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Figure 1 SEM of potato starch samples treated by jet milling at different classifier speeds
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Table 1 Particle size and specific surface area of potato starch samples treated by jet milling at different classifier speeds

Iy 5% 4/ (r/min) D,,/pm D.,/pm Dy, /pm S /(m? /)
0 18. 65+0. 02° 39. 7540. 04° 66.7640. 03" 0.1240. 05"

1800 12. 4040. 06" 19. 6040. 07" 28.404+0. 02" 0.184+0.03"

2400 10.47+0.07°¢ 18. 85+0. 04° 24.47+0.06° 0.214+0.09°¢

3000 5.9940. 05 13.3840. 054 21.2740.01¢ 0.2940. 03¢

3600 5.4740.02¢ 14. 64+0. 04° 22.90-0. 04° 0.26+0. 02°

3900 5.4740.01¢ 15.0340. 03f 23.14=+0. 06 0.26+0. 04°
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Figure 2 Particle size distribution of potato starch samples treated by jet milling at different classifier speeds
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Table 2 Density and compressibility of potato starch samples treated by jet milling at different classifier speeds

I3 5E# / (remin ) BT/ (geml ) PRELHE/(geml ™) JE4R B/ %
0 0.6840. 03" 0.9340.01° 36. 76 0. 04"
1800 0.6540. 02" 0.90-0. 03" 38.46-0.01°
2400 0.63-0. 05° 0.8840. 04° 39. 68+0. 05¢
3000 0.610.02¢ 0.86=+0. 04" 40. 9840. 03°
3600 0.5740.01¢ 0.8140. 02° 42.11£0. 02"
3900 0.5140. 02" 0.7340. 02 43.1340.01"

A B a-f JE TR R o8 2 57 B E (p<<0.05) .,
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Figure 3 XRD curves of the native and jet-milled potato starch

R3 DREBFTEHHEINERZE(%)

Table 3 Relative crystallinity of the untreated and micronized potato starch

Iy R/ (remin 1) 0 1800 2400 3000 3600 3900
&g/ % 54.78+0. 39* 30. 4940. 62" 28.5340.47" 7.3640. 83¢ 5.5740.41¢ 4.9340. 759
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M REAS R 3 G o 25 F T S A% e WAL AR IE S BN 36 4 TR . RT DL Y D o) 4% 2 3 3 45
TEZh P (AR SR WAL B A RV TE R (9 PV LTV FV.BD F1 SB (i K 2 43 2% %% 5 1% 3 i i B
WK, HPAE 39001/ min B, H PV TV FV {H 43514 3942cP.2140cP Fi 2387cP, #5% J5 V& B 43 il B A%
T 62.6%.45. 7% 1 52. 9% ;BD 1 SB {H N 1802cP Hl 247¢P, B JFEIE M /0 MIEAR T 72. 7% F1 78. 1%,
b, T U098 R T D A4 T oy WO A R P B i 0 3 BT A T R R O R R T B R R . A BE (BD) AR 3R B
T2 M 11 A 2 B (SB) AR 2V AR 2 1 LRI 1y 36 A0 08 T A )5 D A0 480 11 92 PO e AR T R E M
PR AL PE Y 25 4L 5 Wang 255 SRR 5K 38 B Al Bustos 255 R B BIF 188 AC 2 3 By O 45 SR — 3,
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Table 4 Viscosity measurements of potato starch samples treated by jet milling at different classifier speeds

I/ (remin~ ) PV/cP TV/cP FV/cP BD/cP SB/cP
0 10545+12° 39404117 5070+9" 66051+18" 1130£15"
1800 10157+8" 3813+14° 4654+11° 6344+12" 841412"
2400 9384+ 14° 3469+8¢ 4195+6¢ 5915411° 726+ 14°
3000 6979418 2847479 34994121 4132414 6524119
3600 5189+10° 2207+13° 2660+16° 2982413¢ 453+9°
3900 394249" 2140416 2387411" 180248' 247+13"

TR PV R . TV A FE . FV,BD=PV-TV. HH ¥, SB=FV-TV. M AEFE; [ 5 h af HFHRFRRESE
F(p<<0.05),
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Table 5 Thermal measurements of potato starch samples treated by jet milling at different classifier speeds

I/ (remin D) T,/C T,/C T./C AH/(Jeg D
0 63.0440. 13" 67. 4540. 05° 84.7540. 09 19.19-+0. 03"

1800 59.01+0. 04" 64.85+0. 13" 79.8640. 14" 16.0940. 10"

2400 56.8320. 06° 64. 14+0. 06" 77.51£0. 03¢ 14.5040. 07¢

3000 55. 28 £0. 08¢ 63. 8840.08° 75.4640.07¢ 13. 4440. 05

3600 54.1840.02° 60. 6740. 12¢ 73.7640. 05° 10. 034+0. 09°

3900 53.77+0.11° 60.560.05¢ 72.3240. 15" 9.3640.12f
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Figure 4 Solubility of potato starch samples treated by jet milling at different classifier speeds
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Figure 5 Swelling of potato starch samples treated by jet milling at different classifier speeds
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Figure 6 Freeze-thaw stability of potato starch samples treated by jet milling at different classifier speeds
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Influence of Jet Milling on Granule Morphology and Physicochemical
Properties of Potato Starch
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2. Department of National Coarse Cereals Engineering Research Center, Heilongjiang Bayi
Agricultural University, Daqging 163319, China; 3. Key laboratory of Com prehensive Utilization of
Grain By-Products of Heilongjiang Provincial Department of Education . Daqing 163319, China ;
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Abstract: The granule morphology and its physicochemical properties of potato starch were studied after superfine
grinding with a fluidized bed jet mill. The granule morphology, particle size and distribution, powder density and
compressibility, pasting and thermal properties, solubility, swelling power and freeze-thaw stability were characterized
using granularity analysis, scanning electron microscopy (SEM), X-ray diffraction(XRD), rapid viscosity analyzer (RVA)
and differential scanning calorimetry (DSC). It was found that through the jet milling superfine grinding processing, the
shape of potato starch granules changed from smooth polyhedron to rough, angles and cracks. The particle shape becomes
irregular, the particle size decreases and the size distribution is uneven. Micronized powders prepared at 3000r»min ' had
an average particle from 39. 75 to 13. 38pum. The bulk density and tap density decreased with increased classifier {requency,
and the compressibility of all the starch samples decreased. Jet milling did not change the crystal structure of the starch,
but the crystallinity decreased. Jet milling reduces the attenuating viscosity and recovering viscosity of starch paste, the hot
and cold paste stability of starch are better. And the gelatinization temperature, heat absorption enthalpy and freeze-thaw
stability of starch are reduced, but the solubility and expansion degree of starch are improved. This study provided
theoretical basis and technical support for improving the content and processing technology of potato starch., respectively.
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