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Anti-coagulation and Anti-platelet Aggregation Activity of the Mature Fruit of Sorbus commixta
Mi-Sun Kim and Ho-Yong Sohn*
Department of Food and Nutrition, Andong National University, Andong 760-749, Republic of Korea

The mature fruit of Sorbus commixta is known as magaja in Korea and is consumed in the form of tea and wine. In addition, it
has been used to treat hypertension and articular neuralgia in folk medicine. In this study, the ethanol extract of magaja and
its subsequent organic solvent fractions were prepared, and their in vitro anti-coagulation, and platelet aggregation inhibitory
activities were evaluated. Among the fractions, the ethylacetate fraction demonstrated significant inhibition against thrombin,
prothrombin, blood coagulation factors and platelet aggregation, without hemolysis activity up to 0.5 mg/ml. Our results sug-
gest that the ethylacetate fraction of magaja has the potential to be used as a new anti-coagulation agent.
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Table 1. Yields of ethanol extract and its solvent fractions of the fruit of Sorbus commixta and their component analysis.

. Extraction/Fraction Content (mg/g)
Extract/Fraction . o - -
yield (%) Total polyphenol Total flavonoid Total sugar Reducing sugar
Ethanol ex’. 19.1+£0.2 255+1.3° 20.8 + 0.4° 243.8 + 8.2° 132.3+0.1°
Hexane fr2. 32+0.1 19.1+1.0° 39+16° 53.5+0.72 43.5+0.9°
Ethylacetate fr. 21+£01 262.4 +1.6° 245.0+0.9¢ 61.5+0.4° 455+19°2
Butanol fr. 25.2+0.2 68.0+1.19 56.4 £ 4.0° 200.1 +2.2° 136.2 + 0.6°
Water residue 68.4+1.4 35+0.12 29+0.12 233.3 £ 4.4¢ 1433+ 1.2¢

'ex: extract, fr: fraction. Data are presented as the mean + SD of three determinations. Different letters within a column differ

significantly (p < 0.05).
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Table 2. Effect of the ethanol extract and its solvent fractions of the fruit of Sorbus commixta on blood coagulation.

Conc. Anti-thrombosis activity'
Samples
(mg/ml) TT PT aPTT
DMSO - 1.00 + 0.04° 1.00 +£ 0.032 1.00+0.002
Aspirin 1.5 1.83+0.12¢ 1.86 + 0.05¢ 1.92 £ 0.01°
Ethanol ex?. 5 1.01+£0.03? 1.02 £ 0.042 1.10 + 0.00°
Hexane fr’. 5 1.11+£0.02° 0.98 £ 0.00% 0.97 £0.00°
5 >15.0° >15.0° >15.0f
Ethylacetate fr. 25 1.47 £ 0.08° 1.27 £ 0.04° 1.40 £ 0.07°
1.25 1.14 + 0.05° 1.10 + 0.02° 1.15+ 0.1
Butanol fr. 5 1.05 £ 0.03%° 1.82 + 0.04¢ 1.70 £ 0.03¢
Water residue 5 1.14 £ 0.00° 0.98 +0.032 1.06 + 0.01%°

"Anti-thrombosis activity: Data are presented as relative clotting time of sample based on solvent control. %ex: extract, 3fr: frac-
tion. The thrombin time (TT), prothrombin time (PT) and activated partial thromboplastin time (aPTT) of solvent control (dimeth-
ylsulfoximide) were 24.8 sec, 18.1 sec and 41.1 sec, respectively. Different letters within a column differ significantly (p < 0.05).

o e R R 10 T S ST 1} ol ol
L
1\\ w .\ ‘ ‘» ~\ 3 ‘I K W .L 0 r e r W
b 2l |yl INEETAN ! | %! | u %! [l » " »
Loy L L E -
-\ o \ | | A |3 JIE DNELL » r&—ﬂﬂ— » \ u | )
“-‘ % .‘ \\‘ b L) 5 ol 1 1S L \ L
\ o (LN TR T IN AR A 5 L ol [s -
i \ bl [1] I \ Al ol | \ | )
N AR | i JlL W ] % Y AR ]
\ S ECTTTTTTE 6 LN T LEE T v ! [ { HETIY
\ | \ b [% NIl —t J i i \ b 4 \
N LB T TTTTE bl 1L ) I , NI LN
N \ 1Tl \ N N
" o) [ 3N W- » 1l ® » [
\ TTTTE K \
3 i " " 1w 2! V]
LU \
E R EED T IEER ECOEEET EE R B E LR EEEED] R
Ll e e e e bt e e e
A B C D E F G H

Fig. 1. Diagram of impedance changes during platelet aggregation after addition of aspirin and the samples of the fruit of Sorbus
commixta in whole blood aggregometer. (A) DMSO, (B) aspirin (0.5 mg/ml), (C) aspirin (0.25 mg/ml), (D) ethanol extract, (E) n-hexane
fraction, (F) ethylacetate fraction, (G) butanol fraction, and (H) water residue. Aggregation was induced by addition of 2.5 ul of collagen
(1 mg/ml) into cuvette containing 50 wl of washed PRP and measured the impedance change for 12 min.
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Table 3. Platelet aggregation activities of the ethanol extract and its solvent fractions of the fruit of Sorbus commixta.

Chemicals/Samples Amplitude Slope Lag time Area under PAR'

(mg/ml) () (€2/min) (sec) (%)
DMSO 21 2 18 165.5 100
Aspirin (0.5) 10 1 30 60.8 441
Aspirin (0.25) 18 2 24 111.6 81.0
Ethanol ex?. (0.25) 24 4 14 190.4 123.9
Hexane fr3. (0.25) 3 1 23 27.4 19.9
Hexane fr. (0.125) 13 4 4 92.0 66.8
Ethylacetate fr. (0.25) 6 3 8 48.3 35.1
Ethylacetate fr. (0.20) 10 2 5 79.7 57.9
Ethylacetate fr. (0.15) 15 3 4 114.3 83.0
Ethylacetate fr. (0.12) 22 4 6 172.4 125.2
Butanol fr. (0.25) 21 3 15 147.7 107.2
Water residue (0.25) 21 3 16 151.6 110.1

"PAR: Platelet Aggregation Ratio, 2ex: extract, 3fr: fraction. Data are presented as a representative result relative of indepen-
dent 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 is a calculated area in descent

drawing during platelet aggregation.
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