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Abstract : In this study, cell cracker method as a non-collision method was evaluated for the possibility in manufacturing
red ginseng powder. In color value of red ginseng powder, the L values indicating brightness were 68.18 for hammer mill
(group A) and 72.08 for cell cracker (group B). The a values (redness) and b values (yellowness) were 4.21, 26.56 for
group A and 5.73, 28.36 for group B, respectively. As an extraction time increased, the absorbances at 420 nm of water
extract of both groups were increased. In the loose bulk density, tapped bulk density and volume reduction ratio indication
the of powder in group A were less than those in group B. In both groups, the angles of side of red ginseng powder were
shown less value than the angles of side of the powder. These two angles in group A were less than those in group B. In
sensory evaluation, the touchness between both groups was not observed significant difference. In the contrary, the color
and flavor, main factors affecting the overall quality of red ginseng powder product of group B were shown superior to
those of group A. The overall preference of group B was shown higher than that of group A.
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2. SO0l H=

(1) Hammer millE O|&8} A|lEN|Z=

TN B 250 kgS ZAGEAE)S T Fig. 13} 7o) A&7
o2 3% w¥€%E hammer mill(Dae Ga Machine Co.
Korea)s o83l Table 13 7Z+e 27108 A @ER) &
3 F AS2 AMESIITh SRS 1029900, 2HE
hammer mill(1,750 RPM, 25 mesh screen)g ©|-&3}32.
H, 120 mesh T3E0] 90% ol’Fo = 3T

(2) CO, cell crackerE 0|88 A|IEX|=

TAHAIE 250 kgs @M & Fig. 19 CO, cell
cracker(CC 300-60, Hydro, German; ©|3} Cell crackerZ
e ol83k Table 13} 2& 2A0R ZAN@R) F4F
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Fig. 1. Flow diagram of hammer mill (above) and cell cracker
(below).

Table 1. Operating conditions of milling methods

Milling methods Operating conditions
Grinder(1step) : 3,540RPM, 18mesh
Grinder(2step) : 3,540RPM, 32mesh
Hammer mill Grinder(3step) : 3,540RPM, 47mesh

Throughput : 33kg/h
Particle size : mean 18.23

Pressure cylinder : 60

Pressure : 45SBAR

Holding time : 2min.

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

Particle size : mean 47.46

Cell cracker

F ANBEE AT FEEHE 102% AoH, 2de
hammer mill(1,750 RPM, 25 mesh screen)& ©| 8352
), 120 mesh $3E-0] 88% o]*do= dIAL).

2. E4EAo Mz

(1) 2ae| Y=

IR dx 23 ASTM ¥ 'Wo] wa}l Chroma
meter(Minolta, CR-200, Japan)Z A8l 2A3st9jom ¥
TR 2E D65 R 393, £4¥ 72 Hunter's color
valueZ eI o L7 100(white)oll A O(lack)7tA], b
= +60(yellow)ollA] -60(blue)7tA], ax +60@ed)olA -60
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(green)7}x], HA| Mz}= AE(overall difference)® ERHA ]
o} ol AMEH BEEJE L 9767, aE -0.57, b 2.70
o|Att.

(2) EFEE ZMT

BIANED 5 go] FFHS 100 mE 718l 85°CelA 0.5,
1, 3, 547} &3t & Whatman No. 42 oA 2 o3&l
4°CelA 8,000 rpme = 208-7F A E2SH vl spectro-
photometerE ©]-831 420 nmol|A] 2= E =A15c).

2, EMEYe| IT

(1) olgt HE7|”- T (Loose bulk density)

250 miE- W2 A 8E Y & 243 FAE 87
o] Aoz WE g Jelli, gem’s F7181% 1219

(2) 32 Z2J|YU=(Tapped bulk density)

250 mH& WA YH AlREE ¥ F 5 cmEolddlA
2003] AAHHF=FENIZ & 4 FAE 8719 AFH2

2 e 3o ey, gem’E 7181t

3. &2|Z}(Angle of repose) ¥ O|118{Z}(Angle of
slide)

) 7k} 1|11 7HE Pelegi?® uhglo] Fle] A3
oh %, 20718 87187 68 mm, %0 50 mm)el T4

2 50 g& ¥ &71E FHEAE 12 mmyE Fdk] 2
strokes/sec®] £E2 ZFAA HH 912 H3PA7|HA dF
Pog oA 3 F YF| AN FHUA o|F= 4
Z2A8IF L, vy 2+ 2]l A 7R o A5 28
FIL o] g AMAM3] HARIA Als7t Zefdielr] AlEteke
w7ke] Ao R s
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3] o] wix|ste] AlAlskAT
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1. EAEU Mz

