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Physiological Functionalities of Solvent Fractions Isolated
from Crataegi Fructus
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In this study we investigated the biological activities of Crataegi Fructus, including antioxidative, fibrinolytic,

oa-glucosidase inhibitory, and thrombin inhibitory activities. Crataegi Fructus, hot water extract was fractionated into
hexane, CHCl;, ethyl acetate, butanol, and water fractions, and each of these was assayed individually. The water
fraction showed the highest extraction yield at 4.08% (w/w). The antioxidative activities of the water, ethyl acetate, and
butanol fractions were 31.07%, 45.87%, 50.28%, and 91.74%, respectively. Assays for fibrinolytic activity indicated
that only the butanol fraction has significant efficacy at 1.93 plasmin units/ml. Thrombin inhibitory assays indicated that
the 10-fold dilutions of the CHCl;, ethyl acetate, and butanol fractions had inhibitory activities of 34.97%, 41.43%, and
58.10%, respectively. The 10-fold dilutions of the only ethyl acetate fraction demonstrated o-ghicosidase inhibitory
activities of 75.07%. From the above results, we propose that extracts of Crataegi Fructus can be used as a material for

the development of biofunctional foods.
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A o] dxel A4e A s EFW A
AE A8l o] AR ol Ao A ¥
A AEE 4EE F ok 2 99 349 E8d
< GA LA ol GHENAE ARt A4
g BAAA €71 H4E R 5FE 483 8
o A A4S AEE T AT (Chung, 1991). 2 3&
oA ol&stn Ae faﬁ P22 I AFozE ¥
2 (Kim, 1998), ’ﬁ im et al, 1996), A& (Kim et al,
1997) 3 2& *-1%261 som, Al (Kim and

Kim, 1999)—3—1‘51 JHLHEAE B3 A4S 4
AT} (Park et al, 1998). =3 FF (Oh et al, 2002; Oh et
al, 2003) 5 Y AEA AFAA LN AL ofd
8845 4ol RusHr|R 33l
P A Fo] 57} Fol AHE AYoeR
O AW AARTE FHESe] o AEd Ao
o} o] e B WA FWFL YA T
=E gaﬁog;ﬁ o;ﬂal_,,]. 7\] =
F 3R LA et B
o-glicosidase2} ZH4-2 A&t o glucosuiase | 8] #
olg3te] Fol A £&9 Ao FFHE T
ZZse whgo] 2tk (Puls and Keup, 1973).
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B BephE 29EQ 48
3 okg o olg5of o] WAl HAW FYEL
23 Q7] WEIVIE sn, AFARY 7154 Lol
ol % P 4A7) AFsd 2 R e &

A7] wWEo)71 % Bt

o gFlME olv] e ARE A A 4y
3} xgel] o]gEo] & "“}—‘ A B 7184 AFE
o] AR o)g3tr] A A dF %’"%%8 71
|ul2 Esietn 7tz BE5] diksta 783
A7, a-glucosidase A3 &3}, EEY A Hiﬁg‘ &3}

prisd

CER-T
1. AEE 9 M
B gl AREE AR AFA] AR bR sl A

QAL FAto R HAE Ao Felaigied, Auldd
A 270 A}29 1,1-diphenyl-2-picrylhydrazy), fibrinogen,
thrombin, E5-F8 o-Glucosidase, p-nitrophenyl-o-D-gluco-
SigmaA}b |
$¥-0] 31, H-D-phenylalanine-L-pipecolyl-L-arginine-paranitro-
aniline dihydrochloride (S-2238)% Chromogenix (Orangeburg,
New York, USA)¢] AFolem, 1 o] AJeke 75
A5H Aoke ARSIt

pyranoside, Hepes, bovine serum albumin “5-&

= FAste HAek o] EHS AA
A ‘4% dA A 204 (wiivo) ] FFT
£ Jheta 85 WAAITIRA A B UME FE %
asperatorZ ©[-83led 71te] 1} (Whattman, No. D)3FFT]
o] dFFEES T2 F99 nhexane, CHCl;, Ethyl
acetate, n-butanol® 2|2 ¥ & & zhzte] S8
& A7, §2 Axste BEES AU AE
AHEE EFFEE (1 gm)3 A SujE EEE AlE
¥ 50% DMSOSt %<l 100 mymlE F1)ste] €z
L84 Aol A& 2, 50% DMSO 10 mg/ml
o] =2 B3l a-glucosidase XA} EEW A
& SAol ARSI

