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Abstract

The purpose of this study is to determine the possibility of Codonopsis lanceolata skin as natural health food
source. To accomplish this purpose, the contents of general and antioxidative nutrients of C. Janceolata skin
were measured. On a dry weight basis the contents of carbohydrate, crude protein, crude lipid and ash are 24.74,
2.73, 2.96 and 4.84%, and the calories of skin was 266.00 kcal/100 g and total dietary fiber was 64.73%. The
contents of essential and non-essential amino acids were 633.40 and 870.72 mg/100 g wet weight basis. The
K was the largest mineral followed by Ca, Mg, and P, suggesting that C. lanceolata skin is alkali material.
The EDA of water extract from C. lanceolata skin was 18.28~79.30%, and the activity was dependent on the
sample concentration. Total phenolic and flavonoids contents of water extract from C. lanceolata skin were
estimated as 24.65 and 6.19 pg/g. The C. lanceolata skin extract showed the highest reducing power (3.5) at
the concentration of 25 mg/mL. Based on the above results, we deemed that the C. lanceolata skin might have
potential antioxidant activities. The general nutrients and antioxidant bioactive materials in C. /anceolata skin

were also potential materials for good health food.
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AT7F FaA = ITHE14).

HY (W3, Codonopsis lanceolata Bench. et Hook.)-&
=, W R GEY AL A ofstE thdA 2B
TR e A IRkAgo 2 dE o] &E Il ' A
olth. Y& 7|ZF 02T AES &
oty g} &) (fink), Ad(ikk)se] g&a
2ol e o] HalAY, A, A7), T ()
2 AglF(EE) o e Q4] Ul 8oz ALE5 o
stom, tye] JEo #aAM= 4T saponine] &S
o= o] RAHATHIS). BY 9] qae&FEE52 AME
o dA A A FAstaAE BHAow((16), Y7} A
°ol& FFNA FF3AAS W T FEIF tha: Yol n
a7, 99 & FE2E5& nAol2 A3 dH3} 71e] FA4
A4 @ FIFH=HEY FHES aRFoZ A AT
(18). 592 ol AeFeA 7Hx] o A3 2ol dF7t
T3] HZo A Pl mE A9 89S A
a7l A3t AA g ot} A ZHE] G AAEEA] Fol,
A9l 73 522 o] &3ty e, ALZd(saponin), ©]&EH
(muhn), phytoderin, leoithin, pentosan 52| °F& A &o] 3t
frE gYL ARAEFS Askste @] a7l 3
= Ao 2ZAN AT 5o dEL &, A, =Y A 59 7HEAFE
ol JigEE T AAAFY AAR &3] AT ATFE
&= JAH19).

Y-S M2 02 500 haol Al A7F 7,000€ 0] A AkE ™
0% o} 40% AEI} BAE AN, 0% AEI} AFA Y
ol A AAtE T Qo™ AA| vl 20% HE7F T4
T F8 FAECT A5 S4& AL Hd RES
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Al
A= AT oA Al B Y (Codonopsis lan-

2009 949 ol A A, oY FH A= F2
THIE AHst] 3¢ & 447 54
AH-ES 120 mesh ©]3t=2 nhfste] IRk
o AR&stATE E3, AHAEetsTe FrlE oY
£ 7l A X3 BRFE5HL FE Y
S WXZ o33 & 7E=(CCA-1100, Eyela, Tokyo,
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TEHE=E = ot T
HyZdde dubgdEe AOACH D 2late] 2319
oS R dEe 2 & 550°Cell

105°C 4z, 3 T
sluch xuwz g
S o] &3k Wl E 25E-4 7] (Kjeltec pro-
tein analyzer, Tecator Co., Hoeganaes, Sweden) 2, Z X5
T SoxhletH& o] &3t EA4stdth & 342 dFS
A9 SAHAE T &S 10004 W o=z AT

micro-Kjeldahl

o
AL
Iz

(total dietary fiber, TDF) &S AOACH
§ A% %9 (enzymatic-gravimetric method) 2.

