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Metabolism of Poncirin and Naringin by Human Intestinal Bacteria
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Abstract— Poncirin and naringin which are the flavanone rhamnoglucoside showed anti-inflamma-
tory activity as the major component of fruit of Poncirus trifoliate. Poncirin was metabolized by
intestinal bacteria of human and rats. Among the human intestinal bacteria, Bacteroides JY-6 conver-
ted a poncirin to naringin, ponciretin-B-D-glucopyranoside, naringenin-p-D-glucopyranoside, nari-
ngenin and ponciretin and did a naringin to poncirin, ponciretin-B-D-glucopyranoside, naringenin-
B-D-glucopyranoside, naringenin and ponciretin.

Keywords [] Poncirus irifoliata, poncirin, naringin, Bacteroides JY-6, intestinal bacteria.
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Fig. 1—TLC chromatogram of metabolites of poncirin
and naringin by human intestinal microflora.
1, ponciretin: 2, poncirin: 3, metabolites of po-
ncirin: 4, metabolites of naringin: 5, naringin:
6, naringenin.

poncirin¥} naringin 25 13}3-E9] w3 ¢} R
7} & A2E dAAE AT A TLCAA
3 2 FolA FAE FAske dabsol
73 55 JY-6 dF2t Falgict

5o FH-JY-645(Fig 2)2] ¢Yutzq =48
Z21gF A3 Table I3} 29yt JY-67FE 25H3A
ZHF2o 2 B-glucosidase®} a-rhamnosidase?] EA%
Ag Zasled, H,S& AAsHA gon, 199
el &Aool

JY-6 #30l| 2|3t poncirin CHAl Y CHARRIS &
2|—Poncirinel] JY-6 #F5 z4417A FAHo=m
A A 2ARRE A oF 18417 ubeFel 14}
A a, b, ¢, d7} WAL 1 FHE vGA
ot ot We RENE zbs diAbA e} w|dAle}
7 RfXE 713 hAHA) £7} A =)Sic). Preparative
TLCE 3] E=2|g thAMAE poncirin ¥ T ¥
233 ZEF w]wg TLC chromatograms Fig. 391
velilde}. Poncirin £29 RfA &= 021, v ¥

Fig. 2—The micrograph of Bacteroides JY-6 with gram
staining( X 1000).

Table 1—Characteristics of JY-6 isolated from human
intestinal bacteria

JY-6  B. distasonis'?B. multiacidus'”

colony diameter <05mm <0.5mm <0.5 mm
gram stain - - -
shape rod " rod rod
MR test - - —
VP test. - - -
nitrate reduction - - +

Simmon’s citrate - - -
H:S production — - +/=
indole production — - . -
B-glucosidase
o-rhamnosidase
urease - - -

* not determined.

E& 075904 ulste] dlAkA a, b, ¢, d, e, {3 REA=
zb7} 0.11, 021, 0.34, 048, 0.70, 0.75 %132, THALA
a, b, ¢, d= Mg-HCl ¥4 Molish dF-§oll d4E&
vehl o] A%d flavonoid HHENE F §
et o] diAAEC disle] KOHZ 7leds F
EtOAc &3} TLCE 3 23} a9 ci= naringe-
nin3} Y3 RfF<) 0.70¢12, b9} d& poncire-
tin?} FA3 0.759 REXE vepbch $3ol st
F3}stn APz TLCE o) 43t & FAF
A3} a ¢ b L-rhamnose$} D-glucose’} U+ 4t
o) c¢} dE D-glucoset2 i3l YAcHFig. 4,
Fig. 5). tHAHA a, b, ¢, d9) 7} Eoll 3t} GC-
MS(Hewlett Packard 5890A, MSD-5970) ¥4 o)} 2|3}
a®} ¢ naringenin®} -4 3&F MS-spectrum$ R
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Fig. 3—TLC chromatogram of metabolites of poncirin
by human intestinal bacterium, Bacteroides
JY-6.
1, poncirn: 2, metabolites of poncirin: 3, ponci-
retin.

1.2 3 1
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Fig. 4—TLC chromatogram of metabolite ¢ hydrolyzed
with KOH.
A: Ethylacetate fraction of metabolite ¢ hydro-
lyzed with KOH. 1, hydrolyzed metabolite c:
2, metabolite c: 3, ponciretin.
B: Water layer of metabolite ¢ hydrolyzed with
KOH.
1, hydrolyzed metabolite c: 2, L-Rhamnose: 3,
D-Glucose.
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Fig. 5—TLC chromatogram of metabolite d hydrolyzed
with KOH.
A: Ethylacetate fraction of metabolite d hydro-
lyzed with KOH. 1, hydrolyzed metabolite d:
2, metabolite d: 3, naringenin.
B: Water layer of metabolite d hydrolyzed with
KOH.
1, hydrolyzed metabolite d: 2, D-Glucose: 3,
L-Rhamnose.

