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cus mutans from Galla Rhois extract,

The antibacterial effect of the Galla Rhois extract against S, mutans was determined by the paper disc-

thin-layer chromatography (TLC), and high-performance liquid chromatography (HPLC).

tion chromatography and HPLC, and the antibacterial activity was confirmed.

S. mutans, These results confirm that the antibacterial compounds of Galla Rhois can be used for the

compounds against Streptococcus mutans
from Galla Rhois
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Objectives: This study aims to identify and partially purify antibacterial compounds against Streptococ-
Methods: Galla Rhois was extracted with n-hexane or ethanol and concentrated in a rotary evaporator,

diffusion method with n-hexane, ethanol, methanol, ethyl acetate, dimethyl sulfoxide (DMSQ), acetone,
and distilled water as the solvents, The active compounds were purified by partition chromatography,

Results: The antibacterial effect of the n-hexane extract was more effective against S. mutans than the
ethanol extract (P<0.05), The antibacterial component of Galla Rhois was partially purified using parti-

Conclusions: The partially purified component of Galla Rhois showed strong antibacterial effect against

prevention of dental caries,

Key Words: Antibacterial compounds, Column chromatography, Galla Rhois, Partition chromatogra-
phy, Streptococcus mutans, Thin-layer chromatography

Q I 9\’]\ ]:]_275).

71 % QuAHGalla Rhois)= FHU-5- ol @&} Al i
goto] A7 HY PO 2 A 2R FHRAA|, &S A=
o AMg-E|oJA gror T159] =& tannin®] ¥ Yol tannic

SGAdEI7E acidd pyrogallol] AZYw SO o] &= oA gttt QufR}e] oF
Qloh=phe 37 A feh AR o ot dAtof A= Sty Ay Al ATt g

Copyright © 2016 by Journal of Korean Academy of Oral Health

® This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

JKAQOH is available at http://www. jkach.org

pISSN 1225-388X | elSSN 2093-7784



4
J Korean Acad Oral Health | 2016;40:3-8

= I HEEQAL o] & ok o] FAE-2 gallic methylester?!
o] HuE| g,

T4 W Aol tist elto] Qujrl &5 AR ook
3t Xie Q 572 S. mutansol] th3t Qufjto] StAlS 2Hols}|
A&l FHo 60-70°CoIA 10417 B2t Egtslo] 2253 30%
ethanol fraction?t 258 ARSI, Cho §'7& 3550

QlFA e o] HALS AAe-S EolehS Sgsly| el QufAl Bt
S FH500 80°CR 4417 B0t Toldlo] YEI} 3253 AME

U:‘I Lee =iho ?_7()0”/\‘1 HE]Q U]}\gEoﬂ q-]':j_— _Q_HHZ]‘A ‘(J)g—

2ZBOo 2zubin} 22 au) Aol ufe} Aol X
o7} Qoiek. 774 W Al ol9lell % Salmonella, % Al ol
gt QuiRl 22E0] Purd P FAFA S BRlek=d] chorsl
Z2gufo} 22uvlo] ALEE|QT 7h RFEubth YA e
U Z22gufo} 22 T3k Xo]7} 9lgo] B e,
Park 598 2001%0] glokAo]] st ga) TG 223 uf 223
o, 22809] S% 9l ERo| uleh Aol Ko/t FeS B
Ttk Yu 598 ol dokae] thg 201%}
Z-guflo} #o] = ﬂﬂﬂﬂﬁ@ﬂﬂﬂﬂﬂuggzaﬁw
whebA] 2 AT A QufiRte] thgt 72 Ao A o] 2
W1} 228ulS Dejote] XoloAlE 9l ﬂSMMMﬂQ
3 QujAte] GG Shelsha, T4 oS 918 RS Pt

=45 22, FABIALAL .

Sto] AR,
Lee 59 Oq?mﬂ AREE RS HR O R 3 on)
A 600 g AR A9 & Alse==L7] 300 pme] Alof] AL &

o]7}= Q@ ujx l:}?j}g 28 Hulo] slAla} of ek o) Zhzb L))
o] ALofl A 24A17F FoF 228131 Whatman filter paper #541
(125 mm)ell o2t & A-3-57](Centrifugl vaccum concen-
trator, Ecospin3180C, HANIL, KOREA)E AR5k 40°CollA] &
oot w55 QulAt WS et oeESEEe g
#Hsto] —20°CE W& Baste] Aot

2. 2T WY

At v AESw Aol FAA X Fo] Bkl S, mutans
KCTC 30655 AH&3F9ith. #5Z brain heart infusion (BHI,

Difco, USA) HAJufz]o]] Fstod 37°Ce] vieF7](Forma Scien-
tific Co, USA)ll 24417t &<t vljFsto] Ao ARg-sFATt. Alet
71—1:ﬂ Oﬂ}\ﬂtﬂo] :La]- &‘%“?Q(gram staining)g /\]._Q:L]_ojl HHO}:%
o= ZIsEIet. ofe] W Alhei o) sho] 433} 3 3 Adlof A
k3t

A

3. 2&8000f| I}2 QH{K} £E 29| S, mutansol| L3t 372
BAH
Sl 2] 24 (paper disc diffusion)S AA8Fe] Za2-guf
o W2 QujA} 2352 §. mutansoll thot S-S ZA3
S. mutansE o1#|¥ Altffeksto] gAgo}slar BHI oA ul 2] o]
107 CFU/mle.2 843 72 BHI 2 4E1 o]l 100 ulS =&t
ok A9Eo R FHE 220 AL e, WEE, o gok
E|o]E, DMSO, oM E, TFFE 50 mg/mlE 2]4 3} A}ﬁ*}‘ﬂ
I HRAEO R FEES AT (AL ofehg, vghE, o
HolA[E|o] E, DMSO, oM, 5745 AHE-oISith. Paper disc
(8 mm, Whatman, USA) 1o A2}k th 275 242} 50 pld 4
Asto] 23 & Adwt7E = BHI A A 2] ol &332k
th. 37°C2] w719l 24A17F B2k vieFste] disc 9] T3t 4]
74& ZAsHart.

