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Sorbus commixta, a flowering plant in the Rosaceae family, is native to Japan and Ulleung Island,
Korea. This plant is also called maga-mok or mai-mok in Korea because the bud of the stem has a
similar shape to the teeth of a horse. In this study, hot water extracts from different parts of S. com-
mixta, such as leaf, stem, and immature and mature fruits, were prepared, and their antithrombosis
and antioxidant activities were evaluated. The extraction yield and pH of stem extracts were 3.99%
and 5.5, respectively. The stem extracts contained 89.2 mg/g of total polyphenols and 28.3 mg/g of
total flavonoids. The hot water extracts prepared from the leaf, stem, immature, and mature fruit of
S. commixta exhibited no hemolytic activity against human red blood cells, up to a concentration of
0.5 mg/ml. In an anticoagulation assay, the stem extracts showed strong extension in thrombin, pro-
thrombin, and activated partial thromboplastin times, whereas the other extracts had no anti-
coagulation activity. In a platelet aggregation inhibitory activity assay, all the extracts tested had no
inhibitory activity against human platelets. With regard to antioxidation activity, the stem extracts
showed stronger radical scavenging activity and reducing power activity than the other extracts. The
calculated RCsps, the concentration required for 50% radical scavenging activity, for DPPH anions,
ABTS cations, and nitrite of the crude stem extracts were 119.7, 53.3, and 117.5 ng/ml, respectively,
whereas they were 13.7, 5.2, and 14.9 ng/ml for DPPH anions, ABTS cations, and nitrite, respectively,
for vitamin C. The results suggest that the stem extracts of S. commixta have strong potential for use

as a novel resource for antithrombosis agents.
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Table 1. Information of used parts of Sorbus commixta, ex-
traction yields and pH of hot water extracts

Parts of Extraction

S. commixta  yields (%) pH Photos
| Fruit 872¢051  5.0+0.1
(immature)
Fruit 21824189 41402
(mature)
Leaf 1628092 5501
Stem 3994055  55+0.1

g &4 P37ty g &2F 2+ vitamin C (Sigma Co.)E, 41l
Hx7 2+ DMSOE AHE-at3ith 3 nitrite scavenging ac-
tivity 9] 4% o}2AE &A1 mM)ol A EE&H S 713 o
719l 0.1 N HCI 718 pH 128 243 3, 37Tl A 147t
HH& A7l & Griess reagent (Sigma Co.) & 7}8ta £33+

t}. o] & 1587+ /5‘__].9_01]/%] B3] 3 50 nmol A EREE =4
3ol A2 nitrite $< ZH YT NSA (%)= g9 A9

o3 741*&%}95121?4[ |, &7 849 MuE RCHO.2 UYERRRL
=3
NSA (%) = [1-(A-C)/B] x100,
A: 1 mM nitrite & AEE A713lY 1A HEAIZ
T F3E,

B: 1 mM nitrite €99 3%, C A59 4=,

7[Et B4
Total flavonoid (TF) ¥ Total polyphenol (TP) 3 Z4-&
712 Had AR5l wet FA4s0em, 42 rutind}
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Table 2. Component analysis of hot water extracts prepared from different parts of Sorbus commixta

Component (mg/g-extract)

Samples - -
Total polyphenol Total flavonoid Total sugar Reducing sugar
Fruit (immature) 66.9+1.5" 43503 482.6+3.0° 171.6£5.0°
Fruit (mature) 15.2+0.1° 12.2+0.3° 159.5+0.5" 82.1£1.9°
Leaf 84.4+0.4° 51.2+0.4¢ 366.2+2.0° 57.7+3.8°
Stem 89.241.9 283+0.2° 424.0£10.0° 186.210.6"

Different superscripts within a column differ significantly (p<0.05).
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Table 3. Hemolytic activity of the hot water extracts prepared
from different parts of Sorbus commixta against human
red blood cell (hRBC)

Chemicals/Parts (mg/ml)  Hemolysis against hRBC (%)

DMSO -0.6+1.6"
Triton-X 100 (1.0). 100+1.4°
Amphotericin B (0.02) 99.4+2.1°
Fruit, immature(0.5) -2.3+0.3°
Fruit, mature (0,5) 14+12°
Leaf (0.5) -3.0+1.2°

Stem (0.5) 23403

Data are presented as the meantSD of three determinations.
Hemolytic activity was evaluated using 4% human red blood
cell and the relative hemolysis (%) was calculated by following
equation. (%) Hemolysis = [(Abs. S - Abs. C)/(Abs. T - Abs. C)]
x100 (For Abs. S, Abs. C and Abs.T, refer the materials and
methods). Different superscripts within a column differ sig-
nificantly (p<0.05).

triton-X %! amphotericin B¥ 1 mg/ml ¥ 0.02 mg/ml &%=
Aol o3 100% & AU ¥, thofgd npybE 9 3=
=< 05 mg/ml =744 As FEBA o] YEYA ot

497 490 g2 FHS
T}(Table 3).

