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Kaempferia parviflora, an herbaceous plant in the family Zingiberaceae, is popular in many tropical
regions. It is called as black ginger or krachaidum in Thailand and Laos, and its raw or dried root
have been used as spices and teas. The rhizomes also have been traditionally used to treat gastro-
intestinal disorders, ulcers, gout, dysentery, allergies and to improve physical work capacity. Recently,
its anti-obesity, anti-oxidant, anti-inflammatory and blood clot-lysis activities were reported. In this
study, the anti-thrombosis activity of black ginger was investigated, since improvement in blood fluid-
ity leads to the prevention of various lifestyle-related diseases. The hot water and ethanol extract and
their subsequent solvent fractions (hexane, ethylacetate, butanol fractions and water residue) were pre-
pared, and their anti-coagulation and platelet aggregation inhibitory activities were determined,
respectively. Among the black ginger extracts and their fractions, the ethylacetate fraction (EAF) of
ethanol extract only showed significant extensions of blood coagulation time determined by thrombin
time (TT), prothrombin time (PT), and activated partial thromboplastin time (aPTT). At 5 mg/ml con-
centration, TT, PT and aPTT were extended to 1.22, 1.49 and >15-folds compared to non-treatment.
The EAFs of ethanol and hot water extract showed strong inhibitions against collagen-induced platelet
aggregations, which are comparable to inhibitions of aspirin. Also the EAFs from black ginger did not
show any hemolysis activity against human RBC up to 0.5 mg/ml. Our results suggest that the EAF
of black ginger has a potential as novel anti-coagulation and ant-platelet aggregation agent. This re-
port provides the first evidence of anti-coagulation activity of black ginger.
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Fig. 1. Yields of ethanol and hot-water extraction and their sub-
sequent organic solvent fractions of black ginger
(Kaempferia parviflora). B: ethanol extract, [I: hot-water
extract, H. fr: hexane fraction, EA. fr: ethylacetate frac-
tion, B. fr: butanol fraction, and W. residue: water resi-
due, respectively.
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Table 1. Component analysis of ethanol and hot-water extract and their subsequent organic solvent fractions prepared from black

ginger (Kaempferia parviflora)

Contents (mg/g)

Extract/Fraction
Total polyphenol Total flavonoid Total sugar Reducing sugar

Extract 26.5+1.5° 17.4+02° 193.0+3.4° 123.9+6.9°

Ethanol Hexane fr. ' 7.2t2.0; 6.9ir1.2; 16.9t0.32 15.2t0.9;
extract Ethylacetate fr. 247409 263+1.0° 411203’ 69.9+0.1 .
Butanol fr. 233+14 9.1+0.7 4384+6.3" 378.3+25.1

Water residue 44415 11.6£0.9° 564.6+20.5 343.4+18.8'

Extract 29.4+05° 11302 2516258 212.010.4°

Hotwater Hexane fr. 8.4i0.4: 7.7¢0.1jb 14.110.1: 13.211.9:
extract Ethylacetate fr. 33.1i0.1b 23.5i1.3a 60.8+0.2 31.6+1.5 .
Butanol fr. 22.2+0.0 7.4+0.4 364.32.2° 59.5+12.5

Water residue 343+1.6° 14.240.6° 156.1+9.3" 86.1+2.3°

'fr: fraction. Different letters within a column differ significantly (»<0.05)

Table 2. Anti-coagulation activities of ethanol and hot-water extract and their subsequent organic solvent fractions prepared from

black ginger (Kaempferia parviflora)

. Concentration Anti-coagulation activity (x control)
Chemicals/Samples (mg/ml) ] - P
a.
DMSO - 1.00+0.01° 1.01+0.01° 1.00+0.09°
5.0 >15.0' >15.0' >15.0'
y 25 7.21£0.12° >15.0' 3.66+0.21°
Aspirin 15 1.68+0.05° 1.40+0.05° 1.38+0.04°
Extract 50 1.07£0.01° 0.96+0.03" 1.24+0.05"
Hexane fr. * 50 1.10£0.01° 143+011° 1.39+0.08°
Ethanol ) ’ ‘ B ’ ’ P
oxtract Ethylacetate fr. 5.0 1.22+0.00 1.49+0.07° >15
Butanol fr. 50 1.20£0.01% 1.21£0.02" 1.04£0.06°
Water residue 5.0 1.09£0.01" 1.01£0.01° 1.65+0.10°
Extract 5.0 1.07£0.04" 1.39£0.03° 1.19+0.00°
Hexane fr. * 50 1.18£0.02° 1.3040.04° 1.20£0.06”
H;’itr;actter Ethylacetate fr. 5.0 1.0140.06" 130+0.01° 130+0.01™
Butanol fr. 50 1.110.03" 1.26+0.02° 1.58+0.05°
Water residue 5.0 113£0.01° 1.130.02° 1.150.06"

