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In-vitro Anti-thrombosis Activity of Ehwa Nuruk
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Ehwa nuruk (EN), a traditional Korean alcoholic rice beverage, is manufactured from pulverized wet rice and the needles of
pine trees. In this study, the ethanol extract of EN and its subsequent organic solvent fractions were prepared, and their in-vitro
anti-thrombosis activity evaluated. In an anti-coagulation assay, only the ethylacetate (EA) fraction of the ethanol extract
showed significant extensions of thrombin time, prothrombin time and activated partial thromboplastin time. In a platelet aggre-
gation assay, the water residue of the ethanol extract exhibited aggregation inhibitory activity. Our results suggest that the EA
fraction has potential as a new anticoagulation agent and EN could be used as a novel resource for anti-thrombosis agents.
This report provides the first evidence of the anti-thrombosis activity of EN.
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Table 1. Yields of ethanol extract and its solvent fractions of
the Ehwa nuruk and their total polyphenol and total flavonoid
contents.

)
Fraction . .
yield (%) polyphenol flavonoid
Ethanol extract 423+0.3 7.3+0.1° 0.7+0.12
Hexane fraction 346+£05 25+£00* 1.2z%0.1°
Ethylacetate fraction 5.1+0.1 93+0.1¢ 34+0.1°
Butanol fraction 27.4+01 85+0.1° 1.4+0.19
Water residue 332+13 93+01¢ 0.9+0.0°

Data are presented as the mean + SD of three determina-
tions. Different letters within a column differ significantly (p <
0.05).

Co., Ltd., Korea)S 73 & AFL o] A 24A|7F 33] HHE =
E3lg o, &L filter paper (Whatsman No. 2)Z A
£ & 1Y 5= (Eyela Rotary evaporator N-1000, Tokyo
Rikakikai Co., Ltd., Japan)sto] &L Z Z A5} H T} o] %,
ZAEH BE4S 2540 83 &, hexane, ethylacetate,
butanol® £x}4 H3sgon JExHoa B JFEES 3
3}51ch. o8- 9] ethanol 2% 4 ol2] £YEY &
E‘% 4 A& £4 A= Table 19 YRR} ethanol 5
Z259 £EEL 42310.3%0| 21, 217 E3I]A| ethanol
225 9] 34.6%+= hexane 2322 33.2%= & AREZ
o]3P & O m, ethylacetate EEEL ethanol FEE9
5,192 A5k, ol &3k A o] 82 100 gof T3
ethylacetate 28 & 9F 0.215g2 ¥4A H& u|sid,
ethylacetate &8> 33| A E JHi= gttt 24
H oJgE 25 9 B3 E9 F ZT9&(total polyphenol:
TP) ¥ & Z&X 1=0|=(total flavonoid: TF) TS =43t
A3}, g oA 9 v RRETE B2 FY 2.5-9.3 mg/g
9] TP 9 0.7-3.4 mg/g®] TF 3tFe e glew]l, 5, 20],
ethylacetate & | A 7}3 l{;—f_’_ TP @ TF a2k L}eby)
Qlth. oju TP $FS =& HH 400 ulo] 50 ulQ) folin-
ciocalteau, 100 ul2] NayCOs ESHEHLS P31 Al 204 14]
2 AT ¥ 725 molH SHES 2okl EAssom,
REFA O 2 tannic acidE ARESFATH17]. TF 42 A
25 18X HEEE wht &5, g 5 HA
400 ulof 90% diethylene glycol 4 mlE & 7]—0]-_1—_' Al 1IN
NaOH 40 ul& ¥ 31 37°Cof| Al 1A] 7t ¥H-8 & 420 nmof| A
FHEE SATH EA53lon, BEA —F S E% ruting
ARESHETH20]. A E o|BHEE

A 29L& Frhstr] Y @R 1611%“&4 ?‘—s_.*ﬂr $3
1 3 SA4E& S5kt EHE T AEL V)& B
® W] &3 H71s4 2 M[15], thrombin time (TT)
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prothrombin time (PT) ¥ activated partial thromboplastin
time @PTT)S &4t WA Y oA T34 o
32 43 5t= thrombing AL F715HE TT[3]= 37°C
oA 0.5U thrombin (Sigma Co., St. Louis, MO, USA)
50 wl€}t 20 mM CaCl, 50 wl, thoFst =9 A& 10 uls
Amelung coagulometer KC-1A (Amelung Lemgo, Germany)
9] EHo| &38te] 287 HH-eA17] &, EEEA(MD Pacific
Ltd., Huayuan Industrlal Area, China)
100 W1 B7h & B0l $7F WA o AZHE A5
[15], PT= ¢ L"é SIAAL V, VII € X 202pe] &
E]-k] o 23 A 07 23 W [3]o2, A 70 ulet
thoFst =9 A|& 10 ulE coagulometer?] EE o] H7}s}
o] 37°ColA 387 7F2 %, 130 wle PT reagent (MD
Pacific Technology Co., Ltd., Huayuan Industrial Area,
China)E H7lstar E4o] g8 f7hA 9 A7k 46t
15, 88 4 B2l 9T BASTLLS Brhot
L aPTT 23 [31) A9, BXBF 70 o} ThoFet 5=
9] A]& 10 WE coagulometer £ X o H 713} 37°Coj A
3B 71L& &, 65ul9 aPTT reagent (MD Pacific
Technology Co., Ltd.,, Huayuan Industrial Area, China)
£ H7FSHAL thA] 37°Coll A 383t ¥H-g-8 Tt o] F 65 ul
CaCl, (35 mM)& A7Het & 4o] 28 f7i|e] A7t
= SAsISITH15). ol A2 tE2F S 2= ofAT] Y (Sigma
Co., St. Louis, MO, USA)Z, &1 tj2+# 2 2= DMSOE
AHgstg e, TT, PT 9 aPTT A48 242 33] o4
HHESE A& Ao FHAE & 2% DMSO09 A¥
B2 9] vz Yehfite, 15]. A Z3H= SPSS 21.0 H
A& AH83H mean £ SDE U glon, 2 719 2}o]
= ANOVAZ EA35t9 20, Duncan Th5H|IL AEHo =z
A F94 dF8e AR froleEd p<0.062 3t
Atk FALT AT BAAT, 272 AFLE of A7)
(1.5 mg/ml)}> TT, PT, aPTTE F3 710l visl 22 2.6
o, 1.78) 2 1.44) AAAA S8 FEA AR Ve
glon, o]3=E 9] ethanol 2 E(5 mg/ml) A A=
TT, PT, aPTTS] #8517} Uehia] 9o}, 282 Zoj A
ethylacetate S8 of| A qt o Lo u]3)| Z+2} 154] oA &
ZE TT, PT, aPTTE Y Ith(Table 2). o|2H+52] 3
g1 24 B7HE 99 Baw S AABHS B
W, 2 23 Table o] Lehigich. Bame chobet A7
Nzt A WM Ee] &40 2 =EF collagen 53 2
35te] 12k A€ Z 3 I(primary hemostatic plug)E A
sto] AP MAshE T2 AZ[18]2, EaH9 H]
Z%A]—Z—lo KR ?S o A A(Ek] KX 5;(]/\]7;] Z#A]—Z—l o] ?ﬂoﬂ)\zz]-
= AsfEth. & dFolA Y o A 4L nAA
ol dago] Fztelo] S Fof wht WA= M7 A7
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Table 2. Effect of the ethanol extract and solvent fractions of ehwa nuruk on blood coagulation.

