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Dioscorea alata L, commonly known as "tropical yam" is the most widely consumed yam species
among the 650 yam species belonging to the Dioscoreacea family. It is extensively cultivated in
tropical and subtropical regions and is a major food source in Africa and India. Also, it is used
for medicinal purposes, particularly in China and Taiwan, for its anti-inflammatory properties. In com-
parison to other yam varieties such as D. batatas or D. opposita, the tropical yam has gained popularity
in Korea due to its higher yield per unit area. In this study, the nutritional characteristics and anti-throm-
bosis activity of the aerial bulbils of D. alata L. tropical yam were compared to those of D. opposita.
The results showed that the aerial bulbils of tropical yam exhibited nutritional characteristics and
potent anticoagulant activity compared to those of domestic yam varieties. The bulbils extract of trop-
ical yam showed superior anticoagulant activities against thrombin, prothrombin and blood coagulation
factors. Furthermore, the bulbils extract of tropical yam exhibited strong platelet aggregation inhibition
at 0.25 mg/ml and showed no hemolytic activity up to a concentration of 2.5 mg/ml. These findings
suggest the potential development of high-value anti-thrombosis agents utilizing the aerial bulbils of

tropical yam.
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Table 1. Approximate nutritional composition of the aerial bulbils of Dioscorea opposita and D. alata L.

Aerial Average. . Color Difference
Ligh L R Yell
bulbils weight (g) ightness (L) edness (a) ellowness (b) (AE)
D. opposita 1.53+0.31" 66.09+0.05" -2.70+0.01" 9.91+0.03" 28.32+0.06"
D. alata L. 35.92+11.36° 51.98+0.03° 3.15+0.03 27.83%0.06° 48.26+0.05

Data are presented as the mean = SD of three determinations. Different superscripts within a column differ significantly (p<0.05).
AE= (AL + (Aa)” +(4b)?
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Table 2. Approximate nutritional composition of the aerial bulbils of Dioscorea opposita and D. alata L.

Aerial Contents (%)

bulbils Water Crude protein Crude lipid Crude carbohydrate Ash
D. opposita 69.10+0.664" 4.00+0.180" 0.26+0.011" 1.23+0.136" 1.71£0.044"
D. alata L. 80.80+0.234° 1.19£0.015° 0.12+0.005" 1.46+0.051° 0.57+0.010°

Data are presented as the mean + SD of three determinations. Different superscripts within a column differ significantly (p<0.05).

Table 3. Component analysis of the ethanol extracts prepared from the aerial bulbils of Dioscorea opposita and D. alata L.

. . Extraction Contents (mg/g)
Aerial bulbils o -
(%) Total Polyphenol Total flavonoid Total Sugar
D. opposita 1.99+0.4" 60.60+0.25" 16.40+1.52° 174.2+6.50"
D. alata L. 1.45+0.1° 281.4+0.23 90.90+0.19" 93.75+0.29"

Data are presented as the mean + SD of three determinations. Different superscripts within a column differ significantly (p<0.05).
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Table 4. In vitro anticoagulation activities of the ethanol extracts prepared from aerial bulbils of Dioscorea opposita and D.

alata L.
Anti-thrombosis activi X control
Extract/Chemicals Conc. ; 3 v ( ) 3
(mg/ml) TT PT aPTT
DMSO - 1.000.02° 1.00+0.01° 1.00:£0.00°
Asoirin 5.0 >15° >15¢ >15°
P 1.5 1.57+0.06° 1.42+0.05° 1.63+0.03°
5.0 2.81+0.05° 1.11+0.01° 1.83+0.10¢
D. opposita 25 1.41+0.11° 1.05+0.02" 1.15+0.02°
1.25 1.15+0.04% 1.02+0.01° 1.05+0.04%
5.0 >15° >15¢ >15°
D. alata L. 25 >15° >15¢ >15°
1.25 >15° >15¢ >15°

'TT (thrombin time), ’PT (prothrombin time), and aPTT (activated partial thromboplastin time). Data are presented as relative
clotting time based on solvent control (x control). The solvent control (dimethylsulfoximide) of TT, PT, and aPTT were 28.5
sec, 16.5 sec, and 40.1 sec, respectively. Different letters within a panel differ significantly (p<0.05).
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Table 5. In vitro platelet aggregation inhibitory activities of the ethanol extracts prepared from aerial bulbils of Dioscorea opposita

and D. alata L.