= AZETA R E heat stable termamyl
a*amylasei M3}A] 7] tF2 protease®} amyloglucosidase
E A E WEAIA gy HES bR A17]3 &9
Z9 84 Aol /s ALz HAAZL vE FFS
T3 F& crucibledl] ©] £4& 7 A3 T FALS
NeET} ofAECE A, Axg & Ax} Fo v
7 3] S A Ax AFo FAAE F AR
TS FAh
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T oo o o

ofn| =2k B8 automatic amino acid analyzer(Bio—-
chrom-30, Pharmacia Biotech Co., Piscataway, NJ, USA)
¢} Pico-Tag "4 (23)°] fﬂrE} EAstgen g4 &2
5g& FHsted AP Fe] €ar 0.03% HE EFE dqEs
e 6 N 948 10 mLE 713taL, g7]ste] 2
100°Coll A 2413 7hpitslste] 553 § x5}
g8 Byl g pH 222 @50 AR 2 ARSSIAITE A
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work-station(Waters, Milford, MA, USA)o| A AZS &,
water : methano : trimethylamine(2:2:1) £¢-89% 10 pfL=
A7bete] A ARA AT A AxH AF | water : meth-
anol : trimethylamine : phenylisothiocyanate(7:1:1:1) &%
£ 20 uLE 3 7}8}4 phenylisothiocyanate ©}7| =40 2
FEAS A7 F oAl AZRAZT 7] A= 34 250
WLE #7hste Axd Al8F5 &3¢ & HPLCE 4%
PlA . 4L Waters 717 U6K injector, 510 pump, 680
gradient controller, 486 absorbance detector, millennium
softwareZ ©]F o] % HPLC systemo| A 33931, column
L Pico-Tag column(3.9x 150 mm, 4 uM, Waters)= A}-&
stgem, 4 Fol= 47°CE FASA. ol o]F4d Ae
waterE AHE3FSIL, 015 BE 60% M EUEZD S AHE
o] &w) ull (gradient elution)A) A EA 8T}

2I|R =N BAM

F714(Ca, P, Mg, K, Na, Fe, Zn, Cu, Mn) $#-2 AOAC
H@Dol ot 2434 &, tdyggdd £2 1 g= 33
£71e ¥ o ulgstE A7l 550°CAllA] 2417 52t 38}
sttt 97]e) F/F4 10 mL 7‘}‘“/kg gol A4l & 3~4
mL9] 50% AA4Fs 7FetAnh ol @& JheiA o & Ak
S S T Al gtz 1A17F ¢ 7MEEdd. 7 }‘ﬁ
F S L1E 748t &aA17] & 50 mL &% Sk
AN SHTE AESAE o] £q FrH =4S ‘IOTE
A3t Zetzut W& 37 (Atom Scan 25, Thermo Jarrell
Ash Co.,, Franklin, MA, USA)Z ®43tgon, 24 24
approximate RF power”} 1,150 We] ™, analysis pump rate

[o

¢

4ov

i

= 100 rpm . & 3} 31, nebulizer pressure®} observation
heightE Z+7} 30 psi & 15 mm= 33 th

X2 =N B
gy A& AWAL 2:1(v/v)Z chloroform¥ methanol

S He Qo= —’]‘—%;}9&7(25 26), 7FE383l boron
trifluorideZ methyl esterdr & GLCHP GC Model 5890
series II, Palo Alto, CA, USA)Z B34t &4 A HA&
71= FID, column2 HP-INNOWAX(30 m x0.32 mm id x
050 pM df) capillary columng AF&3H 2 W, columne] %
7] 5= 170°CE f§A8t £9 5°CE 260°C7HA] 5= 3f

k.
Felzt stz 24

Richmond 5(27)¢] HPLC #4=71& 383}

5 g& A3l 80% methanol 100 mLE
rpmel A 3% < w23 Ak o] #AAE FFYZH]
£ B FEAA 4 &3 F 80°Coll A 2417t &<t F=3
T Gt o] FEXAS 23] WHESY B2 AdS
5°CAN S - 5% F FTHFE Yol 100 mL=E A 83
Aot oA ZAI% AIEE YL -70°CoAlA J5 BA3IAE

