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Development of a Production Process of an Intact Ascorbic Acid Tamarind Powder for Spa Business
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Abstract

Spa treatments are always involved with herb and ornamental flora. Tamarind is kind of herbal plants
which is good in skin nourishment. However, a process of a ready-to-use tamarind powder which is ease and
convenient is still a concern to many plant producers. Therefore, the objective of this study was to investigate a
drying process of tamarind powder by the partial freeze drying (lyophilization). Six levels of a carrier were studied
namely; talcum, Rice flours, Maltodextrins, Pectin, Carboxymethyl cellulose (CMC) and Xanthan gum. A ratio of a
selected carrier and tamarind juice at 1:2.0, 2.25, 2.5, 2.75 and 3.0 w/w were consequence carried out. A series of
freezing temperatures and times was also investigated to find out the suitable freeze drying condition. Tamarind
juice (Tamarindus indica L.) mixed with a selected carrier having approximately 10 mm. thickness were kept
overnight in a deep freezer at -45°C and tested at chamber pressures of 80+10 Pa after steady state was reached.
Results showed that talcum was the most suitable carrier having a ratio with tamarind juice not excess 1: 2.75 w/w.
The freezing temperature and time steps should be 5 with a total of the free water removal phase and the
desorption-only phase of 18 h, resulting the specific energy consumption per g dry matter of freeze-dried

tamarind of 71.711 kJ and the production rate of 0.192 kg m? h". Qualities of freeze-dried tamarind were met

water

with the Thai Community Product Standard (TCPS). The results of these experiments suggest that to dry tamarind

juice in a freeze drying process, carrier needs to be added.
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Table 1  Freezing temperature and time during the free water removal and desorption-only phases

Period Number of step Freezing Temp (°C) Freezing Time (hr)
Free water removal phase Step 1 0 4
Step 2 -40 3
Step 3 -20 3
Desorption-only phase Step 4 20 6
Step 5 20 6
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Table 2 Ascorbic acid (mg/100 g) detected from tamarind powder

Tamarind juice mixed with various Ascorbic acid (mg/100 g) in tamarind powder
carriers (Initial price in kg per Baht) Rep 1 Rep 2 Rep 3 Mean + SD
Rice flours (14 Baht/kg) 5.33 3.33 3.29 3.98+11.16
Talcum (40 Baht/kg) 5.33) 3.27 4.91 4.50+1.09
Maltodextrins (190 Baht/kg) 4.90 6.54 5.87 5.77+0.82
Pectin (1,755 Baht/kg) 8.14 0.00 0.00 2.71+4.70
Carboxymethyl cellulose (CMC) (445 0.00 0.00 2.67 0.89+1.54
Baht/kg)

Xanthan gum (290 Baht/kg) 3.90 0.00 0.00 1.30+2.25
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Table 3 Qualities of tamarind powder produced from various ratios of tamarind juice mixed with talcum

Ratios Ease in removing

Ease in breaking

Ease in grinding

Texture in powder

from drying tray freeze-dried form
tamarind
Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2
1:2.0 4 4 2 2 4 4 3 3
1:2.25 4 3 2 2 3 4 3 2
1:2.5 3 3 3 3 4 4 4 5
1:2.75 4 4 4 5 5 5 S S
1:3.0 1 1 2 1 2 1 1 1
1 = Very low
2=Low
3 = Medium
4 = High
5 = Very high
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Table 4 Moisture content (MC) and water activity (a

temperature and times

2, -1
water'm h

) of freeze-dried tamarind affected by the various freezing

No. of series® MC (% w.b) a,, (dimensionless)
Series 1 6.45+0.07 0.263+0.004
Series 2 7.60+0.56 0.281+0.005
Series 3 6.98+0.02 0.255+0.002
Series 4 18.30+0.85 0.299+0.003

¢ Freezing times in a period 4 and 5 in Series 1, 2, 3 and 4 were 3, 4, 5 and 6 hours per each period, respectively.

Table 5 A series of freezing temperature and times

No. of Ease in removing Ease in breaking Ease in grinding Texture in powder
series’ from drying tray freeze-dried form
tamarind
Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2
Series 1 1° 2 1 1 2 1 2 2
Series 2 4 4 4 3 ® ® S S
Series 3 3 4 3 3 4 4 4 4
Series 4 4 4 4 4 5 5 4 4

¢ Freezing times in a period 4 and 5 in Series 1,

°1= Very low
2 =low
3 = medium
4 = high
5 = very high

2,3 and 4 were 3, 4, 5 and 6 hours per each period,

respectively.
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Table 6 Qualities of tamarind in various forms

Qualities Tamarind juice Tamarind mixed with Tamarind powder
Talcum

Moisture content (%w.b) 74.55 + 0.49° 53.15 +1.06 6.98 + 0.02
Water activity (Dimensionless) 0.910 £ 0.024 0.935 £ 0.028 0.255 + 0.002
Color values

-L* 24.24 £ 0.1 51.03 £ 0.83 66.44 £ 0.34

-a* 8.39+£0.27 5.33 £ 0.09 5.26 £ 0.08

-b* 18.95+0.75 17.89 + 1.09 19.85+0.32
pH 2.283 £ 0.006 6.327 £ 0.023 2.593 £ 0.023
Dissolubility (sec) N/M® N/M 18.89 £ 0.48
Stability N/M N/M Minor group forming

appeared
Ascorbic acid (mg/100 g) 26.39 N/M 23.88
*Mean + SD
°Not measured
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