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Biological Active Components of Fruits of Poncirus trifoliata

Whang-Geum Youn, Dong-Hyun Kim, Nam-Jae Kim** and Nam-Doo Hong*
College of Pharmacy and *East-West Medical Research Institute
Kyung Hee University, Seoul 130-701, Korea

Abstract— The biological activities of fruits of Poncirus trifoliata have been studied. 70% Ethanol
extract of Ponciri Fructus was fractionated with ether, ethyl acetate and #n-butanol by turns. The
ether fraction showed antibacterial activity on Staphylococcus aureus and inhibited the contractability
of the isolated mice ileum. The ethyl acetate and n-butanol fractions showed the anti-edematous
effect on the carrageenin-induced edema of rat hindpaw. From the n-butanol fraction, one of the
flavonoid glycoside was isolated and identified as poncirin. Ponciri Fructus contained about 6%
poncirin which was 5,7-dihydroxy-4'-methoxy flavanone rhamnoglucoside and poncirin showed an-
tiinflammatory activities. Poncirin was considered as the major effective component of Ponciri Fruc-
tus.

Keywords [] Poncirus trifoliata, antiinflammatory effect, flavonoid glycoside, poncirin.

HEPonciri Fructus)2 AtZE3{Rutaceae)ol] %3}
= =R (Poncirus trifoliata Rafinesque)®] v)<
FAE T =g UEo g Au) A Hozb ji
BAERS] Bl £3Ee] glon, e 1
Ko &EEES K LTS BES oeEs HAS
BILsla®® BR, BE 59 53 MEER 55
BIEARR 59 X8 &5 gct?

BES d5& 28T Fdotrlol d=olla] A<k
224 ol&3la AR FFd e Citrus auran-
tium, C. wilsonii, Poncirus trifoliata S-&, QE e
Citrus aurantium L. var. daidai Makino, C. natsu-
daidai Hayata, C. unshiu 5%, S-elvetl| A= Pon-
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Fig. 1—Structure of poncirin (5,7-dihydroxy-4'-me-
thoxy flavanone 7-rhamnoglucoside).
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Winter 59 ¥i®e| ole} 7 svlelg 17202
gto] HatEo] £3¢ A7 Fol| 1% carrageenin
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wh e} FodstA AAskgen, poncirin 100 2 300
mg/kg# poncirin®] ¥|FA 200 mg/kgs 42 AT
Foisted wiw gFsigich

(b) CMC, Air-Pouchidoll 23t W& RFAx|
EHZW_ 37 sulelE 1708 3o 59 d& A
°F 5cme o 73 2 Asled F7) Smig
FU9% o5 2447 Fol| air-pouch Eoff 2L
2% CMC-Na 5 m//rat-& FA15k2 739 poncirin 100
mg¥} poncirin®] H3A 60 mgS 727 2% CMC-
Naoll A AA 5 mi/ratg F3FAEIAE AR5
o] & 67t F-oll CMC-pouch23-E] W A& 33 3}e]
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(c) Histamine-R%F @& TN SElo) st =
& —Whittle?] BP9 oie} AF 10v8]E 172
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Ach, PEE  1X10-2g/mi PEAc  1X10-2g/ml

(1

PEBu 1X10-2g/m]

1
Ach. Ach PEE 1X10-3g/ml c ) Eﬂc 1X10-3g/nl Ach.  PEBu 1 X10-7g/ul
t LI |
Ba, Ba,  PEE 1X10-3g/ml Ba, PEAc 1X10-3g/ml a, PEBu 1x10-2g/al

Fig. 2—Effects of fractions from EtOH Ex. of Ponciri Fructus on the isolated ileum of mouse.

Ach.: acetylcholine 1X1077 g/mJ, Ba.: barium chloride 5X107*g/ml, PEE: ether fraction, PEAc: ethyl
acetate fraction, PEBu: n-butanol fraction.

