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Antimicrobial effect of Prunus mume extracts
against cariogenic bacteria
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Received: February 20, 2017 Objectives: This study was conducted to determine whether Prunus mume extracts have an antimicro-
Revised: March 22, 2017 bial effect against Streptococcus mutans (S, mutans) and Streptococcus sobrinus (S, sobrinus).
Accepted: March 23, 2017 Methods: The study used crushed and dried Prunus mume, to which 80% methanol was added to

obtain extracts, The extracts then underwent a demarcation process, sequentially using hexane, chlo-
roform, and ethyl acetate, all of which have different polarities, followed by a reduction in pressure | The
disc diffusion method was then used to measure the clear zone diameter to identify the antimicrobial
effect of Prunus mume extracts using the different solvents, The methanol extracts that presented anti-
microbial activity against S, mutans and S, sobrinus were then selected, and their optical densities (3, 6,
9, 12, and 24 h after cultivation) were measured to identify growth retardation effects based on extract
concentration (0,01, 0.1, 1, and 5 mg/ml).

Results: A clear zone was observed in methanol and ethyl acetate for S. mutans when the antimicrobial
effect of Prunus mume extracts of each solvent against oral microorganisms was measured via the disc
diffusion method, A clear zone was observed in hexane, chloroform, methanol, and ethyl acetate, when
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Sinchon—dong, Seodaemun—gu, Seoul Conclusions: Prunus mume extracts retarded the growth of S, mutans and S, sobrinus with increase in
03722, Korea time and concentration, Therefore, Prunus mume extracts hold the potential to be used for developing
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(Chlorhexidine) 59 &4 SFE=o] tiaE 2, I+t
ol thAl XJopxbA | XA Ad, Allte] st =4, -
o] Desquamation¥} & 2o LR 4= Qle}, uhat
A8 glo] mAES] At Al B8
Aol A &0 GtE Aol thigt #ilo] oA 1t Sirt.
E3} sl Kim 572 T4 vehe 3350] Xof
Alate] A4S AAIBFA L, S. mutans (serotype ©)7F
GTaseZ/3 7} S. mutans (serotype )] -2+ A
31}, Kang 572 Quirke] 8 3J3HE¢1 methyl
gallate®} galliic acid®= S. mutans®] 4732 AT T A X HA]
o] AL o & okl Hsgict Ee Chung 572
flavonoids”} narigenin, phloretin 9! taxifolins-& &-f-skal %l
= EGEAEA 5F0 Xol-Adeltel] et Al ayE U
etk 819l om, Saeki¥= RO A 2E&3t B4l funoran
o] XJog-A] Qlatol| tfsto] FHold Al AvkE Zethil K
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i A (Prunus mume)2 v ko] o Futi&rof &351= o
Holu?, 2hA 79} 7ol et o]t Tt thEn] o
WSS 6 ol 79 o W ujgst Al o] At A
£ UA FE A7lol 229 % Ayl T HA wem oot
AeledS etk @A deke] X 5ot BAEH 7ol 39
S avtel Bg-S o] gl weS WAk B Lee
SV2 wj Al Hollo] AZE19] Salamonella enteritidis, Bacil-
lus cereus, Staphylococcus aureus, Listeria monocytogenes,
Escherichia coli®] <05 ABSAA| 35 78 Recka of
Art. Kim 522 2u|zke} viAl &50] 7 W A dS &
O 7| Y13l C. albicans® tiste] 735t dateo] Qlckar
oL, i FEEo] AoeAlSe] ddldtor durl
mutans®t S. sobrinusell thet FAIT} Ql=X]of thel A=
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1. AL

Aol ARSE v AL A 23 Qufo]u] k-] OFZkof A
Tste] ARg-steIt. A 2mf 300 g2 E4fiste] 80% metha-
nol 1,000 mi& 7Fsto] 124]7F5¢E 2Igste] S22t 3 of 4]
(Whatman filter paper #2, USA)Z ojT}sto] oJutl e AF53:
7|(Centrifugal vacuum concentrator, Ecospin 3180C, HANIL,
KOREA)E AMHg-6to] 713 535319it}. 80% methanol WA &
& 40| th2 hexane, chloroform ! ethyl acetate®] <=0 &

