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Effect of Micronization on the Structure
and Digestibility of Tapioca Starch
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Abstract ; The granular size, microstructure and digestibility of micronized tapioca starch with different time (0, 15,30,45,
60 min)were investigated by particle size analysis, scanning electron microscopy (SEM) , X -ray diffraction ( XRD) , Fourier
transform infrared spectroscopy ( FT — IR ) and Englyst method, which can provide a theoretical basis for the research of
micronization modified tapioca starch and its effect on digestibility. The results showed that the granular structure of starch was
seriously damaged, and the starch granules agglomerated after the micronization treatment. When the time of micronization
reaches 60 min, the particle size of starch increased from 13.50 um to 36.17 wm and the A—type crystal structure was not
changed , while the degree of crystallinity decreased from 21.33% to 1.14% .The intensities of the infrared (IR ) absorption peaks
at 3000~2800 cm ™' and 1080 cm ~'was decreased , indicating that the structure of tapioca starch was destroyed by micronization
treatment , and the hydrogen bond interaction was weakened.The content of rapidly digestible starch (RDS) , slowly digestible
starch( SDS) , and resistant starch ( RS) in the native tapioca starch were 3.91% ,44.71% , and 51.38% , respectively. After
60 min of micronization treatment, the contents of RDS and SDS increased to 6.87% and 45.91% , respectively, while the
content of RS decreased to 47.21% , showing that micronization treatment could slightly change the digestibility of tapioca
starch.
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Fig.2 SEM micrographs of tapioca starch after micronization treatment

32 orormorm

WR SRt

B, 1 R A s AU A FH S B T A 4R
At AT BE A S R DR A 4 A

14

12

~ 104

8

A% (um)
B RO b IR S M R A 43 AT
Fig.1 Particle size distributions of

tapioca starch after micronization treatment

22 WM

R AR AR AR B T i A S s ) SO 2 i 1] 2
Jras o I 2 al g, 28 o e Ak RS A S GE R
HIOME S A AR T B R i 28 1 . RAR AR GE Ky 52 B
Ry BRAR, HL 3R TG W, 25O Ok # I A ik F)
15 min WF, B DU %) BROE B m IR, (R 2 A= UKL Y 2R
Ao BEAE OB BRI A B 39 I, A 28 G gy 2 1 32 T
ARTHHLRE , G5 A B AN, S B ORI Ak g A, OF HL R
AEIRAEBLGE . WF IS S R AR, S i T (9 8 ROk e A

15 min

45 min

3.0kV 8.9mm x1.00k SE(M)



@“étﬂ@h‘«il

W [
R SR ﬁ Vol.40,No.07,2019
F1 RERERARBE EAR AL 55 RDS SDS (RS &t
Table 1  Particle size,relative crystallinity and RDS,SDS, RS content of tapioca starch
&tiﬂﬁa‘l‘ﬁl IRBUE E AR AR &5 it RDS(% ) SDS(% ) RS(%)
('min) (pm) (%)
0 13.50 +0.05" 21.33 +0.03" 3.91 +0.02" 4471 +0.03" 51.38 +0.03"
15 16.84 £0.05" 8.14 +0.05" 4.08 £0.02" 45.40 £0.01" 50.52 +0.01"
30 18.54 +0.06° 6.10 +0.03° 5.30 +0.02° 4551 +0.01° 49.19 +0.03°
45 26.09 +0.06" 2.35 £0.07¢ 6.63 £0.04° 45.67 +0.02" 47.69 +0.04"
60 36.17 +0.04° 1.14 £0.05° 6.87 +0.04° 4591 +0.02° 4721 +0.05°
WP R R R 2 5 B3 (p <0.05)
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Fig.3 Effect of micronization on X-ray
powder diffraction of tapioca starch
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Fig.4 Effect of micronization on the
FTIR spectra of tapioca starch
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Fig.5 Effect of micronization on the digestibility of

tapioca starch treated by micronization
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