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Abstract: [Objective] The application of y-aminobutyric acid (GABA) in food has become increasingly popular
in recent years. The effects of high-loading GABA on the rheological and textural properties and the quality of
tapioca pearls were studied. [Method] Rheometry, low-field nuclear magnetic resonance, field emission scanning
electron microscopy were employed to study the effects of GABA on the rheological properties, moisture
distribution, and microstructure of tapioca pearls, respectively. A rapid viscosity analyzer was used to examine the
gelatinization properties of tapioca pearls with the addition of GABA at different mass fractions. The quality of
cooked tapioca pearls was measured by a texture analyzer combined with sensory evaluation. [Result] GABA
decreased the elastic modulus (G') and viscous modulus (G") of tapioca pearls. The proportion of peak area of
free water, bound water, and adsorbed water in the tapioca pearls added with mass fraction 14% GABA
(calculated by the mass of all powder) were (33.38+0.23)%, (6.46+0.02)% , and (60.16+0.25)% , respectively.
Compared with the mixed powder without GABA, the mixed powder with the addition of GABA (mass fraction

is 14%) showed the gelatinization peak viscosity and final viscosity decreases of 32.87% and 36.19%,
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respectively. The tapioca pearls with 10% GABA got the highest sensory score and had the best taste.

[Conclusion] The addition of GABA could weaken the network structure to reduce the water holding properties,

viscoelasticity, and hardness, thus affecting the quality of tapioca pearls.

Keywords: tapioca pearls; y-aminobutyric acid; rheological properties; gelatinization properties; tapioca pearl quality
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Table 1 Composition of tapioca peals

GABA VE A CMC Koy LR
JRESE Y TRESEY% TESEY% TESEY% TR EU%
0 99 1 50 0.5
6 93 1 50 0.5
8 91 1 50 0.5
10 89 1 50 0.5
12 87 1 50 0.5
14 85 1 50 0.5
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Table 2 Standard for sensory evaluation of tapioca pearls
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Fig.1 G’ and G" of tapioca pearls with the addition of
different mass fractions of GABA
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Fig.2 T, spectra of tapioca pearls with the addition of
different mass fractions of GABA
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T TR B AF ELAE A7, BELRS G H [ A2 A e 2544
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B A GABA JiT & 43 H i 19 0 FEAIC, 3X AT fE
& KA GABA FRAK 1 IR A 8 0 455 BRI 4k U6 (8 26
JER B [ f NELUE P R B AT AR 2 KN GABA FH RS
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Table 3 Effects of GABA mass fraction on the 7, and peak area of tapioca pearls

GABA Jii i 73 $/% T,,/ms T,,/ms T,y/ms A5 1% A5yl% A%
0 0.85+0.00™ 4.82+0.00® 62.95+0.00° 27.04+0.58° 72.67+0.66" 0.28+0.07¢
6 0.88+0.04° 5.00:£0.25° 67.48+0.00° 32.60+0.68° 64.94+0.71° 2.46+0.04°
8 0.83+0.12% 5.36+0.26" 67.48+0.00° 33.43+0.18" 63.40+0.00" 3.17+0.18°
10 0.88+0.04° 5.00+£0.25" 44.49+0.00° 33.15+0.66™ 62.00+1.33% 4.85+0.67°
12 0.74+0.07% 5.00+0.25" 47.69+0.00¢ 34.00+0.08" 60.26+0.53% 5.74+0.61°
14 0.67+0.10° 4.35+0.21° 54.79+0.00° 33.38+0.23° 60.16+0.25° 6.46+0.02°

VE 7 B o A R B R 72 7 B 3 (P<0.05) .

#4 GABARENHIEAMM LT M

Table 4 Effects of GABA mass fraction on the gelatinization properties of mixed powder

GABA Jii it 73 50/% U AH 24 % /(mPa-s) B E /(mPa-s) FE A /(mPa-s) i &% /(mPa-s) [8] 7+ /(mPa-s)
0 4 543.00+26.87° 1530.00£16.97" 3 013.00+9.90° 3021.50+38.89° 1491.50+21.92°
6 3753.50+£48.79° 1193.50+£12.02° 2 560.00+£36.77° 2237.00+£33.94° 1 043.50+£21.92°
8 3 643.50+6.36" 1176.50+7.78" 2 467.00+£1.41% 2221.50+2.12% 1 045.00+9.90°
10 3388.50+13.34° 1 154.00+£36.77% 2234.50+£20.11°% 2202.00£15.97" 1 048.00+79.20°
12 3302.004.24° 1 103.50+£33.23¢ 2 198.50+£28.99% 2079.50+84.15° 976.00+£50.91%
14 3049.50+30.41¢ 1016.50+7.78¢ 2033.00+£38.18¢ 1 928.00+25.46° 911.50+17.68°

s F B R A 2 B R OR 22 7 R 35 (P<0.05) .
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Table 5 Effects of GABA mass fraction on the textural properties of cooked tapioca pearls
GABA Jii & 7 #/% fili i /g /% 2R 1 Je % 1 NEL Vg 1
0 233.06+9.84" 51.08+1.71" 0.64+0.03" 153.39+5.49° 7 811.19+321.70°
6 220.75+10.68" 51.50+0.38% 0.68+0.02° 149.71+11.21% 7709.02+571.63"
8 205.74+11.21° 52.70+1.01° 0.69+0.02° 141.20+10.39° 7 442.63+£589.62"
10 187.73+6.89° 52.39+1.27" 0.67+0.03* 125.55+3.67° 6 577.74+269.78"
12 181.12+13.39° 50.73+0.81¢ 0.62+0.04° 111.58+9.69¢ 5663.95+554.64°
14 169.41+13.48¢ 48.82+0.75¢ 0.58+0.02¢ 97.74+7.48° 4769.95+351.10¢

VE < A — B oA ) o B R 7E 5 R 3 (P<0.05) .
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