Table I—Antibacterial activities of each fraction from 70% ethanol extract of Ponciri Fructus

Fractions Dose S. S. Ps. E. E.
(mg/disk) aureus Jaecalis aeruginosa coli aerogenes
PEE 2.0 +* — - - -
PEAc 20 - - - - -
PEBu 2.0 — - - - -
CM 0.03 ++ ++ ++ ++ ++

Abbrev.: PEE; Ether fraction, PEAc; Ethyl acetate fraction, PEBu; n-Butanol fraction, CM; Chloramphenicol

*Diameter of clear zone from the growth inhibition (—; below 10 mm, +; 10~15mm, + +; above 15 mm)

a5l datd HoE d¢e Fx EHch
BHE =B —Carrageenin 2 ¥-2of dis] 2y
PE 7ZA7F2] Zq9 sxgEHog ¥F 3718
AR S, Y PE 2g/kg FTNM HAF] F
2, 3, AN A 22} A AQl 1% Frh AAEAE

mg/kg FATNN FF F7HE JAXRNE & F
2%l E3| PEBu 54372 YR 427 o)A
oldel JAaxE vk 2y Y PEE 1,000
mg/kg FATANAE 25 e AT A9t
AA=ZR] esteiTable III).

3 gcKTable II).
PE $3E %44 PEBu ¥ PEAc 27 1,000
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Table II—Anti-inflammatory effect of 70% ethanol extract of Ponciri Fructus on the carrageenin-induced edema
of the rat hindpaw

Groups Dose No. of Paw swelling percent after injection of sample (%)

(mg/kg, p.o.) animals 1 2 3 4 5 (hr)
Control - 6 457+ 6.5 652+63 764+32 85.1+ 6.3 93.6% 2.69
PE 1,000 6 455+ 9.8 603+36 702%31 81.7+ 34 914+ 34
PE 2,000 6 327+ 27 40.3* 2.6** 50.5+3.3*** 63.0+55* 809t 6.8
Hydrocortisone 100 6 372+ 20 39.8+ 3.3** 4501 25** 50.8+% 3.3*** 65.6+ 3.6

Abbrev.: PE; 70% Ethanol extract of Ponciri Fructus
®“Meant standard error
*Statistically significant value compared with the control group (*p<0.05, **p<0.01, ***p<0.001).

Table 11— Anti-inflammatory effects of each fraction of 70% ethanol extract of Ponciri Fructus on the carrageemn-
induced edema of the rat hindpaw

Groups Dose No. of ) Paw swelling percent after injection of sample (%)
(mg/kg, p.o.) animals 1 2 3 4 5 (hr)
Control - 5 243+46 34.1%+36 35.8+36 40.7+ 3.1 402+ 4.39
PEE 1,000 5 237+38 352%30 34.1+38 388+26 36.5% 3.8
PEAc 1,000 5 223+31 258+23 29.1+27 332+ 35* 305+ 35
PEBu 1,000 5 179+ 13  30.0+0.7 309t 14 326+ 1.1* 342109
Hydrocortisone 100 5 184+ 19 215+13* 220+ 22% 235+ 2.7*%* 282+ 1.6*

Abbrev.: PEE; Ether fract'on, PEAc; Ethylacetate fraction, PEBu; n-Butanol fraction.
“Meant: standard error
*Statistically significant value compared with the control group (*p<0.05, **p<0.01, ***p<0.001).

Table IV—Anti-inflammatory effects of poncirin and aglycone of poncirin on the carrageenin-induced edema of
the rat hindpaw

Groups Dose No. of Paw swelling percent after injection of sample (%)
(mg/kg, p.0.) animals 1 2 3 4 5 (hr)
Control — 5 417+ 32 51.3+ 4.6 57.1+ 4.6 59.0+ 4.6 57.7+ 529
Poncirin 100 5 351+ 22 445126 572139 571+ 35 583+ 36
Poncirin 200 5 303+ 3.9 485+ 34 578+ 34 59.1+35 559+ 44
Poncirin 300 5 349+ 38 384+ 35 42.3+ 3.0* 464+ 2.9* 470+ 33
Aglycone 200 5 33.6x25 482+ 2.1 535+ 09 571+ 20 535127
of poncirin
Hydrocortisone 100 5 323127 335+32% 347+ 25% 3611 22%* 35.2+ 3.1

“Meant standard error
*Statistically significant value compared with the control group (*p<0.05, **p<0.01).