B ¥ ofapsto] At B 53 FEES ~20°CE
W5 Belel el Ag eI,

Aol AMgE Fe AEtighn ofefeh v =stn Ao
B9l Streptococcus mutans Ingbritt, Streptococcus sobri-
nus B3R S ZAARE B350 Al-S M17 broth (M17, Difco,
USA)°ll 10% lactoseE 7} ok HAufA] o] 353k & 37°CE] uf
G710 A 24417t F<E i Fsto] Ao ARg-SESITh
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HQFH S. mutans$} S. sobrinusE 22 100 W& M17 1A
vz of] HESkaL 47 fre] WS AR St =Eekiith et
= paper disc (@8 mm Advantec, Japan) ol ZF B-2E-S di-
methyl sulfoxide (DMSO, Sigma, USA)®l &-3f8te] 50 ul# 3
Aot 7A%eE F 57 B M17 2AEIA] flofl ZeE9kt.
37°Ce] wl k710l A 24A17F F7t B8t 2 paper disc 2] F
B AR mm-e SR H, B A 3 HhEske] Al

a9

23. FE29 ko IE S. mutanset S. sobrinus?| 4
X X

80% methanol &5 M17 dAai=]o] &8f3te] 0.01,
0.1, 1, 5 mg/ml9] F=7} = =5 M17 HAEf ] A%t & 1%
10" CFU/mIE 3|45 & A% sF3lct. 37°C2] w71 ol A] vl
SPHA] vjFAS 3 6, 9, 12, 24A]17F0] E+= wjof ELISA reader
(Molecular Devices, USAYE ©]-8-3t9 600 nmoflAl 355 =

AFsRTt.

>3 = ) o
o] EYE 258 02 B

A Adha)= G729 B

= ARSI FEwe] sl v A=A
8171 4]

HA O Z tukey testE Al Ho}FA L.
A 84S SPSS (Statistical Packages for Social Science
21.0. SPSS Inc., Chicago, IL, USA) EA| = & 1218 AL&-31git}.
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4] Ze25-0] Gujjof Wk S, mutans®} S. sobrinus®] Bt
AS it Ak o 2 2431 AL S mutanss methanol, ethyl
acetateo] A FH¥o] 13.67+0.29 mm, 12.83+1.04 mm= 1}
ERT}, S. sobrinus+= hexane, chloroform, methanol, ethyl
acetateol|A] 20.50+1.32 mm, 14.83+1.89 mm, 13.67+1.26
mm, 11.50+0.87 mm2] <=0 & Frggto] LreRtTHTable 1).

2. 7289 Fko|| M= S, mutans®t S. sobrinus?| A4 %&A
21

A 2250| kol whE S mutans®?} S. sobrinus®] 4%
Al 5= Z7gs17] 918 M17 AR of 0.01, 0.1, 1, 5 mg/ml
o] 7t B E 8|4¢t 3 5. mutans®} S. sobrinusE E6}Ho]
37°C vigF71o1 4] vt A] AIZPEE sampling SFof 600 nmel|
A FEEE FP% A, 59 kol w4 oA gk
FAACE {3 Aol 7} QL A THP<0.05).

A 2255 H7FRA] QAL S, mutansTh 35S o 2o A]
24A17F & Z33 710,584, 0.01, 0.1, 1, 5 mg/mle] wjAl &
& FEoAE 242 0.50, 0.59, 0.41, 0.100.2 thZ2-2] S4%
of v AT FBE Fhol ATt o Rt EopdaE
A QA= A ST A 5 U

2 o)z at vl iste] Al 328 47
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of B AP o A= 3AIZE o A7HA] s kof| e Aol & Kol
A o7t 6AIZERE o] STt wet el dAlES & 4
AACHEFig. 1).

Al 3258 7ISIA] 9FaL S, sobrinustt &St ti ko]
A 2447 3 5335 710.75932, 0.01, 0.1, 1, 5 mg/ml2] w4l 3=
5 FEAME 47 0.74, 0.73, 0.59, 0.249] g UERfSlCe
1 57t wotdeE A4S dAIske it 7S & 5 9
et

S. sobrinustt FEet ti2ta} vlaste] i 55 A7t
Sho] HjGFeE Aol A= 3417 o] M 7HA] ol uhE Aol g B
O x| Gtt7} OAITHE = &9 7Tl whet o] AAlES ¢
4= ISITHEig. 2).

