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Physico-Chemical Characteristics of Korean Red
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Abstract

In this study, cell cracker method as a non-collision method was evaluated for the possibility of new red ginseng
grinding technique. The moisture contents were 3.16% for the powder pulverized by hammer mill (group A)
and 6.30% for the powder produced by cell cracker (group B), and the difference between both groups was sig-
nificant. The contents of other component such as ash, crude lipid, reducing sugar, total sugar, acidic polysaccharide,
crude fiber and crude protein between both groups were not significant. There were no significant differences
in phenolic compound, fatty acid, amino acid, free sugar, crude saponin and ginsenosides contents between both
groups. And also the contents of mineral components were evaluated to determine the incorporation of red ginseng
powder during grinding, and also the differences of those between both groups were not significant.
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TAAER 250 kg A, Az, 2A T F Fig. 15}
2ol A%zl e 2 3k wld = hammer mill(Dae Ga Machine
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Fig. 1. Flow diagram of hammer mill (above) and cell crack-
er (below).

Table 1. Operating conditions of milling methods

Milling methods Operating conditions

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

Cell cracker

< micro-Kjeldahl®], &4 -f-& Al-otzte] e oz 74z}
At &, 93 L) FekL dinitrosalicylic
acid(DNS) H(19)2.2 48 2 Aot = a7t =
ulZ (carbazole) ¥ (20)2.2 =A3lgc),
A4t 1 A]E 5 g & 15 oI %] (Whatman Cat No. 2800260)
Y3 oelZF 71514 Soxhlet $+EH o2 oF 1647k &
S EZES AYEAA 2 Fegky o g 2| utAg
o] ZAMPA 2F 200 mgS Metcalf 52 Hb (21)¢))
3]"’4 05N FASt G EE-vetg S o2 71458447
% 14% BF3-methanol 7 mLE 7}8}] methyl esterd} s}
Table 29} 2+ GC 2 2.2 #A3)gdch 2 Apat 5%
< SigmaA}9] fatty acid methyl ester 3% & A}-&35}53ch.
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Table 2. Operating conditions of gas chromatograph for fat-
ty acid analysis

Items Conditions

ke B

o

Hewlett packard 5830 series 11, Hewlett
packard 3396 series II integrator
Supelcowax TMI10 (30 mx0.25 mm
LD) fused silica capillary

Cven temperature 180°C (1 min)—2°C/min—240°C (20 min)
Injection temperature 240°C, 260°C

Instrument

GLC column

Gas N
Flow rate 0.8 mL/min
Split mode 60 : 1

kel ehafed 554 S4ehE-& ] A% % 5134} Folin-

A WA she] AL8shRTH2). AR °F 05 gol
L& 7Hsked 80°Col A 1417 %% 5] o] 7}
3t 5o 34 } of ¥4A R Agstslch AR 1 mLot
FolinX] 2} 1 mL-& &3] A Lol A 382k 22 ¥ 10%
NaoCOe%"“ 1 mLE 7hahe] E3a}e] o)A 147+ 4 3]
F 700 nmoA| A FFEF ZAbstA )

oo =4

A8 1260 mgs #3lo] Tarr B (23)dl] £33 constant
boiling HCI(Sigma, St. Louis)& o]-&3}o] 110°Cel| 4 244
Zt bRk Al Q1Y #4-2 formic acide}t A
B BRHE9 11, v/v)E o] £3)o cysteic acidR AFEHA]
Z ¥ Tarr B3 & o] -&-31o] 4l 7l R sl Ef] o)
#2424 N methanesulfonic acidZ ©]-8-3te] AA 7183
spaieh Zhps) A2 2% ¥, A7 2 4 (ethanol : DW
: triethylamine, 2:2:1, v/v/v)& o]-&38to] 2} Azslgc)
7b B8 A B2} free amino acid A &9 derivatization&
Pico-Tag method(Waters, Milllipore, USA)& o]£314 .2
i, Table 3¢] Aoz ¥A3leic}