Sample Conc. Aggregation Curve PAR'

/chemical (mg/ml) Amplitude (ohm) Slope Lag time: (sec) Area under Curve
- 24 5 38 142.4
+
DMSO - 24 4 39 150.0 100+2.9
Aspiri 0.5 11 2 37 61.7 42.2
Spi 025 16 2 32 100.5 68.7

D. opposita 0.25 27 7 4 261.6 178.7
D. alata L. 0.25 19 2 27 130.6 89.3

'PAR : Platelet Aggregation ration. Data are presented as representative result relative of independent three determinations.
Amplitude is expressed as ohms by maximum extent of platelet aggregation, and slope (rate of reaction) is determined by drawing
a tangent through the steepest part of curve. Area under the curve (AUC) was calculated from the platelet aggregation curve.
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Fig. 2. In vitro platelet aggregation inhibitory activities of the ethanol extracts of aerial bulbils of Dioscorea opposita and D.

alata L. (A) DMSO, (B) aspirin (0.25 mg/ml), (C) aspirin (0.5 mg/ml), (D) ethanol extract of aerial bulbils of D. opposite,

(E) ethanol extract of aerial bulbils of D. alata L.

Table 6. Hemolytic activities of the ethanol extracts prepared
from aerial bulbils of Dioscorea opposita and D. ala-
ta L.against human red blood cells

Chemicals/Samples  Conc. (mg/ml) Hemolysis (%)
DMSO - 0.90+1.3
Triton X 100 1.0 100.0+0.1"
0.1 95.4+1.2°
0.05 80.7+7.3¢
Amphotericin B 0.025 59.5+6.3%
0.013 48.2+5.9°
0.007 38.0+0.7°
D. opposita 2.5 -2.5+1.9°
D. alata L. 2.5 -1.7£1.6"

Data are presented as the mean + SD of three determinations.
Different superscripts within a column differ significantly (p<
0.05).

Hoixt FE29| He7 SEHEY

b g dojnp oAzt FEE0] SAFAE Bk 48
o2 AdT §E&E Fretl o, 1 A= Table 69
YEt A A4 &4 272 AHE-E Triton X-100 2
amphotericin B Z+2F 1.0 2 0.1 mg/ml =4 = 95%

ool &¥8&4d-e Uit v drt gl dAjut
Azt FEEL, 25 mgml FE7HA] LS A5 YEr
WA skt olg g A duinf AR FER] &
1, 4% SPAN 4L 7H Ao FEH LA R
M 7hsde AASL Aot

ZAe 2

This study was supported by a grant Development of re-

gional specialized crop technology (RS-2022-RD010286)

from Rural Development Administration, Korea.

The Conflict of Interest Statement

The authors declare that they have no conflicts of interest

with the contents of this article.

References

1. Ahn J. H., Son, K. H., Sohn, H. Y. and Kwon, S. T. 2005.
In vitro culture of adventitious roots from Dioscorea nip-
ponica Makino for the production of steroidal saponins.
Kor. J. Plant Biotechnol. 32, 317-223.

2. Ahn, S. M., Jang, H. S., Kwun, L. S. and Sohn, H. Y. 20009.
Evaluation of antimicrobial, antithrombin, and antioxidant
activity of aerial bulbils of Dioscorea batatas Decne. Kor.
J. Microbiol. Biotechnol. 37, 266-272.

3. Bijak, M., Bobrowski, M., Borowiecka, M., Podsedek, A.,
Golanski, J. and Nowak, P. 2011. Anticoagulant effect of
polyphenols-rich extracts from black chokeberry and grape
seeds. Fitoterapia 82, 811-817.

4. Bijak, M., Nowak, P., Bobrowiecka, M., Ponczek, M.,
Zbikowska, H. and Wacowicz, B. 2012. Protective effects
of (-)-epicatechin against nitrative modifications of fibri-
nogen. Thrombosis Res. 130, 123-128

5. Chen, H., Qi, X., He, C., Yin, Z., Fan, D. and Han, G.
2013. Coagulation imbalance may not contribute to the
development of portal vein thrombosis in patients with
cirrhosis. Thrombosis Res. 131, 173-177.

