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Studies on the Effect of the Extract of Eugenia
Flos on Gastritis and Gastric Lesion

Ki-Hwa Jung and Eun-Bang Lee*
College of Pharmacy, Duksung Women's University
*Natural Products Research Institute, Seoul National University

ABSTRACT—This study was performed to investigate effectiveness on the gastritis and gastric
lesion with the methanol extract of the flower buds of Eugenia caryophyllata. The extract was frac-
tionated with hexane, chloroform, ethyl acetate, butanol, followed by bioassay ou antigastritis. The
ethyl acetate and the buthanol fraction reduced significantly HCl-ethanol induced gastric lesion
at the dose of 165 and 215 mg/kg, p.o., respectively. These results may indicate that remarkably -
effective are ethyl acetate and butanol fractions in HCl-ethanol induced gastric lesion. However,
the fractions didn’t exhibit any inhibition of gastric secretion and acid output. The buthanol fraction
reduced significantly the acetic acid induced ulcer at a daily dose of 215 mg/Kg, p.o., given for
10 days. These result showed considerable inhibit of acetic acid induced ulcer without inhibition
of indomethacin induced gastric lesion. The methanol extract showed low acute toxicity with mini-
mum lethal dose of more than 3000 mg/kg, p.o. in mice. In conclusion, Eugenia Flos exhibited
antigastric activity which might be attributable to inhibition of gastric secretion. It is indicated that
active component may be present in the buthanol fraction.

Keywords[ ]Eugenia Flos, Gastritis, Indomethacin gastric lesion, HCl-ethanol gastic lesion, Acetic
acid ulcer
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E 2yeag oA s ot #d ¥ Ywlavt
Zv)g 2 AHg3hch AR gtabge] qlol #AH,
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19813 M. Takechi®} Y. Tanaka’} A3} 2 B
o EA9l eugeniing AA| 5] BT}

E 1989l Liu $o] ddEAzM Agos
€] 3,4-Dihydroxy phenethyl alcohol®} 3,4-dihyd-
roxybenzoic acid& ¥2js] R 2Fc}?

o]o] Nonaka 52 A3d|rl 4702) flavonoids
(rhamnetin®} kuempferol &<¢l)2} A 2% ellagitan-
nin eugeniing! 1,2,3-triga116yl 4,6-hexahydroxyl di-
phenoyl B-D-glucopyranoside() & #2]3tg1,™®
dxc}h Aol of Yol ] e AR Fa

A¥#-2 eugenol, B-caryophyllene, a-humuleneo]™

1.9] acetyl eugenol, methylpentanone, benzaldeh-
yde S-o] ¥3A QIoh? Axl= f8ve}l FuiEe)
Agdez s A9 ¥ A4 59 Aspdg
#BR7F B o]F AFeo] X7AE F Aol
Fou olol djs] AAkAl, H, antagonist, proton
pump inhibitor, cytoprotective #| A S-o] 7ukz]o]
dert 7] Egel 23 Habg g Zxjaba o)
MG % fzola qbAd B e gl
dg Aol gl we} glzte]) el $1gd
AAG A5l Bel A5 AdF A S metha-
nol $%3}e] HCl-ethanol $]1&4 AHE 3t 2
wlo] & 57} 3195l vl o] hexane, chloroform,
ethyl acetate, buthanol %22 A EA X33l
HCl-ethanol #1443, Shaye] 7)Z2¢le) Eu)al
%, indomethacin Y1<¢AAE F9o FA4 ¢ eAbd
)&k A ER 58T acetic aciddF APL AA
3o 2 FAEAE F7slaat sigdoh
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Sodium carboxymethylcellulose(CMC)+& Junsei
Chemical Co.(Japan)2%E 735}t Cimeti-
dine2 FoAlofe AFH-F P& 7Yt A4
31912 indomethacin& FAJ2FEA, sucraltates=
Zo Aok o} FAET UgT ALLEHE AL Fa
shod Abgsleich 7lep Aok Alg EFF 1§ A

Eugenia Flos powder(1000g)
4 hrsX5 times extracted
with MeOH
MeOH ext.(307g in 432g)
[Hexane: MeOH: H0=10: 1: 9

|

Hexane fr. 50g Aqueous layer
| cHCL
CHCI; fr. 50g Aqueous layer

| EtOAc

|

Aqueous layer
BuOH

EtOAc fr. 70g

BuOH fr. 93g Aqueous fr. 44g

{Calculation of yield)

