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Effects of Quinoa Powder Addition on the Quality and in Vitro
Digestive Characteristics of Alkaline Noodles
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Abstract: To improve the nutritional value of alkali noodles, different proportions (0%, 4%, 8%, 12% and 16%) of quinoa
powder were added to wheat flour to investigate the effects of quinoa powder addition on color, textural properties, cooking
characteristics, sensory and in vitro digestive characteristics of alkali noodles. The results showed that with the increase of
quinoa flour content, the brightness of alkaline noodles decreased, and the color gradually leant towards red and yellow.
The tensile length and strength firstly increased and then decreased, reaching their maximum at 4%, which were 60.63 mm
and 24.76 g, respectively. However, the hardness, chewiness, and adhesion showed a trend of firstly decreasing and then
increasing. The water absorption rate of dry matter gradually decreased, while the cooking loss rate gradually increased.
With the increase of quinoa flour content, the starch digestion rate of alkaline noodles gradually slowed down, and the
content of resistant starch relatively increased. When the addition amount was 16%, the content of resistant starch was the
highest, reaching 59.51%. The sensory score gradually decreased, and when the amount of quinoa added was 16%, the
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lowest sensory evaluation score was 79.41 points. Taking all factors into consideration, alkaline noodles with quinoa

powder added between 4% and 8% had better quality. This study can provide a certain research foundation for the

development of quinoa alkaloid noodles and broaden the application of quinoa in the food industry.

Key words: alkaline noodles; quinoa; texture; cooking characteristics; digestive characteristics
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Fig.1 Dynamic rheological curves of alkali dough

with different quinoa powder addition amount
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Table 1 Effect of quinoa powder supplementation on the color
of alkali noodles
HARGIME (%) L a b’
0 79.42+0.64° 0.16+0.09° 25.66+0.18°
4 77.30+£0.27° 0.51+0.13¢ 30.33+0.22¢
8 74.92+0.13¢ 1.15+0.05¢ 31.72+0.25°
12 71.62+0.77° 1.53+0.23 33.66+0.38"
16 70.11+£0.57¢ 1.86+0.18° 34.78+0.37*
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Table 2  Effect of quinoa powder supplementation on the texture of alkali noodles
BRI (%) Fr & B (mm) PR (g) TR (g) AR () BB (g-s)
0 58.14+6.51% 22.66+0.07° 163.88+1.08° 55.47+0.89" 0.61+0.16*
4 60.63+2.50* 24.76+0.04* 160.96+2.55° 53.62+1.50° 0.48+0.03®
8 60.08+5.63* 24.40+0.16™ 146.61+2.84¢ 48.59+2.65° 0.4140.06°
12 52.37+4.44° 23.75+0.78° 169.22+3.92° 55.67+1.42° 0.60+0.15"
16 45.09+2.55° 22.61+0.18° 175.44+2.56" 58.99+1.27° 0.4540.07*
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Table 3  Effects of quinoa powder addition on the cooking
characteristics of alkali noodles

BTN (%) TYRBOKR%) ZEBRE%) WikE(%)
0 144.14+1.42° 10.10+0.13° 0
4 136.34+2.37® 10.34£0.07° 0
8 136.1042.44% 10.93+0.14° 0
12 135.82+6.96® 11.112£0.13° 0
16 133.81+2.40° 11.73£0.19° 0

2.5 BEEMIRMEXHE SAINELF IR
22 e, A AR AR v I ST R R y=1.478x+
0.102, R*=0.99767., ZEF My in& S 0% B RDS,
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Fig.2 Composition and relative content of alkaline noodle
starch with different proportions of quinoa flour addition
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ZEERUSINERN 16% B, JER /KB 2N, 7K 52
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G, BEZE Ry P IR 0T LA A By 2 IO A A A,
S VER B TS P, FRARTER T s 3e0e
2.6 FEERHRMEXNHEESZERE IR

FHR 5 I 0, BRINZEZE Ry 2 A S5 I (05E . 3R
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Table 4 Effect of different proportions of quinoa powder addition on the total starch hydrolysis rate of alkali noodles in vitro
) STEMIK AR (%)
FABTRINEE (%) - - - - - - -

0 min 30 min 60 min 90 min 120 min 150 min 180 min
2.92+0.08° 30.33£0.06° 41.70+0.10° 48.30+0.26" 51.60+0.10° 54.00+£0.20° 55.17+0.31°
2.61£0.03° 26.60+0.17° 38.03£0.15° 42.60£0.10° 45.07+0.35° 45.60+0.17° 46.33+0.08°
2.52+0.11° 24.83£0.15° 34.73+0.15° 40.43+0.06° 43.03+0.15° 43.83%0.06° 44.73+0.08°

12 2.47+0.09" 21.23+0.15¢ 33.09+0.15¢ 38.27+0.15¢ 39.17+0.15¢ 39.57+0.06% 39.97+0.21¢
16 1.99+0.12¢ 20.50+0.20° 32.03+0.15° 37.10+0.26° 38.57+0.21° 39.13+0.06° 39.37+0.12¢
£5 HEWEFREITH
Table 5 Sensory evaluation of quinoa alkali noodles
BRI (%) 0 4 8 12 16
7% 8.67+0.52° 8.80+0.38" 8.68+0.72° 8.14+0.56" 7.77+0.48"
FILRE 8.97+0.15 8.90+0.39* 8.75+0.29" 8.15+0.46" 8.00+0.54°
i 18.29+0.65 18.31+0.99° 18.38+0.51° 16.76+0.86° 16.65+1.34°
Ik 22.90+1.04" 22.10+1.45° 19.20+1.45 19.20+2.14° 20.00:£0.87"
R 22.67+1.47 22.10+1.14° 21.48+1.02% 20.00:2.14% 19.20+2.48°
e 4.62+0.24° 4.27+0.28" 4.15+0.24° 4.08+0.46" 3.8240.33¢
AR 4.67+0.26° 4.41+0.28° 3.88+0.38" 3.71+0.41° 3.97+0.30°
E RSy 90.79+1.68" 88.89:£2.08° 84.52+2.25" 80.04+3.10°¢ 79.41+3.45°
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