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Abstract

This research aimed to develop mixed fruit juice beverage powder added with natural
astaxanthin from white shrimp (Litopenaeus vannamei) shell. Encapsulated astaxanthin powder
was subjected to freeze drying together with cryogenic freezing whereas spray drying was employed
to produce mixed fruit juice. The resultant product was determined for quality changes including
color, moisture content, water activity, antioxidant properties and microbial loads at 30 °C under
various relative humidity conditions (0, 11, 33, and 52 %RH) for 2 months. Mixed fruit juice powder
encapsulated with astaxanthin was fine and yellowish- orange in color represented as the
coordinates L*, a*, b* and AE of 76.16, 19.39, 18.62 and 34.65, respectively. Its moisture content
and water activity were 6.08 % and 0.32, respectively, with remarkable high antioxidant activity
(96.88 % inhibition). The storage condition under 0 %RH was optimum, whereas the product could
maintain its quality without significant changes in terms of color, moisture content and microbial
loads. This study suggested that the encapsulated astaxanthin is a promising supplement for

product development.

Keywords: beverage powder; natural astaxanthin; relative humidity condition
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Table 1 Physical and chemical properties of mixed fruit juice powder, encapsulated astaxanthin

powder and mixed fruit juice powder with encapsulated with astaxanthin.

Products
Encapsulated | Mixed fruit juice powder with
Physical and chemical properties | Mixed fruit juice powder *
astaxanthin encapsulated astaxanthin®
A B powder C D
Yield (%) 4.30+0.24° | 5.33+0.01° | 53.63+0.35 - -
Color  L* 87.76+0.20° | 89.93+0.10° | 84.74+0.32 | 74.33+0.26° | 76.16+0.16"
a* 2.57+0.17° 1.42+0.02° 8.74+0.04 20.08+0.12™ | 19.39+0.06™
b* 27.05+0.16* | 23.40+0.17° | 11.56+0.10 | 21.21x0.31* | 18.62+0.23°
AE 29.02+0.22° | 24.77+0.19° | 19.28+0.24 37.60+0.28" | 34.65+0.22°
Moisture content (%) 2.16+0.15* | 1.55+0.01° | 4.56+0.02 | 6.44+0.02" | 6.08+0.04°
Water activity 0.23+0.01% | 0.15+0.00° 0.28+0.02 0.35+0.01" 0.29+0.00°
Solubility (%) 98.86+0.66™ | 99.06+0.04™ ND ND ND
Encapsulation efficiency (%EE) - - 86.66+0.07 - -
Antioxidant activity (% inhibition) = = 91.72+1.24 95.31+1.83% | 96.88+2.04"

Values are presented as the mean + standard deviation; b values with different letters within a row were

significantly (p>0.05) different (for mixed fruit juice powder); *® Values with different letters within a row were

significantly (p > 0.05) different (for mixed fruit juice powder with encapsulated astaxanthin); ™ no significant

difference (p < 0.05); ND (not detected); A is mixed fruit juice powder with 10 % maltodextrin added; B is mixed

fruit juice powder with 20 % maltodextrin added; C is sample A mixed with encapsulated astaxanthin powder;

D is sample B mixed with encapsulated astaxanthin powder
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Figure 1 Products: (A) mixed fruit juice powder,
(B) encapsulated astaxanthin powder,
and (C) mixed fruit juice powder

encapsulated with astaxanthin.
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Table 2 Changes in microbial counts of mixed fruit juice powder with encapsulated astaxanthin

during 60 days of storage in various relative humidity at 30 °C.

Viable cells
Relative humidity Microorganisms
Day 0 Day 30 Day 60

Total bacteria ND ND ND

RH=0 Coliform bacteria <3 MPN/mL <3 MPN/mL <3 MPN/mL
Yeasts and molds ND ND ND
Total bacteria - ND ND

RH =11 Coliform bacteria - <3 MPN/mL <3 MPN/mL
Yeasts and molds - ND ND
Total bacteria - ND ND

RH = 33 Coliform bacteria = <3 MPN/mL <3 MPN/mL
Yeasts and molds - ND ND
Total bacteria - ND ND

RH = 52 Coliform bacteria - <3 MPN/mL <3 MPN/mL
Yeasts and molds - ND ND

ND (not detected)

816
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