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Extraction of Betalain from Ceylon Spinach Fruits
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Tatdao Paseephol1, Yaowaman Ruksakhen' and Sudarat Namhong1

Abstract
Ceylon spinach fruits (Basella alba Linn.) contain a significant level of reddish to violet pigment known as

betalain that has been increasingly used as a food colorant. This research aimed to determine the suitable solvent
for betalain extraction from fresh, ripe fruits of ceylon spinach and study the effects of temperature and pH on
stability of the extract. Four different solvents, including distilled water, 20% methanol, 20% ethanol and 1%
hydrochloric acid were employed for the extraction. The results showed no significant difference in the color
values (L* a* b*) of four extracts (P>0.05). The highest amount of extracted betalain was achieved with distilled
water (485.19+350.03 mg/L) while extraction with hydrochloric acid gave the highest yield (58.76+4.16%). When
betalain solution of water extract was heated at 60 and 90°C for 30 min, the color of the extract heated at 90°C
changed from pink to yellow more markedly than that at 60°C. When pH of the water extracts were adjusted by
mixing with buffer solutions of pH 1-7, the maximum absorption wavelength (Xmax) decreased from 549 nm at pH
1-2 10 230-266 nm at pH 3-7. This could be possibly due to the change in zwitter structure of betalain.
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Table 1 Betacyanin content, % yield and color values of ceylon spinach fruit extract as influenced by four different

extracting solvents

Extracting solvent Betacyanin % Yield Color value

content (mg/L) L* a* b*
Distilled water 485.19+350.03 48.06+1.87° 25.01+£3.05 8.16+0.56 -5.99+1.83
1% HCI 451.414£294.21 58.76+4.16° 24.81+£3.55 8.69+071 -6.06+1.81
20% Ethanol 371.43+273.25 52.20+5.36" 24.60+3.51 8.22+0.65 -5.94+1.41
20% Methanol 427.60+244.67 55.20+3.75 24.93+3.16 8.38+0.94 -5.78+1.76

" Means with different superscripts within the same column are significantly different (P<0.05).

Table 2 Effects of heating temperature and time on color values of ceylon spinach fruit extract

Time 60°C 90°C
(min) L* a* b* L* a* b*
4519+ 0.6° 23.32 + 0.60° -6.06 % 0.60™° 39.83 + 0.58° 27.70 + 0.25° -7.53+0.01'

1

2 4511 +0.02° 24.41 + 0.03° -6.56 + 0.29° 40.62 + 0.36° 27.39 +0.37° -6.63 + 0.29"
3 4594 +0.75°° 2394 +041™  -6.44 +0.38° 39.92 + 1.06° 25.82 +0.58°  -6.20 + 0.22°
5 4567 +0.28%°  24.19+0.34™ -6.37 + 0.30 41.27 +0.58' 26.52+0.09°  -554+0.01
10 46.75 + 0.44° 23.51 + 0.43" .16 + 0.51%° 42.68 +0.18° 2461 +0.11° -3.41 + 0.09°
15 46.13+0.33"  2416+0.03"  -5.98+0.37 44.05+0.17° 2242 +0.00°  -1.97 +0.02°
20 46.84 + 0.67% 23.54 + 0.32% -5.75 + 0.40 45.73 + 0.46° 18.99 + 0.27° -0.30 + 0.07°
25 46.90 + 0.67%° 23.31 + 0.06° -5.70 + 0.23° 47.46 + 0.95 16.18 + 0.05' 1.93+0.18°
30 46.96 + 0.60°  23.74 + 0.30°° -5.61+0.27° 48.97 + 0.07° 13.00 + 0.79° 3.62 £0.35°

abc

*' Means with different superscripts within the same column are significantly different (P<0.05).
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Figure 1 Changes in Amax of ceylon spinach fruit extract at pH 1-7
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