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ABSTRACT: Objective To explore and optimize a novel preparation process of black rice vermicelli and to
systematically analyze the changes in cooking quality, texture characteristics and in vitro starch digestion characteristics
of the vermicelli before and after process optimization. Methods Preparation parameters were optimized via
single-factor experiments, using anthocyanin leaching value and breakage rate as evaluation indicators. The breakage
rate, cooking loss rate, anthocyanin leaching value, in vitro starch digestion characteristics, texture properties and
microstructure of black rice vermicelli were measured to evaluate the impact of the optimized process on product
quality. Results The optimal preparation conditions were determined as follows: grinding using a combination of a
pulverizer and a colloid mill, moisture content of 40%, extrusion temperature of 95 °C, screw speed of 8 1/s, aging time
of 12 h and drying temperature of 25 °C. Under these conditions, the cooking loss rate, breakage rate and anthocyanin
leaching value decreased by 39.36%, 95.17% and 52.94%, respectively, and the cooking quality was significantly
improved. Moreover, the optimized vermicelli exhibited increased peak viscosity (965.67 mPass), trough viscosity
(830.33 mPaes) and final viscosity (1468.67 mPaes), while breakdown (135.67 mPass) and setback (631.67 mPass) were
reduced. Furthermore, the content of damaged starch in the optimized black rice vermicelli increased, but there were no
significant changes in the content of rapidly digestible starch, slowly digestible starch and resistant starch (P>0.05). The
estimated glycemic index (eGI) was 79.09. Microstructural analysis revealed a significant reduction in surface pores of
the optimized vermicelli. Conclusion Based on the novel preparation process established in this study, the cooking
quality of black rice vermicelli has been improved, the anthocyanin dissolution rate has decreased, and the texture
properties have been regulated, but there is no significant change in its in vitro starch digestion characteristics. The
research results provide technical guidance for the actual production of black rice vermicelli.

KEY WORDS: black rice vermicelli; pulverizer combined with colloid mill; anthocyanin; cooking qualities; texture

properties; in vitro starch digestion characteristics
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Table 2 Cooking characteristics of black rice vermicelli under different conditions

FE b KI5 %

FERANR A%

T 45 %% LA

papilcEa:) 9.34+0.02°

24.29+0.02°

37.24+1.17° 0.51+0.01°

PACM-3 8.83+0.11°

14.73+£0.09°

1.80+0.58° 0.24+0.01°

HiE B 2 12.76£0.05°

19.84+0.27°

1.66+0.47° 0.18+0.01°¢

TR Wl —SIEUEA E AR RN 22 5 B35 (P<0.05), X FEZH 3200 58 3l T I il a5 e A5 SRk 22, T Il
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Fig.2 Radar chart for sensory evaluation of different black rice
vermicelli sample
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W22 ZE B S ALY, FRABIIOREAL, X5 Rk BN 2478
BHFELS IR (R OMAT . A A AR T3
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Table 3 Pasting properties of black rice vermicelli under different conditions

B U P 0 B I E B S FAE AR ] AE A DS AR Fsf [ WAL
/(mPaes) /(mPaes) /(mPaes) /(mPaes) /(mPass) /min /°C
X B2 832.67+10.50° 682.00£1.00° 150.33+11.02°  1386.00£21.07°  702.00+21.52*  6.20+0.07°  94.19+0.33"
PACM-3 965.67+16.01° 830.33+7.51° 135.67+8.50°  1468.67+44.50°  631.67+27.74°  6.44+0.10°  94.72+0.10°
Dk N
. 1122.33+10.69° 527.67+7.23¢ 594.67+4.93 738.00+8.89° 210.33+2.08°  4.28+0.04°  70.67+0.55
B 22
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Table 4 Damaged starch content and in vitro digestion characteristics of starch in black rice vermicelli under different conditions

FE b BIER TR/ % SD/% RDS/% SDS/% RS/% eGI
POk 72.04+1.23° 26.00+0.18° 52.57+0.09° 17.73+1.41* 29.70+1.32° 78.08+0.86°
PACM-3 73.26+0.13° 28.70+0.30° 54.50+0.57° 17.37+1.60° 28.13+1.04% 79.09+0.77°
i Bk 2 76.54+0.74* 14.010.14¢ 62.83+1.75" 15.47+0.56° 21.70+2.31° 82.87+1.12°
2.5 WA SRk

AN 22 ORI 25N 3 o o xof HRZH RE LR S S0
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