3. HAEHs 58

A %S Blois (1958) € Kim 5 (1997)¢] 28 7
Aol wet FA4s5ict AL BEHE 04 mLE Al ol
Fsla 5.6 mLe] 1107 M2} 1,1-diphenyl-2-picrylhydrazyl
(DPPH) ethanol 84S 7}t 6 mLe] HES 53t} 4
w7 WREAITIAL ThA] of ) The, F ukEAITbo] 108

o) 9 525 nmolA FFEE AP UV-1201,
Shimadzu Co., Japan), T Al4tAd] 98] AAz5S
st

AZFA%S ={1-(0D.yz / OD.zzs)} X 100
4. EHEHEY &Y

Fibrin £3 &4 Haverkate-Trass {1974)2] fibrin plate
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Table 1. The fraction yields of Crataegi Fructus Extract

Hexane Chloroform Ethyl Butanol Water
acetate
Yield (%)  trace 0.01 0.10 0.22 2.29

Fraction yields were described as the percent of dry substance of
fractions based on the dry substance Crataegi Fructus

Holl w2} 0.5% (whv) fibrinogens 3= 2% gelatin
LN 10 mL9 50 mM barbital buffer (pH 7.5) =<1
thrombin (100 NIH units) 50 pLE 2+ 413 petri disholl -0
fibrin & RFEXUT) fibrin Tl £83}13F AALE (100
mg/ml) 20 uL¥ FAF F 36°ColA 164]17F |3t &
e HHE A o5 Yol wlwsith Rt
EF plasmin (1.0 uniml) S AHE3SISI oM, 509 HH
LGS dx+9 LA Ulg A5 &aH
o] ARl v &= idste] AlLkeleitt

o

SRS ER

A
0z

EFNl g A F3L Doljak 5 (2001)2) 4
¥ WS o]&31%th =, 10 mM HEPES, 150 mM NaCl,
0.1% bovine serum albuming ¥ 331 HBSA ¢34
(pH 7.5) 40 pLol| EERIE-H (0.5 NIH units/ml) 50 uLZ 3
7vetal Aett Fug AR (10 mg/mL) 10 Lg%
7t Ao A 1583t incubation ¥, H-D-phenylalanine-
L-pipecolyl-L-arginine-paranitroaniline dihydrochloride (S-
2238y o83t FHIF 71 2L (0.5 mM) 50 uLS 7}
11l 5% E<t incubationr 2] & 405 nmol|A &3 %
243}t (UV-1601PC, Shimadzu, Japan). E-&4)
A gL thg Aol o) A&k

@ o o
ox Mu ki
rE

(9]

A& = [1 - (N& A7) F35)/ (AR 73
7He] FHE)] X 100

Zt FREE U7 FFEE A XY
6. a—glucosidase A& =5

o-Glucosidaseol] Thet #3242 Watanabe 5 (1997)2]
AE WS o] 8313k 3, 100 mM phosphate buffer (pH
70)E o-Glucosidase (0.7 U, sigma)®} p-nitrophenyl-o-D-
glucopyranoside (5 mM)E &3|A|A 2}t a4el 75§
HE TE the H4EN 50 uL, TS AR (10
mg/ml) 10 pL. F 58N 890 uLg Y 4L L 58

¢ A2l A preincubationdF1, F#1]3F 7] &g 50 L

Table 2. Electron donating activities of hot water extract and
various fraction obtained from Crataegi Fructus extracts by
DPPH assay

Samples Mean + SD
Hot water extract 89.30+£0.36°
, Chloroform 50.28+1.23°
gg:tcrl‘t’;‘ donation g1 acetate 45874233
Butanol 91.74%0.57*
Water 31.07£0.84
F-value 277714

1) :mean & SD from 3~5 replicates
a-d: Values with different superscripts within the group are signifi-
cantly different by ANOVA

& 7F3taL BhAl 5

U wsE 2

o-glucosidase &/ A&
=

3 e e
7. SAHXE

ZE X8 SPSS 100 B4 TE2338E o] 83l &
Aatglom, AR 7F oA xjo] o= 73, BAR
(e

4 % Tukey®) THES] FAPEE o185}

2
ethyl acetate =8 0.19%, n-butanol F=E 0.43%, H,O F
=

=5 4.08%

g4 i o] B, A AEe) w3 5 7z
T Adwel A 2 HEo] 9l Aog deA 9l
o, iEA S o8 AARL FaFEAES 84
2o AAE Fo FYAIZ] I AAE radical HEN
A S3HEE oA "k o] o] FA Abio] Mz}

S A7) 8] Axgdds &
7 P 02 DPPH radical &A%< 243515 th Table 2
9.3%9] ksl g el

8%, ethyl acetate FZ5-9|

N o

Wow, CHClL F&E0°] 50.
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Fig. 1. Fibrinolytic activity of hot water extract and various
fraction obtained from Crataegi Fructus extracts by fibrin plate
method (Extract, hot water extract; CHCL;, chloroform fraction;
EA, ethyl acetate fraction; n-BuOH, butanol fraction; H,O, HO
fraction).

