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Changes of Physicochemical Properties of Cultivated Codonopsis lanceolata
Stored at Various Storage Conditions
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Abstract - This study was conducted to investigate the changes in some physicochemical properties, including pH,
moisture and ash content, Ca, Na, Mg, K, crude saponin and codonoposide, of cultivated Codonopsis lanceolata, which
were packed with woven polypropylene(WP) or low density polyethylene(LDPE, thickness 0.04 mm) bag and stored at 4
T or 20T for 30 days. pH of the juice of fresh Codonopsis lanceolata was 5.3 and decreased significantly during
storage. Storage temperature exerted more influence upon the content of moisture and ash than package materials. The
concentration of Ca, Mg, Na and K were 427 3mg, 203 4mg, 10.2mg, and 619mg per 100g dry matter respectively. The
contents of Ca and Na were not changed significantly, but the contents of Mg and K were decreased during room
temperature storage. It was revealed that the juices of stored sample had darkened and redness and yellowness were
somewhat deeper than those of fresh sample. 1g of the cultivated Codonopsis lanceolata had 29.3mg of crude saponin
and 3.78mg of codonoposide, and the changes of them during storage at various conditions were not significant.

Key words - Codonopsis lanceolata, Physicochemical properties, Package materials, Storage conditions

A pal

H Y (Codonopsis lanceolata)S 2FLT}o| 23H= ot
WA 2207 wial A g 7HE ) A 5 o 7R o)
Eo2 ooy, 3, F=, &9 Aol AAps
tHRa o], 1989). R dEe A g, s, Ad,
3|5, vls T oFe]zhgo] eheste] shgoliA] AW 229
X007 AR 23 glen(d &, 1996), olet #Este
YA 7] ARl gt A+AArt BuEAdchYat &,
1977; Han et al. 1976: Chang et al 1986). tjH 9] A&
A FAo gig ATt e fad, A4 9 o)k
b ZAof g A(o] 1984)9} YHEAHE W oju|iAb 2
doll gk A-(zd, 1985; Wit €} 1990) € tg o] A4
slshgd ol gk At Fo ArhHEr - 1985).
Ayorata 7hx] Lo gt Aol4-Rrt F5-5te]

* M2 X XHE—mail) : mychoi@sangji.ac kr

-59.

2 J0mgl E H]

53kcal® W e
Z

2.2mg3} 4.15mg,
| ol 4 58],
4oz s
Sith. o]yt
spinasterol, stigmasterol, oleanolic acid, albigenic
TR o) M, HE, AY, T
% 5l -85 saponin, inulin, triterpene &
W X2 9 7 A9 5ol kA s Uehirk s,
Hee Aol met Aolrk ot B, 7He 28lo) AA
HAT F AAEA AF BBk Aok A A 2

&
EED A7k W B woF ) v o5 W

£
=

T
o]

acid ¥ apigenin 5-&

AJo

O

QB o

O



&ML Korean J. Plant Res. 19(1) : 59~67(2006)

9] A7 (Park and Lee, 2000) 5°
B droAE e Ay A A
2|9k Y 2 o] & EXJAL 73}7];(1;3}3} o 91ty o

AL A it} APLE U TYA § 28L D

ri:

st} /1AM S olseta BY a4 Ws
Fe ZARIAL, olskety B4 4 FRoIA BE AT

Mg H gy
24d A=
2 AYo) ANGR AlBE U= I EWE A oA
Az dei e 59 F4 A AFeHL, HH G ©d
o €2 &3 7Iek o2& FES) AAY F 2.5kgH F 8
TO R Uiro] 259 2ol Y1 30Uzt AetHA ¥

of ARRStgt AE AH83E ZAA = FA4 0.04mme] &
+EZZ A (Low Density Polyethylene, Mirafresh Co., ©|3}
LDPEz} $H¢} teg7tolAl YA o8 Abgslh= uprf
(Woven Polypropylene, ©3} WPe} gholiem 2t 23]
£ 50x90cm 2712 AehA AlRE Y& & GBS A
Aot A2 Ee 4 + 0.5T9 Y1920 + 0.5CY T2
Ao 307 AASIHEA 15U HA S 2 o315ty EAJ9) W
3t FAE 2ARHET B4 E017H7) Aol A% HE & A
ol -’F/\ﬂs}‘q E71E g AjAStL vta] & Aldste &
AXNZ T AAF7| 748 olslslA EA 2R o) AMeslact

tgo] 8 AZUA B2 = codonoside? TeF A
Al BEEALS AAYstE A9BSR g8 E B (Lee
et al. 2002)0AA FaEunt. #7128 g 2AEZd 9
F8 A 2o gF &4 A ARRSE Aak TSk
2, AEHZE, FgE, deg E2EXF 9 oot HolE

2 B% HPLC 53 A& AHS-3HITh

:

483 238

AZ717be] w2 =53 235 RS AOAC(1995)H 9
uhat B35t ct.
pH

eE 10go] $74 30mle 7Hete] whald & ofa}

-60 -

(Whatman No. 13l €42 49| pH (Orion 5204,
USAE A3

AN

HEo) Mt pH 24 A% UG oo ol§ate] 2%
stk o] Bole] MES 24T ol AE 250 AT
FEZ Ay #e s ARE Bl ofn] ZuEA] L}

