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Evaluation of Antimicrobial, Antithrombin, and Antioxidant Activity of Aerial Bulbils of Dioscorea
batatas Decne. Ahn, Seon-Mi', Han-Su Jang?, In-Sook Kwun', and Ho-Yong Sohn'*, Dept. of Food and
Nutrition, Andong National University, Andong 760-749, Korea, and *Gyeongbuk Institute for Bioindustry,
Andong, 760-380, Korea — The annual productions of yam and its aerial bulbils are estimated to 5,000 and
2,500 ton, respectively. But the majority of bulbils had been discarded without specific use. In this study,
methanol extract and its organic solvent fractions were prepared from bulbils of Dioscorea batatas Decne, and
their antimicrobial, antithrombin, and antioxidant activities were evaluated, respectively. The methanol extract
contained 58.98% of water-soluble materials as like yam's extract. But the bulbils's extract contained 12-folds
of total polyphenol and 3.4-folds of total flavonoids compared than yam's extract, respectively. For antimicro-
bial activity the hexane and ethylacetate fraction showed strong antibacterial activity at 500 ug/disc concentra-
tion against gram-negative and gram-positive bacteria. Antifungal activity was not observed in any fractions.
Strong antithrombin activity was found in the hexane fractions. At 4.8 mg/mL concentration thrombin time
(TT) was over 300 sec, which is 4-folds extended than the TT of yam. In a while, the ethylacetate fraction
showed strong DPPH scavenging activity (ICs of 38.1 g/mL), SOD-like activity and reducing power, which
are comparable to vitamin C or BHT. Our results suggest that the bulbils of yam as yam tuber have useful bio-

activities, such as antibacterial, antithrombosis, and antioxidant activity.
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Table 1. The used microorganisms in this study.

Escherichia coli KCTC 1682
Proteus vulgaris KCTC 2433
Salmonella typhimurium KCTC 1926

Staphylococcus aureus KCTC 1916
Listeria monocytogenes KACC 10550
Bacillus subtilis KCTC 1924

Saccharomyces cerevisiae IFQ 0233

Candida albicans KCTC 1940

Botrytis cinerea KACC 40574

Pyricularia grisea KACC 40414
Rhizoctonia solani KACC 40101

Glomerella cingulata KCTC 6075
Collectotrichum gloeosporioides KCTC 6169
Phytophthora capsici KACC 40157
Botryosphaeria dothidea (fruit isolate)

Gram negative
bacteria

Gram positive
bacteria

Fungi
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Table 2. The organic solvent fraction yields from methanol extract of aerial bulbils of Dioscorea batatas Decne and composition of the

fractions.
. . Content (mg/g)
Extract/ Fractionates  Fraction yield (%)
Total polyphenol Total flavonoid Reducing sugar Total sugar

Methanol ex. - 60.60 16.4 58.3 174.2
n-Hexane fr. 17.48 12.63 32.1 31.8 371.16
Ethylacetate fr. 529 27.48 70.1 38.6 615.5
Butanol fr. 7.06 17.18 34.2 ' 73.6 116.1

Water res. 68.24 4.03 1.38 56.6 121.1
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Table 3. Evaluation of antimicrobial activity of methanol extract and its organic solvent fractions of aerial bulbils of Dioscorea batatas
Decne against different pathogenic and food-spoilage bacteria and fungi.

Clear zone (mm)

Microorganism 'Amp Mic Aerial bulbils of Dioscorea batatas Decne
(S ug/disc) (5 pg/disc) M. ex. *H. fr. SEA. fr. °B. fr. TW. res.

*EC 23.0 ’ - - 9.0 8.0 -

Gram negative PV 325 - - 7.0 10.5 - -
ST 33.0 - 16.0 14.0 16.0 8.5 -

SA 19.0 - 8.0 10.5 13.5 - -

Gram positive M 28.0 - - 10.5 13.0 - -
BS 275 - 8.0 10.5 12.0 - -

SC - 29.0 - - - - -

CA - 275 - - - - -

BC - 28.0 - - - - -

PG - 40.0 - - - - -

Fungi RS - 320 - - - - -

GC - 18.0 - - - - -

CG - - - - - - -

PC - 345 - - - - -

BD - 32.0 - - - - -

'AMP: ampicillin; *Mic: miconazole; *M. ex.: methanol extract of aerial bulbils of Dioscorea batatas Decne; *H. fr., *EA. fr., °B. fr. and "W.
res.: hexane fraction, ethylacetate fraction, butanol fraction and water residue of the methanol extract of aerial bulbils of Dioscorea batatas
Decne; *EC: Escherichia coli, PV: Proteus vulgaris, ST: Salmonella typhimurium, SA: Staphylococcus aureus, LM: Listeria monocytogenes,
BS: Bacillus subtilis, BC: Botrytis cinerea, PG: Pyricularia grisea, RS: Rhizoctonia solani, GC: Glomerellacin cingulata, CG: Collectori-
chum gloeosporioides, PC: Phytophthora capsici, and BD: Botryosphaeri dothidea. ®- : No inhibition.