Ginsenosides ¥ ®2{gt
FALE 9} Bg] 2 ke Namba(24)9F Ando(25) 5

Table 3. Operating conditions of HPLC for amino acid

analysis

Items Conditions

Instrument Waters HPLC system (510 HPLC pump, 717
Automatic sampler, 996 photodiode array detec-
tor, and Millenium 32 chromatography manager)

Column Waters Pico-tag column (3.9%X300 mm)

Absorbance 254 nm

Mobile phase Buffer A: 140 mM sodium acetate (6% ace-

tonitrile)

Buffer B: 60% acetonitrile
equillibrated with buffer A and eluted with
a linear gradient composed by buffer B (0,
14, 20, 46, 100%) at a flow rate of 1 mL/min
at 40°C

Column o

C
temperature
Analyzing time 30 min
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e o2 365
EISNEE FE4 o £EHH(Fig. 2). =, A& 3 goll 80
9% W ¥H-& 50 mLE 7}sled 75°Cell A 14124 43] =&8w
4°Cell 4] 8,000 rpm 2.2 3047 A 2|3 F 43 A& 50°C

o]3lell A et FE3Ach FFE) 50 mLe FHTE 7
sto] S8 F o) e 2 50 mLE 7}8k 3 2153 F ether2 2
2 o)q=E & A4 AL AANAEY F
FE3RRES 7}sle] 33 WbE 2315, 50 mLeY| SH
2 23] AR F 55°CellA HbgE st 105°CollA 2412
Azxsle] A EY ko7 sl¢lc}. 7} ginsenosides ek
& ZALZ Y-S methanolel 3%k % 0.45 ym millipore filter
2 o3}slo] Table 494 2 2702 EA38)ic},

Ginseng powder

«— extracted 4 times
with 80% MeOH at 75°C

MeOH Extract

- evaporated and dissolved
in distilled water

(— extracted with
diethyl ether

l |

Ether layer Aqueous layer
— extracted with n-BuOH
saturated with water
—

Butanol layer Agqueous layer

— washed with water

I

Butanol layer Aqueous layer

< evaporated at 55°C

Crude saponin

«— evaporated and dissolved
in distilled water and

filtrated with 0.45 pm
membrane filter

— dissolved in MeOH and
filtrated with 0.45 um
membrane filter

HPLC analysis
for saponin

HPLC analysis

for sugars

Fig. 2. Flow diagram for determination of saponin and sug-
ars in red ginseng.

Table 4. Operating conditions of HPL.C for analysis of gin-
senosides and free sugars

Items Conditions
Instrument Analytical HPLC/ALC-244
Column Lichrosorb NH:2

(Merck Co., 10 im, 4 mm I.D.%X250 mm)

Mobile phase Acetonitrile : distilled water : n-Butanol

(80:20:10 )
Flow rate 1.0 mL/min
Chart speed 0.5 cm/min
Detector RI-401 (differential refractometer)
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HPLC Z2vtE13 4] peak WAL sl # dl =3}
o} 7} ginsenosides ¥ 73t et freld =2 £
B 25 50°C ol 3}el A

Hele 2o 28 HEY o QoA
RARTE = is —F ZF 5o 48 8kod 0.45 um millipore filter 2

o] 7}3}of Table 49} & 2702 BAslglon F X&EE
2 Merckiif®] ¢hromatography-& kitZ AF-43} o}

S84

A& 2 g& A A 33 (26)l] F3}od 550°Cell A 10412 3]
527 F 10% P4t 2 4318} 3 Whatman No. 41 ¢ 2}2]
2 o]3}s}ef Table 59 ICP(PS. SPEC, Leeman Labs. Inc,
Lowell, MA, USA) 2722 A3 ct ZF &4 5=
£0.1ppm, 1 ppm 2 10 ppm o2 A ste] AL g s}
A7t T4 AHee A g oS T W Yol
A 7o 5| 2% S4515e), o)l A8 2§71 W2 Sigma
A A A% EFEE A8
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= Table

cracker 2 #3)3]-8 v+ 6. BOVE cell crack—
erz %éﬂfi} ZaEo] io] A A =A Ve A A

Table 5. Operating conditions of ICP for mineral analysis
Conditions
1 kw for aqueous

