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Abstract

The total dietary fiber (TDF) contents in cultivated doddk, wild d6ddk and ginseng were
determined by AOAC method and Mongeau et al’s method. Also, the nonstarch polysaccharide
(NSP) contents of them were analyzed by Englyst et al’s gas chromatographic (GC) method.
The TDF values by AOAC method and Mongeau et al's method were 34.50% and 35.92% for
wild dodok, 46.40% and 47.55% for cultivated dodok, and 14,93% and 14.03% for ginseng,
respectively. The ratios of soluble dietary fiber (SDF) contents to TDF contents by Mongesu
et al's method were 64.17% for wild doddk, 75.77% for cultivated d5ddk, and 53.74% for
ginseng, respectively. The major sugar constituents of NSP in wild d6dék, cultivated ddddk and
ginseng by GC were glucose, galactose and uronic acid. The Enalyst’s TDF contents, i.e., NSP
plus lignin contents in wild dodok, cultivated dédok, and ginseng were 20.65%, 20.03%, and
9.72%, respectively.
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lulose, pectin, gum, mucilagee} Z& chr}pf-o} 2oy
22 8 ByEAoln, o]F cellulose 3 Y+ hemicel-
luloses} 2)23 -84 A olAlH-A (insoluble diet-
ary fiber, IDF)e] 22, 4 ¥ hemicellulose, pectin,
gum, mucilage ¥& T84 4]o|4H< (soluble diet-
ary fiber, SDF) €0},

v} & (Codonopsis lanceolata traut (Beneth et
Hook)) & #“#oletns 3, 2%¥F 3 (Campanu-
laceae)oll 43l chidA 2o 2 25345 F el
HE 4 e Helle 22A], Ao 3 o] s,
oY Aol i T2 Yoo oA dasn
Yeut1o A FAA o2 fed, Ayabg o}
o)At 24 ol e A7 F 200 Wmsle] )& B
tiq 9] Ao] ol i3 Rae AH 9k @, 2
A (Pana ginseng C.A. Meyer) & 2.7} (Araleaceae)
o L8l chd Al AEEA A4 AFel P AT F
2 +aAEe2 494 saponing FALE AT
gou, A agte) JEEe] ool Foddn 2R
Hz gleprna,

2 Aol FF AolA R4 A€ 0] 831 ¢
9 o ql4te) Aol A4 & FAIH N0 olof B
a3hE ulelry,

II. e N Yy
LA =

A ed 4 (Codonopsis lanceolate traut (Beneth et
Hook)) & U= £A4 3 M=ol 1989d 1090l
AAG AL, AgL Auivigst 27171 vk A&
A5 AE E3PlelA 1989 1090 MY AL T
3] ALg-31sich, 4 (Panax ginseng C.A. Meyer)

Table 1. Proximate compositions of dried d5dsks and
ginseng
Wild Cultivated

Compositions Dsddk  Daddk Ginseng
Molsture 4,58 4,77 3.57
Crude protein 9.19 8.65 10,77
Crude fat 2.37 2,17 1.20
Crude ash 2.38 254 3.36
Total carbohydrate 81.48 81.87 81.10

a7 - g3 A UEELELE

€ FYUE 4T THANA Avld 632 4o 2 1989
1090 A G A€ AR 9T Qlake A
F ARo] AAd 7% AAY I 9§ W
AR FAAxAEY, A2E AaE vpdsie 20
mesh M2 #HA polyethylene bottleo] %o} paraffin
filmeo=2 YB3 ¥ YHiol] LU 4|22 AR
sileh, & A¥ol AHER A HE, Ay 9 late)
Ak AR Table 13} ke

2. 8ad A 840|4$A(total dietary fiber,
TDF)ttue| &3

ty 3 kel glayd o FA ol dR4 gEke A4
AOAC FA %o )3l FA4 33t

3. 84 3 PBRY Ao|HFA HUS &3

e 3 l4be) #8484 Aol4df4t Mongeau 59
Bhyf2oe)] o} dhed ohg-3} o] R AL, F, 0.589
Al8.o] 100 ml neutral detergent 2} (3 liter] =%
ol sodium lauryl sulfate 150 g8 =o]3 50ml 2
-ethoxyethanol € ¥ + ¢}, 93.05g% disodium
EDTA®} 34.05g2] sodium tetraborate® 1 liter2]
& # 49l >, Anhydrous sodium phosphate
dibasic 22.8g# 1 liters] S/l ¥ ¥ 3lo] + &
A3} EPP) € §ol 6047} refluxyt & P, crucible
of 7zgreds} 3t ek of 28 P, crucible-§ 50ml
beakerel ¥ 15mle =AE 3 10ml9 a
amylase(Sigma A-3176) € doi 55°CollA] 6037}k 1)
AP F A9t AIstz 100ml oo =AE &34
acetone 2.2 M| A 3l¢i ) o] P, crucible® 105°C
ovenellq WAl F & residues| F(W,) & A akela,
525'C stz 442k E3t A7 F ashy &
(W) Adigich 84 Ydoldf4 ek o3
7o) AlAkslei T,

