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ABSTRACT

The objective of this study was to determine the proximate composition and antioxidant activities of Dioscorea spp. Samples
were divided into Dunggeunma (D. bulbifra L), Danma (D. polystachya Turcz), Jangma (D. batatas Decaisne) and Danpungma
(D. quinqueloba Thunb). The samples were extracted with 70% ethanol and analyzed for total flavonoid contents, polyphenol
contents, DPPH radical scavenging activity, and ABTS radical scavenging activity. The moisture contents ranged from 11.96%
to 15.01%. The crude protein contents were in the range of 7.86% to 11.55% (Dunggeunma 11.55%, Danpungma 10.48%,
Danma 9.43%, Jangma 7.86%). The crude fat contents were between 0.37% and 0.43% (Danpungma 0.43%, Jangma 0.37%,
Dunggeunma 0.37%, Danma 0.37%). In the antioxidant activities assay, total polyphenol content of Danma was significantly
higher than those of other species at 115.47 mg/100 g gallic acid equivalent (GAE) (p<0.05), whereas it was significantly
lowest in Jangma at 66.31 mg/100 g gallic acid equivalent (GAE) (p<0.05). ABTS and DPPH radical scavenging activities of
Danma were significantly highest at 104.43 and 56.72 mg trolox eq/100 g (p<0.05). Therefore, antioxidant activities of Dioscorea
spp. provide a possible scientific basis for assessing the performance of functional material of Dioscorea spp.
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2 Aol A AME-3F WK Dioscorea spp.)= AAEE U
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HOoFA o} RATHEETE

ZollA 24413 WESAIA S
TS solution 950 uLo} A8 FZ5 50 uLs

Z QhAof|A] 10387 WESAIA 735 nmellA] &
= At} ABTS radical &A% Alg Azl4<
z] 4 FHE AolE WEeR YeERUTH

A A7

ABTS radical 245 (%) =

__AE AYTe FBE
" w e g

10. SAHIX

B Ao A} Statistical Package for Social Sciences
12.0(SPSS Inc., Chicago, IL, USA)= ©|&-35}o] i+ FH
A2 eI, A8 7Fe] frold AS rtestol] ©]al p<
0.05 oA FrelA zkelE Aok

[
||
i

o

M

1. 0} F3Y ot
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et > ©@En) > Sk > Anl o 7 747 15.01%, 13.34%,
12.97%, 11.96%% A <] v]$=3k B3t} Kwon JB et
al(2010) AFAT} A v} FEgEFo] 50~83.2%2] AE
HQl A= Apo] & Bl o, o2 gk Atol= nke] A=A,
AuiA A, Z7FA]7] 52 WM zfolet EElA 54 2 F
& ALt 7P o] AE F A5 Az Apold
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Table 1. Proximate composition of the Dioscorea spp.

(%)
Korean name Moisture Crude protein Crude fat
Jangma 11.96+0.01°Y  7.86+0.02¢ 0.37+0.05™?
Danma 15.01+0.05" 9.43+0.05¢ 0.37+0.02
Dungkunma 12.9740.12°  11.55+0.03" 0.37+£0.04
Danpungma 13.34£1.80°  10.48+0.66 0.43+0.03
F-value 5.929™ 67.649™ 2.578

Y Values with different superscripts (a~d) within the same row are
significantly different at p<0.05 by Duncan's multiple range test.

2 ™ Not significant.

3" p<0.05, ™ p<0.001.



25(5): 880~886 (2015) T4k v F3E o]

> thol > A} <=o]QQtk. Jang SM(2009)] H.iio] olshH
npe} Thube] ekl ke o)A atol= gllen, T
nhE 13.64%% 7S w8 Ao ® el 2 AT e o
B gAkgE 23S BQit) B3 Choi WS(2012)2] A2z}
w2 et eeesls, 47, vl A o] AukEc =
< 72 vEa Sl

nke] 22 ke FE] FolA zfelE HolA] &%

oy, wEupt 043% %2 %

—

2. ot 23Y welg

uke] FFo W freld IR HPLCE #43F A=
Table 29} 2t} Feld 4 23}, Kim HS et al(1992) 23}
oF mpR7EAI R whell A o] 2] 32 fructose, glucose 2 suc-
rose”} E91E %] 0™, maltoset AZE%A] %34T} Fructose2}
glucose= THFv7} 7 =3k, St VY W s

Gtk whHo sucrose= TERF 7H B EK9.5%)S
Holx, @Fnr) 7 W2 3#H6.05%)= B fructose 2}
glucose = Wl 23S YEFWTE Jang SM(2009)2 73l
gl ‘::L‘:’}«] A2]9FE glucose, fructose 2 sucrose =
TRl Jden, Tk glucose FrHEo] Fmf Btk
no]] H] 3| Z1—?: 3ol o, sucrose= 1 HHO] AgFS W
Aty Hudle] A

4 4% %P5 94 883

v FEE 714 S S AIK(Table 3), ko] 771
Ako 2 = oxalic acid, citric acid, succinic acid, fumaric acid7}
A& A 53] succinic acid7} 1 gako] &L Holo
Bante B9E delz 2294 gtk & /714 g
Ak 19.23~112.51 mg/g, °FIPk= 179.29 mg/g S
31, opgmiel ©Enbrh {71t el w2 el

EERCCRE R SRS
14, 49 9 AF5F54E 5O 55 %
A THPark HJ et al 1998, Kwak YS et al 2008).