Items

Power

Nebulizer pressure 3.5 bars for meinhard type C

Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min
Colling gas 12.0 L/min

Ca 393.366

K 766.490

Mg 279.533

Wavelength Na 588.995

(nm) Fe 238.204

Cu 324.754

Mn 257.610

Zn 213.856

Table 6. Percent proximate composition in red ginseng powder
(unit: % dry basis)

Milling methods

Composition Hammer mill Cell cracker
Moisture 3.16 6.30
Crude protein 12.40 12.80
Crude lipid 1.23 1.21
Total sugar 4524 4451
Reducing sugar 12.20 12.73
Acidic polysaccharide 513 5.38
Crude fiber 3.50 3.20
Ash 4.15 428

% A 2 vhebyte} gk 7z Al
A3E 2 ihﬁ—fa}%k%% 4.15%, 4.28%, 22 1.27%
1.21%, B4+ 12.20%, 12. 3/0, F2 4524%, 44.51%, J’
A= 5.13%, 5.38%, A1 3.50%, 3.20%, 5
& 12.40%, 12.80% & & zlo]E Holx] olgkrl
Hammer mill®] A% 24 & o5 At $4, v vl &
2 =9} B2l FHd o3 o] Fo{ Al ofof A= & viit
Aol 9osto] FEFHF FFAe} Ao wlzkek AR Hatr}
o] Foixlv}x gt}(12,27). ¥ A ¥ ol A &= hammer mill® +
A YL of 5 Zhart AshA Vel on, Aol A 2t
of &5} 227} A = = cell crackerE & = Ao

]
b

Aoz Hugakel Wiyl A9 vl & AEFFA
A TR R3S 8%0]8t R ARSI 2o cell

27} S8R Zebs AT we} BA
olehz AZE Y S EFe] 4T

crackerd] &3t £
Ao Baubid 5

LA Ao Zrleeg HAg fEPe g 7H

HsAM slEt2

b ol wbE FAMR 2] A E33ES S5 A
Table 73 7t} Hammer mill & #43F FAHE 22 (091 °/°]
2 cell cracker® #4413 AFE UL 0.89% 2 & Aol &
o)A} ekt

eI

2ol of o2 AR APk A ] vH = 4
& 2413 A5 Table 83} 2l F Al 87he] & vkt

Table 7. Contents of phenolic compounds in red ginseng

powder (unit: % dry basis)
Milling methods
Hammer mill Cell cracker
Phenolic compounds 0.91 0.89

Table 8. Fatty acid composition of the total lipids from red

ginseng powder (unit: %)
Milling methods

Hammer mill Cell cracker

Fatty acids

Lauric 12:0 0.03 0.03
Myristic 14:0 0.13 0.13
Palmitic 16:0 9.54 9.81
Palmitoleic 16:1 1.07 1.13
Stearic 18:0 0.89 0.90
Oleic 18:1 6.34 6.68
Linoleic 18:2 72.00 71.18
Linolenic 18:3 5.90 5.84
Arachidic 20:0 0.49 0.50
Eicosenoic 20:1 0.59 0.60
Behenic 22:0 0.56 0.62
Docosenoic 22:1 1.17 1.21
Lignoceric 24:0 0.45 0.53
Tetracosenoic 241 0.83 0.84
TSFA" 12.10 12.50
TUSF.A” 87.90 87.50

YT S F.A: Total saturated fatty acids.
OTUS.F.A: Total unsaturated fatty acids.



oS v s ¥ o) hammer mill 2 ¥4]3 Al 25 87.90%0)
3 cell cracker® ¥4 3+ A 2& 8750% & & #}o] & H.o]X]
wskeh w3 FAA LS F 7R Al RellA] BFE 1430
gal=l9l o 7 g2 linoleic acid”} 71.78 ~72.00% 2 7}
Z 3k, 2 th-&-2 palmitic acid, oleic acid, linolenic acid
T2 2 FA4 vebgr) o]2d At Lee(28)2} Go(29)el <]
A B uE Mejgate] x| ubake] A} A9 fabstedch