MeOH ext. 432/1000X100=43.2%
Hexane fr. »50/ 307X100=16.3%
CHCl; fr.—> 50/ 307X100=16.3%
EtOAc fr.— 70/ 307X 100=22.8%
BuOH fr.—> 93/ 307X100=230.3%
H,O fr.—> 44/ 307X 100=14.3%

Scheme 1. Extraction and fractionation of Eugenia
Flos.

ke AHgsiEom, $ zAE 24 FRSE
Ahg-shotch,

2#217|

pH+= glass electrode pH meter& A}319li,
microscope( X 10)+= Kyowa Tokyo2] No. 8705188
Ag-3toled, ¢Al8-2]7]+= Du pont Sorvall Inst-
rument®] Model RC 5C& *}&-3}¢ic)

AHEE

AF 20~30g2] ddAl 3 AF <} AF 150~250
g9l Sprague-Dawley#d] RS AL 20+ 2T oA
250]4F ARSEle] HEA1R F Ao Algstgw
w2 dge] siv ¥ YA ¥ B
53 TFskack

=E 28 U 5B
A3 Atz 3bed methanol® F8-AtoA] 44]
7Y 53] &3 F 2 dHste] ofYg pile

The Korean Journal of Food Hygiene, Vol 7. No. 2, 3



Studies on the Effect of the Extract of Eugenia Flos on Gastritis and .Gastric Lesion 85

A zs}eich o] 3£2E-& hexane, chloroform, ethyl
acetate ¥ butanolZ AFEHE A& 7 &
32 F}ds2ste] A=A} Scheme 13} 7ol
A A3e) 22 9 FYE 5% FEES o

L7 2rh. A 1000gS 42174 53 FEA A
95% methanol2 #23F ¥ 7teHdle 4 F
282 4329(432%)°19 T, T F 307g2 &) he-
xane, chloroform, ethyl acetate ¥ butanolE #l%

2Y33 oA APk

SHEHAH

AF oF 20~30g3) FH AF vl E 1To=
st} 738& 3000 mg/kg ATFAT F AF o]
A4T-5 BRI 1227 AAREE SAE
o2 FASAS Bk

3

HCl-ethano! $i£4 AH

Al < 150~180ge] +A 83 6vlelE 1T 2=
gte] B AFRo] FFEHA 24A17 o] A
A1) F Mizui 509 o g Aysuct 5 24
A7He AN F HAE ATFsA 307 Foll
HCl-ethanol #<4(60% ethanolel] 150 mM HCl 3§
) 1 mle AFFostn, AT 147 ¥
X% etherZ AAMA|A A& & F 2% formalin
fooz 98 A F 58 Fol dintRg A
sto] AR EawAe] FaE AEFch Nz
Z2+& sucralfate® AHE3HSich

Sl ZHlof cHpt ZBAE

A% <F 150~180ge) A I3 692 E 1T o=
glod of 28417k o4& AAAIA F {RAFENT
) En|3kS Shay 509 Wo R EZAch &
335 ether v 3le] MESL S {HEFF AFY
ZA HAAE Alo|AANE F3E ¢ ¥ 4
A7k Foll etherZ XAA|A HE &3] A4S
stk 919-¢ 3000 rpmelj A 1027 VA1E2]
T & 9z pH, A= & FA8sich Al= £ phe-
nol red& = A|eke g 3le] 0.1N NaOH=ZE A3}
9l.2™ pHi:= glass electrode pH meter2 &# )
2 tE 2+ cimetidineS AH8-3lith

Indomethacin &4 Al
A F oF 200~250g9] A B 69l F 1T

Male Rats (200~ 250g)

|

Laparotomy, 0.05m! of 10% acetic acid
was injected into subserosal layer
in the glanular part of anterior wall

1 day

Being received sample once
a day orally for 10 days

10 day

Autopsy

Fix the stomach, 2% formalin

5 min.