Anti- coagulation activity is calculated by divide the clotting time of sample by the clotting time of solvent control (DMSO). Data
are presented as the mean + SD of three determinations. The thrombin time (TT), prothrombin time (PT) and activated partial
thromboplastin time (aPTT) of solvent control were 20.1 sec, 18.5 sec and 40.2 sec, respectively. Different letters within a column

differ significantly (p<0.05)

ITT: thrombin time, P prothrombin time, SaPTT: activated partial thromboplastin time, and *r. fraction.
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Table 3. Platelet aggregation inhibitory activities of ethanol and hot-water extract and their subsequent organic solvent fractions

prepared from black ginger (Kaempferia parviflora)

. Amplitude Slope Lag time Area PAR'
Chemicals/Samples (mg/ml) ?9) @ /rflin) Eg;ec) under %)
DMSO 18 2 46 120.7 100

Aspirin (0.25) 8 1 71 43.5 36.0

Aspirin (0.125) 8 1 30 57.0 472

Extract 4 1 50 26.6 22.0

Ethanol Hexane fr’. 7 2 20 58.2 482
extract Ethylacetate fr. 3 1 25 223 185
Butanol fr. 12 2 4 81.1 67.2

Water residue 26 7 4 256.3 2123

Extract 20 3 32 138.3 114.5

Hotwater Hexane fr’. 2 0 56 175 145
extract Ethylacetate fr. 2 0 75 16.7 13.8
Butanol fr. 27 5 8 225.7 186.9

Water residue 27 8 2 266.0 220.3

'PAR: Platelet Aggregation Ratio. 2fr: fraction.

The concentration of black ginger samples was 0.25 mg/ml. 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. Impedance changes during platelet aggregation by addition of the black ginger extracts and their subsequent organic solvent
fractions measured by whole blood aggregometer. Platelet aggregation was induced by addition of 2.5 ul of collagen (1
mg/ml) into cuvette containing 50 ul of washed PRP and measured the impedance changes for 12 min. The concentration
of black ginger samples was 0.25 mg/ml, respectively. 1: DMSO, 2: aspirin (0.125 mg/ml), 3: aspirin (0.25 mg/ml), 4: ethanol
extract of black ginger (EBG), 5: hexane fraction of EBG, 6: ethylacetate fraction of EBG, 7: butanol fraction of EBG, 8: water
residue of EBG, 9: hot-water extract of black ginger (HWBG), 10: hexane fraction of HWBG, 11: ethylacetate fraction of HWBG,
12: butanol fraction of HWBG, 13: water residue of HWBG, respectively.
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Table 4. Hemolytic activities of ethanol and hot-water extract
and their subsequent organic solvent fractions pre-
pared from black ginger (Kaempferia parviflora) against
human red blood cell (hRBC)

Chemicals/Samples (mg/ml) Hemolysis against

hRBC (%)
DMSO 0.0+1.4°
Triton-X 100 (L.0). 100£0.4°
Amphotericin B (0.02) 85.33.4°
Extract BN .
1 +
Ethanol Hexane fr. 14.9721.4
Ethylacetate fr. -
extract a
Butanol fr. -
Water residue. 20
Extract 20
Hexane fr. .
Hot-water a
Ethylacetate fr. -
extract a
Butanol fr. -

Water residue. -

'fr: fraction. > : No hemolysis (hemolysis is less than 1%).
The concentration of black ginger samples used was 0.5 mg/ml.
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. (%) Hemolysis = [(Abs. S - Abs. C)/(Abs. T - Abs.
C)] x100 (For Abs. S, Abs. C and Abs.T, refer the materials
and methods). Different letters within a column differ sig-
nificantly (p<0.05)
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