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Antimicrobial and Antioxidant Activity of the Discorea alata L.. Kwon, Jeong-Eun, Jung-Bae Kwon!,
In-Sook Kwun, and Ho-Yong Sohn*. Dept. of Food and Nutrition, Andong National University, Andong 760-
749, Korea, 'Experiment Station of Bioresources, Gyeongbuk Agricultural Research & Extension Services,
Andong, 760-349, Korea — Yam (Dioscorea spp.) has been used as important edible and medicinal natural
resource in worldwide and D. alata L. is most popular nourishment among the yam. In this study the composi-
tion, color, antioxidation and antimicrobial activity of D. alata Gyeongbuk No. 6 (GB-6), which was estab-
lished in Gyeongbuk Agricultural Research & Extension Services, Andong, Korea, was compared to those of
D. batatas Gyeongbuk No. 1 (GB-1), a major domestic cultivation species. Water content of GB-6 was
78.02+0.16%, which is slightly lower than that of GB-1 (82.61+0.07%). The contents of crude protein, crude
fat, crude fiber and ash of GB-6 were 0.95, 0.26, 0.85 and 0.70%, whereas those of GB-1 were 1.58, 0.15, 1.39
and 0.88%, respectively. Analysis of color using colormeter showed that the GB-6 is slight dark-yellow than
GB-1, and total polyphenol content of GB-6 was 2-fold higher compared than that of GB-1. Sequential
organic solvent fractions from methanol extract of GB-6 showed that the ethylacetate fraction has highest total
polyphenol (144.1+3.20 mg/g). Determination of antioxidation activity showed that the ethylacete fraction
and water fraction has strong DPPH radical scavenging activity (IC5c=78.32 ug/mL) and reducing power,
respectively. In antimicrobial activity assay, the n-hexane and ethylacetate fraction showed antibacterial activ-
ity against B. subtilis, L .monocytogenes, S. epidermidis, S. aureus, P. vulgaris, and S. typhimurium. These
results provide the possibility of domestic cultivated D. alata GB-6 as a healthy food.

Key words: Dioscorea alata Gyeongbuk No. 6, total polyphenol, crude fat, antibacterial, DPPH radical scav-
enging, reducing power
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Fig. 1. Dioscorea alata L. Gyeongbuk No. 6 (left) and D. bata-
tas Gyeongbuk No. 1 (right) used in this study.
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Table 2. Comparison of colors between the rhizome of Dios-
corea alata L. Gyeongbuk No. 6 and D. batatas Gyeongbuk No.
1

Rhizome L a b AE*
D. alata L. 60.72 -3.51 11.01 33.14
D. batatas 65.33 -2.38 6.48 27.24

'L: degree of lightness (white +100~0 black).

2a: degree of redness (red +100~-80 green).

3b: degree of yellowness (yellow +70~-80 black).

*AE: overall color difference, AE=./(AL)2 + (Aa)2 + (Ab)>.

A5 132] 653350} o7k Wgkon, S 11012 7
F1359] 485H F7 e, dete} wie whatio ozt
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3 & HEo2 RS o 4 qdsde. o A
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3)go] Zbz} 7.63, 17.52, 7.26 2 65.71%43S 12 [12]8H4,
A& 63X butanolol] FEE= AAES AH o2 go] 7}
A2 g2 o 4 qlgdet. =3 7 23E2] & polyphenol,
Z flavonoid @ % BA 23}, ethylacetate 2o A 714
=2 = polyphenol 33F(144.1 mg/g) & ¥ flavonoid ¥
F(97.3 mg/gye EHom, & TN 7 w2 T T
ZH(118.5 mg/eyS LFEhgith(Table 3). QHF-el <jue} D,
batatas®] ethylacetate ¥-32] Z polyphenol 2 3 flavonoid
ko] 4831 W 42.55 mg/egdS T [12]8 Y, AE 6%
2] ethylacetate ¥-3-2 A4t Auljufle] ethylacetate -2 X o}
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Table 1. Composition of rhizome of Dioscorea alata L. Gyeongbuk No. 6 and D. batatas Gyeongbuk No. 1.