IDF (%) =7y g'ay iy 100

&Y, 19 Y A4ke] 484 4ol4f4& Mongeau
9w o] o3l g3t ol £A4 Y}, &, 0.5
g9 Al&o] 20mle] FH 42 10mlg phosphate
buffer® #o} 120°C, 15psi ol 4} 1417} F-at autoclave
% ¥ 0.1mle] heat stable amylase(Sigma A-5426)
¥+ 432 e ol 30%7 FUck Celite® Zo} 2
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P, crucibleg E3led 7t 2 A 2lo] pHE 4.5
2 Z2A%Y oL 50 ulel amyloglucosidase(Sigma A
-9913)§ ¥ 60°C water bath o4 3047} == 3t
ot Abgo g Wb X pHE 7.52 2333 protease
(Sigma P-3910) & 50 ul ¥oi 60°C water bathol] 30
+7} 9k g k2 165 ml anhydrous ethanol$ $-¢o] 4
ol A 6087 AAAIH Y, 0.5 Ax9 celited Fo}
¥-& P, crucibleol] AXA1AFUW &-4-g ko] s}
I ethanol®} acetone .2 A& 4l t}-& 105°C oven off
A AzAAY, Aol 22 -4 AoldG4
o] 748 2}, o] 2E #H4E blankk o] Y
o}, 84 AolAf4 dake ohg 3 o] A4kEsd )
SDF (%) = g'ar-orr X 100

F Aoldfr4 e SR B84 Yoldfx i
444 Alo| Af4 el ez sisich

4. 8| M 2 cl e B(nonstarch polysaccharides,
NSP)gt¥e| &3

o] A Eciehd 8Heke Englyst 59 w29 o) slod
%331t

4.1, 8| Ecid R £

oy % <l4tel % wlA $ohe}F(total nonstarch
polysaccharides, TNSP) ¢ 2| 3 7l-¥8 4L
k&3 otel &, centrifuge tubeo] AE-F 200mg
A% M3FE 2mle] dimethylsulfoxide® ¥ o] A&
#E Zo] &AA & beakeroll ¥ 147 FoF avk
st et vlg 50°C7t 71ed 8l ¥ 0.1 M sodium acetate
buffer pH5.2)8ml & ¥ = E¢F & 0.1mlg
a-amylase(Sigma A-4268) 8} pullulanase(Sigma A-
5420) E3r8o88 Y3 42°CollA 16417k F<t A3
o}, A & 40mi ethanolg 33 Ao F E¥F
T ALoA 147 & =g 1500 g ol A 1027 A28
3lod 912 ¢ weln, 85% ethanol 50 mlE ¥ auhgk
% 1500 g oA 1087 YA+l sled S15-E w3 o
AN 24g 2l 4233 40 ml acetoned ¥l 5E7F
Zukgh & oha] 1500 g oll A 1087 MAE2id & 9%
< walc}, 60~70°Cel E°] € beakerel tubeld ¥
magnetic stirrer2 a3l A A 8& A=A Zh

2.44] v @ &ch}F(insoluble nonstarch polysac-
charide, INSP) ¢} ¥zl $19] #34% &4 HelF 16

1= 3} ql kel Aol f4 e ¥ 25

A|7d Fot WAl 4 o} ethanol B4l 40mle] 0.2M
phosphate buffer(pH 7.0)-€ %o} 142 <t #+ &
o] #o] < beakerollM mubsli YAlR2) ] 13
€ 93t 7)ol 50ml 0.2 M phosphate buffer 3
o] Y4lR2 g ¥ Y& veln, 50ml 85% ethanol€
Wi oha] 4R R S8 Wl A 2L
$l of Zct,