A B R EXAZAL Sugar-Pak 1 column(300 mm

v A ks 24 1629

X 6.5 mm, Waters)Z} &&-81] Ca-EDTAG00 mg/L)& =
gtk X8 " AlE 1 mLE 3k 045 pm membrane
filter2 %3+ 3 columnedl 20 pL& FY3tAct oluj <
columng &&=+ 90°CE #A3t9dH. &8+ 05 mL/
minZ EHR W HEL refractive index(RI) detectorE
o] &3ttt EFF &AH A5 8T peakE A Hlw
“5‘}04 AT B 7 XFEF FEFAE = 24
g ¥ peak®] WA A A3 T

DPPH radicalof| CHet MAIS0{s £F

FEEY HAFAZE(electron donating abilities,
EDA)& Z47te] F&E¢] g DPPH(a,a-diphenyl-pic-
rylhydrazy) 9] A3 a8 =2 72 A g9 stdES =438}
[t =, A eE 1 ml, AlE 10 pl, 100 mM sodium acetate
buffer(pH 5.5) 990 pL& &3 A|g3#<) 0.5 mM DPPH
&9 (Abs. EtOH soln.) 0.5 mLE 2o} wrkatar, ¢halol A
5EZF ¥EES f=3 ¥ FE radicald) TEE UV
spectrophotometerS ©]-83}o] 517 nmolA =A3sIH T
(28). AXFA%5(%)e [(1—As/Ac)x100)]e.2 YeEFNS
1, As9} Acdll AT dE2Te $3= s 47 g3t

of Axkstitt.

EDA(%): (1 - T

= 3% E2EL0l=
5 ¥ Folin-Denis™H (29)ol] w2} &5 1 mLol
Folin-Ciocalteau A ¢F 2 10% Na,CO3& A4S 7zt 1 mL¥
A 2 7HeE vhs A2l 1A1ZF A F § spectropho-
tometer(UV 1600 PC, Shimadzu, Tokyo, Japan)& ©]-&3&}
o 700 nmolA SFE=E SA3IA . Caffeic acid(Sigma
Co., St. Louis, MO, USA)E 0~100 ng/mLe] 32 A|x
3te] ARt TYS o E Bty 4 RFE HEHL
ZREY ANFE FEEY F dE FEFE AESIIH

ZF ZZ R o|=% Moreno 5(30)2] W) na} &5
0.5 mLell 10% aluminum nitrate 0.1 mL 2 1 M potassium
acetate 0.1 mL, ethanol 4.3 mLE & & 718t £33l
Ao A 4077 AR thF 415 nmoll X FFE=E SA )
Ao} Quercetin(Sigma Co.)E EFEZZ 3t 0~100 pg/
mLo F= HAoA Aol AF HFHOZHY FEF2
T ZetR o= FES ALtstTh

B =3

Oyaizu(31)9] el we} A8t ow A5 1 mLol| pH
6.69] 200 mM €14+ k= 2 1969] potassium ferricyanide
£ 7t 1 mLA 22 71ete] maksk & 50°Ce] 8o A
2087 WS- A Z Y. of 7)ol 15% TCA (trichloroacetic acid)
fAE 1 mL 7}k 12,000 rpmol A 1587 A4 E2] 3o



1630 Aued - AEA - o]l -

ol 1 mLol £7F4 2 ferric chloride 2+ 1 mLE
Fof 3 Ud’f& —_?‘4 700 mmollA FFE=E FAHIIY. AR
Z9 o= Yt