4. QUIX} 2£E9| B} I Z0[EJ2m|

B} 3 2u}E T2 9] (Partition chromatography) ©]-8-3}o]
QujA} 250 FHEEEES Bk SRt AIEE sl
5 A eufA YAEEE 25 miet SR 25 miE Y
chromatography ball column©.= On*h—‘r SR = w2t
of QujAt WARER T} @ HjR} FHpEES D5 S mutans

off Tt Gt & st flste] 2 *“HZ]%} S A
2708 ZR75E 3316l7] A Quja} WAL= BT AL
AHg-SHATh

5. QA FEE2 FFYYEE B
"2 3 2okE& J2)3)(Thin layer chromatography; TLC)E
o|-g-sto] Quljz} FEEO| Y2 BT Silica gelo]
A& % TLCIHTLC Silica gel 60 F254, Merck, Germany)2] o}=H
Z o)A 2 em wolofl A& AlS L W o & 5 cm
A2 & TLCHTLCDOl 233 Ao ol QA ditrs=
10 pl& SnHEAs feldhs o83l A3l Eol7|& ©]
B3] Axdhe S ST W A] TLCEHTLC2) 13
A AL wpeh QEjA} HARZE 150 plS TICIH Yo e
B AN A% R
HNA 2= ol 2 otAE] o] EoF
StofotAElo| =9t SR EEES
ol 1 cm® Eol2 A 7HXﬂ§ ol TLClJJr TLC2E A7h&l
Y AR 29| 2] oA S 7EgAtE of] vaccum grease S
vk2 & dojch AZMA7}F 7 TICHS] 9% 1 c/HA] 2L of
TICHE wijo] A7z sheirh. TLC1S Bikg #-sho] A
HANY S Tl LHiAF P FAEEol RElHe T
LA I8, TIC2& &2 A 7H7} AAE Y A
oA A7 v & = A7 E 45 BT single
edge blade— ]85t silica gel& FolW ot 45-91=2 £t
o] ¥53t silica gel (3 g &UF2] AAK3 grS 38T & 55
et AalEeste] 7t fraction (&= AIZHIRH S1, S2, 83,

2

SRExE, 193 112 &Y

AT A 3 27 )

2 rfok
o




5

Aloli2| 9| | Streptococcus mutansE A4H|GHE LAt TAHSE | 22| U FFoff Zet 17

6. QUiXt FEF0| YAEY=H 22l L FH

A9 A2utE 33 (Column chromatography)E ©]-84-st
o Qulixt FEES| YHBAELS £, BAE sHrh. Silica
powder (SILICA GEL 60, Merck Millipore, Germany) 400 g¥t
GAF 400 mIE F8F9] 20 cm =°19] columnel| packing®t &
QufR} A 25 pl Fol column®] W H S H11 &0
A== B4t silica powder7} AZREA] TS RS YolE9l
t}, oA = fractionS 1 ml & fraction tubeol] Bt & 3071¢]
fraction (Fr. 1-30)= ¥t Spectrophotomer (unicam atomic
absorption, HITACHI, UK)& AR&-So] jako g HA3 2 500
nm&} 280 nmel A1 9] SFEE Z7gsk3itt.

Fr. 1-300] tfgte] SHAujRI A & AFE-to] S. mutansell
i3t et S HARIAL t 2t 0 2 AARS ARSI

7. XteE2M

QU 2EEO] FEEuof thE FRhe] 272 H|E
2w o] Kruskall - Wallis testS AFE3FS L, o 7He] vlas=

Mann-Whitney U testg AHS-5FA T 5 A4 SPSS (Statistical
Packages for Social Science 21.0. SPSS Inc. Chicago, IL, USA) &

Al L2 IH O Y33 om Fopa2 0.05% SRl

A7 4

1. 2&810Ho]| M2 QH{Xt £&E2| S. mutansol| LTt T2
LR} WSR-S SRS A QIS 67FA] 2] Suf(eAl of
=HE, vERE, olEobAlE o] E, DMSO, oAl E)oll BlAWS uff 11

20 1 Control
[ n-hexan extract of Galla Rhois
EtOH extract of Galla Rhois

Clear zone diameter (mm)

Dilution solvent

Fig. 1. Clear zone diameter of S. mutans in extractant solution of Galla
Rhois extract.
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Fig. 2. Growth inhibitory activity of n-hexan extract from Galla
Rhois aginst S. mutans by paper disc diffusion method after partition
chromatography (a: n-hexan, b: Galla Rhois n-hexan extract, c:
n-hexan fraction of Galla Rhois n-hexan extract, d: ethanol fraction of
Galla Rhois n-hexan extract).
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Fig. 3. TLC pattern of the n-hexan extract from Galla Rhois.
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Fig. 5. Chromatogram of n-hexan extract of Galla Rhois by Column
chromatography.
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Fig. 4. Growth inhibitory activity of
n-hexan extract from Galla Rhois aginst
S. mutans by paper disc diffusion method
after TLC (a: fraction S1, b: fraction S2, ¢
n-hexan, d: fraction S3, e: fraction S4, f:
n-hexan).
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Fig. 6. Growth inhibitory activity of n-hexan extract from Galla Rhois aginst S. mutans by paper disc diffusion method after Column
chromatography (a: n-hexan, b: fr. 22, ¢: n-hexan, d: fr. 23, e: n-hexan, f: fr. 24).
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