T, A ukake} 2H5AkskE == oleic acid(18: 1)¢l B3}
¢ linoleic acid(18 : 2)+ 649 w2 7 linolenic acid(18 : 3)%=
1008 w2 Ao 2 B 75w 9l 91130) F A 857k B3}
ARkt FEkatol= A9 gldnh FAb2 AAHl 41 H)
EA AEEH 22 2kl FASA R oo x T 2R
F AT ZAE-E A B o alA 3atstEAe] =
A F7tE o] Tatell i AR EE] A3} Zaby o
2 AdAs] FAA A 7l B v 9loh3l).

ofafi 4t

A uby ol w2 FAHE R olu 4ty A W ke
v A= 4 FE FARE A3 Table 99 2} F A 52 &
ot At 3haF-& Wl el & w] hammer mill & #48 Al 2=
57096 mg%°] L cell cracker® £4)8 A 2. 676.50mg%

r-{m

Table 9. Contents of amino acid components of red ginseng

AT olshad B4 367

olQlom, Aot ke A% 72t 212,25 mg%9} 206.25
mg% 2 FALE o] 79| Aol g bl A] gttt =F TAIof
EF19%0] TR 2 F 4714 obrlxeal
e

o] Ak
4l arginine¢] 101.25~104.11 mg% = 7}& o] 3
] 1 t}8-0] glutamic acid, proline, aspartic acid4=¢) %12
v tryptophan®] §aFe] 713 wopeh o=k A vt A A
Zhgl el Zake) fejolu] Al ghafe] 2AF Avel fALE
A egE e th(32).

O

L]

o} &

3 qepel vl A& A9
FRE

Hh of AT e o R
7 3= Table 103} e}, v
nose ¥ fructose, 2%2F 2+ sucrose?} maltose”} 24l
%12 v hammer mill3%} cell cracker® ¥31&F ZAME o] #
2}t 3hekg vl wa 9 rhamnoses 242} 0.31%, 0.3096, fruc-
tose= 0.42%, 0.399¢, glucose+ 0.52%, 0.49%, sucrose<=
5.15%, 5.30%, maltose 8.90%, 8.85% & & x}o| & v}elu
A eotrh. ol & = sucroses} maltosedaFo] 22t 99 33
~36%, 57~58%A &= AtA|ste] frele] e ofviel =
Aol QoA = Go(29)7F gk B 3het A o) fAbshaich
gt o 2 §-2] -8 amino acid = © A 3} A 3}s}o]
A e} F]AAE-E WA AT EI R dejA glon