. Content (%)
Rhizome
Water Crude protein Crude fat Crude fiber Ash
D. alata L. 78.02+0.159 0.95+0.026 0.26+0.006 0.85+0.008 0.70+0.019
D. batatas 82.61+0.070 1.58+0.012 0.15+0.007 1.39+0.016 0.88+0.003
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Table 3. The yields and contents of methanol extraction of Dioscorea alata L. Gyeongbuk No. 6 and its organic solvent fractions.

. Extraction Content (mg/g)
Rhizome L -
or fraction yield (%) Total polyphenol Total flavonoid Total sugar
Methanol ex. 1.59+0.4 89.45+4.23 15.26+3.19 179.95+ 4.29
n-hexane fr. 9.56+0.2 153 £2.11 28.2 +3.38 22.5 + 1.27
D. alata L. Ethylacetate fr. 4.61+0.5 144.1 £3.20 97.3 +4.21 524 + 2.13
Butanol fr. 14.80+0.9 442 £1.23 12.1 +0.53 89.2 + 4.01
Water fr. 68.86+1.4 58.5 +1.09 8.6 £0.44 118.5 + 4.29
D. batatas Methanol ex. 1.51£0.7 43.91+9.14 12.06+6.23 186.65+34.68
Table 4. DPPH scavenging activities of Dioscorea alata L. Gyeo- 2.0
ngbuk No. 6 and D. batatas Gyeongbuk No. 1.
Rhizome/ Extract/ DPPH scavenging activity T 16
Chemical Fraction (ICsp: pg/mL) s
Methanol ex. 142.30+ 2.58 E
n-Hexane fr. 412.13+ 6.48 9: 121
D. alata L. Ethylacetate ft. 78.32+ 4.39 $
Butanol ft. 234.61% 1.59 & 05
Water ft. >500 £
=]
D. batatas Methanol ex. 432.66+71.92 E 04 4
Vitamin C - 10.8 = 0.13
Vitamin E - 40.2+ 6.98
BHT - 11.9+10.67 00 & ' ' ; '
0 100 200 300 400

ghitst g

ZAE AE 630 F2E 2 FIE A3 S
DPPH radical 27158 S 3te] 373t WA 2+
2 A£-9 vitamin C, E 2 BHT2] A$ $43F DPPH
radical £271%S &ldldet. A5 132] methanol FE=
= 432.66 ng/mL2| 1Cse2 Hebl o, A5 659 7%
ofli= 14230 ug/mLe] ICses “eplie] 3k aakstE &
Eol3lgdth(Table 4). A5 63 HIE Fol|A:= ethylacetate
B3l > putanol 28 > hexane £33 > & 23 F£o=
DPPH radical &27]52 Yeti et 714 %3 DPPH
radical 2271%2 YEFA ethylacetate B3 2] ICs50= 78.32
ug/mLE Azt o] 8iciarl sl Aek(D. batatas)®]
ethylacetate 3 [12]7} 79| T8t Ak} (1C5=80.5 ug/
mL)S YeRiEh 22} n-hexane @ butanol #-3oA=
odete} wie] FEEe] tha 7st ksl vERIH. o
A3t A= a9 dete} vt ol oeksl 5] Ak
3t =4S E3slaL 9lem, o] polyphenold &4l 7111
S F5T A 12]. 3 A 650 IIHS HUt
g A3= Fig. 20 Yepid 272 A%l vitamin C
9 BHT:= 978t 3H1EE vehligl e, A5 Fellr= &
23] > methanol FZ& > ethylacetate ¥-3 > butanol &
3] > hexane £3 422 et} o] DPPH radical &
s 2l AE 6350 i) F2 84 B3| 7]
QS F353 3ot S o] 52| AAl H o] 8HRklel o

Concentration (ug/ml)

Fig. 2. Reducing power of methanol extract of Dioscorea alata
L Gyeongbuk No. 6, and its organic solvent fractions. Sym-
bols: A: Vitamin C, [0: BHT, @: Methanol extract, O: hexane
fraction, W: ethylacetate fraction, V: butanol fraction, and H:
water fraction.
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Table 5. Antimicrobial activities of the methanol extract of Dioscorea alata L. Gyeongbuk No. 6, and its organic solvent fractions.