np FEH A2 SRR Fig 12 Zoith 2AEd &
2o Al 42.8 mg%, Tl 38.9 mg%, TFF 66.3 mg, T
ol 6303 mg%?l 202 Selsglon], Aulu} 35 1]
obgulst AulH o2 we Aol Aunt Fel e
vhsh ghoke] ZALEY g v)saigia, ol vle) F2e}
o] &teo] =& Holdrl Jang SM(2009)9‘ o 9 = 2o}
o B]&) Al 6]—31:0] /\H;H;G o2 e AsES Horha Gl
oy, B Aavsh golatdtt. deu wEvle] 2ALE
Wy dtegko] AR o2 o S Hol AL Son KH et al
(1993)9] Adztel L8t ol9k 22 A72¥= A
wule]] H&l] opmir} AR o] = AE RIS
t}. o] opulr} Aululrct diosgemn 3-O-a-L-rhamnopy-

,d
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3. 0 ExH K7|At ranosyl-B-D-glucopyranoside, diocsin 2 gracillin 2] HZ
Table 2. Free sugar contents of the Dioscorea spp. (mg/g)
Korean name Fructose Glucose Sucrose Sum
Jangma 8.88+0.14°) 7.10£0.02° 9.00+0.07° 24.98
Danma 6.57+0.11° 6.18+0.08° 7.75+0.08° 20.50
Dungkunma 5.42+0.03¢ 5.48+0.06° 9.50+0.28" 20.40
Danpungma 11.61+0.25% 10.47+0.67° 6.05+0.37 28.13

Y Values with different superscripts (a~d) within the same row are significantly different at p<0.05 by Duncan's multiple range test.

Table 3. Organic acids content of the Dioscorea spp. (mg/g)
Korean name Oxalic Citric Succinic Fumaric Sum

Jangma 40.19+0.25*) 17.79+3.23" 53.46+0.75° 1.07+0.02° 112.51
Danma 7.07+0.59° 14.31+1.79* 66.68+6.44° 0.66+0.05° 88.72
Dungkunma 1.27+0.07¢ 17.65+1.17* ND? 0.31+0.01¢ 19.23
Danpungma 24.26+0.74° 8.16:4.47° 146.51+18.29° 0.36+0.00° 179.29

Y Values with different superscripts (a~d) within the same row are significantly different at p<0.05 by Duncan's multiple range test.

2 Not detected.
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Fig. 1. Crude saponin contents of the Dioscorea spp.
Y Values with different superscripts (a,b) within the same row are
significantly different at p<0.05 by Duncan's multiple range test.

oleA] Al o] 7] ujFo]g} ALgHTHSon KH ef al 1993).
5. O} &Y Total Polyphenol & Total Flavonoid &
2 =X

AEAld del FxEo] e EeHE e vde
T2} ExES 7HA o| AFHAMEE R free radical S A A S
o 2X 2k3lE A (Moller JKS et al 1996; Madsen HL et al
1996)3te] &Adqtaae] 4A 9 Akshd ~EY A5 Hof 3
of, @, =] 9 A S-S o sl 5(Koshiura R et
al 1985; Ahn SC et al 2002; Cheng JT et al 1993; Liu R et
al 2005)°] BPEARZ deix Urh

h F5H Zelusst Sl ke BT A
(Table 4), TZFnllld 714 =& 9.5 mg/ge] EQlE A om,
dulrt 3.65 me/g, kel S0l 2.23~2.25 mg/g TR
e e Bl

Table 4. Total polyphenol and total flavonoid contents of
the Dioscorea spp.

Total polyphenol Total flavonoid

Korean name

(mg GAE/g) (mg RHE/g)

Jangma 2.25+0.19°Y 1.57+0.06°

Danma 3.65+0.11° 2.62+0.20°

Dungkunma 2.23+0.03° 1.99+0.17°

Danpungma 9.50+0.38" 1.30+£0.16°
F-value 750.99""2 41.12™

" GAE: gallic acid equivalents, RHE: rutin hydrate equivalents.
Y Values with different superscripts (a~d) within the same row are

significantly different at p<0.05 by Duncan's multiple range test.
2" p<0.001.

& 71 Aol HOoFA o} RATHEETE
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T2 Bt Osawa T(1994)& B2 E] 3% phenol
7ol StEe atsle S Eed gt Ay 85
Ellla, o] B T2 4k} - o] o)t g9t Hagh
vk glom, v o] &5 ksl vﬂdﬂ}i H
D8R Wk EFute] ksl
ol e wE3ketEel ok Alolzt
et dlEdel 11 01 dgostn=,
g #e ¥ 2N T A
ZYE ) Kwon JB et az(zolo)A B w2 v} &5

F5(500 pgmL)Q uf #wl ©n} Sule] DPPH radical 4~
A9 Aol7t gl AL & F AUk o] Apo] & Hol

=1

2 Polyphenol % Flavonoid

w~ fo
iy
T,
Xy
e

R Fll'F

ol

_|_,
d
=

b
T )
O oox &G

™

2

o r

LN
el ol
o]

_{
ﬁ\L
22
ro
re
—{J
ko
£
;‘i

Table 5. The DPPH & ABTS radical scavenging activity
of the Dioscorea spp.

DPPH scavenging
activity (%)

ABTS scavenging

Korean name ..
activity (%)

Jangma 75.7440.94°) 83.66+9.03°
Danma 77.09+0.00° 99.89::1.60"
Dungkunma 64.81+2.80° 72.4445.28°
Danpungma 84.46+0.41° 95.56+0.96"
F-value 88.960"2 16.295"

" Values with different superscripts (a~d) within the same row are
significantly different at p<0.05 by Duncan's multiple range test.
2" p<0.01, ™" p<0.001.
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