1) 2 Mz

A mE FAHEEe] AT vRe FAE AR
A= Table 29 7t} Hammer mills} cell crackerZ &
gt SRS A E vwaHH Aol ¥7]E Yeile L
e 242k 72,085 68.18% hammer mill2 E3 ZAE
o] #A ERE O a@ M E)et hEN TR 27 4.21%
5.73, 26563 28.362.% cell crackerZ H4)%F TARE|
=4 veldth o] hammer mill2 23 229 x4t
diEoR 2Z7] wjE] AoR AZyE oA, 4RI ¢
A Azeh BHS BANL IS L F AU F 54O
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AR, o] 5 AEY) FHEE WX B 7179
Mes YAt & B 7FRYE5E o] B Jepdtt
= A8479 fAFsIATH

(2) EFEE9 M

o] el B FEE9 AW vlRl= 9
TS 2BV H3le FEAIZPEE AEE ZAIF T 420
nmollX FEEE 2AKE A= Fg. 29 2t} A7ke] A
ol Wl 7 7] A8 BF FEETF STk en dnty
O3 hammer mill2 F4§3 Z4HE O] cell crackerZ ¥

AT FTATLED FREE 24 veikth old AAEe

Table 2. Hunter color values of red ginseng powder (Unit : %)
Hunter color Milling methods
values Hammer mill Cell cracker
L 72.08 68.18
a 421 573
b 26.56 28.36
E 3531 39.61
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Fig. 2. Changes on absorbance of water extracting time of red
ginseng powder.

Table 3. Flow properties of red ginseng powder by tappi 3g

compression (Unit : g/cm’)
Milling methods
Parameters
Hammer mill Cell cracker
Loose bulk density 0.60 0.63
Tapped bulk density 0.79 0.84
Compaction(%) 24.00 24.80

A Fl0o] B33k Table 62 A} 7] hammer millE
2% 3AEo] cell cracker® E43F ST H) A
e g ¥z #A FE2E &0 F7HEHIY] WEeR 47t
H}.

2. EMEWo| Y
Bupo] FAHETe YA/t oA o] HEI|UE
o WiXE FFS FAMEH Ax= Table 33 Tt} Ham-
mer mill# cell cracker2 43 TA4HETe oK)
U v @sEE 27} 0.60 g/em®$} 0.63 g/em®oH, &
AARIAEE 0.79 g/em®e} 0.84 giem®, A A HLELS
24%S} 24.8%2 cell cracker® EH3 TAEHo] nE
=4 JERET
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H 53] RHEAES &
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2 B3 TAE Y] hammer mill2 £4& S4AHEE Bt
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2t RS QAAY], YAREE 5o 2 vR P
Roz AzETh
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Table 4. Flow properties of red ginseng powder
Milling methods

Parameters
Hammer mill Cell cracker

Angle of repose(deg.) 72.1 56.8

Angle of slide(deg.) 65.3 36.3
B FE5HE T 7IAAERJ] AEed EiA HA dEEH
#5418 2o £ YT ANeIFY B HF
7MEE A Alelle oleldt F& Esteiof & Zlow
A7k,

Pleg'? R.10)| 2514 tjfEe] A& ToMe Hrr] g
T7F 03~0.8 glem®A3, AFEDo FIFES 40~80%+
Hu] R ERE T} g whow EURIxp fAl o
A7) el JRpE-Fol EAELL, M FR7] B%Tt
Z7tE] R84S oYL st

3. 42 ZHAngle of repose) ¥ 0|11 ZH(Angle of

shide)

o] BT f540 nXE 9T AP
9ated BA7ts} v P zhe 2743 A= Table 49+ 2t
Hammer mill#} cell cracker® 243+ 3R] #l7ke
Ztzt 65.3°9F 56.8°01™, W|I1YPZHE 52.2°9F 36.3°%
Z70A 2zt B} Yo 2% cell cracker® £33 &
AHEgo] WA JeRY hammer millR 4 SAHET 2ot
fEAo] 22 AoE ZAHATE )AL cell cracker2 #
A3 AR go] FFYErE A, uAYRL Hof Ao
o7l WlEe = Azl