He dehid goele Bes g

Ctekst 2219 0Ptg FEE9 in-vitro S 4
0o nprks EAZEE AZRE 5 g
24 Brte A8l 93 A g4 S st wx
272 A8d FFAA aspirin (15 mg/ml)E F
H & TT+ 2,09, PT+ 224, aPTT+ 1.94) AAAA 5
g A &S e ATHTable 4). vh7Hs €5
E 3 4534 s 9 A FEEAAE @980 #
EgY, Z2EEW, A3 a0 thg A7} of 23
vl mu st on, fYsA 7] FEEANAT 5 mg/ml
SoA TT, PT, aPTTS A7) s 2% 158 o4 4
NAE ZEd 933 Al &4o] YETH(Table 4). =
A A A B Ao FFA JTE dte A 28]
SAAN S G713 A, RE mItE 225N S
A 242 YEUA Gyt 272 AEH of2d
FEEHOT AW FHE AR o, A& FEE
e L38 mokg Z7EAH 0] YEPGT
(Table 5).
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Table 4. Effect of the hot water extracts prepared from different parts of Sorbus commixta on blood coagulation

Chemicals/ Concentration Anti-Coagulation activity (x control)

Parts (mg/ml) TT PT aPTT

DMSO - 1.0+0.0° 1.0+0.0° 1.0+0.0 °
Aspirin 15 2.040.1° 2.240.0° 1.9+0.1°
Fruit (immature) 5 1.0£0.0° 1.0£0.0° 1.1£0.0°
Fruit (mature) 5 1.0£0.1° 1.0£0.0° 1.1£0.0™
Leaf 5 1.20.0° 1.0£0.0° 1101

Stem 5 >15.0° >15.0° >15.0°

25 1.00.0° 1.00.0° 1.2+0.0°

Data are presented as relative clotting time based on solvent control (x control). The thrombin time (TT), prothrombin time (PT)
and activated partial thromboplastin time (aPTT) of solvent control (dimethylsulfoximide) were 24.8 sec, 18.1 sec and 40.2 sec,
respectively. Different superscripts within a column differ significantly (p<0.05).

Table 5. Effect of the hot water extracts prepared from different parts of Sorbus commixta on platelet aggregation activity

Chemicals/Parts Concentration ~ Amplitude Slope Lag time Area under Platelet. gggregation
(mg/ml) (ohm) (sec) activity (%)

DMSO - 14 3 18 1143 101.3
DMSO - 15 2 21 1114 98.7
Aspirin 0.5 8 1 30 54.6 484
0.25 14 2 18 942 83.5
Fruit (immature) 0.25 15 5 16 120.6 106.9
Fruit (mature) 0.25 16 5 18 140.6 124.7
Leaf 0.25 14 3 18 1163 103.1
Stem 0.25 14 3 18 116.2 103.0

'PAA : Platelet Aggregation Activity. 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 is a calculated area in descent drawing during platelet aggregation.
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Table 6. The calculated RCs as radical scavenging activity of
the hot water extracts prepared from different parts
of Sorbus commixta

Chemicals/ Radical scavenging activity (RCs)
Parts DPPH ABTS Nitrite
Vitamin C 13.7 52 149
Fruit (immature) 203.7 109.3 84.9
Fruit (mature) >500 2515 >200
Leaf 196.6 64.9 487

Stem 119.7 533 117.5

: Vitamin C (M), fruit, immature (@), fruit mature (O), leaf (¥) and stem (V).

WL 27 FEE2¢ AeH, o, vlsD, 44e 328
0.2 40l AU, Nivie 27501 S0l A 83k 1%

TMW Y 2ol yeRten, €7 #&= 100 ug/ml
ZolA 46%°) £A% = UEhof 53 275 YE
‘}iﬁ} gdg o Ffole 2714 o FEE0 M §53A

}
o, A& Aol v kst th(Fig. 1). d4tstg o] 744
3 wylE £7] #EE9 DPPH £9]2, ABTS %o|&
2 nitrite 275l H& RCo= 42 119.7, 533, & 1175 ng/
mle 2 A4tE ek, d4tskA <l vitamin C¢ DPPH 9|2,
ABTS %0]& 2 nitrite 27 5l 3t RC507} 7+7+ 137, 5.2,
2 149 ug/ml‘?j] & ﬁﬂfﬂ o, sphE £7] FEES AAHA
EHOﬂ = 6& Jﬁ} %H»"— UrEhH E}(Talole 6).
—3— L}EHH
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lo rr o>‘ &2
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