Ulcer index

Scheme 2. The method of acetic acid induced ulcera-
tion.

st 24~48A17F HAXZ F ME # TP W
ez AYsicl & HYE ATFAT F 0%
F o) indomethacin 25 mg/kg®-2 354} 1
% 7217k Fol ether® A A HF AEAIA 2%
formalin® 2 5¥5<t IAAZ obf diukby-& A
Mty AP A9 Hol(mm)E FA3tgon
tf2oE 2= cimetidined AH-3HTh

Acetic acid HY A#

AF oF 200~250g8] A #F 6vl2lE 1T
23t Takagi 599 wpgoz Agsdd &
ether v} aloll sHE3te] & =FAZ F 005
m/ 9] 10% acetic acid& HHHe] Ad$]F<llA sub-
F3 ¥ S 23 ¥
FAe FUAHE HolE F1 FfF THIA 2
HE 1095 2% 94l 14 13 HAL HTF

serosa: layerdto. 2
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Table 1. Acute toxicity of methanol extract of Euge-
nia Flos in mice

Animal Route of No. died Median lethal

im administration No. tested dose(mg/kg)
Mouse po 0/6 >3000
{male)

gt & 1284 H= F etherZ AAHAA &
HEH ¥ 2% formalin® 2 587 2AF F izt
22 Ahsted 2 &4rdde WAe 2y
(Scheme 2). X &&2] A4 WL oS3 )

Curative ratio(%)=

Ulcer index(control)—Ulcer index(drug)

X100
Ulcer index(control)

EASE 2

B2E APAIN Student?] t-testZ AH2-3}d P
gtel 5% vigkel o FAFH o folAde] gt
#A stk

HEdnt

Fy=y

AATAT T2ANAA S ARFE IS FA
=x4A%e] A= Table 13} 2t} A3 3000 mg
kg& 57 AR ATFAN 6ot F lmjels
ApyahA] gob o] A HaA Abke 3000 mg/kg
oo Jehtw, o] W B #Eol e HAY

% $lsicKTable 1).

HCl.ethanol &4 4#

FR #8F AAE AF-FIsd HCl-ethanol
kel N3 wpol 288 A3 A= Table 2%}
Zt}. Table 204 2+ £3 Fo4 EtoAc ¥33}
BuOH 8|4 $]&Aed ot wolaart #2044
(©<0.01) A vielton, EtOAc #3804 754%,
BuOH 284 755%2] 14 #HLa94E et
etk o) h2AE sucralfate 78.7%9) §-AHgH
e 948 Bal Aotk

Y Fujoff chst 22

AHE AT F AHT 49 g 4
A= Table 37 7t} EtOAc ¥-8 % BuOH ¥
Holl A pHel A52 viehtx] dgrow gz
i ZAE HAT cimetidine FoJAlol vjs)
TR AFE AT = gsdok

Indomethacin &4 Alg

F#eol BuOH ¥32& 215mg/ke 7+F93tn
indomethacinol] 213 &4 AL E AP A=
Table 42} #t}. Indomethacinel] 2J%+ §]&Abel A=
BuOH #3) 215 mg/kge & #9498 A48
ehliA] edgtont 2 Axs) AolAg B 4 ith

ZE cimetidines -F24(p<0.001) & ¥
A7} Qs

Acetic acid H 2t MY
Acetic acido] 2% Al AP A= Table 59}

Table 2. The effect of Eugenia Flos extract on HCl-ethanol induced gastric lesion in rats

Dose No. of Lesion index(mm?) Inhibition
Treatment .

(mg/kg, p.o.) animals M+ SE. (%)
Saline - 6 64.18+ 14.58 -
Hexane fr.— 278 6 2432+ b5.54* 62.1
CHCl; fr.— 115 6 4691+ 15.19 26.9
EtOAc fr.—> 165 6 15.79+ 5.27** 754
BuOH fr.— 215 6 1573+ 5.21** 755
H0 fr.— 50 6 3598+ 9.19 439
Sucralfate 324 6 1366+ 2.78* 78.7

* Significantly different from the control group (p<0.05)
** Significantly different from the control group (p<0.01)
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Table 3. The effect of EtOAc fraction and BuOH fraction on gastric secretion in pylorus-ligated rats

