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Abstract

Cell cracking method using a non-collision was evaluated for the possibility of new red ginseng grinding
technique. Based on particle size distribution analysis by size shaker, the ratios of 100 mesh penetrated particles
were 94.9% for hammer mill (group A) and 95.6% for cell crack (group B). The ratio of 120 mesh penetrated
particle of group A was higher than that in group B. The particle size distributions for 100 mesh non-penetrated
powder between 2 groups were not significantly different, and particle size distribution analysis by laser
scattering analyzer showed that the particle size ranges were 0.77~128.07 um for group A and 4.24~180.07
um for group B. The particle size distribution in group A was more broad than that in group B. The mean particle
size in group B was larger than that in group A, while the standard deviation of particle size distribution in
group B was less than that in group A. Structural surface characteristics, in group A, particle size distribution
was broad and the distribution curve was amorphous. The structure of individual particles was similar to
unequal stone which was roughly grinded and had soft cotton-like surface. In the contrary, in group B, particle
size distribution was relatively narrow and also individual size particles were ubiquitously distributed. The
structure of individual particles was unequal cut stone shape.
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Fig. 1. Flow diagram of hammer mill (top) and cell cracker
(bottom).

Table 1. Operating conditions of milling machines

Milling methods Operating conditions

Grinder (1 step): 3,540 RPM, 0.9 mm screen
Grinder (2 step): 3,540 RPM, 0.5 mm screen
Grinder (3 step): 3,540 RPM, 0.3 mm screen
Throughput: 33 kg/h

Pressure cylinder: 60 L

Pressure: 45 BAR

Holding time! 2 min

Screen: 40 mesh (top), 100 mesh (bottom)
Throughput: 37 kg/h

Hammer mill

Cell cracker
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taped o14-3led A7 F w2152 27] (Polaron SC 502
sputter coater)°l| 4] gold coating¥t ¥ A}& 7] 7 (Scanning
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Table 2. Particle size distribution of red ginseng powder mea-
sured by sieve shaker (unit: %)
Milling Mesh

methods  +60 -60/+70 -70/+80 -80/+100 -100/+120 -120
Hammer mill 0.3 04 1.2 3.2 45 90.4
Cell cracker 0.3 05 1.1 25 7.3 88.3

Table 3. Particle size distribution of red ginseng powder
measured by laser scattering analyzer (unit: %)

Milling methods

Size Hammer mill Cell cracker
(Mic.) Accumulation Fraction Accumulation Fraction
(%) (%) (%) (%)
0.77 - 0.18 - -
0.92 0.18 0.39 - -
1.09 057 0.67 - -
1.29 1.24 1.10 - -
153 2.34 1.60 - -
1.81 3.94 2.04 - -
2.15 5.98 2.20 - -
2.55 818 2.27 - -
3.02 10.45 2.34 - -
3.58 12.79 2.52 - -
424 15.31 2.79 - 0.32
5.03 18.10 3.12 0.32 0.69
5.97 21.22 347 1.01 1.06
7.07 24.69 3.84 2.07 1.46
8.39 2853 4.19 3.53 1.89
995 3272 451 5.42 2.34
11.79 37.23 479 7.76 2.81
13.98 42.02 5.06 10.57 3.36
16.58 47.08 5.31 13.93 397
19.66 52.39 554 17.90 4.65
23.31 57.93 577 22.55 5.39
27.64 63.70 5.96 27.94 6.17
32.78 69.66 6.04 34.11 6.92
38.86 75.70 5.86 41.03 7.60
46.08 81.56 5.40 48.63 8.20
54.64 76.96 4,66 56.83 8.64
64.79 91.62 367 65.47 8.78
76.82 95.29 253 74.25 8.38
91.09 97.82 1.45 82.63 7.32
108.01 99.27 0.62 89.95 5.38
128.07 99.89 0.11 95.33 3.14
151.86 100.00 - 98.47 1.29
180.07 - - 99.76 0.24
21351 - - 100.00 -
Mean size 18.23 um 47.46 um
Standard 2.99 2.18
deviation
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Fig. 2. Particle size distribution as cumulative percentage
of red ginseng powder prepared by a hammer mill (top) and
a cell cracker (bottom).
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Table 4. Specific surface area of red ginseng powder .
(unit: m~/g)

Milling methods

Hammer mill Cell cracker

Specific surface area 1.42 0.59

(A) (B)

Fig. 3. Microstructure of red ginseng powder prepared by
a hammer mill (A) and a cell cracker (B): Image analyzer
(x50).
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(A) (B)

Fig. 4. Microstructure of red ginseng powder prepared by
a hammer mill (A) and a cell cracker (B): Image analyzer
(X 200).

(A) (B)

Fig. 5. Microstructure of red ginseng powder prepared by
a hammer mill (A) and a cell cracker (B): Image analyzer
(X 500).

(A) (B)

Fig. 6. Microstructure of red ginseng powder prepared by
a hammer mill (A) and a cell cracker (B): Image analyzer
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