200 3 300 mg/kg ATFATNAN A2 HAe] ¥ FEE YAFIAAY Pl A F A9 E3AE Table
EojEAql BE Z7) JAAFE JYehlodm AY Vel A8tk Poncirin 300 mg/kgs F-o3A AF
300 mg/kg FIA] AAFe] 37k @ 4x]7 Fo] 7Nl pontamine sky blues] FE L T ol
2 vlg fojdez BE 2512 dAsdn RlEkY 261%9] JAE Bylon FAHeE f43
v 200 mg/kg £OTFE AT 147 Fo] & QA=A egken], poncirin®] ®l2A] 144.5 mg/
1527 dA"HG e a2 olFde JAEFAY kg FoATFME 5L7% AAEE He] p<0.0012]
=i cTable IV). o) e] QAL o]+ H)EeFE hydrocortisone

(b) HHENM =7} AN F2t—Histamine £J2 100 mg/kg FoT°) 37.9%2) JAE Bl 7l »is|
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Table V—Inhibitory effects of poncirin and aglycone of poncirin on the leakage of dye into the peritoneal cavity

of mice induced by histamine

Groups Dose No. of Leakage of dye Inhibition
(mg/kg, p.o.) animals (ug) (%)
Control - 10 137.6+ 16.7¢ -
Poncirin 300 10 101.7+ 16.3 26.1
Aglycone of poncirin 144.5 10 66.5+ 3.2%** 51.7
Hydrocortisone 100 10 854+ 9.0™* 379

“Mean= standard error
*Statistically significant value compared with the control

m icontrol
—1/‘ B poncirln 60mg/rat,s.c.
8000 [N iponcirin 100mg/rat,s.c.
@ saglycone of poncirin
1 60mg/rat,s. c.
1%} s N :
a) iaspirin 30mg/rat,s.c.
*5, 6000 -
Q
-g -
3]
— =
w4000 A B
— et
_é - -
= 2000 =
0 ="

Fig. 3—Inhibitory effects of poncirin and aglycone of
poncirin on the leukocytes emigration into the
CMC, air-pouch of rats.
*statistically significant value compared with
the control group(*p<0.05, ***p<0.001).

2137 o 9S4 5 st

(c) W8 RF AAME1—CMC, air-pouchol]
23t WMEF {5l gt HAe] a5 Fig 3¢ A
A3k ek Poncirin 60 mg 2 100 mg/rat oA} o
Z7o) wste] 27t 55.9%2) 60.9%% p<0.0012]
o4 HET {5 AHEAE HHYIL poncirin®] H
FA 60 mg/rat FoIT el 388%E p<0.059] &
A& verdE ¢ 4 sdsdek £3] poncirin 100 mg
/rat FolT-& ¥ °FE- aspirin 30 mg/rat £
FARRE BT {5 JAERE JepES & 5 9l
Aot

(d) Serine-protease B4 X{5l{& 2}— Serine-pro-
tease®] 3htQl trypsin Aol didt 28-S A
v} poncirin % poncirin®] ¥]3A 1.0 mM2] =Xl 4]
247 407 21%9] trypsin @A GAEAE Hof se-
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group (**p<0.01, ***p<0.001).

Table VI—Inhibitory activities of poncirin and agly-
cone of poncirin on the hydrolysis of casein
by trypsin in wvitro.

Groups Concentration Absorbance Inhibition
(mM) at 660 nm (%)

Control - 0.4335+ 0.0154%

Poncirin 1.0 0.4245+ 0.0197 40

Aglycone of 10 04163+00256 2.1

poncirin

Trypsin inhibitor ~ 0.022  0.2183+0.0115* 496

“Meant standard error, ®Unit of concentration is mg
/mi

*Statistically significant value compared with the cont-
rol group (*p<0.001).

60
KS§ icontrol
sponcirin 200mg/kg. p.o.
AJy : eglycone of ponciirn
100mg/kg. p. o,
20 R 1 aminopyrin 100mg/kg, p. o,

»

20 -

Frequency of vrithing syndrome (/10min)

0. 5
Fig. 4—Inhibitory effects of poncirin and aglycone of
poncirin on the writhing syndrome of mice.