45.87%, H,0 FEE2 31.07%9 ¥ AL veld
2. 91.74%2] &L &A% el
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Table 37} #o] CHCl; 53} ethyl
34.97%39} 41.43%2] A&&S ERH
7V =L 58.10%2] A& vER
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Table 3. Thrombin inhibitory activities of hot water extract and
various fraction obtained from Crataegi Fructus extracts

Samples Mean + SD
Hot water extract 78.73%£1.08*
o Chloroform 34.97+0.23¢
Zcht’igﬁ;bm inhibitory g acetate 41431427
Butanol 58.10+1.80°
Water -2.1043.04°

F-value 43856

1) : mean * SD from 3~5 replicates
a-e: Values with different superscripts within the group are signifi-
cantly different by ANOVA

Table 4. a-glucosidase inhibitory activities of hot water extract
and various fraction obtained from Crataegi Fructus extracts

Samples Mean * SD
Hot water extract 65.3015.03°
. Chloroform 16.03+10.86°
ﬁf{)‘ﬁgi‘ydzzfm . Ethyl acetate 65.07+18.30°
Butano} 19.73£1.67°
Water 3474788
F-value 22107

We used 10-fold diluent of hot water extract of samples because

of their high a-glucosidase inhibitory activity.

1) : mean = SD from 3~5 replicates

a-b: Values with different superscripts within the group are signifi-
cantly different by ANOVA

o] EEY AIEAo] 78.73%

A#Edo] o8 78Sl L2A

5. a—glucosidase X3l &y

e

A7) 8 BEESY o
glucosidase A3 &4& &4 27} Table 49t 2] CHCL
2222 16.03%Y AMEL Ve, ethyl acetate F
ZEL 75.07%9 7 Aa) &S JeEbd ¥, n-
butanol FEE3 H,0 & 47 19.73%9F 347%9] &
& AFfes vebdeh E3 A EFFEEY] Aded
65.30%Z ethyl acetate FE 29 BRh= AT &
FZ2ERTH= 2 24¢ ek

gpstE e RIS Adfeld du B RS &

kJ
et

ARApE Aol &3 WAhHRe) A4d kg e
o, Bnan 288 5o 28] 289 Ang g
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Fo ¥R QI3 BT & vzued AHEEo) stow,  Ago) Ak B3 AlmAE gl wel A
Lo o Jolt

AArel @dstaviel g gaabe o] 3ES Jehgen, AEAe] e TAHE ElEn) v)Ee
AEBHA st mEdoIY WFEHAS T2 AEIA HUSWAEL wokinaseT A QJStE, AT FAE B
Age XFolx o] &= Ut} (Son et al, 2002; Bae  F° U3l 7170l vl A} A, Ao gk A
and Kim, 2003). 3t A= 38T (Kimetal, 1993) o] #o} 2#tigel ARG Al W wbga} dal £3eo] ¥
o} A &7 a7} (Oh et al, 1998), FFH 2B a5 o] Lehyr, E3 o]EL F4R do ok e giE
(Lec and Choi, 1999), @4 &8l &3} (Oh and Kim, 2007), ¢} B38l77t I8 4% vk o] 2o EAde ne
a-glucosidase A E 7} (Oh and Kim, 2007)7F & ALZ  317] 48] Hrof ujgh Meigo] w3 EAfo] 21, ol
U YA AAud FAAREERD, HES 43, & A ARE gHEHEE S 3 A9k dgsn
A A Gy, n¥d4 3 FUAE T dwat Jed SeE 0 FH &A) T shiolt). dhekAle
g o] &8 5 UL Ao VidiEo] B At 1 Qe ks oA Abgsiel §7) wiio EAdol o
P13 ek APAH A 5FEoe] gabsigtgel & kiAol ERIFGIoM, TR GFEste] AMSshe
89.3%%! ¥H butanol TEES 2 H2 917%2 B4 2 FALIEA] FIE AT a¥v 71hel HuEs
& YEth CHCL ¥ 8 &, ethyl acetate ¥ 5, 845 7154 21F2 /Miol® o8& F glo] ARt |
& 50% ofste] e E48 v, glslgd S Vel ofda AEeR o g8 AS At A e &
© 250 g buanolE FEH S & F U @dio] nigolgty & a3E 7dE 4
W Atrtel SIS EHERE caffeic acid, protocatechuic HAe gaay Aiade ") EFdle] 244
acid, pyrogallol 5ol ¥elA Utk (Kim et al, 1993). gHfAl  &hed vhEojRA & B840 n¥A Edojr}, whi] ¥
EFFEEY SAAL vlud 2 Zlog dud A A HF 549 EFvlY AeE Asjsid ¥
Aed A, B3, gzl AS datstgdaol 7tz o AAE AAste] 94 A8 v 4R 4 9l
90%, 89.9%, 883%= AbA} A4FE BT ¥lRE 0%l  th AR dS&FEEENE dEAadNE #@ls) 9
7WhE & 824131} (Oh and Kim, 2007) & thrombin LIS FAS A7 M) ErFEES
gy ddoe= dasuA dALAN #8ES 873%) B S e v chloroform &

