samples wered in room temperature for a period of seversagayd absorbance

was measured 24 hours’ interval (Rekha et al., 007
Effect on temperature:

The degradation of pigment was studied by expasiagnixture of 2 ml aliquot sample with 10 ml o$tlied water at 40,
50, 75, 100, 125 and150°C and the degradation wasumed for a period of 20 Minutes(Rekha et aD,720

STORAGE STUDY

Determination of Moisture

The moisture content of spray dried BACP were esiiah using the hot air oven. Three gram of the $amps accurately
weighed and dried in an oven at 105 °C until caristeeight was obtained. The moisture content wagsressed in

percentage.

Determination of pH

The pH of the sample was estimated by using pHmete
Determination of Total Soluble Solids

The Total Soluble Solids (TSS) was estimated braotdmeter.
Sedimentation and Solubility

The sedimentation rate of the sample was noted tilnstant value was obtained and the solubifithe powder in water

was estimated.
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RESULTS AND DISCUSSIONS

Spray Dried Basell&Alba Fruits Powder

The spray dried Basellalba fruits powder wi prepared by spray drying method. 108.6 grams ofdeosvwas derive
from one litre of Basellalba fruit juice.The powder recovery was obtained from input tenpeeal58°C and outp!
temperature 68°C with the feed rate of 25 ml / amid 20 per cent maltodextrin. Hence, these parasetre selected f
drying Basellaalba fruits extract in spray dryir Fernado Diaz Sanchez (2004) reported extractionetdldins can b
done easily by water. The water extract is themdse in ethyl alcohol: water (1:1) mixture. Ethamolthe mixture

reduces the enzymatic action which otherwise catisgsadation of pigents.

Figure 2: Spray Dried Basella Alba Colourant Powde!

STABILITY OF SPRAY DRIED BASELLA ALBA FRUITS POWDER

Effect of pH on the Stability of BACP During Storage

The steady degradation of Base#lbba fruit colour was observed at varying ionicesgth (pH 4, pH 7 and pH
throughout the storage period of one week at roemperature based on the optical density (O.D) udifg-
Spectrophotometeat 535 nm and the observed data are given in Thablée experimental results showed that the cc
stability at pH 4 was higher compared to pH 7 ahd9in the samples during storage in room tempegaaind pH
showed a satisfactory stability in teample during storage in room temperature when aoadpwith pH 9.Pattnaiet al.
(1997) reported that the betalain was fairly statlpH range between 3and7.0 and had maximum stability in the rar
of pH 4.0 to 5.0.

Table.3: Effect of pH on the Stability of BACP During Storage

Initial 0.223 | 0.212| 0.203
0.209 | 0.203| 0.186
0.199 | 0.138]| 0.128
0.192 | 0.122] 0.108
0.186 | 0.102] 0.099
0.178 | 0.097| 0.088
0.173 | 0.086| 0.078
0.164 | 0.082] 0.073

BACP

N[O~ WIN|F

RT-Room Temperatur¢S-Storage Periods

Impact Factor (JCC): 6.3238 NAAS Rating 2.73
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Figure 3: Effect of pH on theStabiIityrof BACP During Storage.

Effect of Preservative on the Stability of BACFduring Storage

A gradual degradation of BACP was observed at iiffeconcentration of preservative (sodium benlaateughout the

storage period of one weekraibm temperature based on the optical density (@aD)e using U-Spectrophotometer at

535 nm. The observed data is given in Table 2. &kgerimental results showed that increasing conaton of

preservative in sample, resulted in easing degradation of colour during storage in raemperatureSo drastic

reduction was observed at higher concentration8 (g0n and 1000 ppm) for the sample.Reet al. (2007) studied the

stability of pigment (betalain) at various concatitn leves (100 ppm 500 ppm) of sodium benzoate and they found

the stability of the betalain pigment was abovep86cent at 200 ppm concentration and it was gtbddecreased as tt

concentration of preservative increa:

Table 4: Effect of Preservative on the Stability oBACP During Storage

0

Initial 1.332 1.316 1.158| 1.124 1.117

1 1.095 1.091 1.029| 1.018 0.997

2 1.060 1.004 1.002| 0.923 0.914

ACP 3 1.037 0.974 0.964| 0.896 0.851

4 1.021 0.951 0.946| 0.879 0.832

5 1.018 0.946 0.938| 0.859 0.794

6 1.003 0.914 0.912] 0.852 0.783

7 1.001 0.908 0.906| 0.844 0.771
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Figure 4: Effect of Preservative on the Stability a BACP During Storage.
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Effect of Temperature on the Stability of BACF

The initial absorbance values were 0.304 respdgfiwhich was decreased 0.298 respecti at a temperature of 40°C for
a period of 20 minutes. At 75°C, the absorbanceievalas decreased to 0.276 respectively. At higbmpérature
(100°C,125°C and 150°C), the colour retention vems. (AdiyamanP., 2009).
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Figure 5: Effect of Temperature of Stability of BACP.

Storage Behaviouof Spray Dried BACP

Moisture Content

Changes in the moisture content (%) during storafgepray dried BACP gradual increase in moisturateat was
observed irrefrigeration temperature. The initial moisture om of BACP in 3.2 which increased to 3.5 in mggdriation

temperature

H

p

A gradual reduction in pH was observed in the gefration temperature. The initial pH of was 4.7ichtwas decreased

4.3 in storage period.
TSS

A decreasing trend in TSS was observed in duriogage. Initially the spray dried BACP contained 20ix of TSS

During storage TSS was reduced to 3°
Sedimentation and Solubility Ratio

The Basellaalba colourant powder had 100 per cent solubilityere is no sedimentation was occurred .The BACP

completely dissolved in 100 per cent of we
Table 5 showed that aluminium foil packed spragd BACP 100 per cent solubility was obsen

Table5:Sedimentation and Solubility Ratio of SprayDried BACP During Storage

Amount Packaging | Storage Sedimentation Solubility Sedimentation and
Taken (g) | Material Periods Gram Percentage| Gram Percentagt Solubility Ratio
5 Aluminium Initial - - - 10C -
foil pouch Final - - - 10C -

Impact Factor (JCC): 6.3238 NAAS Rating 2.73
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CONCLUSIONS

The BACP colour recorded good stability at pH sthapH7 and pH9. The different concentrationresprvative and different
range of temperature is directly proportion withoco degradation so that when increase the presenend temperature the
spray dried natural food colour degradation alsceimse. The powders stability and colour inteng#tg found to decrease as the
storage period increased. Moisture content incteasestorage in spray dried Basella alba coloyrawder. Decreasing trend in

pH and TSS was observed spray dried Basella albareat powder.
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