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Abstract —To identify the antimicrobial activity of tumeric and its active compound tumeric was
fractionated into four groups dichloromethane extract, hexane fraction, methanol soluble fraction and
residue’s extract. They were tested for antibacterial activity against E. coli and S. aureus and the

methanol soluble fraction was found to be the most active fraction. Compound

I Hand were

isolated from TLC and silica gel column chromatography in the methanol soluble fraction. These

compounds were analyzed by '"H-NMR and *C-NMR spectra and identified as curcumin
. They were also tested for antimicrobial activity against E. coli and S. aureus. Curcumin

I Thnd
Iwas

the most active curcuminoids due to the phenolic and methoxyl(OCH ;) moiety in the same molecular

structure.
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F28 A9, column chromatography, TLC A
& e 1§ Aefe ARESRlY. Silica gel
column chromatography & silica gel& Kiesel gel
60(Merck, Art. 7734)& AM&3FA3, TLC(Thin
Layer Chromatography) plate= Kiesel gel
60F = (Precoated, Merck, Art. 3735) & ARE3% 2
™, spray reagent+= 50% H :S0.E AM&3FT)H
NMR Z34 A3 gl DMSO-ds(Merck,
deuterium degree 99.95%) & AR&3lth

ext.) 14.5g-% n-Hexane | methanol(1:1) E3H-&uf
2 ®33}e] hexane soluble fraction(hexane fr.)
6.8¢ 3} methanol scluble fraction(methanol fr.) 7.7g
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£ 993, dichloromethane ext. & A|F3ta F-&
ZAb 180gE  methanol® &3l  methancl
extract(methanol ext.) 2 9+ (Fig. 1).

222 grid 3o B

Zy gufd et &5 ®¥EEY E coli® S
avreus ©ll W8k FggAdol Y Al YEhd
methanol  fr.&  silica  gele]l  EFAA

dichloromethane® %3] d8Azl & 23 ¥
columnel] FF3led & Sz Aol Y
subfractione At} 2 subfractions9] %
A BA2E 3E7] Ydte] CHCl: : MeOH(30 :
D E£38v2 TLCE Fd38t] 3719 e
Ha)sle] compound [, I, M2 AAckFig. 1).

223 NMR 247} £

Varian Unity(300 MHz, 755 MHz) ¢ Brucker
DRX(300 MHz, 755MHz) gl JEOL(JNM-
ECP 400 MHz) 2 'H-NMR, “C-NMR spectrum
< S en , DMSO-ds(Merck, deuterium
degree 99.95%) & §ul2 Algdtitt 8e4 o]
%3] (chemical shift) & WHEEEEdR
tetramethylsilane(TMS) & AFg8F]  ppmet$] =2
B Pe=

e aadrled Y fAE d74a &
AA}-2-3) (Korean Collection for Type Cultures) &
BHE HEoFS wol ALY | Escherichia coli
KCTC 1039(E. coli)®} Staphylococcus aureus
KCTC 1928(S. aureus )2 *1-&3t5th

232 x|

T 37 CoA 12213 vi<ksla 502 glycerol
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WAl #Aslel  ODey 012 ZA8Fa(25x107
CFU/mf) 10010S QA 9 A] (1006 7} o] = A
Ado] HEaant. AP vre BaFEES
10007 7F8ke] AlgFE 37°ColA 2447 =)
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Tumeric Powder (200g)

—Extraction with dichloromethane

Dichloromethane extract (14.5g)

—Hexane : MeOH(1:1)

Hexan fraction
(6.8g) (7.72)

Methanol fraction

Residues (180g)
—Methanol

Methanol soluble extract(5.8g)

— silica gel column chromatography

— TLC (CH:Clz : MeOH = 30 : D)

sub fr.l fr.2 r.3 fr.4 fr5 fr6

Compound [ Compound T

fr.7 r.8 fr9 fr.10

Compound I

Fig. 1. The procedure for the solvent fractionation of tumeric.
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24 EAHz]

