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Abstract

Physical, chemical and microbiological changes were periodically studied during six-month
storage of fresh ginseng under N;, CO, gas or subatmospheric pressure conditions. The re-
sults were summarized as follows.

1. The moisture contents of fresh ginseng gradually decreased during the first 2-month
storage and thereafter generally reached at equillibrium,

2. There was no significant change in the reducing sugar content in l-month storage,
followed by-a decrease in between 2-and 3-month storage. Thereafter, the reducing sugar
content increased at the end of 4-month storage.

3. The total sugar content increased significantly during the first 3-month storage.

Under CO, and N, gas storage, the total sugar content gradually decreased after 3- month
storage, while no significant change was observed in the samples stored under subatmospheric
pressure. Amylase activity gradually decreased as storage period increased.

4. The content of saponin decreased as storage period increased, but ginsenoside Rf,
Rd, Rc and Rb; increased significantly in 1-month storage.

5. Regardless of storage methods, sprouting of ginseng and growth of microorganisms were
inhibited in all samples during the first 4-month storage. However, growth of microorganisms
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was observed in the rhizome and injured areas of ginseng after 5-month storage in the N

and CO; gas atmosphere.
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L oA &8 50mlE 100ml 47 flaskll Higbed 20mle] 5758 sk 10mlel HCI
2 A3 g % 60T water bathell 4 104 A Fsted F-F2 100ml7h=] 2 %t
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6. HPLCO &t Bi8t¥E 3 saponin#f

ik g-e A4 H o Bt 10gs Al 42 # Fig. 12 extraction schemed] £
8l f-2l "ot saponing fhHistel  pprstd oo L G HTEME-S Table 1 3F Zrt,

Fresh Ginseng(10g)
Ether 50ml, 2gr at 100TC
80% EtOH 50ml, 8hrs. 3X

Evap.

H,0 20mi(pH 7.0)

CHCI; Layer

1

H,O Layer CHCIs 20ml
Water sat’d n-BuOH
20ml 3X
| I
n-BuOH H,0O
(SAPONIN) (FREE SUGAR)

Fig.1. Schematic diagram for extration of free sugar and saponin from fresh ginseng.

Table 1. The condition of HPLC for analysis of ginseng saponins and sugars.

Saponin Sugar
Model Waters Associate Model 244
Column #-Bondapak Carbohydrate analysis (3. 9mmx30cm)
Solvent Acetonitrile/H, O/Butanol Acetonitrile/H, O/Butanol
80/20/15 80/20/15
Flow rate 1. 5ml/min. 2. 0ml/min.
Aitenuation 8X 8X
Detector Reflective index Reflective index
Chart speed lem/min. lem/min.

Sample 25u1(5% Sol.) 25u1( 5% Sol.)
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Toll A 24FH dialysis sack (Sigma Co.) 2 iE#shed HifgH 2 AL Eskdlch, Ab g%
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Fig. 2. Change of moisture content during Fig.3. Change of reducing sugar content

storage of fresh ginseng during storage of fresh ginseng.
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Fig.5. HPLC Chromatograms of sugars in

Fig.4. HPLC Chromatograms of sugars in
fresh ginseng stored for 2 months

fresh ginseng stored for 1 month,

Table 2. Change of sugar content during storage of fresh ginseng Unit © mm? (Peak areas)

1 Month 2 Month
Sugars 0 time
N, gas CO, gas hypo. N, gas CO, gas  hypo.
Glucose 15.2 6.0 15.0 19.0 — — —
Fructose 10.0 1.0 18.0 12.0 23.2 24,0 20.0
Sucrose 393.6 685. 0 863.0 653.0 270.0 316. 8 342.9
Maltose 7.5 8.5 26.0 9.9 201.5 305, 2 36.4

ol o fEHo vhebyk ubolzbo| MEAHTELS Sl K#gel CO, gas, N, gas Rysikse]l 7K

2 N, gas Hrils o 4

o [rated el ekaEel #ikvr 7ha ddesd 5% CO, gas %
= EEEE 2 H A ol maltose 9 Ghrol EEh wbw REEHTEEls o4l oFzl M
N9l amylase ol {Kshod ¥

sholch. maltose 2l & kel M=l 20 frmdrh A
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Fig. 6. Change of total sugar content du- Fig.7. Change of amylase activity during

ring storage of fresh ginseng. storage of fresh ginseng.
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o] efERyo.® skl Rl 2 e K ginsenoside HE-Y fRilE ol Al glo) A
AT wEte A5 g sk o BULIRRZE CO, gas>N, gas>HMEETES 4%
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Fig. 8. HPLC Chromatograms of ginseno- Fig.9. HPLC Chromatograms, of ginseno-
sides of fresh ginseng stored for sides of fresh ginseng stored for
1 month. 2 months,