O] glo] AR Aol Fdol AAER GARE E, ethyl acetate 3%, butanol FFEE ZHF 34.97%,
ofe] Ao o8 wal BBl A A ol A 4143%, 58.1%2] BlRE AL AABEL

g9 Heojo] & LAETE. thrombin A FA L] ol F7EvlFo

g AAddE @ & EEAS U5 UL

Mgt dHE %sﬂ*]?% ek Ags Aag 5 3 vkt Q1o o 10%7F BeE 2 de AL
ot FHEABAYL fibrin plaeS o83t ZAF Ar 2 FAHS 15 F oF 9%t Al 28 BueAE H

2

GFFEE e REEAME 9r] de €48 & 7\133' A AT E gt gditsiAe
A&HA] Z3A T butanol FEEA A% 1.93 plsmin unit/m! & TR opptE Ao SFEE o glucomdase a2 ol
o] Z AL S ARIESITE AR Aol 8 AREEIL AT a-glucosidase A3 A= ghpstEo] 43}
ALHAEDE FE317] 98l 7P Agst 891 butanol  FliE RS AIA o2 HGREE Frdch 1
dg ¢ 4 AU}k & F (Oh and Kim, 2007)°]] =W o} 48y} #ua] ¢fa SR HAL o Fakg
2o e LSS MY EHgadde] I & xSty 9ol o] 28 dHE FES F Ade AR
Row, AL #Zx, B, Abrf EFFEEY] 188 & g9 BE S AAbelA Z2A =k Y deE
&4 2z} 0.54 plasmin unit, 0.57 plasmin unit, 0.52 plasmin S50 FHE] a-glucosidase ANTAIL &2lgh A
unit, 1.74 plasmin unit® 2 B 1 HJch webA butanol 5 A AFFEEC] 6530%2] AMEAAS JERE W,

23 3!

280 dALNEHE d5FZFEE0 vlal AFE] ¥ ethyl acetate FEE-L 7507%9] %2 AsEE Jetdln
S YL ¢ = ARTE & T Haehs del B A unix] BEEES 20% vlvke] ¥e Aa&S v
oA A} ApFEEe] dHgsg8Ado] A el = a-glucosidase AE|E Y] FE2E | Z = ethyl acctate”t

2}
Wk o] 22 AE i g EAe] 843 §F2 HAYS & 4 A, o] 2 A o-glucosidase
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A EAZE chlorogenic acid 5°] €214 Ut} (Kim et
al, 2007). 2% kA EFFEEY] a-glucosidase A3
FNE A ded #xe 5 G4FEEY AN
e 717t 613%9} 93.6% % 2H, o|EHT & ¥l A%
A dFEFEES 73%9] ASEAE vehls Ao
Z Busfith AAFEEY] gstade dx
23 vsx gt 23 AR vlsiA e ZA dEe
Wt

2 RE o AU BY XA o|&H1
A 2t dFFEES oF TR AR 28
shata #8829 A d Aegde gU% %31}
butanol F& &l 4] Arsta, @88y, E
24 AHBAHAS B3I 01, ethyl acetate FFE)A

%L o-glucosidase AN EHE &3 ‘5}3}"1 AFAL

—w‘
e

°¥

. o

ki
[+]
L

kiif r&
02‘_’. )

&)

A5EEE9] hutanol FEZ T} cthyl acetate FEE-2 9|
E BEE 253 ABHELAS KT F Y &
At 3 *}%‘3}@ MEL A AT =g AT
71543 21F9] Mol AAR ol8e 5 Qg Aoz 7]
gk
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