The concentrations of methanol extract and organic solvent fractions used were 500 ug/disc, respectively. The clear zone expressed was
included a size of disc-paper (6.5 mm of diameter). The data represent a classical result of three independent determinations.

Aoz gebdd $48 TolME, At 94 vt FEE Table 4. Antithrombin activities of methanol extract and its
9] 2353} 5%]%]-71] Al 2 ool g o] E RBloA= organic solvent fractions of aerial bulbils of Dioscorea batatas
Z] u};g-] 2 953} Rl BAo) Yehto n] odeix} 2 Decne against human thrombin.

Eof| A AJ-8-R| R 31e) FA7)7) AubE o o8 A eyt Concentration (mg/ml.) Thrombin time (sec)
o AR oA, ed At A B2l 6,7-dihydroxy-2,4- DMSO 33.0£0.8
dimethoxy phenanthrenee] “ElW = 3217 &4 (61 LIe} Aspirin 1.0 84.7+0.4
u]—x] oke u]- o= A|BollA2] phenanthrene FEHE 27} 1.5 103+2.9

= v}, & A5 Ao, v} Z2Ro Aerial bulbils of Dioscorea batatas Decne

= BEE9 FYA T Y AT %*é o] A3 ek 12 33.9+1.4
=] ekslo). olElgl A= Jexr} Anle] %)} )23} Methanol ex. 24 48.7+2.2
AR e 7RI 9)e-S vehdin 4.8 92.914.7
1.2 36.2+0.7

Hoixt HlElE F58 X AYI80 Basel yEM wy Hexane It o oS
A E2TE AME o}aw]22 15 mg/ml FEol A, 1'2 SR
3 Tili:',_i A& DMSO=| #13) TTS: °F 3w = Ethylacetate fr. 2.4 52.312.0
(103.02= 1A FF3A 22 TAE 2RIE 4= 919 %A Table 4.8 73.7+5.1
4). 7 A, WghE F2E¢] A9, 4.8 mg/mL 5%l 1.2 31.0:0.8
A obATR LS mg/mlell $Fsh 92,929 TTE eh) Butanol fr. 24 34.9:1.4
o 4% G BYL Vehislch. 2R Agele 7} 48 44.6%3.4
Hat A Ao i*& &M rebd vl 4.8 mg/mL 12 29.4+2.1
oA 300% o]Ake] EEu glgle velglem 24 mg/ Water residue 24 36.7+2.1

mL FEANE 6722 Uehigiet. ol vhe] 94l 23e) 48 352518
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Table 5. DPPH scavenging activities of methanol extract and its organic solvent fractions of aerial bulbils of Dioscorea batatas Decne.

Chemical/extract/fractionates Vitamin C Vitamin E

IBHT

Aerial bulbils of Dioscorea batatas Decene

M. ex. H. fr. EA. fr. B. fr. W. res.

DPPH scavenging activity 15.2 35.6
(ICsp pg/mL) +2.96 +5.12

18.6 376.3 180.9 38.1 1614
+4.05

> 1,000

+32.18  +24.77 +5.82 +32.14

'BHT: butyl hydroxytoluene, M. ex.: The abbreviations used are the same as in the table 3.

7d-5-o} mlmat ) 4 o]k 7k FAjeln, ofAu]Y ¥}
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ol H YT (ICs=38.1 ug/mL), ©] FA] w}e] oDolre]o] E
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Fig. 1. SOD-like activity of methanol extract and its organic
solvent fractions of aerial bulbils of Dioscorea batatas Decne.
@, methanol ex., O, hexane fr.; ¥, ethylacetate fr.; V/, butanol
fr.; MM, water residue and [, vitamin C.
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Fig. 2. Reducing power of methanol extract and its organic sol-
vent fractions of aerial bulbils of Dioscorea batatas Decne. @,

methanol ex., O, hexane fr.; ¥, ethylacetate fr.; V, butanol fr.; Hl,
water residue and [, butyl hydroxytoluene.
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31.6%, 69.6%, 59.4%, 23.8% 2 13.5%% Jepl A oHFig.
2). o) vie] FEE 9 B33 3o §Y 27edA
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3L o|2HE] FAL, oeopAEo|E, Relge] tekat f7]4
W FEE 9 E ARES A g7 g, sald o
Fakst B3-S rlsiec). dedal Mgk 280 wle] o
23 A vhape] 440 RS el gl &
E2ulE 9 F Euiiieo|= glvko] Zbzb 129, 3.4n w9t
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