Anti-thrombosis activity®

Samples Conc. (mg/ml) 5T aPTT
DMSO - 1.0£0.0° 1.0£0.0° 1.0£0.1®
Aspirin 1.5 26%0.1° 1.7+0.0° 1.4+0.1°¢
Ethanol extract 5 1.1+0.12 1.1+0.02 1.2+0.1%
Hexane fraction 5 0.9+0.12 1.1£0.12 1.0£0.0°
Ethylacetate fraction 5 >15.0¢ >15.04 >15.09

25 1.4+0.1° 1.5+0.1° 1.3+0.0°
1.25 1.2£0.0° 1.1£0.12 1.1£0.0°
Butanol fraction 5 1.1+0.12 1.1£0.02 1.1+0.02
Water residue 5 1.0+0.12 1.0+0.12 1.0+0.02

@Anti-thrombosis activity: Data are presented as relative clotting time based on solvent control. The thrombin time (TT), pro-
thrombin time (PT) and activated partial thromboplastin time (aPTT) of solvent control (dimethylsulfoximide) were 24.0 sec,
18.6 sec and 40.5 sec, respectively. Different letters within a column differ significantly (p < 0.05).

&7 8t impedance ¥ AH§-5to] B 715HS
5% 84 (platelet rich plasma: PRP)2 2
NAZHRE 2RO PRPY AX Y L SATHL 7]
&9 Hul6]e} FdsHA stlen, HF T s=7
5x10%mlo] E=2 zAs A 4% LS Whole
Blood Aggregometer (Chrono-log, PA, USA)E A}-&3
37°Co A 24319 2™, 10 mM CaCl, 50 ul, suspending
buffer 147.5 ul, A|& 5 ul7} £F5 ¥ cuvetteod] 4%
50 ulL Y& ¥ 38 5¢ 37T°CE 7Me ¥ SHAREAR
collagen (1 mg/ml)< 2.5 WE Y11 4% L3S =434
ot SRS collagen 7} & 128%F A5t on
amplitude, slope, area underS &7 3}o] J 7} oH18].
ojuf, amplitude (ohm)= AT HF A71sted

= o dojve A SHFBEE Ui, slope & S3F
ZAE ket AeHE 18 Fe SHFAY V&7 W
Bt ™, area under= AA|ZQ 4 S H=E HA| S}
= AL 2 A7 A7} F7to] W2 slope T4 9| sH7FHAE
UEHHTH18]. 0|35 A 29 4w S3 A3 42 Al
7 )4l DMSOE A7Fst 21942 A&l area under
#Y HE WESE YW THe]. HA, 22 AHSH
A FHANAR] otATHL FEEHQ] AT 3
A E4E Ui e, 0.25 mg/ml FEoA FH7H
o] Bl3f 63.8%9] SHES Ut ith(Table 3). §HH 0|3t
59 ethanol F&E(0.25mg/ml)S 4T FHE
123.9%2 F7HEgleH, & AR A R &
2% 33 F210E gt 8 A7 A9, £33

Table 3. Platelet aggregation activities of the ethanol extract and its solvent fractions of ehwa nuruk.

Chemicals/Samples Amplitude Slope Lag time Area under PAR?
(mg/ml) (Q) (©/min) (sec) (%)
DMSO 22 4 20 153.7 100
Aspirin (1.0) 4 1 82 25.0 16.3
Aspirin (0.5) 1 1 52 61.5 40.0
Aspirin (0.25) 14 3 27 98.1 63.8
Ethanol extract 24 4 14 190.4 123.9
Hexane fraction 28 9 3 264.6 172.2
Ethylacetate fraction 27 4 10 217.9 141.8
Butanol fraction 28 4 17 210 136.6
Water residue 18 2 22 124.9 81.3

JPAR: Platelet Aggregation Ratio.

Data are presented as a 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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