4.2. v|HECIS R TR

Fejgl vlAE odFe AL o3 2%

. &, acetone 2.2 HZA]7] A&l 12M H,SO, 2
mlE g3 E8E F 35°Coll A makshd A 1417 9]
3ok o 7)ol 22mle] FH4& ¥ wdhdlA e
ol 2417t & o dAEeldle 1Fak M gas
chromatography(GC) ¥ uronic acid ¥4oll A-83}
Adrct o] BE AAFE 4ol 9 response factorg
F317] 9ot EEE Aol AWA

4.3. Gas chromatographyoi| 2|8t HE ¥4

viA Lol 433 42 A3 AN L o
3 2t &, 3mle) shgFsf ool 0.5mle]
internal standard -8-°} (1 mg allose/ml in saturat-ed
benzoic acid)-® ¥ 12M NH,OH 0.6 ml, NaBH,
0.4mist 0.005mle] octan-2-0l2 o} E%3iec)
40°Coll A 14|17} F ch& glacial acetic acid 0.3 ml&
o] AR ARl F 0.5mlE #HEed 30 ml test tubeol
Y32 0.5mlg] 1-methylimidazole®} 5mle] acetic
anhydride® $ol £ F 1082 3k 0.6mle]
ethanol¢ ¥ £93e 587 ¥ vh& 5mle] &8¢ ¢
2 £33l = 537 FAch o476l 0.5ml9] bromo-
phenolblue §-4& ¥3 Y7 # 5mle] 7.5M KOH
£ 93, 2~3% Fo) 7.5M KOH 5ml¥ t}A] o %
UG F FEoE YoEy 39l Ao AEG +
Aol AHE-3H

A¥d F4& A% GCY 222 Table 29} Zgke
=, A ¥4 percent ¥ oh-3t ol A4kt
Ae e op) = ATXWIXREX0.89x8
of 7)ol 4] ATt Al 747} A] &9} internal standard=)
peak areaoli, WTse} Wl A]&2} internal stan-
dard¢] ¥4 (mg) o|®, RFE 7 9] response factor
o)}, 7t ©} 2] response factor & rhamnose; 1.06,

%100

arabinose; 1.12, xylose; 1.32, mannose; 1.09,
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Table 2. Specifications and operating conditions of GC

Lo - B

analysis

Instrument : Hewelett 5890 Packard Series 11

Detector : Flame lonization Detector

Column : 3% SP 2330 on Supelcoport,
100—200 mesh, 1/8" x 8.2 ft,
Stainless steel

Column temp, : 235°C

Injection temp, : 275°C

Detector temp. : 275°C

Flow rate of

carrler gas : N;, 40 mi/min

galactose; 1,05, fucose; 1.00 % glucose; 1.00 o} &}
c},

4.4, Uronic acide| ¥4

Uronic acid®) 44 o3 Astel, &, 0.3ml
9] 7hE#edol] 0.3ml NaCls#} boric acid £4-¢ ¥
32 5ml conc. H,SO& ¥o] £t 70°Col A 40
7 ¥ o 4&eg Yz ¥ 0.2ml dimethylphe-
nol §4& Y3 F4A] £¢3ed 10~1587F £ & 400
nm3} 450nmollA FA=E Z2AAYG. FTFLAL
0.025, 0.050, 0.075, 0.100, 0.125mg*} glucuronic
acid® 1ml¢] 1M H,SO, £ofl 5o =A%} &
F8o49 450nms} 400nmol A9 FFxo 24
graph® T34}, Uronic acide] o2 o}-$-3} o] A
Absksi ot

Uronic acid (%)=7‘%";£—:]—%‘—x 100

o 7]of| 4 AT+ grapholl4] 7% Al &84 uronic
acid®] % (mg/ml)e]x, VT¥ A|&2§N9] A4
o},

m. Az 9l af
L 2lad 9 & Aojdwa au

B AYelAE AOAC FAHel 9¥ld 2ladd
Ao| %4 Uakg Fillen, 2 Az Table 33
ok, Ao s Mgt ks glad e 4
g2 gabuct $A Jeme, Englyst 52 Aol4
G40 FelolA gadg AR AL ¥
Aol fra e Aosache, ey, ade §e 4