WA FEES H7FSHA] oAl oY HE3t iRt} vl WS
of uf Al 2258 HyIsto] ujAst S mutans®} S. sobrinus®] 4
2 A &S ST A} AR Hglel FE o) STt whet EA
207 folot HMeItHP<0.05). A AloA 237t =2 1
mg/ml¥ 5 mg/mle] FFAAES AW H S mutans+= F=&
1 mg/mle] FLoll A 9AI7 ol 44.44%2] A% A& UESL
I 12417k 69.73%2] =2 A4 A= YER St 5 mg/ml
9] Fof A= 12417k 70.41%S 24X17HRE= 83.33%2] &
AR AAES UEFATE S. sobrinus 1 mg/mle] Lol A 9A]
Ztell 35.71%2] /878 AAle-2S YR 2L 1241701 70.52%9] =
2 4% AAES el oH, 5 mg/mle] F ol A= 124171
74.57%°] =2 7% A& epdlth

Table 1. Antimicrobial activity of Prunus mume extract with different solvents

) Inhibition zone (mm)
Strains
Methanol Hexane Chloroform Ethyl acetate DMSO
S. mutans 13.67+0.29 - - 12.83+1.04 -
S. sobrinus 13.67+1.26 20.50+1.32 14.83+1.89 11.50£0.87 -
Values represent the mean =+ SD of triplicate.
- - no growth inhibition.
0.7007 —e— o mg 0.800
-#- 0.01 mg
0.600 1 - 0.1 mg 0.700
-X-- 1mg i
0.5004 -%- 5mg 0.600
0.500
S 0.400+ 3
a 0,300 a 0.400
o © 0.3001
0.200 A 0.200 4
0.100 0.100 4
0000 T T T T T 1 0000 T T T T T 1
0 3 6 9 12 24 0 3 6 9 12 24
Time (hour) Time (hour)

Fig. 1. Growth curves of S. mutans cultured at different concentration
of Prunus mume.

Fig. 2. Growth curves of S. sobrinus cultured at different concentration
of Prunus mume.
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A2l 5 7Y ol A=l Allate] W A-gof ofske]
A7) Ao & Qle) Xote] Fxzo] g3lE o] fatE Y, 4
B W Alato] ol FASk= oA AR T8 B R Kok
Holl S. mutans®] F&} -84 glucans A= GTaseS
Adh= Alo] R8I, 2ol Aol Halgo] Lpepd 5
= § HAIE tAISHA ESHA AR = Yl A St
A3 ok 22E-S o] &3t A7 Ede] ZgEar glrt.

Jo 57 St & FAk FEEAM 74 Lol st
Ga s 9 KB AE 4] A a7t 5rhal Barskglo
Choi 5% #9] 350] S. mutans®] 44-& A= i
= 719 GTase EAJo] &3] radtctal B sioict Yu 57
& 52 vehE 2E550] S. mutans®] S
28782k S-HAC et FAFA Ao} B8 S5 TS <
Lo P} iokal Hasklon, Percival 598 T30t Z2l9]
=9] S. mutans®} Streptococcus sanguis] 472 AABEaL X
glo] FAS 7AA7IH, S. mutanse]l 23t AHEAS o AsH=d]
A7} QS-S Barslt.