T Dose No. of Volume Acid output
reatment (mg/kg, i.d) animals (m//4 hrs) (mEq/4 hrs)
Saline - 6 1.30+ 0.09 6.93+ 0.61 093+ 0.12
EtOAc fr. 165 6 132+ 0.06 5.10% 0.62 0.66+ 0.10
BuOH fr. 215 6 1.56+ 0.26 5.87+0.92 0.79+ 0.14
Cimetidine 200 6 2.32+0.30* 270+ 0.23*** 031+ 0.11**
* Significantly different from the control group (p<0.05)
** Significantly different from the control group (p<0.01)
*+* Significantly different from the control group (p<0.001)
Table 4. The effect of BuOH fraction on indomethacin induced gastric lesion
Dose No. of Lesion index(mm) Inhibition
Treatment .
(mg/kg, p.o.) animals Mz SE. (%)
Saline - 10.00+ 2.28 -
BuOH fr. 215 6.28+ 4.44 37.3
Cimetidine 200 0.50% 0.15* 95.0
* Significantly different from the control group (p<0.001)
Table 5. The effect of BuOH fraction on acetic acid induced ulcer
Dose No. of Lesion index(mm?) Inhibition
Treatment )
(mg/kg/day, p.o., 10 days) animals M=+ SE. (%)
Saline - 7.25+0.72 -
BuOH fr. 215 4,00t 1.81* 448

* Significantly different from the control group (p<0.05)

7rc}. BuOH ¥3 215 mg/kg s 10d < o oA
92lol ATFFAY Fo} A5 EH7} 48%2 FA4
(p<0.05) SIAl “ebgrh

.

Furolr} wizkell A Aol AT 7w A
3 AgAs, AGxE A= Aol At
#38ke] methanol 3% %% 7}x 32 HCl-ethanol #]
&4 2ol HEAA ARF vl AAEAHAI) e}
weo =g o] methanol $%E&& hexane, chloro-
form, ethyl acetate, butanol2 A E¥ 3} 7t &
22 HCl-ethanol $1&4 2ded tis) s
v} EtOAc 283} BuOH &4 $j&4dol] gt
A EE Hsho)

7t Ao 5k AT AL F5F
o wl#3led 1% CMC g-foll HeA|A A&t
YutA o g 3}3of AP dl-e Takagi 92 water
immersion stress $]$4}, ethanol $i<&4, Robert
S92} HCl-ethanol $1&4, M # 5'22) hista-
mine $J¥£4, Yamasaki 59 indomethacin- aspi-
rin $)&A Takagi $99) acetic acid# %y, Shay
v glaiyu] A 9 A AY Feol sk
£ AlggelAE Shay 712 ¢34 ¥u|A3, indome-
thacin $]&4 A&, HCl-ethanol $1&4 A wd g
& FAASl A MY G545 d¥skad
T, acetic aciddeF A& Fs| HFAGA A
ANE Hgich

Shay W& AstAlAekol FH AR whejalx}
o] Byl o3 Zlolgl FAsIEH acetylcho-

The Korean Journal of Food Hygiene, Vol. 7. No. 2. 3



88 K H. Jung and E. B Lee

line, gastrin, histamin, pepsin, $i4, @&FA4t 5l
ZAUAEA JgL 3tz g4} pepsinel] 3
HA&ate g wolAdxt2 e AYE4l, bicarbo-
nate ¥v], AHEF, o EAAE 5 Fol 3
o o] gl = A3} prostaglandin 5-5& A3
Aoke] Hojdat2 2H-g-ych

B A Heg dgrdd o4 HCI-
ethanol $1&4 APE TAIARD F2) G4t F
oo 93t A o2 A5kl methanol 2%, I EtOAc
¥3, BuOH %34 #94 sle Wl a3}
dgdem ol FZHztel HClHl s Hoe &
ulE7h wejalale EAE £3E ¢ ANtk

% Shay Vo] Wb o]&3t HARAE 38t

Edl, 150~180g} FHS 28217k o)A AAAIA
S22 447 ¥ ether AAA L o HEE F&
% 24 92 H2Y ofg fundus FHE AHE
2o Wolhile] AAEIZ F pH, HARvF o
AEgs A ole AUY AAFl A%
FAQAY] Tl ARY ALE AN HA
ate] AAPAAEE 7] igeldh £ A=
HCl-ethanol $}<&4F AdeA] a317} 24 EtOAc
233 BuOH ¥3-& 71Xz A¥d »f pHY F
7R A pghon] sjeleke o7k Aol ot
cimetidine Bohs Bt} o) AfeA] of 7 L
gy uE Ak gerg Ao +F7|5E
stA st Akl od FAL AR F
e o F Utk

Prostaglanding t#-¥ X {5E2] Axe =7
o] ¢led] Robert 5-& 149 M £ prostaglandin
Z 7} we 7oz 9#iAl PGL7F PGE:%}t vzt
A8 YAt "ol ARule) 2§ $A7]5e
o gkg. uv| Ao}y dhgich o] prostaglandin & F
Bofl #ck #¥AL wAEla HAde] AR AFHE
22X 715d] o] 59 g Ayphs FEw|Egel
71908+ 23 cytoprotectione] 7)9lskE Zolapal
113}934_14)