Agor dojx Aol BAF FJ4dL SPSS(Version
PSS, Chicago, IL, USA) program< ©]-&3}o] A&+
‘%} +RFHAZ FASA L, 7 77 N AEE A
|3t A¥2 33 HHEA]Y ST

HEZZEL

AFE 2 o] df4 F§F £ dFeA E4E gy
Ao ditd By Aol dfAa S Table 19 g2 3+4
o} gy 42 100 g(wet weight basis) Foll+= & 7.89%,

F3HE 22.79%, Z2EE 251%, A 2.73%, 23 E
446%7}F B0l 9lom E Ao| 84 TS 5962%0]
Atk =3 oY A4 100 g9 F €2 266.00 kealZ 4
= At

ShH i S Friste de AAA 13 E
Stafo] SAIF 22 wet weight basisE U= dry weight
basis7t A Y A2 At tyzde] dutgiE
2ol 4 FFS AF7ITo 2 34kl Table 18] 235
ol AR 12 A3 &r3hE 24.74%, = A 273
9%, ZAH 296% R 237 4834% 2 JEhytt) ot gy
AAY FE AR Y A=A 7448810 B
EQ Bt gy de] dud R FollA 2o gakol
7Hg skt o] 2l A 3= Won Oh(32)¢] A¥}e} Bl sy
2w k7o) Aol Lehglont, olelsk Ak A A,
73 %i, A 717, AxHRy Foll W xo]l2 A AR
A A Table 16 YeRd vhe} o] y 4 A
100 g(dry weight basis) Foll= @A ko] 2.73%0]
R Table 29 2& o}p)itt 24 Yehhgen, olF
asparagine¥ glutamic acid & 7174 =& F&& 2
stal = Ao 2 etk dpotn et e By 100

Table 1. Proximate compositions of Codonopsis lanceolata
skin

Nutrients Contents
Calories (kcal/100 g) 266.00+2.74
Moisture 789+098"
General  Carbohydrate 22.79+2.17 (24.74)”
nutrients Crude protein 251+2.14 (2.73)
(%) Crude fat 2.73+1.04 (2.96)
Crude ash 4.46+1.27 (4.84)

Dietary fiber (%) 59.62+2.71 (64.73)

Values are mean=SD. Values are mean of triplicates.
1 . .

4 Percentages of wet weight basis.

YPercentages of dry weight basis.

R R R K

g(wet weight basis)d ¢F 0.63 g, H|Z S
ok 0.87 g2 Fgolu| =4tz vl Dgofu] =ik H]
ek 0.730] A tH(Table 2).

F714d &3 Table 32 t9Z4d 100 g(wet weight
basis) & §714 dFS £ dio|tt. ZFo] ¢F 800.89
mgl 2 71# dhko] Zkar 1 o2-o] Z4(470.19 mg), v}
9] (180.36 mg), $1(160.28 mg), YEF(6.35 mg) o]
o v EFdELadd 7, H 2 B0 §EE 47 683 mg,
60.59 mg, 18.87 mg FfrEol Je ALZ EFAHUNOH,
olde AEHA FUtHTable 3).

A4 24 Table 49l€ HYgd ] At &S
Bl 1t} Linoleic acid 1.07 g, oleic acid &% 0.43
palmitic acid 061 g & FAE o] o] A 7}A] x|Wibe] &
Z4 "l &S RATHTable 4).

e 3 Table 5oll= YA A E24E glucose,
fructose & sucrose?] &3S A2 5A . Fructosed] &
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Table 2. Amino acids contents of Codonopsis lanceolata skin

Contents (mg/100 g,
wet weight basis)

Amino acid

Asparagine 152.37£45.12
Threonine” 76.10+38.27
Serine 79.02+22.34
Glutamic acid 180.57+74.31
Proline 81.27+18.32
Glycine 94.16£14.25
Alanine 94.82+14.78
Cystein 1345+ 0.98
Valine" 134.83+29.35
Methionine” 22.82+11.35
Isoleucine” 76.78+24.38
Leucine” 126.90 +68.32
Tyrosine 48.28+33.28
Phenyalanine” 61.69+28.36
Histidine” 33.37+17.28
Trytophan 24.36+19.36
Lysine” 76.55+28.36
Arginine 126.78+47.32
Essential amino acids 633.40+34.21
Nonessential amino acids 870.72+36.87
EAA/NEAA 073+ 054

Values are mean+SD. Values are mean of triplicates.
“Essential amino acid.

