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Table 1 Particle diameter of bamboo powder

$i1% Particle size/um
¥ Sample - “

TEphifR E T A B HUE

Do Dso Doo Average particle size/um Specific surface area/(m”-g") Dispersion
CK 67.79+6.48 a 270.75+18.46 a 568.73+49.51 a 298.02+30.13 a 0.07 ¢ 1.85b
C30 3.72+0.36 b 13.09+0.49 b 41.98+1.66 b 18.67+0.40 b 0.74b 292a
C60 3.27+0.18 b 8.61+0.36 ¢ 19.81+0.25 ¢ 10.35+0.17 ¢ 094 a 1.92b

T CK WAk : C30 B ROk 30 min JGFERL: C60 OB A 60 min JGHER o Dio Z/R RS AT 10 Y%lRBURIRAR N T, Dso Doo FIHE.

AN FRR IR P<0.05 K1 E2ZEREE. TR,

Note: CK: Coarse powder; C30: Superfine grinding 30 min; C60: Superfine grinding 60 min. Do (Dso, Dgo) : The particle size that 10% (50%, 90%) of the
sample was smaller than it. Values in the same column with different letters are significantly different (P<<0.05).The same as below.
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Table 2  Effect of micronization on colour of bamboo shoots

i {15 42 { Chroma values

Sample L* a* b* C* H*
CK 79.38b 4.18a 229a 2328 a 79.65b
C30 90.77 a 1.03b 10.72b 10.77b 84.50 a
C60 91.50 a 0.75¢ 11.09b 11.12b 86.14 a

e DoRERE: o URA AR b RREERE: CREBER
By HMREKE

Note: L *, lightness; a*, red depth; b*, yellow depth; C*, saturation; H*,
grayscale.
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Table 3 Powder integrated features of bamboo shoots

BEL PRk S W AL JRSEEE JRAE
Sammle Angle of Slip  Bulk density/ Tap density/ Compressi-
P'®  tepose/(°) angle/(®)  (gmL” (gmL™")  bility/%
CK  36.29+1.0la 50.79+0.20a 0.372b 0.482 a 22.82a
C30  49.76+0.22b 69.62+0.68b  0.273 a 0514 a 46.89 b
C60  51.22+0.56b 75.54+0.72c  0.255a 0.495 a 48.49b
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Fig.2 Effect of micronization on swelling rate and swelling degree
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Influence of micronization on physicochemical properties of dried
moso-bamboo shoots

Li Zhuang™?, Zhu Deming?, Li Jihua?, Lin Lijing”, Huang Xiaobing?, Zhu Yiting™?
(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. Agricultural Product Processing Research Institute, Chinese Academy of Tropical Agriculture Sciences, Zhanjiang 524001, China)

Abstract: Bamboo shoots are widely used in food processing. Many ageing bamboo shoots, which are rich in
dietary fiber and protein, contain crude fiber and are of bad taste. In recent years, the micronization technology
has been applied in food industries. The aim of this study was to investigate the effect of micronization on the
physicochemical properties of dried bamboo shoots. In this study, the coarse powder was processed by vibrational
micronization (with cooling system) after coarse grinding. The new technology, which is more efficient than ball
grinding, was applied to obtain micronized power. By strong- and high- frequency vibration from an eccentric
motor, the samples in the grinding chamber were fluidized under the combined effects of high intensity hit, cut
and grind from grinder’s rod and wall. Huge mechanical force was produced between grinding media and
materials, while the cooling system controlled the grinding temperature. The micronized powders were obtained,
their particle sizes, powder flowability, water holding capacity, and swelling were studied. The results indicated
that the particle sizes of coarse powders become 18.67 ym and 10.35 um after micronizing for 30 min and 60 min,
respectively. The lightness index (L*) changed from 79 to 90, the yellow depth index (b*) was reduced from 23 to
11, and the red depth index (a*) reduced from 4 to 1. Thereby the colour of the micronized powder looked more
uniform and brighter, which improves the appearance quality of bamboo shoots powder. The angles of repose of
two kinds of ultrafine powders increased from 36.3° to 49.8° and 51.2°, respectively. The sliding angle increased
from 50.8° to more than 69.6°. Both were significantly higher than those of coarse powders (P<0.05). The bulk
density reduced from 0.37 to 0.26 g/mL, but no significant change was found for the rap density. This made the
compressibility nearly doubled, which changed from 22.8 to 46.9 and 48.5, It is showed that the flow properties of
powders were poor after micronization. Compared to coarse powder, water holding capacity of micronized
powders was reduced from 5.75 to 3.71 g/g after micronized for 30 min, it further decreased to 3.35 g/g after 60
min micronization. The effect of micronization on oil holding capacity was smaller than water holding capacity.
The oil holding capacity reduced significantly (P<0.05) from 2.2 to 1.75 g/g only after 60 min micronization.
Micronization decreased the final swelling degree from 8.65 to 6.57 and 7.20 mL/g, but the swelling speed was
significantly improved. The micronized powder (particle size of 10.35 um) can reach to 3.63 mL/g in 15 min,
while the shoot’s coarse powder (particle size of 298 um) was only 0.97 mL/g. The above properties suggest that
the vibrational micronization is an effective technology. The micronized powder with many characteristic changes
can be applied usefully in food industries.

Key words: bamboo shoots; processing; agricultural products; vibration type of micronization; physicochemical
properties
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