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Effect of Superfine Grinding on Physicochemical Properties and
Microstructure of Chimonobambusa quadrangularis Shoot Powder

SHI Zao', ZHANG Fusheng', YANG Jinlai’, WU Liangru>’, ZHENG Jiong""

(1.National Demonstration Center for Experimental Food Science and Engineering Education,
College of Food Science, Southwest University, Chongqing 400715, China;
2.China National Bamboo Research Center, Hangzhou 310012, China)

Abstract: To explore the effect on the physicochemical properties and microstructure of Chimonobambusa quadrangularis
shoot powder (CQSP), superfine grinding of dried Chimonobambusa quadrangularis was conducted for different grinding
time (10, 20 and 30 min). Results showed that when superfine grinding for 30 min, compared with the coarse powder
control group, the protein and total sugar content of CQSP increased by 7.48% and 44.76% respectively, the water holding
capacity, oil holding capacity and swelling capacity decreased by 29.34%, 26.43% and 22.87% respectively, and the
average particle size of the powder reached the minimum of 17.15 um. After superfine grinding, the slip angle and repose
angle of CQSP increased by 38.24% and 20.63% respectively, the brightness value increased by 13.93%, the red green
value and yellow blue value decreased by 24.21% and 16.51%, respectively. The fluidity of the powder became poor, but
the powder was more delicate, the color was more uniform and bright. Superfine grinding would not change the functional
groups of CQSP, but destroy the cellulose in powder, part of the long chain would become short chain, and reduce the
thermal stability. Scanning electron microscopy (SEM) showed that the surface structure of the CQSP was destroyed via
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superfine grinding, making the samples tiny, uniform and fragmented. In conclusion, the superfine grinding technology

could effectively improve the sensory properties, functions and processing characteristics of CQSP, and would provide a

theoretical basis for improving the utilization rate and expanding the application.

Key words: superfine grinding technology; Chimonobambusa quadrangularis shoot powder; particle size; thermogravi-

metric analysis; microstructure
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Table 1 Effect of superfine grinding on basic ingredients of CQSP (%)
oy B>
L) . S
K5y = JRE B2 4 Wy it oy
CK 7.3540.15° 37.01+0.22¢ 30.15+0.14* 7.78+0.10° 2.4540.07° 6.39+0.33°
CQSP-SG10 6.84+0.17° 37.93+0.18" 29.54+0.24° 7.82+0.16° 2.59+0.24° 8.34+0.09"
CQSP-SG20 6.78+0.26" 38.24+0.09° 28.5420.10° 7.82+0.08" 2.51£0.21° 8.74+0.21°
CQSP-SG30 6.61+0.17° 39.78+0.30° 27.23+0.13¢ 7.74+0.09° 2.40£0.12° 9.25+0.18°
1z [FIFIAR NG FRER 7R 26 57 1. 35 (P<0.05) 5 #62~3R4[]
K2 BTN TP S bR AR B SR
Table 2  Effect of superfine grinding on particle size of CQSP
o AR (um)
215]
Dx (10) Dx (50) Dx (90) RBUE R KM B RAR
CK 21.97+0.19° 216.25+0.83" 624.08+1.36° 268.72+1.74° 66.97+0.32°
CQSP-SG10 11.62+0.05° 86.74+0.41° 163.40+1.01° 87.40+0.92° 30.33+0.20°
CQSP-SG20 9.91+0.10° 53.30£0.27° 138.360.71° 63.76+0.57° 23.21+0.38°
CQSP-SG30 5.68+0.02¢ 17.15+0.04¢ 72.29+0.29¢ 29.36+0.16" 12.55+0.07°

7 Dx(10). Dx(50)FIDx(90)767m Rk EEA T 10%. 50%F190% K Fr st i BkiAR; Dx(50) WAL kiR
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Table 3  Effect of superfine grinding on the WHC, OHC and SC of CQSP

E RN L O ISR DR ERE Y B INE SR PAE A 2 SR AL

Rt ik Ji(gg™ Tl (grg™h) MK 1 (mL-g™)

CK 4.09+0.07° 1.40£0.07° 5.29+0.16°
CQSP-SG10 3.830.12° 1.29+0.04° 4.91%0.06°
CQSP-SG20 3.38+0.08° 1.1720.05¢ 4.50+0.21°
CQSP-SG30 2.89+0.04¢ 1.03+0.04° 4.08+0.13¢
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Fig.1 Effects of superfine grinding on measurement results of
CQSP slip angle and repose angle
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Fig.2 Appearance color of CQSP-SG
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Table 4 Effect of superfine grinding on chrominance of CQSP

, o I
il : : :
L a b AE
CK 75.09+0.07¢ 7.64+0.08" 22.86%0.08" -
CQSP-SG10 82.13+0.08° 6.54+0.03° 21.70£0.17° 6.73+0.11°
CQSP-SG20 83.52:0.08" 6.15+0.04° 20.43+0.09° 8.43+0.09°
CQSP-SG30 85.55+0.10° 5.60+0.05¢ 16.51£0.04¢ 11.9940.19°
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