Table 3. Minerals contents of Codonopsis lanceolata skin

Mineral Contents (mg/100 g, wet weight basis)

Ca 470.19+15.68
Mg 180.36+13.21
Na 6.35+ 6.87
K 800.89+18.32
P 160.28+£13.28
Fe 60.59+ 5.24
7n NDV

Cu 6.83+ 0.04
Mn 1887 1.08

Values are mean=®SD. Values are mean of triplicates.
UND: Not detected.
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Table 4. Fatty acid composition of Codonopsis lanceolata
skin

Fatty acid Contents (g/100 g)
C6:0 0.09+0.01
C8:0 0.04+0.05

C10:0 0.18+0.04
C12:0 0.07+0.04
C14:0 0.19£0.08
Cl4:1 0.07+0.09
C16:0 0.61+0.99
C16:1 0.01+0.10
C18:0 0.10£0.14
C181 (n-9) 0.43+1.95
C18:2 (n-6) 1.07£1.35
C18:3 (n-3) 0.18+0.04
C20:0 0.03+0.18
C22:0 0.10+0.02
C24:0 0.1240.01
C24:1 0.02+0.07

Values are mean=SD. Values are mean of triplicates.

Table 5. Free sugars contents of Codonopsis lanceolata skin

Free sugar Contents (%)
Glucose 1.52+0.71
Fructose 6.07+£0.95
Sucrose 0.85+0.21

Values are mean+SD. Values are mean of triplicates.
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Table 6. Total phenolic and flavonoid contents of water ex-

tracts from Codonopsis lanceolata skin (ng/g)
Component Contents
Total phenolic 24.65+1.34
Total flavonoids 6.19+0.97

Values are mean=SD. Values are mean of triplicates.

DPPH radicald] t)3 AR FAF: AAFAT SH
AHg-® DPPHE b8 3 A4 etu 22 A 279 g3

22 Qe 517 nm FZoll A Ao F5AE veblv, A4
EE FAE WoH 517 nm BN FREs By
7t FEECA ol F Bty d-s SAATIAY FAA T =

A

8ol AW E2 ks &4 F AL E HIES OE
izl gt A A4S 7IHE & o A U
&4 gz o =3tE AAE=
F=

HE44d 25559 DPPH &A 84& sxdz 374
ste] ¥agk A#4E Fig. 1] YeR Atk 500 pg/mL 5=
A 79.30%E =2 AL BRI ole "HEFEEY in
vivo & in vitro 34ksl B3 SH 379 A} fALst
Aot wgkA A EA FEE9 DPPH radical &~2A ol <]
AAZ A 5ol HeFy FgRrol= - 7]Usto &
s @A4S Yeile Ao g B w(3R), 94 d & Z%%
oM AAFT AT ERE A& olol] FFHE F ds R F
gR o= ke 7|QlE AoE FHHET

348 53 gtz Z8o o 7hA 717 FollA S

AT E FE7)e HAAE FAste syl Fdgoln

=
o) ZAso Pus BAL WAL sHoE 08T 5

A2k o] &g

—

’ [ Control (L-ascorbic acid) - - - Sample ‘

50 100 250 500
Concentration (ug/mL)

Fig. 1. DPPH radical scavenging ability of water extracts
from Codonopsis lanceolata skin.

°‘§'DDDWW il

0.195 0.391 0.781 1.563 3.125 625 125 25
Concentration (mg/mL)

Fig. 2. Reducing power of water extracts from Codonopsis
lanceolata skin.
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