By 7244 el naringenin® 2L 239l
ggelsort &,

ngenin-B-D-glucopyranoside, di&

+ naringin, b= poncirin, ¢ nari-
pongciretin-f-D-
glucopyranoside, e naringenin, f= ponciretin® =
A Je 4 5 sk

JY-6 @30l 2|# naringin®| CHAF % CHALHL|
2| —Naringindl] JY-6 55 F2A|A AAHoR
A S B wF o 18A1F HheFel 13
HAMA &, b, ¢, A7} EAFHN LT 2 FHE 6|EA o}
2 RIS 2z Al e} o] AT} <t &
RfXE zt= oAkl 71 A =E9dc). Preparative
TLCE #sle] 223 dALA= naringin® ¥, nari-
ngenin¥} ¥} 2§ TLC chromatogram-g Fig. 69 }
efigiel. Naringin EE9] RfX+= 011, v|=gA] %
F-2 0.7021d] 1)3te] tfAkA] 4, b, ¢, d, e, 9] RiX&=
Z+zb 0.11, 021, 0.34, 0.48, 0.70, 0.750) K%, HAHA
a, b, ¢, d= Mg-HCl ¥H-5-3} Molish 4Hg-¢l kx-S
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Fig. 6—TLC chromatogram of metabolites of naringin
by human intestinal bacterium, Bacteroides
JY-6.
1, naringin: 2, metabolites of naringin: 3, nari-
ngenin. :

vehy =ro] 2= flavonoid SHHEYS o 5 9
stk o] dAMAIEe] diste]l KOHE 7lpisl ¥
EtOAc %23} TLCE 33 A3} a9} ci= naringe-
ning EY§ Rixlgen be} dE ponciretind} £
o3 RfAE Heblinh 3¢ distd F3stn §
A7 z3}lg TLCE o] 48} 3¢ ¥4 A Fig4
2} Fig. 59|42} 7ro] as} b= L-rhamnosest D-glu-
cose?} & ybdel c¢} dE D-glucoseqtg &§-3l3
lsdek A a, b, ¢, dY 71R-E Bl i3t GC-
MS £ 93] b9} d& ponciretind EUF MS-
spectrum$& BT EAE A Jeht} poncire-
tin®} 22 EAYE #esigol £, a: naringin,
b+ poncirin, ¢+ naringenin-B-D-glucopyranoside,
d+ ponciretin-B-D-glucopyranoside, e naringenin,
f£ ponciretin® 2 WAL g o4 o gch

JY-6 @30l 2|8t poncireting! naringenin®] CHA}
M —Poncirin®] thAl4dlel poncireting JY-6TFTE
WA 2123 ponciretinBt} REX]7} @& fApA 7}
AT, oAl TLC ¥ GC-MSE ¥-43%
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Fig. 7—Metabolism of ponciretin and naringenin by
JY-6.
(A) 1, metabolite of ponciretin: 2, ponciretin.
(B) 1, metabolite of naringenin: 2, naringenin.

Z3} naringenino}¢lth. Naringin®] thA}Alel Nari-
ngening A7 A3} ponciring] PHAFAIQ! ponci-
retino] o}F A& goluin} YA FA YT
(Fig. 7). °1=13t A= JY-67F) 238 ponciretine
naringenin -2 naringenin-2 ponciretin® 2 tjA}l¥
£ Al AR e A whgo] dojd 5
e AeE AEH.

e -3 g Ve

Aere] AhAlgesRE Rt dFe A
Ao $MFA BacteroidesgF4.2™ Bacteroi-
des distasonis7F¥E+ B. multiacidus®} #1138 &
g 3 gle F5ch

Poncirin& &=rAbge] AW $-An]E<Q] Bacte-
roides JY-6¢ll ]3] ax naringin, b= poncirin, ¢c&
naringenin-B-D-glucopyranoside, d+ ponciretin-B-
D-glucopyranoside, e+ naringenin, f== ponciretin.2.
2 o €8 4 5 Uk _

Naringin 94 & dAAE AHEE € 5 A
At 29olE qrldle AIE eblA] kAl
ponciretin-B-D-glucopyranoside & JY-6 #FZ A}
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Schime I—Metabolic pathway of poncirin and naringin by Bacteroides JY-6.

AlZ1 A3 ponciretin® naringeninE- A4 8}, nari-
ngenin-B-D-glucopyranoside & 7} 2 HAHE A)7]4
naringenin¥ ponciretin® A S el I F 9]
ek = poncireting thALE A}¥19 naringenin®
AA8b, naringenin® 7}A 3 hAFE )79 ponci-
reting AL 4 F ek o= A=
v]Fo] B poncirin® naringine Schime I3} 7
ZAER YA & 7o Alg¥ch
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ngenin 4=} %ith
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