%7] gEott M&:= MAA(Color quest I, Hunter
lab, USA)E ©]&3}9 L(lightness), a(redness/
greenness), b(yellowness/blueness)dt-a =431, 33
oHE ZAX 9 Wk o 2 eIt BEAHoR AMEH
wAlghel Al 2k 1,:92.66, a: — 0.83, b: 0.84%ch,

i)

o

ot N,
=
pah

1] T
oo

[¢]

™

2

b
oy

gL %748}% 4@% 3§J HJ%OP
of thA] 3mle} THAIEFpA0t
7¥ete] 3087F 7He, W & IS4 1m]
st 22HS 63) uHEsle] TALSIFS-S QMAIA T

[e) E
A B2E 93 Whatman No. 41)%F & & 252 100ml=E

[+]
27433 ICP(Inductively Coupled Plasma, VISTA
MPX, Varian Co., USA)Z E43l¥en, &HzAL

O A=l
Table 13 Zt},

2

Table 1. Operation conditions of ICP for mineral analysis
Model Vista MPX (Varian Co., USA)
Operation condition RF Power : 0.9(kW)
Plasma flow : 15.0(L/min)
Auxiliary flow : 1.5(L/min)
Nebulixer Pressure : 200(kPa)
Replicate read time : 5(sec)

Instrument stabilization delay :
Uptake delay : 30(sec)
Pump rate : 20(pm)

Rinse time : 10(sec)
Ca422.673 nm

K 766.491 nm

Mg 285213 nm

Na 589.598 nm

15(sec)
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Fig. 2. Standard curve for determination of codonoposide
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Fig. 1. Solvent fractionation flow chart of Codonopsis lanceolata. BuOH : butanol, EtOAc : ethyl acetate, MeOH : methanol
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HPLC B4 24& Table 29} Ztt,

Table 2. HPLC operation condition for analysis of codonoposide isolated from Codonopsis lanceolata

Instrument
Pump 9012 solvent Delivery System, Varian Co.
Detector 9050 Variable Wavelength UV-VIS Detector, Varian Co.
Autosampler 9300 Autosampler, Varian Co.
Column Capcell Pak C18 (150 * 4.6 mm : 5u), Shiseido Co.
Operating condition
UV Absorbance 210 nm
Column temp. 40T
Injection vol 20 wf
Mobile phase A 0.1% Acetic acid in Acetonitrile
Mobile phase B 0.1% Acetic acid in Water
Gradient profile
time(min) %A %B Flow(ml/min)
0:00 75 25 0.8
15:00 70 30 08
30:00 60 40 0.8
40:00 55 45 038
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Fig. 3. pH and contents of moisture and ash of cultivated Codonopsis lanceolata stored at various conditions during 30 days. 2.5kg in
each package of 25 X 50cm (W X L) size bags were sealed. LDPE means Low density polyethylene(thickness 0.04 mm) bag,, Woven
PP means linen made of polypropylene straps, Values are means * S.D. from triplicate. *p<0.05, **p<0.01, ***p<0.001
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Fig. 4. Some macro-mineral contents of cultivated Codonopsis lanceolata stored at various conditions during 30 days. 2.5kg in each

package of 25 X 50cm (W X L) size bags were sealed, LDPE means Low density polyethylene(thickness 0.04 mm) bag, Woven PP
means linen made of polypropylene straps, Values are means + S.D. from triplicate. *p<0.05, **p<0.01, ***p<0.001
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Table 3. Changes in Hunter color values of cultivated Codonopsis lanceolata stored at various conditions during 30 daysPackage

Package Color Storage period at 4 C Storage period at 20TC
materials index Ist day 15th day 30th day F-value 1st day 15th day 30th day F-value
L 52.610.24a 47.7£0.03b 48.8+0.02¢ 984*** 52 5+0.24a 51.6+0.04b 49.44+0.03c 390%***
LDPE a -0.3£0.02a 0.3%£0.03b 0.7+£0.02¢ 1597*** -0.3+0.02a 1.9+0.02b 11£0.03c 7356%**
b 79+004a  9.1+£0.02b 86+00Ic 2034*** 79+004a  92+001b 90+£003c  2223%%x*
L 52.610.24a 50.0+0.01b 49.3+0.0lc 447*** 52.5+0.24a 53.2+0.01b 51.6+0.02¢c 103***
WP a -0.3£0.02a 1.1£0.01b 0.5+0.02c 4833*** -(0,3+0.02a 1.8+0.02b 1.3+£0.03c 7287***
b 79+004a 924001b 87+001c 2708*** 79+004a 11.74£002b 10.1x£003c 14052%**

2.5kg in each package of 25 X 50cm (W X L) size bags were sealed. LDPE means Low density polyethylene(thickness 0.04 mm) bag,
‘Woven PP means linen made of polypropylene straps, Values are means 1+ S.D. from triplicate, *p<0.05, **p<0.01, ***p<0.001, a-c
. Values in the row with different superscrits are significantly different by ANOVA test
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Fig. 5. Contents of crude saponin(left) and codonoposide(right) in cultivated Codonopsis lanceolata stored at various conditions for 30
days. 2.5kg in each package of 25 X 50cm (W X L) size bags were sealed, LDPE means Low density polyethylene(thickness 0.04 mm)
bag, Woven PP means linen made of polypropylene straps, Values are means + S.D. from triplicate, *p<0.05, **p<0.01, ***p<0.001
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