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Abstract

The current study was performed to investigate the changes of bio-activities of Salicornia europaea (SE) depending
on the different dry methods. The ethanol extracts were prepared from the freeze-drying SE (FD), hot-air drying
SE (HD), and shade drying SE (SD). Their anti-oxidant and anti-thrombosis activities were compared. The yields
of ethanol extraction in FD, HD, and SD were 14.4, 13.2 and 11.9%, respectively. The highest contents of total
polyphenol (4.6 mg/g) and total sugar (23.4 mg/g) were shown in FD, whereas, the highest content of reducing
sugar (14.6 mg/g) was observed in HD. In anti-oxidation activity assay, the FD and HD showed similar radical
scavenging activities and reducing power. However, in SD, nitrite scavenging activity and reducing power were
severely decreased. In anti-coagulation activity assay, the thrombin time (TT), prothrombin time (PT) and activated
partial thromboplastin time (aPTT) of FD, HD and SD did not show significant changes at 5 mg/mL concentration.
But the HD at 7 mg/mL had strong inhibitions against thrombin and blood coagulation factors. The platelet aggregation
and hemolysis activities were not affected by dry methods. Our results suggest that both FD and HD are effective
to maintain the functional ingredient of SE, and HD is economic and efficient dry process for production of functional
food.
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Table 1. Extraction yields and component analysis of the ethanol
extracts of Salicornia curopaea prepared by different dry methods

Contents (mg/g)

Samol Extraction .
AMPIES vield (%) _ Total Total Total Reducing
Polyphenol  flavonoid sugar sugar
Freeze drying 144 46:01"  42:02°  234:00° 65809
Hot-air drying 132 40:04°  43102°  205:09"  14.6£10°

Shade drying 119 32403 44+04"  125504°  44402°
"Different superscripts within a column differ significantly (p<0.05).
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Table 2. Anti-oxidation activities of the ethanol extracts of
Salicornia europaea prepared by different dry methods

Radical scavenging activity” (%) Reducing power

Samples

DPPH ABTS Nitrite (0.5 mg/mL)
Freeze drying  28:07%  217£27°  4L1£19°  0.041:0001°
Hotair drying 2538 213:06'  429:16° 00790001
Shade drying  -0.7+40"  28.1+14°  172823°  -0.009+0.001°

PRadical scavenging activity: The concentrations used for DPPH and ABTS scavenging
activity assay, and nitrite scavenging activity assay were 0.5 mg/mL and 0.2 mg/mL,
respectively.

"Different superscripts within a column differ significantly (p<0.05).
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Table 3. The calculated RCss of the ethanol extracts of
Salicornia europaea prepared by different dry methods

RCs” (mg/mL)
Samples/Chemical
DPPH ABTS Nitrite
Freeze drying NC? 13152 384.2
Hot-air drying NC 1,5525 2357
Shade drying NC 9508 626.6
Vitamin C 110 34 92

"RCsy, The concentration required to scavenger 50% of particular radical under the
standard conditions.

PNC, Not calculated. Different superscripts within a column differ significantly
(p<0.05).
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Fig. 1. Effect of the ethanol extracts of Salicornia europaea
prepared by different dry methods on blood coagulation.

Relative TT, PT, and aPTT are dimensionless.
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Table 4. Effect of the ethanol extracts of Salicornia europaca prepared by different dry methods on human platelet aggregation

Sample/Chemicals Conc. (mg/mL) Amplitude (ohm) Slope Lag time (sec) Area under PAA" (%)
DMSO 21 3 62 1306 1000
21 3 6 1305 1000
050 4 0 119 22 170
Aspirin 025 9 1 80 478 366
0.125 13 2 8 69.0 529
Freeze drying 025 28 4 23 1879 1439
Hot-air drying 025 25 4 26 1816 139.1
Shade drying 025 28 4 2 179.7 1376

PPAA, 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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Fig. 2. Diagram of impedance changes during platelet aggregation after addition of aspirin and the ethanol extracts of Salicornia europaea
prepared by different dry methods.

A, DMSO; B, aspirin (0.5 mg/mL); C, aspirin (0.25 mg/mL); D, aspirin (0.125 mg/mL); E, freeze dried, F, hot-air dried, G, shade dried Salicornia europaea. Aggregation
was induced by addition of 2.5 uL of collagen (1 mg/mL) into cuvette containing 50 pL of washed PRP and measured the impedance change for 12 min.
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Table 5. Hemolytic activity of the ethanol extracts of Salicornia
europaea prepared by different dry methods against human red
blood cell (hRBC)

Chemicals/Samples (mg/mL) Hemolysis against hRBC (%)

DMSO 06+1.6"

Triton-X 100 (1.0). 100.4+1.4°
Amphotericin B (0.02) 100.8:2.5°
Freeze drying (1.0) 2.140.1°
Hot-air drying (1.0) 08+08°
Shade drying (1.0) 2342.0°

"Data are presented as the mean+SD of three determinations. Hemolytic activity was
evaluated using 4% human red blood cell and the relative hemolysis (%) was calculated
by following equation.

"Different superscripts within a column differ significantly (p<0.05).
Hemolytic activity(%)=[(Abs. S-Abs. C)/(Abs. T-Abs. C)]x100 (For Abs. S, Abs.
C and Abs.T, refer the materials and methods).
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