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In Korea, the aerial parts of the halophyte Salicornia europaea, known as hamcho, are used in salads
in April - June and in oriental medicine in September - October In this study, with the aim of devel-
oping functional foods to aid blood circulation, hot water extract (HWE) and ethanol extract (EE) were
prepared using hamcho harvested from the fields of Shinan, Jeonnam, Korea on 5th April (HWE-04,
EE-04), 5th July (HWE-06, EE-06), 5th August (HWE-08, EE-08), 5th September (HWE-09, EE-09), and
5th October (HWE-10, EE-10), and their antioxidant and antithrombosis activities were evaluated.
Among the HWEs, HWE-10 showed the highest concentration of total polyphenols and total fla-
vonoids (22.4 and 17.6 mg/ml, respectively), and EE-09 had the highest concentration among the EEs
(20.1 and 19.3 mg/ml, respectively). Among the HWEs and EEs, HWE-08 and EE-08 had the highest
total sugar and reducing sugar content. In the antioxidation assay, HWE-10 and EE-09 showed strong
reducing power, as well as DPPH, ABTS, and nitrite scavenging activities. The calculated RCsps of
EE-09 against DPPH, ABTS, and nitrite were 578, 277, and 68.8 ng/ml, respectively. The antithrombosis
activity assay revealed that HWE-04, HWE-06, EE-04, and EE-06 had anticoagulation activity against
coagulation factors and that HWE-08, HWE-09, EE-08, and EE-09 expressed strong thrombin inhibitory
activity, which was comparable to the antithrombosis activity of aspirin. In addition, EE-06 and
HWE-08 exhibited strong aggregation inhibitory activities against human platelets. The results suggest
that extract from hamcho harvested in particular periods and prepared using a defined solvent has
strong potential as a novel food ingredient and an antioxidant and antithrombosis agent.
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Fig. 1. Photography of the hamcho (Salicornia europaea) used. Hamcho was harvested at (A) 5" Apr,, (B) 5, Jun,, (C) 5" Aug,,
(D) 5™ Sep., and (E) 5™ Oct from the culture fields of Shinan, Jeonnam, Korea.
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Table 1. The calculated RCsps as radical scavenging activity of the extracts of hamcho harvested during 5" Apr. to 5™ Oct.

Radical scavenging activity (RCso: ng/ml)

Chemical/samples - - —
DPPH anion ABTS cation Nitrite
Vitamin C 8.2 3.8 113
Apr. 604.8 483.8 226.9
Jun. 725.3 322.7 1441
Hot water extract Aug 2062.2 477.5 246.3
Sep. 960.7 3329 153.9
Oct. 564.3 269.4 143.1
Apr. 654.4 658.5 249.8
Jun. 719.1 4219 1775
Ethanol extract Aug 1050 4731 116.7
Sep. 578 277.2 68.8
Oct. 977.1 384.1 126.6
FxE Agete Ao AEFS grdn o of~9 YR g Ao R FAFH S th(Table 2). ¥HH 9|
A A A #HY ZREEW Ae dF FEEY
BE0 FEAT|Y g 3 OlElE FEE29 FEM &4 AE 4684 St on, dee F252 10894 7}
¥ Hag7 S & Agatgou, ok~ (15 mg/ml)ol Hls) wokd EAE
gz F2E9 A 24 < HUs7] el 5 mg/ml F5 et ok Wl dd 3 389 aPTTY A% € 722
o NEE o] &3t 3 "—‘1%1 A e €4S % 7hek A th(Table o A% 4~64 Fx FEFA k29 Y (15 mg/ml)ETH -
2, Table 3). UA EEH B A%, € FEE4 = 9¢ T FEI BAS U, ol g FE2AAE
Fz7 EEW BYS 1768 AFAA g EEW Asr} FEA Uestth 53] s F2E29 4 64 ofF #AA
ZEstaon, ol dgE FEEAE 1.944] 047“]74 & | aPTT A7} 108 x4 1A 724 A S7hskin
g HE S e o] Hd A BAH L 1.5 mg/mlis = olg g AFE 4~6¥89 Fx7F UUA FSAAZ, 8~9€ 9
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Table 2. Anti-coagulation activities of the hot water extracts of hamcho harvested during 5™ Apr. to 5 Oct.

Chemical/ Conc. Anti-coagulation activity (x control)
Samples (mg/ml) Thrombin time Prothrombin time aPTT!

Control (Water) - 1.00+0.04" 1.00+0.02° 1.00+0.10°
Aspirin 15 1.68+0.06° 1.58+0.07° 1.64+0.06°
Apr. 5.0 1.09+0.04° 1.23+0.03" 1.43+0.04°
June 5.0 1.38+0.00° 1.3120.01° 1.710.02°
Aug, 5.0 1.42+0.02 1.06+0.06™ 1.09+0.01°
Sep. 5.0 1.76+0.01" 1.10+0.02" 1.28+0.18™
Oct. 5.0 1.45+0.02" 1.16+0.04™ 119009

'aPTT : activated Partial Thromboplastin Time

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 24.1 sec, 18.6 sec and 45.6 sec,
respectively. Different superscripts within a column differ significantly (p<0.05).

Table 3. Anti-coagulation activities of the ethanol extracts of hamcho harvested during 5™ Apr. to 5 Oct.

Chemical/ Conc. Anti-coagulation activity (x control)
Samples (mg/ml) Thrombin time Prothrombin time aPTT

Control (DMSO) - 1.00+0.02° 1.0040.02° 1.00+0.03°
Aspirin 15 1.68+0.06° 1.58+0.07° 1.64+0.06°
Apr. 5.0 1.49+0.06° 1.16%0.02° 1.78+0.07°
June 5.0 1.22+0.03° 1.14+0.03° 1.43+0.04°
Aug. 5.0 1.84+0.12° 1.14+0.04° 1.15+0.21°
Sep. 5.0 1.94+0.04° 0.84+0.07° 1.05+0.08"
Oct. 5.0 0.97+0.05" 1.25+0.01 1.56+0.11"

'aPTT : activated Partial Thromboplastin Time

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 24.1 sec, 18.6 sec and 45.6 sec,
respectively. Different superscripts within a column differ significantly (p<0.05).
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