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Evaluation of Antimicrobial, Antithrombin, and Antioxidant Activity of Dioscorea batatas Decne. Kim,
Jeeln!, Han-Su Jang? Jong-Sik Kim', and Ho-Yong Sohn®*. "Dept. of Biological Science, Andong
National University, Andong 760-749, Korea, *Gyeongbuk Institute for Bioindustry, Andong 760-380, Korea,
and *Dept. of Food and Nutrition, Andong National University, Andong 760-749, Korea - Yam (Dioscorea bata-
tas Decne) has been recognized as healthy food due to its various biological activities, such as anti-obesity,
anti-constipation, anti-proliferation, anti-mutagenic activity, and decrease of blood glucose and cholesterol
level. In this study, the methanol extract and its organic solvent fractions were prepared from dried Dioscorea
batatas Decne, and their antimicrobial, antithrombin, and antioxidant activity were evaluated, respectively.
The 66.7% of methanol extract was fractioned into water residue, and most of total-polyphenol/total-fla-
vonoids were found in ethylacetate fraction. This ethylacetate fraction at 500 pg/disc concentration showed
strong antibacterial activity against gram-negative and gram-positive bacteria, except Saphylococcus aureus.
Antifungal activity was not observed in methanol extract and its fractions. But, strong antithrombin activity
was found in methanol extract. At 4.8 mg/mL concentration, thrombin time was 99.5 sec, which is coincides
with 30% activity of aspirin, a commercial available antithrombosis agent. The ethylacetate fraction showed
strong DPPH scavenging activity (1Csqof 80.5 ug/mL), compared to vitamin C (ICsg of 15.2 ug/mL). Also, the
ethylacetate fraction showed strong SOD-like activity and reducing power, which are coincide with 43% of

vitamin C and 82.7% of butylated hydroxytoluene activity, respectively.
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Table 1. The organic solvent fraction yields from methanol extract of Dioscorea batatas Decne and composition of the fractions.

Extract/Fractions Fraction yield Content (mg/g)

(%) Total polyphenol Total flavonoid Reducing sugar Total sugar
Methanol ex. - 5.05 4.85 171.3 197.4
n-Hexanefr. 7.65 2.61 4.85 295 2439
Ethylacetate fr. 17.52 48.31 42.55 36.3 789.7
Butanal fr. 7.26 8.49 171 1741 3019
Water residue 66.71 3.81 0.66 258.8 290.3
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Table 2. Evaluation of antimicrobial activity of methanol extract and its organic solvent fractions of Dioscorea batatas Decne against

different pathogenic and food-spoilage bacteria and fungi.

Clear zone (mm)

Microorganism Amp ’Mic Dioscorea batatas Decne
(5 ug/disc) (5 ng/disc) 3M. ex. H. fr. SEA. fr. 5B. fr. "W. res

8eC 230 S - - 8.0 8.0 -

Gram negative PV 325 - - 7.0 9.5 - -
ST 33.0 - 13.0 12.0 13.0 - -

SA 19.0 - - - - - -

Gram positive LM 28.0 - 75 7.5 8.0 - -
BS 275 - 8.0 85 9.0 - -

SC - 29.0 - - - - -

CA - 275 - - - - -

BC - 28.0 - - - - -

PG - 40.0 - - - - -

Fungi RS - 32.0 - - - - -

GC - 18.0 - - - - -

CG - - - - - - -

BD - 32.0 - - - - -

TAMP, ampicillin; 2Mic, miconazole; 3M. ex., methanol extract of Dioscorea batatas Decne; *H. fr.; 5EA. fr.; SButanol fr. and "W. res., n-hex-
ane fraction; ethylacetate fraction; butanol fraction and water residue of the methanol extract of Dioscorea batatas Decne; 8EC, Escherichia
coli; PV, Proteus vulgaris; ST, Salmonella typhimurium; SA, Saphylococcus aureus, LM, Listeria monocytogenes, BS, Bacillus subtilis; BC,
Botrytis cinerea; PG Pyricularia grisea; RS, Rhizoctonia solani; GC, Glomerella cingulata; CG, Collectotrichum gloeosporioides; PC, Phy-

tophthora capsici; BD, Botryosphaeri dothides; 9. Noinhibition.

The concentrations of methanol extract and organic solvent fractions used were 500 pg/disc, respectively. The clear zone expressed was

included a size of disc-paper (6.5 mm of diameter).

Table 3. Antithrombin activities of methanol extract and its
organic solvent fractions of Dioscorea batatas Decne against
human thrombin.

Concentration (mg/mL) Thrombin time (sec)

Vehicle (DMSO) 33.0£0.8
- 1.0 84.7+0.4
Aspirin

15 103.0+2.9

Dioscorea batatas Decne
12 27.6+1.8
Methanol ex. 2.4 37.4+£3.2
4.8 99.5+5.1
1.2 36.4+1.5
Hexane fr. 24 51.5+3.9
4.8 75.9+0.9
1.2 29.4+1.6
Ethylacetate fr. 24 52.4+7.3
4.8 60.6+4.4
1.2 31.2+1.6
Butanal fr. 24 38.9+2.7
4.8 46.1+5.8
1.2 31.0+1.3
Water residue 2.4 36.3£1.8
4.8 35.6+0.7
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71E0] 43k 3Als} EXdo] Hargl EARRL, H8F, 9], &
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Table 4. DPPH scavenging activities of methanol extract and its organic solvent fractions of Dioscorea batatas Decne.

Chemical/

Dioscorea batatas Decne

. Vitamin C IBHT Vitamin E
extract/fractions M. ex. H. fr. EA. fr. Butanol fr.  W. res.
DPPH scavenging activity 15.2 18.6 35.6 602.2 510.6 80.5 263.0 > 1.000
(ICsoug/mL) +2.96 +4.05 +5.12 +71.92 +25.02 +12.37 +56.47 !
1BHT, butylated hydroxytoluene; 2M. ex., The abbreviations used are the same asin the Table 2.
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Fig. 1. SOD-like activity of methanol extract and its organic
solvent fractions of Dioscorea batatas Decne. @, methanol ex.;
O, hexane fr.; W, ethylacetate fr.; v, butanol fr.; W, water residue
and O, vitamin C.
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5 4 Ao BEEES v Tk wel 3Ye] &
7hE 9l e, At gl oolA|E|o| E FIoA 71 73t
o], 28 & AHFEolA 7H wlokst EAde] el
ch. BHTO] 3Hd=s} vlud 79, wieke 55, Ak, o
HoAeo] E, Fetg HIE 9 & AHFE-S 27 36.7%,
73.4%, 82,7%, 27.8% 2 20.2%°] 3HUHL Vet
(Fig. 2). °13e] A= vt F5E2] odotH | E 13
o] 743 FAaks}t B EA S 28T 35S vERiH,
A oot el E FEES ttes FAFEA] A

2o

A
7b A=Y Feoll ek & A7 v dgkE FEE
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Fig. 2. Reducing power of methanol extract and its organic sol-
vent fractions of Dioscorea batatas Decne. @, methanol ex.; O,
hexane fr.; W, ethylacetate fr.; v, butanol fr.; ll, water residue and
[, butylated hydroxytoluene.
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