Growth inhibition zone (mm)

Elﬁ;zrgligz IE;:‘ZZ:I/] Gram positive bacteria Gram positive bacteria Fungi

BS! LM SE SA EC PV PA ST CA SC

Methanol ex. 2 - - - - - - - - -

n-hexane fr. 7.5 8.0 8.0 7.0 - 8.0 - 8.0 - -

D. alata L.  Ethylacetate fr. 8.0 11.0 8.0 10.0 - 14.0 - 10.0 - -

Butanol ft. - - - - - - - - - -

Water fr. - - - - - - - - - -

ss? - 10.0 7.5 11.0 9.0 - 13.0 13.0 - - -

Amp* - 25.0 23.0 21.0 23.0 11.0 38.0 7.0 8.0 - -
Mic® - - - - - - - - - 20.0 24.0
AmpB?® - - - - - - - - - 19.0 22.0

'BS: Bacillus subtilis, LM: Listeria monocytogenes, SE: Staphylococcus epidermidis, SA: Staphylococcus aureus, EC: Escherichia coli, PV:
Proteus vulgaris, PA: Pseudomonas aeruginosa, ST: Salmonella typhimurium, CA: Candida albicans, and SC: Saccharomyces cerevisiae.
2.: No activity, 3SS: streptomycin sulfate, *Amp: ampicillin, >Mic: miconazole, ‘AmpB: amphotericin B.

2 ], FZ el M A= ol dete} vl 71 A
utel vwsh o) JFH O frafeb ksl W gt of
UM A9 Fdst EAE Heple Aoz ddEg. &
3] gt Aks FA F S FAE FAl vERE A
H 632] cthylacetate w-2lol] it 2] A U o] &
o] &3t 7|5 F M7t H83h, HE 6352 Al
S 99, JeA oA 2 gk S FH44l

277} Beshehy Pk,

2 o

B QoM HZ AL A= D, alata L. 75
652 AE 2 AAZ D. batatas 735 139} v]w EA31
o, dgkE 25 9 o] £EE0] ke ¢ S
vl Frpstdeh WA AR 6350 Af, FEEFS
78.02+0.16%=Z 73 5159 82.61+£0.07%= t}A Wk on,
ZAA TR L Eshe ubd 2 9 24 Rk
A5 1371 AEesH Y LeAE B3 3 $E
Atelaiet. Avbe] M= A5 630 XV} 60.7, N =
7} 11012 75139 B§% 6533, 37} 4.858 ) ozt
o] 5% 3PS =gt} & polyphenold=k 75 6371 9
T 89.45 mg/g®E 75 13°] 4391 mg/ge] 20l s}
92w, 53] ethylacetate ¥2]-> 144.1+3.20 mg/g®] "¢
=2 g=ks Jehgleh & flavonoid @ 29 38k v]s:
sl9dv}. DPPH radical &A% H7} A3, AE 63 =
ethylacetate 28 > methanol %% > butanol ¥&] > hexane
28 > $8) o2 $ha9on, b 150 arbs g
Uehd ethylacetate #3]2] ICse= 78.32 pug/mLe|ict. 3t
A4 97} A3}, 53] > methanol %E > ethylacetate 5~
3] >butanol £& > hexane ¥3 £33 Jeh} 84 24
o] Z+H3t S el lisic}. B AE 652 n-hexane

ha|

>

W ethylacetate =& ol| A B. subtilis, L .monocytogenes, S.
epidermidis, S. aureus, P. vulgaris, R S. typhimuriumel o
3] et sHrEE veRieh 2 AT A S A
® D. dlata L] 71ZABZE o]&-E Zo|t}.

AArtel 2

B AT SRR SR Ale] A9l o
SaE Q7L QN2 olo] FHALEI.
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