A& oA 719} Zhg o] whet o] B3t STt HhEH
(S 6Y TollA 79 Z<eof | uj&3t Ao o] AAT} 4
£ HA FE A7]o] 229 % gl T HA wem oot
)AL Ul Seo 572 @9 butanol F3&o] Sal-
monella typhimurium®l] o) 32 &S Holn AL <
Al shekal Barstel ow, in vitroo| Al Sl FEE0] 1Y A2
(SNU-16)9} T3t Al E3(SNU-C24)2] Hejshs] Hzls 4
A7)a1 ZA1L AR A Z ek B asldel”. Lactobacillus plan-
tarum- ©]-8-5to] W 374 A-83 el 2EEo] AEEAYES
UERHA] oo A SRARSE Bl m]flujel gkel gk 7ixIthal
BISIAT, Ko 5772 Qufjol= A AlZ9o] B3l JAsl=
A Qledl VIS A7 Bl kAL Q1O B R H]

JEARRTEAS = BiYe} (o]
TS SRt e 9 Qled Ao X met o] Fast o
G- S Aolgt Barstelk
ofof & A-oflAl= thst Aol AFE AL o] B
g FUAR 2 QR ghE uj A EEo] Xope-Alge] gl
#0247 S mutans L S. sobrinus®] 434 Aol )X = o
oS dobE 1A} shiet uj Al 2EE9] S, mutans 9! S. sobrinus
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AYoF gl ok8 A1 5 0] Bt ek o 3 gufjof whef th2 A L}
=g Lee 572 F3H Clove) et &2 2 35 50] 44
o2 FEE vle] et A IE vehd AL ke 25
Eolli= eugenolJE50] FEH UL & FEENN= 784
EAEEC] FEH A g
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1= 80% methanol 3281l AHg 3] 3250 TS Bl
slglon], 7] B2 Sl e Bud BY2E BN L SR ET}
CheA e, ofefdt gl aFaake She1sta ufAl
& 24o] the gl ZEslo] Y NS o 83lo] 248}

WA Z2Z50] =& gufjo] W2 S. mutans®} S. sobrinus®] &

atgA o] 81 oL, hexane®} chloroformd]|

SFate o] YERA] ¢k}, S, sobrinus+ hexane, chlo-
roform, methanol, ethyl acetate®] <=0 2 t&AJo] 43t
whebA], 2 Ao Al Xohe-Al50] 0 A1l S. mutans®} S.
sobrinusll tel -sAlo] FaFEdE 7HA= 95 A =58
= methanol= UelstTtE, o] 2fet A2 7= viAES vehs
B FE0to] tEE 2ARE A3} darg/do] =kl B9k Ha
509 AATRel AX 3t} o] el o] R Hehe: 2EE A
F24 eugenol AwE0] 7t S Y| tfiE o= Bl
T:]—B).

tjA 2559 o wE AIZME S mutans$t S. sobrinus
of Ao aakE 4% 43t 0.001, 0.1 mg/ml TIFoA=
ot FEEE HAISHA| b2 Rt} v oA ke AJAHe]
Al aAE ol A goteh. SHAIRE 1, 5 mg/mlellA] &2 3AIXH7F
A= ApolE HolA] ¢htirt, 6A7E o] Fofli= o Rkl Hlsf 7HA
St = UERl o T A7 Bistel whet B S A HAE
HERSILE £3] 5 mg/mle] fAFEE FEollA S. mutanss=
S. sobrinus®} B WA &= Ag7Fo] Aol dojubA] ghgltt. o] = 9
S wroA mjAREEo] S mutansoll T AH O AMGE
ALS ondtt}, Ha 5292 vl Alu} vekg 2&50] 500 ug/ml
ool A F5idt gtEAdS Belrkal ¥, Seneviratne 50
W AFE=e] g Aol tidh 2437 Al s E(minimum
inhibitory concentration, MIC)?} &4+l %=(minimum bac-
tericidal concentration, MBC)o] 0.3-156 mg/ml= Kl 9l=d],
oli= & Aol A S, mutans®t S. sobrinusell A% Al EIHE K
AE 1, 5 mg/ml A F=7F AEE & o k. oo &
o Q1 v A2 eFzbel ] AlE O = citric acid, malic acid, succinic
acids2] f714ko] 9hEe] §lom, Ca, Na, Mg, P 59 7714
S M55} terpenoid®2] sitosterol™ oleanolic acido] 7%
o] 911177, flavonoid¢! naringenin 5*¥o] E2] =]}, 0]3 citric
acid, tartaric acid, oxalic acid 5= S. mutans©l] A T3
= BATY) citric acid7} 73t S A& dho] Aty 9l ef
NEH] 208 stk dejA] o, sHA|NE o AR Eo] 17
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