Table 3. Change of ginsenoside content during storage of fresh ginseng,
Unit : mm? (Pe ak areas)

1 Month 2 Month
Ginsenosides 0 time

N, gas CO, gas hypo. N, gas CO, gas  hypo.
Rg 167.0 110.4 163. 8 124.9 119.4 59.6 83.9
Rf — 64.0 75.2 64.0 - — —
Re 120.0 62.7 91.0 66. 5 45.0 73.2 87.0
Rd — 29.1 28.5 32.5 — — —
Re 184.8 81.6 252.0 117.7 116.1 107.5 172.2
Rb, . — 49.6 510 40.2 33.8 11.0 30.0

Rb, 124. 2 70.6 111. 7 92.2 73.8 70.4 115.2
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6. WEM HEMAE

K il A BrEish o S ol oh 2 AR teskel A Al kel A sthed 8
B 2, #EEshel ARERNSr ) EMESI ) el kel K BN A e BRI fyal)i
iell #Ested 5Ce4 N, gas, CO, gas ¥ MEIpEst=4 Hdipe] ¥1LRES 2
gk fiH= Table 4 ¢+ Zel

Table 4. Growth of microorganisms during storage of fresh ginseng,

Storage period(Month)

Storage method

0 1 2 3 4 5 6
CO, gas storage — — — — — R. P. R.P.A.C. S.
N, gas storage — — — — — R. R.P.A.C.
Hypoboric storage — — — — — — R.P.

R Rhizopus sp. P : Penicillium sp. A Aspergillus sp. C: Candida sp. S Saccharomyces sp.

% BPREADD Sbe] RYEKAT K I LI Al A = AHBYe) At Ao goli
4 ootk mab K RS R 4RI 7b< BT HIE Qo MUkdel BEhela ww
Sk WP S EIT Aol CO, gas Kpiliol 4 3= 591 b 4} 4 %-2loll Rhizopus, Penicillium
Feol ababatol #g/lsho ool N, gas WPwkkiol 4] 3 Rhizopus 2| <babite] 74:6h9) ot

frsk 6 A = ol CO, gas RyEksol 4 3= Rhizopus, Penicillium, Aspergillus, Candida, ‘3
Saccharomyces 52| W/ ¥ol, N, gas UFskle ol A 1= Rhizopus, Pénicillium, Aspergillus,
Candida 7+. BOERF#EES o 4 = Rhizopus, Penicillium % 2] A4 o) #8/1:6k e, ab gk’
e chestnut®] CARV#EEERA CO,%/0,%=9 : 3, 6 : 3 CARfk:7t air W
ol LEsH A 2~ 3150 iRl nIAEel L A} Abate] /e 6 M e vhelsrow 10
Ao 2 vhel gas#lalel @A ol oF 5~10%°] Ahabitol LS E ok A Eel A =
Hak 4 A S Mol §Elekal ehatont o Fel A A A el Akl Al ehg e,

® #

K-S & RymElml 2 6 AR IEsshw < BRI o2 AGERNe) R, (BB AL
T A Aske oSk 32l

1. KRR Rore) st B 2 181 7H =) @t o 2 W (2 ~ 8 %) skl o 1
o]l Tl = Hal o g sl Fekslodch

2. FCHERS B 1EA A 2 gk lslod K 2 AN 3MMA AR @
Shebrb BRsE 4 8 ol ThAl st % pidosked b
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3, fpEe Rped 3 (EA 7HA Mo R |inskelbsl 4 @A A e CO, gas ¥ N, gas
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AR LSk el oFzbel e S
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