B9 $5AHS BHUAS FEY R 4R, 24,
ARG, U=, YERE § ARbe] LHE A T3
o elslel A E durgoz wH P Pyl &
2 ¥ Adur) S5E, SR HE5E A=ty g
0P e NFRUS] 4ARE BU) 7K, A9 0 A

Ag el °‘°W Z3 991024 Peleg®B el wEw
3 7= A =4 35~45° 7= 754, 55° o4
olH H|8-FA Bolgtx vt uebr 4 ??]_'10_ v g%

] &35,

4. s 5o
Hammer mill?} cell crackerZ ©|-&3 4 B2l tfs
of FAMNARATHANA Aust A 1585 o= +
A 5o #eARE AAlsta 1 ARl tigte] SASE ©l&
8l A2 (analysis of variance : ANOVAYSH Z 3+ Table

5, Fig. 33+ 7).
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Table 5. ANOVA results of red ginseng powder

el we ke 454 83

. Characteristics
Milling methods
Flavor*** Color**** Touchness* Volume** Overall**
Hammer mill 4.4a 39a 5.0a 6.0a 5.3a
Cell cracker 6.7b 6.9d 4.3a 4.6b 6.6b
LSD 1.178 1.111 1.540 0.942 0.799
#E%Pre().0001, ***¥Pr<0.001, **Pr<0.005, *Pr<0.5
LSD : least significant difference.
o of
i =

Color -=- Hammer mill

-+ Cell cracker

Volume Touchness

Fig. 3. Sensory evaluation of red ginseng powder quality profile
by pulverizing methods.

bt A E782 zpolrt gislen &1, Als gl iy,
AAAA Az wel oMz F9 AHQl o]zt ATt 37
= BAAR T AE0 FolRPE e AR VERdE)
]+ hammer mill2 33t FAEZDe] 75 B Sl
WA= wpard e ofste aF7)Ade] £240] cell cracker®
B3 AT B Jdldem A7) Wil RAoR F4
Hu, Aof oM x 7 AlEZH f2] A7 AATh ol=
Table 29 Z3}9} 74o] cell crackerZ #33F FAHEZo]
lightness= L redness®} yellownesse 20} 24t E-7-9]
B2 g wA 7] wide] AEErHA EA] HrtE e A
o2 Aztenh £33 Fig. 30X BE npe} o] F Al
Zoll YRpA7)9} Pz ApolE Ho|al AN EE
AXe FA Zolg 71X Egk Ao Z e proba-
bility level> 03722 A YElHTh o] F A8 BT &
A =77} Wil Fe o] W2 ZolE 77 K=
Rog AzhET) 23 Table 3049} 7o) AR 71U 9}
tHRgellA ztol7t e AAE HidEANAXNRE o]F AfolE
el & 4 Ut

AAH o=z SASe 9% B4t B4 Ad F7 oK e F
AEZH foAt fle A= Ve A R, Skt AlE
FHEAC & IS vA= Ax 2 A= cell cracker®
g FarEae] EA FrEen, AAF AEse 3l
oM % ZA YR cell crackerol] o3 2471 28 Rt

Hol & & 55 AMelE

24 Bae] 2l 7Ry 71eRA vSE GRER) A
cell cracker®] &4 A& 7FeAS AN AT &
Aug3lol| 7|ZAEE F-8312AF 71¥2] hammer mill(ZE7
Fa2))3t cell crackerell ofgh EafiA| o FARRTS A
Z3 & An WUn g A5E 5AS ¥ 2ARE AAE
ok ZakRwke] M= cell cracker® E43 SAET

739 Aol 8718 Yehlls Lake 68.182 hammer mill
2 B ST 7208 Hu ko aF ML) o h(s
AR 7hzt 4213 5.73, 26.563) 283622 = Vel
th & FEE9 Mze Alfle] A et 5 7EA] AR
L.

L

ok

dre B9 484 548 veilie ol I dE, &
AABEE AAAELS hammer mill2 B3 S4HET
B} cell cracker= #3§ SRl BF A VERTH
m g 7he gRl7t Wk wgkon o] & 7hA] EYF hammer
mill2 233 FAHEE B} cell cracker® 23k ST
o] YA Yelth e 70 e T AR
o 9 27} gl RoZ VAT AR Al F4
EAlo] & 93kS n|H)= e cell cracker’) A H7HE
o, Al Azwe oM £A vElktt)

olxfo] AXLAANE FiEE w IAHETe] F2 54 1)
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