6. Chin, H, S., Son, R. H., Lee, Y. H.,, Ham, A., Mar, W.,
Kim, W. K. and Nam, K. W. 2010. Antimicrobial activities
of eight compounds purified from the roots of polygala
tenuifolia willdenow and the aerial bulbils of Dioscorea



158

10.

11.

12.

13.

14.

15.

16.

17.

18.

BB UTIX] 2024, Vol. 34. No. 3

batatas Decene. Yakhak Hoeji 54, 106-111.

. Han, Y. N. Hahn, S. H. and Lee, I. R. 1990. Purification

of mucilages from Dioscorea batatas and D. japonica and
their content analysis. Kor. J. Pharmacogn. 21, 274-283.

. Kang, T. H., Choi, S., Lee, T., Son, M. and Kim, S. Y.

2008, Characteristics of antidiabetic effect of Dioscorea
rhizoma (1) - Hypoglycemic effect. Kor. J. Food Nutr. 21,
425-429.

. Kang, T. H., Choi, S., Lee, T., Son, M. and Kim, S. Y.

2008, Characteristics of antidiabetic effect of Dioscorea
rhizoma (2) - prevention of diabetic neuropathy by NGF
induction. Kor. J. Food Nutr. 21, 430-435.

Kim, H. Y., Song, H. S. and Lee, G. L. 2022. Nutritional
analysis of wild Conyza canadensis L. extract. J. Naturop-
athy 11, 100-108.

Kim J. I, Jang, H. S., Kim, J. S. and Sohn, H. Y. 2009.
Evaluation of antimicrobial, antithrombin, and antioxidant
activity of Dioscorea batatas Decne. Kor. J. Microbiol.
Biotechnol. 37, 133-139

Kim, M. S. and Sohn, H. Y. 2014. Anti-thrombosis activity
of the aerial parts of Aruncus dioicus var kamtschaticus.
J. Life Sci. 24, 515-521

Kim, M. S. and Sohn, H. Y. 2015. Anti-coagulation and
anti-platelet aggregation activity of the mature fruit of
Sorbus commixta. Micobiol. Biotechnol. Lett. 43, 373-377.
Kim, M. S. and Sohn, H. Y. 2016. Anti-oxidant, anti-coag-
ulation and anti-platelet aggregation activities of black cur-
rant (Ribes nigrum L.). J. Life Sci. 26, 1400-1408.
Kim, Y. H., Lim, S. T. and Han, B. H. 2012. In Vitro
micropropagation of chinese yam (Dioscorea opposita
Thunb.) through the culture of micro-tuber sections and
by addition of liquid medium. Kor. J. Med. Crop. Sci. 20,
190-194.

Kuete, V., Betrandteponno, R., Mbaveng, A. T., Tapondjou,
L. A., Meyer, J. J., Barboni, L. and Lall, N. 2012. Antibac-
terial activities of the extracts, fractions and compounds
from Dioscorea bulbifera. BMC Complement. Altern.
Med. 12, 228. doi: 10.1186/1472-6882-12-228.

Kum, E. J., Park, S. J., Lee, B. H., Kim, J. S., Son, K.
H. and Sohn, H. Y. 2006. Antifungal activity of phenan-
threne derivatives from aerial bulbils of Dioscroea batatas
decne. J. Life Sci. 16, 647-652

Kwon, C. S., Sohn, H. Y., Kim, S. H., Kim, J. H., Son,
K. H.,, Lee, J. S, Lim, J. K. and Kim, J. S. 2003. Anti-obe-
sity effect of Dioscorea nipponica Makino with lipase-in-

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

hibitory activity in rodents. Biosci. Biotechnol. Biochem.
67, 1451-1456.