H=z2 3

Table 3. Lignin and total dietary fiber contonts by AO-
AC method In wild d3d5k, cultivated d5dok

and ginseng (%, dry basis)
Sample Lignin TDF
wild daddk 1.4920,20 34,50+4.47.
Cultlvated dédok 0.58+0.12 46.40:2.42
Ginseng 0.29+0.01 14,9320.12

ol dF4e] He o Wy Eel 2gzlo] glon, oy 7
adEd YeEREA Fad Yol Ak n
H3 A, AeiH, vl g Qlake 24zt 1.49%,
0.58% ™ 0.29%¢] 2l2d-& ¥F3hz Axch

w4, & Holdf4£ ¥k qlate] 14.93%2 7Hy
Wk, Alciye] 34.50%, AMelcio] 46.40%< %
Aol AfrLE Th3tz UTh Awicide Ao
Hl3te] & 3 Aol E ¢islx glsich

2. #8Y U F8Y Aol MR HE

Mongeau 5] ¥l ] 3led F-84 Y 584 2o)
Af4d $3-E $4¢ Ashe Table 49} RAske), &4
A Aol R4 $aE Ay 71Tz Alakglo 2 ol
Ade] 6.49% 2 7h ekn, AvH Apieig e 237
12.87%2} 11.52% 9] &84 Aol4dw4E $F3tn 3
e}, 584 Aol R4 ¥R A 1oz s B
H A4k AF 7.54% 24 2 Fepo] wgter, AlviH
3 i o] -84 AolAfr4 ¥ 17 33.86%
o} 40.49%°]3

Mongeau 5-¢] ol 23l S3d E8A4 2 ol4
Fri& B3 -84 AoldR4 e ¥R F YoldRa
a2 AOAC 4 Hell 9 F AolAdf4 Uskst v
<3}, JAb 14.03%] ¥ Aol4F4E TR
Ao, Avigd Aejeiy L 27 35.92%<
47.55%9] & AolAdR47} $i=ol Ul

Mongeau 59| ¥el A F Aojd{4 FAL
AOAC 34 Er} A 7ke] ¢ go] Al o] Ux
Like 3o} 2Aul, 84 Ao|Afr4sl 484 Ao
AfF4E et $4Y 4 A WA o] AUk 484
Alo] Afraot §-84] Aol frdve 2 EeA A3 4
gl Ans} e}, Abd, Auieie gl qlakel F4
o] df4 ol oY +8A4 AolAfL 3ol ¥
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Table 4. Insoluble, soluble and total dietary fiber contents In wild dodék, cultivated dédok and ginseng
(%, dry basis)
Sample IDF SDF TOF SDF/TDF
Wild d6dok 12.87 £ 0.32 23,05 £ 2,61 35.92 64.17
Cultivated dodok 11.52+ 0,14 36.03 £ 1.56 47.55 75.77
Ginseng 6.49 £ 0.08 7.54 £ 0,96 14,03 53.74

(SDF/TDF) & 22} 64.17%, 75.77% % 53.74%°]%}
o},

3. dHEci® aty

vy o Ql4te wlARcRRY S W 2 A¥E
Englyst 59 o] 3o GCE A% AdAe
Table 59 Zgtet, Abeid, =fuicis] o Q4] =|AE
th ot & = arabinose, galactose, glucose % & % 3}
uronic acid® FA=o Uk F2L glucosest
galactose 241 77t Abe el 47% o 10%, Aty
ol 51% % 15%, 4ol 38% o 22% sl U
oy, 484 vldEci}Foli= rhamnoses vl# 5o
9lalc}, 5EFEFQl arabinosest xyloser} v 3l <lAke]
2 wARdgRe 9~10%F T4} YR,
pecting] F4 4%l uronic acide AttiH, ™

o alAbell Z+7t 36%, 18% o 19% §H-i-=lof USich

44, Englyst Sol 213 Aleid, Aulic]™ 3 ql4ke
ol $obebf geke 77t 19.10%, 19.45% o 9.43%
24 AOAC #A4¥olv} Mongeau 59} ol &3
A" & AolAd{4 ¥Fe] Fulls oA UE
vehdiich &, Englyst 5-2) Wijol A Aeid 2lad
e A RCIR 33 AOAC F4 el 27k & Alo]
AS4a el 2olE o aA 322, Englyst 59 GC
o 2ol ¢ vlAECIF gholl 2l ¥ekE ol T
Ao 44 W2 AOAC A4 Mongeau £2l
ol o8 #AE F AojdfL Ve vad A
*+ Table 63} 3qtc},

vl AL cbdF glol Blad g vldled 2 o ¥
o] o7} ZrF37)E EAIRE, FEyel og £ Aol
$4 gekolE ¥4 Rolxe gg vebids Eng:

Table 5. Sugar compositions of nonstarch polysaccharides in wild doddk, cuitivated dédék and ginseng