*gtatistically significant value compared with
the control group(*p<0.05, ***p<0.001).

rine-protease®] FAole 3L n]HA|
T UK Table VI).
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(e¢) Writhing syndrome {HM|Eo}— 24t £2 F
W writhing syndromeel]l @8]4 poncirin 200 mg
/kg FATAA tzTe Hlstd 362%2 p<0.052]
oMol sl dAlaRE RYa AHeE Folie
Ae 142%2 JAEHE el 9 poncirin®] ¥
B 100 mg/kg FATANME 388%2] A gE v
o] felat AT FFE 9 cKFig 4).
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REL T vil§ chddt Aol o) by
el A 2R = AYeke 24 B3] 43lrA Az}
g2 Fo Al e AoE deA gldh 2
PES ofeishy a7 F I A8 i o
A= HE g HEY d=gdS AR} A
A9 g FrstaA AYe 3 vt 2 AR
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HES 70% EtOH A& fvlz st Az
#43& 7% v} ether £YEL HE2ATRY A%
+5% dARFHey AUFFHEAA acetylcholine
2 barium chloridedl] 213 =22 A x}3] JAsIgn
Staphylcoccus aureusol W3 732 vtehliglch

EtOAc ¥ n-BuOH £3EL carrageenin 5]
g $5F 535 e, o Felid Azt
743t n-BuOH £3E2 2 compound BI& E-]3}
Qon o] 33ES poncirine g FA3ch

Poncirin-& hesperidin®]t} naringin £ & fla-
vanoned-& 713 3§EEA] 57-dihydroxy-4'-me-
thoxy flavanone #2] 7 ®idl| glucose®} rham-
nose’} o 2 B AFeZ A A4% flavanone
rhamnoglucosideo]®] 1943\dell FE¥EEkL S-o] Pon-
cirus trifoliata, Rafinesque?] £ zH¥ gow
2ol B 8f v o %2 flavonoid
EA o] B A7 o] =W Aol ¥l3to po-
ncirin®] A=A AP TR IE ol y) o8
Ak

AA} 5-& flavonoids7} 7HA| AL Sl 49, dete]
A, g, ujole]x, gohztg- 59 thgRt YA
FolA S zHgo} FAS F3 poncirin L
vl 3 22-& FA3tgch

Poncirin ¥ 2 ¥|3Ale 79 HZd i o
A2 R AT {3 <JAas, g T 5344
gxlel] W3 JAEGE BlogA BgF 2go)

QAEg o] e ZAbo| 2§ writhing synd-
romes FHo g At v §9F FA
9] in vitro AP Y2 24| kininF-2] WAl FJsl=
9% qlx}<Q] serine-protease?] Aol tigF EI-E
743 23} poncirind serine-protease A1 A3 A&
FJ= e Aoz eyl

°}4¢) A2 ¥v poncirine] HNES IAF &
48 ehlle F83 AE9 st Az
o] ponciring Citrus4S 719422 3= Awrantii
immaturi Fructusell= <F 0.2% AXE H-2d vlsf)A]
=) tREQ Ponciri Fructusells ¥ 6% Ax9 t}
gko] FHEe] go]l HuE ul 9l ol I
Az F49] SHME FEF gt A7
=& wjoldt '

4 £

HES] A=A AEE FTslast HEY 70%
ethanol IA2E #7]&v]j2 E33le FdZ A

52 73} n-butanol ¥-FE-S silica gel column

chromatographyE 3)3}o] flavanone #|*# <l ponci-
ring @e3le] o] HiHESY dAF A& FEY
vl ogT 2 AnE Ao

1. &S 70% ethanol 92+ carrageenin 'L
3o gk ¥F Fvt dAEAzt JAEHAL
EtOAc®} n-BuOH EEolAH 73 34F avs
el et

2. JEY ether EYEINAE A& AR AF
+5 A Ae} acetylcholine H barium chlorideol]
g7 FFe hE g GAENE HPYL S au-
reusoll W3t 4§ AR A7} AA=HYCL

3. tHE ] #n-BuOH #3-E24¥ poncirin(5,7-dih-
ydrxy-4'-methoxy flavanone 7-rhamnoglucoside)<-
23ty 2w, poncirin® I ¥]2A+= carrageenin
&) g % ZF7F 9A AT, histaminee] 2%
2ZAER FAA38A JAIAS, CMC-pouch el <%
MEF 45 A&, 24| 2% writhing synd-
rome A&7} AA=HL

olate] AAZRE WE Tl &h= sl= flavo-
noid ¥i=FA)e] sliql poncirine IES) dFzhe-
< il F83 AR F9 R AzEeAH,
ponciring o} {3t e RE HA AL
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