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Stability of anthocyanin extract from riceberry rice bran encapsulated with

rice bran protein concentrate under different pH and heating conditions
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Abstract
The objectives of this research were to study the effect of different pH and heating conditions on the stability
of anthocyanin extract from riceberry rice bran (RRBE), RRBE encapsulated with maltodextrin (RRBE with MD) and
RRBE encapsulated rice bran protein concentrate (RBPc) plus maltodextrin at a ratio of 80:20 by weight (RRBE with
RBPc plus MD). The results showed that pH value significantly affected the anthocyanin stability (p<0.05).

Anthocyanin was stable at pH 1 and 4; however, it was unstable at pH 9. At pH 9, the losses of anthocyanin in RRBE
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with RBPc plus MD and RRBE with RBPc plus MD were 42.58 and 22.57, respectively. Temperature or heating levels

also significantly affected the anthocyanin stability (p<0.05). After heating at 70, 80 and 90 °C, the results showed

that heating at 90 °C, anthocyanin in HRBE was much less stable than that in HRBE encapsulated with RBPc:MD. In

overall, the results indicated that encapsulation of HRBE with RBPc:MD could protect against the loss of anthocyanin

in HRBE due to the effect of different pH and heating conditions.

Keywords: riceberry rice bran extract, anthocyanin, rice bran protein concentrate, pH, heat, stability
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Table1 Effect of different pH values on bioactive compound and antioxidant property (TPC, TAC

and % DPPH).

sample pH TPC (mg GAE/100g) TAC (mg cyanidin/100g) DPPH (% inhibition)
RRBE 1 325.84+0.12° 385.47+0.65" 87.13+0.86°
RRBE with MD 1 250.47+0.76° 255.15+0.76° 80.00£0.76"
RRBE with RBPc:MD 1 260.43+0.43° 259.89+0.38" 82.9+0.76"
RRBE 4 320.430.11° 350.65+0.76" 86.42+0.68°
RRBE with MD 4 250.40+0.98° 251.15+0.43° 79.00+0.68"
RRBE with RBPc:MD 4 260.00+0.55° 257.8240.19" 82.20+0.23"
RRBE 7 303.2310.21% 290.45+0.76° 70.56+0.68°
RRBE with MD 7 245.80+0.93° 230.32+0.78° 76.7240.21°
RRBE with RBPc:MD 7 259.32+0.58" 250.25+0.54" 80.32+0.99"
RRBE 9 301.2+0.45" 221.32+0.73° 59.39+0.32"
RRBE with MD 9 243.12+0.33° 180.76+0.46° 70.21+0.57°
RRBE with RBPc:MD 9 258.02+0.33" 201.22+0.11° 78.45+0.68"

Note: Means + SD with different letters (a-c) are significantly different (p<0.05).
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Table 2 Losses (%) of TPC, TAC and DPPH radical scavenging activity of RRBE, RRBE with MD,

RRBE and RBPc : MD (80:20) at various pH value.

sample pH TPC (mg GAE/100g) TAC (mg cyanidin/100g) DPPH (% inhibition)
RRBE 1 0° o o
4 1.66° 9.03° 0.81°
7 6.93° 24.65° 19.02°
9 7.50° 42.58° 31.84°
RRBE with MD 1 0" 0° 0°
4 0.02"° 1.57° 1.25°
7 1.86" 9.73° 4.10%
9 293" 29.16° 8.49°
RRBE with RBPc:MD 1 0" 0° 0°
4 0.16" 0.80° 0.84°
7 0.40" 3.71° 3.11°
9 0.92"° 22.57° 5.37°

Note: Means + SD with different letters (a-e) are significantly different (p<0.05). NS is non-significant difference.
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Table 3 Effect of temperature levels on bioactive compounds and antioxidant property (TPC, TAC

and % DPPH).

sample temperature (°C) TPC (mg GAE/1009) TAC (mg cyanidin/100g) DPPH (% inhibition)
RRBE 70 310.76+0.04° 385.47+0.43° 84.45+0.43°
RRBE with MD 70 287.34x0.21" 223.43+0.21° 78.23+0.97"
RRBE with RBPc:MD 70 301.23+0.45° 220.78+0.76° 82.45+0.11°
RRBE 80 279.43+0.23" 234.10£0.13° 69.19+1.01°
RRBE with MD 80 250.4140.76° 200.15+0.99" 69.34+0.23°
RRBE with RBPc:MD 80 289.4240.13" 215.03+0.43" 78.43+0.45”
RRBE 20 233.89:+0.43° 141.45+0.33' 42.34+0.76'
RRBE with MD 90 250.11+0.78° 167.43+0.32° 61.68+0.77°
RRBE with RBPc:MD 20 275.21:0.81° 185.30+0.11° 69.11+0.35°

Note: Means + SD with different letters (a-c) are significantly different (p <0.05).

Table 4 %loss of TPC, TAC and DPPH scavenging activity of RRBE, RRBE with MD, RRBE with

RBPc:MD (80:20) at various temperature before heating.

sample temperature (°C) TPC (mg GAE/100g) TAC (mg cyanidin/100g) DPPH (% inhibition)
RRBE 70 0° 0° 0°
80 10.08° 39.27° 18.07°
90 24.74° 63.30° 49.86"
RRBE with MD 70 0’ 0’ 0
80 12.85" 10.42° 11.36
90 12.96° 2.60 21.16"
RRBE with RBPc:MD 70 0° 39.58° 0°
80 3.29° 29.65° 4.88"
90 11.44° 25.45° 16.18°

Note: Means + SD with different letters (a-c) are significantly different (p<0.05) at various temperatures.
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