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Effect of Ball Milling Combined with Pullulanase Treatment on the Quality of Sweet Potato Vermicelli
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Abstract: Ball milling and pullulanase were employed to increase the content of amylose in sweet potato starch
and improve the quality of sweet potato vermicelli. An amylose assay kit, a Fourier infrared spectrometer, a fast
viscosity analyzer, and a texture analyzer were used to determine the content, short—range order, and gela—
tinization properties of amylose in sweet potato starch. The results revealed that ball milling, pullulanase, and
ball milling combined with pullulanase increased the amylose content by 12.83%, 27.52%, and 50.41%, res—
pectively. The pre—treatment decreased the short—range order and improved the retrogradation and stretching
properties of the starch. Ball milling, pullulanase, and ball milling combined with pullulanase decreased the
broken rate of vermicelli by 4.90% , 9.99% , and 12.56% , respectively. Ball milling or pullulanase treatment
improved the shape and flavor of vermicelli. The combination of ball milling and pullulanase outperformed either

ball milling or pullulanase alone in improving the elasticity, texture, and taste of sweet potato vermicelli.
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Table 1 Sensory evaluation criteria of sweet potato vermicelli
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Fig.1 Amylose content of sweet potato starch
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Fig.2 Fourier transform infrared spectra of sweet potato starch
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Fig.3 Deconvolution spectra of sweet potato starch samples
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Table 2  Gelatinization properties of sweet potato starch samples
cp
Reah WEEFE AEFE RARE PRULEE EWE
SPS 4 300+20° 2 200£19* 3 350+£35¢ 1 150£15" 2 100+35°
SPS-B 4 100+15" 2 315£22° 3 530+32° 1215+19° 1 785+26"
SPS-E 4 012+24° 2 422+18" 3 680+20" 1 258+16" 1 590+20°
SPS-BE 3 800+34! 2 500+15* 3 813+25* 1 313+18* 1 300+30"

Y < TRV R [ B 77 22 52 1 2 (P<0.05 ).
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Table 4 Cooking properties of sweet potato vermicelli

Fedh MERE/N  sMe/mm RN HREE/mI R %

SPS 1 .500£0" 1.01£0.02' 1 200+£24" 1 188+33" 0.53+0.01"
SPS-B 1 632+25° 1.21+0.01° 1 311+25° 1 238+24° 0.58+0.02°
SPS-E  1721£24" 1.38+0.04" 1 434+31" 1 345+31" 0.620.01"
SPS-BE 1 893+33* 1.53+0.03* 1 543+26* 1 426+26* 0.67+0.02°

B Wi & 4/% HEMRRI%

SPS 20.12x1.21° 9.830.62"
SPS-B 15.22+0.98" 7.21£0.54"
SPS-E 10.13£1.01° 6.3220.71°
SPS-BE 7.560.99 5.120.42°

T [FFAN Al 5 Bk s 22 57 .35 (P<0.05)
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Fig.5 Tensile strength of sweet potato vermicelli
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Fig.6  Sensory evaluation of sweet potato vermicelli
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