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Antibacterial Activity and Component Analysis of Persicaria perfoliata Extracts. Kim, Sun Young, Doo
Hyun Won, and Soo Nam Park*. Department of Fine Chemistry, College of Nature and Life Science, Seoul
National University of Science and Technology, Seoul 139-743, Korea, Research Center for Development of
Green Cosmetic — In this study, the antibacterial activity and component analysis of Persicaria perfoliata
extracts were investigated. MIC (Minimum Inhibitory Concentration) values of ethyl acetate fraction from P
perfoliata on Escherichia coli, Propionibacterium acnes, and Staphylococcus aureus were 0.25%, equally.
The results showed that the antibacterial activity of the ethyl acetate fraction was the highest in the S. aureus
and P. acnes. Ethyl acetate fraction from P. perfoliata extracts showed 5 bands in TLC and 8 peaks in HPLC
(320nm). In HPLC chromatogram of ethyl acetate fraction, first main peak 2 (24.99%) and peak 3 (22.65%)
were identified as quercetin-3-o-glucuronide and isoquercitrin in the order of elution time. Also, in HPLC
chromatogram of deglycosylated fraction, main peak 2 (76.93%) was identified as quercetin in the order of
elution time. And these components are very effective as antioxidants. Thus, these results indicate that extract/
fractions of P. perfoliata can be applicable to new functional cosmetics for antioxidant, antibacterial activity.
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UV-visible spectrophotometer:=Varian(Australia)*}¢] Cary
50, pH meter= Istek(Korea)A}2] pH213 Micro processor



pH MeterS AF£-3191 3 High performance liquid chroma-
tography:= Dionex(USAY*F2] HPLC 9001seriesE A3}
o}, pH #3589 72|31 ethanol(EtOH), methanol(MeOH),
ethyl acetate (EtOAc), acetic acid, acetonitrile 5 2% £
Wl AT B AoRS ALt} Sehiiol e Ao
AHE-8F thin layer chromatography(TLC)E aluminum sheet
silica gel 60 F254(0.2 mm)E Merck(USAYIA 43}t
B XEFZAZ  AlE-3F  quercetin,
apigenin, kaempferol, caffeic acid¥ Sigma Chemical Co.
(USAPIA Fstadet. Agdel ARt v =2]ul -2 2008
124 Age] AN k] ARl

isoquercitrin, isovitexin,
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L o83l dFY 31t AT F HAA3laL o] oHE&
7k Az 5]"’4 J]’T‘:i% HeJA o] & Al AR&sloie. =
gk 50% oflgk =2 7 553 ¥ £9 n-hexanes
o|-8-3}] %ﬂ% 2] vISA AES AASIAL o] F ethyl
acetate +-35 7 w53l I E Ak

Ethyl acetate —.—P‘J,i—,—Ei aglycone A|Z: ethyl acetate
3-9-u] Aol H,SO, E acetone $4S €31, 4 h 53+
Fu 7tdstdA R "EZ}"‘V]‘;]' 51‘11"‘] gl %“’—‘.‘% 5%
KOH-MeOH &<} 22 F3} HAgitt. 53 A4 F oA
ethyl acetate & +33}aL ol & 7t FFdle] A2

H
aglycone I}t (deglycosylated %3] )5 Aol AM-313ict.

M2l F&22| &7 M 53

AgEF: B Al AME FFe 3 vAE HEATE
of|A] EoF ‘?:L% o =2-0] f1elFel Propionibacterium acnes
ATCC6919%} 3714 Gram(+) FF4
aureus ATCC6538, 27|A Gram(-) T
coli ATCC23736% AH8-3151tt.

w2z 2l wjeFEA: P oacnes2] ¥ioF wl A= Reinforced
clostridial RC) ¥} X](Merck, Germany)S AF-&-3l o™ P
acnes'= 4°Col|A BAsPHA Aq 72 h Aol A3} AlH L
w, & wiok wiRle] FHE3 F
system(Merck Anaerocult Gaspack system, Germany)< ©]
B3te] Wg3led 37°CelA 72 h F<F {714 wieksisdct
3718 d52 S. aureus®}t E. coli== Mueller- Hinton WA
(Merck, Germany)E Al8-3ldom #& AE3 F 37°C
incubatorel| A 24 h wjefslHir] ARE-slT.

#4A 9A] ¥ X(Minimum Inhibitory Concentration:
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mLA -8k w2 20 mLE- petri dlshoﬂ Fsk L, /\]Wé
S I wix] ol 0.1 mL HE3IAT}. P acnes= 37°C
oA|A 72 h Fell, S. aureus$} E. colit= 37°Col|l A 24 h F

Staphylococcus
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anaerobic jarellA] Gaspack
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Table 1. HPLC conditions for separation of ethyl acetate frac-
tions and deglycosylated fractions from P. perfoliata extracts.
Column Luna 5 p C18 (L: 250 nm, LD: 4.6 mm)
Detector UVD 170 s DIONEX
Flow rate 1.0 mL/min