Kwon, C. S., Son, I. S., Shim, H. Y., Kwun, I. S. and
Chung, K. M. 1999. Effects of yam on lowering cholesterol
level and its mechanism. Kor. J. Food Nutr. 32, 637-643.
Kwon, E. G., Choe, E. M. and Gu, S. J. 2001. Effects of
mucilage from yam (Dioscorea batatas DECNE) on blood
glucose and lipid composition in alloxan-induced diabetic
mice. Kor. J. Food Sci. Technol. 33, 795-801.

Kwon. J. B., Kim. M. S. and Sohn, H. Y. 2010. Evaluation
of antimicrobial, antioxidant, and antithrombin activities
of the rhizome of various Dioscorea species. Kor. J. Food
Preserv. 17, 391-397.

Kwon, J. E., Kwon, J. B., Kwun, 1. S. and Sohn, H. Y.
2010. Antimicrobial and antioxidant activity of the Discorea
alata L. Kor. J. Microbiol. Biotechnol. 38, 283-288.
Kwon, J. E., Baek, U. H., Jung, I. C. and Sohn, H. Y.
2010. Biological activity of fresh juice of wild-garlic,
Allium victorialis L. Kor. J. Food Preserv. 17, 541-546.
Lee L. S., Chung, S. Y., Shim, C. S. and Koo, S. J. 1995.
Inhibitory effects of yam (Dioscorea batatas DECNE) ex-
tracts on the mutagenicity. Kor. J. Soc. Food Sci. 11, 351-
355.

Lee, M. H., Sung, H. J.,, Kwon, C. S. and Sohn, H. Y.
2018. Anti-coagulation and anti-platelet aggregation activ-
ities of black ginger (Kaempferia parviflora). J. Life Sci.
28, 1068-1075.

Lee, Y. S., Kwon, H. Y., Hwang, E. K. and Sohn, H. Y.
2022. Anti-thrombosis and anti-oxidant activities of edible
flower. J. Life Sci. 32, 989-996.

Ryu, H. Y, Kim, Y. S., Park, S. J., Lee, B. H., Kwon,
S. T. and Sohn, H. Y. 2006. Isolation and characterization
of yam-putrefactive psychrotrophic bacteria from rotted
yam. Kor. J. Microbiol. Biotechnol. 34, 109-114.
Singleton, V. L., Orthofer, R. and Lamuela-Raventos, R.
M. 1999. Analysis of total phenols and other oxidation
substrates and antioxidants by means of Folin-Ciocaleau
reagent. Methods Enzymol. 299, 152-178

Sweeney, J. D., Hoerning, L. A. and Fitzpatrick, J. E.
1989. Whole blood aggregation in Von willebrand disease.
Amer. J. Hematol. 32, 190-193.

Valentina, U., Fabcic, J. and Stampar, F. 2007. Sugars, or-
ganic acids, phenolic composition and antioxidant activity
of sweet cherry (Prunus avium L.). Food Chem. 107, 185-
192.



Journal of Life Science 2024, Vol. 34. No. 3 159

B

£ . oo Fofxt FE29| 31 & S
HMay - zad) - gzet - ozW - uEg . g8’
(AB5d71&9 ARATAAATE, TSt 4 FG Pt
glon, 2w,

doutE &R Dioscorea alata L= 7 AA 6504 F2] u} T = 73 Ho] AH|= 1
HAstAl Aufst A AA S A=A E F8 A8 W o= o] &HI
Atk A FUolA = 718 Tt B Autel Hls) 2n) o] £ FEFS UEtdE vt AErt S
star glom, drfute] F2 #ile]l HFH Jok 2y A7EA Sdivte] Fol @A tiE A=
Argolth. B AFolAes wu dvt B dofrl AR kg FEES ZAS, Tl Gt}
FEAQ 9 FE2E9 3¥A &84S FUreiEt O A, vt Odoz]z]'h
S, Sk el 4ok 2L, QA el e 125 mn

S8 WS TAA ANE UElol BB 5T BHE
5717

oFH = Aol 4]

ARG 4
sl ek goistel 5y
o] A3} A YFHo 2 ¢4

Wl

oA ohiAAnT S5 EEH, ZE g

e S0 848 $HASN FAE e £ Aol G FEEE 2.5 meml

AZE ATl thak SRBAE A3 UehbA gl @@ A, Aujv} JoArt A2e TEL
sk gk,

AR A FsEe AN