(33) F4H9] 7 $-& maltosert ZWHbgofl 7H4 A oI g

w Me 30
_ké
% of 0f
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>
=

r\r a2
r{m

glucose, rham-

2
=

powder . .(umt: mg % dry basis) o3 E__LE]—G’UHSZD
Amino acid Milling methods
Hammer mill Cell cracker FTALEY 4 ginsenosides
Cysteine 848 769 Fapbl o] me FA-ERe] 2AF% 9 ginsenosides
Aspartic acid 62.32 71.94 e B _ # Vo
Glutamic acid 103.00 99.55 Rell w12l & QS 2abshr] Slste] 2AELd 9 24 ginse-
Serine 30.22 30.60 nosides ¥%2 £33 AF+= Table 117 %t} Hammer
Glycine 30.50 30.20 B g TAR Y] ZALEY ke 7
Histidine 27.16 27.94 mill#k cell cracker 2 43 FAkEe] 2AE
Arginine 104.11 101.25 7} 4.35%9} 4.32% 2 F-fub ol ubE <A<l wHalrt A9
E’re,onine gggg 623(7)(1)513 i} =3dt total ginsenosides?] kS zhzl 1.2639% <
anine . . . .
Proline 8468 9%6.60 1.311% 2 v}elyk 2 o] o] 3 diolA saponin(Rb; +Rbz+Rc +
Tyrosine 451 3.84 Rd)# triol# saponin(Re+Rf+Rgi+Rg2)2] v]l&% 7tz
Valine 3765 34.62 0.852~0.870%8} 0.411 ~0.441% 2. 2 o] & W o|x] ekgtct
Methionine 17.95 18.15 N i
Cystine 152 157 Do 5(35)-2 al4F saponing- & o] th&k ok Ad o] # A 100
Isoleucine 1829 17,02 “ColA 147 B A shol = A2} 237k Aol kA sk
Leucine 29.10 27.41 .
=1 od . H s (¢
Phenylalanine 16.65 16.04 vk Barshgl o, ginsenosides 8 A W3] 7E 100°Ce)
Tryptophan 0.01 0.01 A 34417, 90°Cell A 70417, 80°Cell 4] &= 1314 kel 2ta B
Lysine 517 4.89 wshd o),
Total A.A 670.96 676.50
Total EAAY 212.25 206.25 271
YE.A.A: Essential amino acid (Thr+ Val+Met+Ile + Leu+Phe HEaudof wE T AR 318 £9l8ke ZA4}5)7)
tHis+Lys). s15ke] 2|49 ke S48 A= Table 129} 2o},
Table 10. Contents of free sugars in red ginseng powder (unit: % dry basis)
g Free sugars
Milling methods Rhamnose Fructose Glucose Sucrose Maltose Total
Hammer mill 0.31 0.42 052 515 8.90 15.30
Cell cracker 0.30 0.39 0.49 5.30 8.85 15.33
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Table 11. Contents of saponin components in red ginseng powder (unit: %)
Ginsenosides
Milling methods Crude saponin Panaxatriol Panaxadiol Total
Re Re Rd Re Rbs Rby °
435 0.295 0.116 0.056 0.174 0.181 0.441
H .
ammer mill Total 0411 0.852 1.263
432 0.315 0.126 0.054 0.151 0.177 0.483
Cell cracker Total 0.441 0.870 1311
Table 12. Contents of mineral components in red ginseng powder (unit: ppm)
. Minerals
it
Milling methods Mn Na Zn Cu Ca K Mg Fe
Hammer mill 28.80 250.92 13.40 6.45 2,568.36 924.12 1,185.24 79.36
Cell cracker 25.46 256.80 12.71 6.53 2,831.22 920.20 1,204.00 83.03

Hammer mill¥} cell cracker® 4 & T4} Fo1A 8
g ARy Mne| 7% 22 28.80 ppm, 25.46 ppm, Na
= 250.92 ppm, 256.80 ppm, Zn-> 13.40 ppm, 12,71 ppm, Cu=
6.45 ppm, 6.53 ppm, Ca= 2,568.36 ppm, 2,831.22 ppm, K+
924.12 ppm, 920.12 ppm, Mg+ 1,185.24 ppm, 1,204 ppm, Fe
L= 79.36 ppm, 83.03 ppm 2.5 & z}o] 5 Ho]x] et}

4

2
Lo

de

crackerd] 3+
F3loll 72282 F4-staal 7|29 34
mer mill¥} cell crackerel]l 2|3 #2894
ANzF F o)zt EAlS Al A, FEFES
hammer millg 43 TAE DL 316%E cell cracker®
B3 A2 6.30% 50 A A A Vel A3 A E
FA A E FAME T F33ekE 8%t R FA L
o} cell crackerell )& #4417} &4zt SN E R
o2 guatgle} 1 9 cell cracker® &
39 2k g AR AT 47t A Jeb
Z2Av, B9, 24, g
hammer mill2 £H3S A 47t 24 Jebd o & Aole
el & A4l gHekg v 28 & w hammer millE &4
g Al 8.5 87.909%°) 1 cell cracker® #4] & Al 8.+ 87.50%
2 Z 2ol E Bojx| gisith F olmiAl ek AR A
7} hammer mill 2 543 A 2+ 670.96 mg%°] I cell cracker
2 B3 A 8+ 67650 mg¥ol gl on, apolniatel A
<% 7}7} 21295 mg% e} 206.25 mg% B TALE o] A9 z}o]
E v}ehlr] 9keke}. Total ginsenosides 73 -%- hammer mill
223 A BE 1.263% % .21} cell cracker® #3321 R
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