Indomethacin®]t} aspirin 72 w2 dZo|=A4]
AE A e 1}efe] 802 prostaglandin®]
e AHaslte] Al WA ey olF
opZE floke] WAHE o] HIRGE UE
3ok obEe) #Hev)ae Arshedl AHEET Q)
o] 2 A&l 4] indomethacinol] 2] &4 S

sled B AA 9] prostaglanding] 2H-gol #3 Qe
ZAEsI

BuOH ¥ 215 mg/kge 737-F< 30&F indo-
methacing 7]8t5A}8te] 7AI1ZF Fof 14} Aol 5
2243 AgeAH #9914 v A= dehbR @
gtovt 1 AHxrl olalg B - qUslch ole A
gko] BuOH #3¥¢] prostaglandin®] Ao o=
Ax o) AFe A JFFAE 7aE £ ANt
gzt e st ¥E indomethacin H&AF Al
oA F94 sle i 92w HCl-ethanol
HEAAY A sl A WladE Fd3
433l indomethacin $]&4F A#HoA] o= Hx9
A2 #28 v} acetic acidd ol WHZ AYPE
A Ajsle et

Acetic acidH ¥ ZddlM F 200~250g& A
£ate] Pakz Aol R 25 ol HEAA] F
ether m}# 3ol JfErEsided F4 A5 A
& st 98 xE21A anterior wall®] glandular
Rl A] subserosal layer 9rS & acetic acidg
Zolgt 2 B3k o) ) 7417} 200g o]aFel o)
Fad 129 49 AEE] =3y dHY £
<o g AL H FeIF 1Y e A
AApA 2 Folok 54 12949 83 E ether®
2 A A AEG folM Aard ASE T2
g ZHolet weolE ZAFd ulcer indexz X7}
o N8 &=2 Aste 1 E74F vElYr) ol
acetic acidd A Fo4 e A5&S ehl
A7t 9)8g &Mtk M. Uchida 52 acetic
acid #l oFell & b x| g E oo} PGES] Ao 3
gF 375 %4 acetic acidd %8 A8 A4S PGE;
o) Z7tell o3t mAely B watgch!® wepd 7
ZAA 7} prostaglandin A Alell Fejshs 7oz A
z+=]u] o} indomethacin &4 A4 dix
kB4l cimetidined] P Ale st 2 AHxs}
Z2F AUy R By FAS 9 zoln
A 2oych & A% BuOH 3ol 34 A
&4 Age 4 prostaglanding] Aol =A o
&S u)x] 2] E-sl} acetic acid 7 AN A
o4l Foj& prostaglandin®] Ao ojd
3kg v A sled wfo]dzlel] o el AE
A3 Vel e AeR Q7

Z B A+ HCl-ethanol H<&4 A, acetic

o

(+3
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acid#ll ok AYelA A AnE Jepligl, ol Aol E04E el es acetic aciddlF A
prostaglandin®] 34}, A e)¥4), bicarbonate F¥], Holjaj2] A3}E Ho}l endogeneous prostaglandin
AR 2 A Ee] wE E T 2 4% F7HA s Xfol AR $ e
FHAAY 2H4-& 432 A HCl-ethanol $1&4 Ae g Azt

2299

A 8k] methanol 2% & HCl-ethanol $l<4 A#HE st T WolAAE #qlsii o] & A% B £ 7 B
)3t HCl-ethanol $<=AHA4, 7)1 28|44, indomethacin $&AAIE, acetic acidAF A3 st FEEo)
A FAEAT A d 2 sieabedl dis] BYE v e A HAE I

Q) LDsp& AT-Fo14] 3000 mg/Kg oldoldct

(2) HCl-ethanol $4=2H4&olx EtOAc fr. 165 mg/kg® BuOH fr. 215 mg/kgoll A 48] 2718 f-24d UA 2
A Fch

3) Acetic acid¥| o} AH¥HdlA ¢lde] =77} BUuOH &3 215 mg/kgl 2 F94 UA 44F o

olake] Az A P7Fe FUA Ag F EAbe] gk HERE 2bgo) glom 2 Agr)Ae 9o Rule o)zt
Qg ol 1 §EAFE 9 EE butanol B Yol EAsle Aoe Agzigct
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