(%, day basis)
Sugar compositions
Sample Total
Rha Ara Xyl Man Gal Glu U. Ac

Wild dodok INSP - - 0.79 0.55 0.61 8.39 0.74 11,08
SNSP 0.26 0.87 0.12 0.16 1.38 0.60 4,63 8.02
TNSP 0.26 0.87 0.91 o.M 1.99 8.99 5.37 19.10
Cultivated INSP - 0.30 0.41 0.27 1.67 5.04 0.31 8.00
dodok SNSP 0.13 0.99 0.07 1.06 1.20 4.32 3.18 11.45
TNSP 0.13 1.29 0.48 1.33 2.87 9.86 3.49 19.45
Ginseng INSP - 0.06 0.05 0.7 1.32 3.37 0.43 5.40
SNSP 0.08 1.23 0.06 0.20 0.76 0.24 1.46 4.03
TNSP 0.08 1.29 0.11 0.37 2.08 3.61 1.89 9.43

a : Rha=rhamnose, Ara=arabinose, Xyl =xylose, Man = mannose, Gal = galactose, Glu = glucose,

U. Ac = uronic acid
: INSP = insoluble nonstarch polysaccharides,
TNSP = total nonstarch polysaccharides,

SNSP = soluble nonstarch polysaccharides,
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Table 6. Comparison of total dietary fiber values by
AOAC method and Mongeau et al's method
with Englyst’s NSP plus lignin (%, dry basis)

Total dletary fiber

by by Englyst’
AOAC Mongeau NSP
method method plus Jignin
Wild dodok 34,50 3592 22.25
Cultivated doddk 46.40 4155 20,98
Ginseng 14.93 14.03 10.17

lyst 59 whilo] &l¥ FAXE A4 F Whiel A% &
QA s} vlmatod B, ATIHL 60% A= FAYSAL,
Aty 45% AE, AR 70% A=ubo] 3=
o}, AOAC %34 ]} Mongeau 59| 4% A& &
ol ¢ 2 Ao| A UFL vixy AT A&
+ o, GC# o83 viAEFi¥ 43
Englyst 59 wWiol] 8lad §8E o # YoldFs
e Auid o Fapfuch Ay A4sl=2 e F
Wy s} vl strlE of B Wk

g9, Englyst5& Fa4ol 4% AolAdF4 &3
Aol YA resistant starchr} JAj=lo] AA
Aol g4 Hauc ¥4 ¥ 22dgd %
244, o] §Hake] xlo]l AOAC 44} Englyst ol
93w 7ke] 284 Aolo] A Ao A7t o
#2g, AOAC FA4st GCol o Hike] Apoldl
ti§} 472 resistant starch& 4 o| Aol LA
A7} ohdst 3He Aol A AA = ook 3 vt
B¢ A7/t Mgt Aoz 47,

V.2 <%

2 AT e Add, Aeieiy 9t A4S Aol
4 3¢ AOAC-FAlo|AH#4&44, Mongeau &
o) upol] o} 484, #84 % FAoldFL Y
%) Englyst 59} GCell o] v|A¥F $4Y¥ 4
£3led 343t AOAC 343 Mongeau 59
wilof ofled FAR Ad, Ay o A #
Aol 4H4 ek 27} 34.50%F 35.92%, 46.40%%
47.55% < 14.93%9} 14.03%°1%i<h. ¥4, Mongeau
Zo] uhilol] 93l AR £ Aol Afsol Y 75

PFze a3 A

A Holdfae] gakvld A ; 64.17%, Hvic]
9, 75.77%, U4 53.74% ol GColl &% viA
FohdFe 3R, o9 9 i Fage gl
cose ¥ uronic acid o]l eny, Attid, Auiris g ql
49 vlA PopdRo] $ake 2t 20.65%, 20.03% o
9.72%°13ivt. AOAC ¥ o]} Mongeau %9 34
7} 2re Fabdol] A7t F Aol F4 FHL vl A
A& 9% 4 AN GCE o] &3l v ARG FE
473 Englyst ¥ ol lignin §83-& A o
L 3 AolAdf4 e AA oz Fauc HA &
A= ik, delad, T3 3 Englyst 9 93 e
A BAYL 2 ubiZke] SEAH Ae)r) glenm
2, o[ %9 A% vladte AL A7 sl 4%
=19+,

wAlS #

2 d7E 19903 g me] A7) A Yo
o3le] Pl om 2 olo) AT AbF E3hch
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