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Abstract

The objective of this study was to evaluate the effect of barrel temperature and feed moisture on
the chemical, physical and sensory quality of high protein extrudates. A 2x3 factorial in CRD with two
levels of barrel temperature (140 and 160 °C) and three levels of feed moisture (16, 18 and 20 %) were
used in this study with 350 rpm of screw speed. Results showed that at 160°C of barrel temperature
caused a decrease in bulk density and hardness of extrudates, but slightly increase in expansion ratio,
total phenolic content and antioxidant activity (Diphenyl-picryhydrazyl radical scavenging assay, DPPH
and Ferric ion reducing antioxidant power assay, FRAP) of extrudates compared to that of 140°C barrel
temperature. The bulk density and hardness of extrudates increased whereas expansion ratio, total
phenolic content and antioxidant activity (DPPH and FRAP) of extrudates decreased with increasing of

feed moisture. However, the level of feed moisture and barrel temperature in this study had no significant
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effect on protein content. The extrudates exhibited high protein content in the range of 11.51 — 11.57%.
The result of sensory evaluation by using 9-point hedonic scale showed that the highest liking scores of
all sensory attributes were obtained from 160°C of barrel temperature and 18% of feed moisture treatment.

At this condition the mean overall liking scores of high protein extrudates was 8.04 (like very much).

Keyword: barrel temperature, feed moisture, extrudates, high protein, antioxidant activity
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Figure 1 Extrudates by various barrel temperature 140 "C (a) 160 "C (b) and feed moisture 16%, 18%
and 20%, respectively.
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Table 1 Physical properties of extrudates as affected by various feed moisture and barrel temperature.

Feed Barrel Bulk Color
Expansion ratio  Hardness
moisture  temperature density
5 (fold) (N)

(%) (°C) (g/em’) L* a*ns b*ns
16 140 0.26+0.02cd 2.02+0.46b 14.60+0.38b  79.07+0.83a 4.45+0.20 24.25+0.49
18 140 0.2840.01b 2.01+0.06b 14.66+0.40b  78.47+0.61a 4.39+0.20 24.30+0.41
20 140 0.32+0.01a 1.82+0.10c 15.46+0.51a 77.41+0.95b  4.46+0.19 24.11+£0.42
16 160 0.26+0.02cd 2.06+0.25b 14.51£0.21b  79.07+0.93a 4.47+0.21 24.31+0.40
18 160 0.25+0.01d 2.20+0.13a 12.7840.23c  79.1840.60a 4.45+0.10 24.40+0.40
20 160 0.27+0.02¢ 2.04+0.93b 14.54+£0.27b  78.91+0.77a 4.41+£0.10 24.33+0.45

a-d Means * SD of ten measurements with different superscript letters in each column are significantly different (P<0.05).

ns Means within the same column are not significantly different (P>0.05).
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Table 2 Protein content and antioxidant activity as affected by various feed moisture and barrel

temperature.
Antioxidant activity
Feed Barrel Protein Total phenolic
i
moisture  temperature (%) contents (mg GAE/ DPPH FRAP
(%) (°C) °) NS 100 g sample) (mg TE/ (mg FeSO4/
100 g sample) 100 g sample)
KDML 105 brown rice flour
mix with protein powder ~ 11.57+0.25 112.09+0.15 79.37+0.27 927.47+0.40
before extrusion
16 140 11.55+£0.18 43.53+0.20c 54.50+0.37b 454.02+1.99b
18 140 11.51+0.09 43.40+0.30c 54.37+0.33b 453.15+3.11b
20 140 11.54+0.09 43.15+0.42d 54.34+0.51b 446.74+2.470
16 160 11.57+0.08 45.41+0.58a 55.43+0.11a 485.23+2.41a
18 160 11.55+0.11 45.31+0.20a 55.40+0.27a 478.67+2.31a
20 160 11.55+£0.10 44.304£0.20b 55.36+0.58a 475.29+2.62a

a-d Means = SD of triplicate measurements with different superscript letters in each column are
significantly different (P<0.05). ns Means within the same column are not significantly different (P>0.05).

GAE = Gallic acid equivalent, TE = Trolox equivalent, FeSO4 = Ferrous sulfate
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30 waxds FRAP H1f3u104 927.47 mg FeSO /100 g sample anasiaeas 48 danAfadiLenulfeves
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sinldanssznanfuedmiaananas asmnamlizneyfiueanimmnaantimite waaulpssairaiiguugd
44041 80 B9ANTALTE (Brennan et al., 2011; Xu et al., 2016) u@ﬂmﬂﬁﬁqﬁﬁ@ﬁﬂﬁlummqummamé’fm
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Table 3 Sensory scores of extrudates as affected by various feed moisture and barrel temperature.

Feed Barrel Atfributes
moisture temperature Overall
(%) (°C) Color Odor ns Crispness Aftertaste liking
16 140 6.7820.54b  7.16x£0.79  7.0620.61b 7.08+0.75ab  7.12+0.32b
18 140 7.34+0.51a 7.08+0.85 7.02+0.55b 6.94+0.73b 7.26+0.44b
20 140 6.46+0.57c  7.04+0.80 6.60+0.69c  6.92+0.98b 6.60+0.60c
16 160 7.48+0.54a 7.28+0.78 7.08+0.75b 7.14+0.94ab  7.30+0.46b
18 160 7.56+£0.55a 7.32+0.89 8.00£0.67a 7.40%£0.53a 8.04+0.44a
20 160 6.64+0.82bc  7.08+0.77  6.88+0.68b 7.00+0.78b 7.18+0.59b

a-c Means within a column with different letter are significantly different (P<0.05).

ns Means within the same letter are not significantly different (P>0.05).
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