2% acetic acid : 0.5% acetic acid in H>O in 50% aceto-
nitrile solution

(70 : 30~10 : 90, Gradient) for ethyl acetate fractions

(50 : 50~0 : 100, Gradient) for deglycosylated fraction
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HrgulF 55 F ethyl acetate 35 100% olehg-
o] &<l ¥ syringe filter(Milopore 0.45 pm)E ©]-$-3}o]
ST o] ojiS TLC F HPLC #45 913 A8 2 o
4313tk TLC 240 A ethyl acetate +3 2] A7|-&vl=
ethyl acetate : chloroform : formic acid : water=8:1:1:1
(VIVYS AHE3te] BAI319I a1, deglycosylated -3 A7)
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& ALgale] BABA). A% e ojn] e Bt
A 27, ZTtH o= FFEA] Rf 7 AFejAd 2wy
He olgat ¥2ld We) A4 So2 gelsiye. HPLC
BAL 2% acetic acid 847} 0.5% acetic acids I3t
50% acetonitrile ~8-4-& 7]-27] S o= Hesi L,
ethyl acetate %-2]3} deglycosylated £-29] HPLC #&|x7]
2 747} Table 1ol viebigle).
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2 methyl paraben(0.25%)3} B]23}le] FU3t o =B
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(0.3%)2 Vel 745 2 FA=FT S el
o} ol2jst Ao E]——FJHHZS‘ FEE9| ethyl acetate -]
o] AEF| frEst Al W IFE ANl S8kl =
e A]A]—T'SPD]-(Table 2). A=F dA-H 54 ATe 7%l
v A S-S o3t e AAAIF|IAY AR E AFEA]
7171 $1sk %791 A o] el =, el = AlFe] W
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Table 2. Minimum inhibitory concentration (MIC, %) of
extract and fraction from P. perfoliata and reference against
various bacteria.

Strains PP extract PP extract Methyl Quercetin
(50% EtOH) (EtOAc fraction) paraben
E. coli 0.5 0.25 0.13 0.06
P acnes 0.5 0.25 0.25 0.30
S. aureus - 0.25 0.25 0.15
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Fig. 1. TLC chromatogram of ethyl acetate fraction from Per-
sicaria perfoliata and references. Eluent system: 8(ethyl acetate) :
1(chloroform) : 1(formic acid) : 1(water) (v/v). @: caffeic acid, @:
quercetin, 3: ethyl acetate fraction, @: isoquercitrin, ®: quercetin-
3-o-glucuronide, ®: kaempferol.
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Fig. 2. TLC chromatogram of deglycosylated fraction from
Persicaria perfoliata and references. Eluent system: 25(n-hex-
ane) : 14(ethyl acetate) : 5(acetic acid) (v/v). @: kempferol, @:
quercetin, @: deglycosylated fraction, @: caffeic acid.
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A 23 Aoz vepdl W ulE F5E2] ethyl acetate
238 A 78} aglycon £&2] TLC ZZrE 73S Fig,
20 JepSl L, o= 37HE EE]E 0 Re fhel 0.6891
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o]7& quercetin® 2 El=| i},
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Fig. 3. HPLC chromatogram of ethyl acetate fraction from
Persicaria perfoliata at A = 320 nm. 1: caffeic acid, 2: quercetin-
3-o-glucuronide, 3: isoquercitrin, 4: unidentified, 5: quercetin, 6:
apigenin, 7: kaempferol, 8 unidentified.
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Fig. 4. HPLC chromatogram of deglycosylated fraction from
Persicaria perfoliata at A = 260 nm. 1: caffeic acid. 2: quercetin.
3: kaempferol.

Table 3. HPLC quantitative analysis data of ethylacetate frac-
tion from Persicaria perfoliata.

Ret. time Area  Rel. ratio
No. (min) Peak name (mAu) %)
1 6.79  caffeic acid 43.214 9.45
2 10.47  quercetin-3-o-glucuronide 103.507  22.65
3 11.96 isoquercitrin 114202  24.99
4 20.48  unidentified 20.613 451
5 31.75 quercetin 35.278 7.72
6 39.28 apigenin 60.240 13.18
7 40.63  kaempferol 62.655 13.71
8 45.71  unidentified 17.340 3.79
Total 457.049  100.00

A7 F 2 I9HE olebEE 59l F HPLC 45 9
g AB 2 AMEIIYh 1 Ad Mgl FEE T ethyl
acetate -2l gt Fig. 19] TLC(normal phase) ZZv}E
gl A Ry Zkel 7H 2 wl<l PPI(R 0.90)2 Fig. 39
HPLC(reverse phase) peak 722, PP2(R; 0.88)= peak 5
2, PP3(R¢ 0.80)> peak 13} UX|3HS 2013519 3L, PP4(Re
0.32)= peak 322, PP5(R; 0.30)= peak 22 Y*]3HS &
olsksdet. =3t Fig. 13 3 FF=S AHE3te] peak 6
(13.18%)2 apigenindS I3l ck(Fig. 3). HPLCE ¥3]
W 7o) 4ol g Ak el B|olEl S Table 3] 42
aod ephiet.

Wzl F5E 5 aglycone #29] HPLC Z2vlE
T2 Fig. 49} o}, Z2rlE TS 9] peak®ZE e}
weh. b peaks 2 WS E FASE A, aglycone
H3lof| U3}t Fig. 2°] TLC(normal phase) ZE2RFE 130l A
R Ztel 7F& 2 wl<el PPAI(R; 0.68)2 Fig. 4¢] HPLC
(reverse phase) peak 1(7.33%)E., PPA3(Rf 0.45)% peak
3(76.93%)2-2, PPA2(R; 0.58)- peak 2(6.24%)%} & =] 3t
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