NzTd 7 ARRY 9e Agdveyy
ANOVAZ 73t ¥ Duncans's multiple range
test® o83t BAEN ST,

71 9alA E colist S aureus9 o]

3= #AAER[T. ODFHE wixe] EE=
(turbidity) & WeR= oz ] Ao &
B2 ODgre] AAA H= o] ko] Yokl
U= AL 759 7] JAEJTE A 9
gt} 24 BEEEC wLv)l moldsE OD#Ho
vobd =), 199 FX oA dichloromethane ext.,
hexane fr., methanol fr % methanol ext. = E. coli
o thall A Zj7; 52%, 38%, 64%, 42%9] A&
AAA A (Tablel), S aureuso] A= 55%,
12%, 71%, 62%°] AAAAELE e
(Table 2) °]& ¥8E 71-%¥ methanol fr.¢] E
coli & S. aureus o) W3 T 7T mrhe

n
=)

1l =X
So

HeER methanol fro 2
B8 silica gel column chromatographys AA] 8t
o o]E5& TLCH z/ste] v%:gk REXE B
o] fractionE= ¢ compound I, I, M2 &
23Rl o] &S &8 47 1.1%, 0.7%, 1.5% S
). Z} compoundE-9] e AlEE AAE A
I FE7F EolEEE 7 compound®] T ol
=olitt. E coliol thaled compound [-& 05%
FRoA 72%, 199 FXoA 97%9] B S
YERA 3, compound T 05%9]  HXo)A
509, 1969] wEo)x] 81%9] =L P S H
SATT compound [ T8-S A9 YRl
&t} (Table 3). S aureus ¢ Ha)lA4= compound
[ & 05%2] sxolA 82%, 1%9] FxolA 99%
ES 293, compound IellAE= 05262
SEoA 62%, 1%9] FEolAM 75%9] e
A4S veER 9FE | compound MM = 57%<
S EAS B rnE(Table 4) compound I3
compound 7} &9 @ do] Hofshe= B4
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Table 1. Antimicrobial activities of fractionated samples from tumeric on the growth of E. coli

ODsw
Sample -
0250" 0.5% 1.0%

Control 0.804+0.02° 0.804+0.02" 0.894+0.02°
CH:Clz ext.” 0.905+0.0137(-) 0.586+0.008%(34) 0.425+0.016%(52)
Hexane fr.” 0.895+0.0067(-) 0.708+0.025°(21) 0.551+0.007%(38)
MeOH fr. 0.770+0.026° (14) 0.505+0.004° (44) 0.325+0.018°(64)
Residues' MeOH ext. 0.909+0.011°(-) 0.677+0.019°(24) 0.518+0.018°(42)

1 Concentration of samples

“Extract

¥ Fraction

Parantheses indicate the inhibition rates(%)

"*Means with the different letters in the same column are significantly different(p €.05) by

Duncan’s multiple range test

Table 2. Antimicrobial activities of fractionated samples from tumeric on the growth of S. aureus

ODsy

Sample -

0250 0.5% 1.0%
Control 0.589+0.007" 0.589+0.007 0.580+0.007°
CH:Cly ext.” 0.572+0.006°(3) 0.521+0.003%(11) 0.267+0.009%(55)
Hexane fr.” 0.586+0.005°(-) 0.565+0.0037(4) 0.519+0.009*(12)
MeOH fr. 0.497+0.015°(16) 0.304+0.001°(48) 0.171+0.008°(71)
Residues MeOH ext. 0.584+0.005°(1) 0.533+0.004°(10) 0.221+0.027°(62)

Y Concentration of samples

7 Extract

¥ Fraction

Parantheses indicate the inhibition rates(%6)

"*Means with the different letters in the same column are significantly different(p €.05) by

Duncan’s multiple range test

3.2.2 2= methanol fraction S& =X

3.2.2.1 compound |

Compound [ & 34 B2 vanillin 34t A
o olste] Aoz WAHT 'H-NMR spec-
trume 8] UXE A T2 spectrume] H
29}, aromatic ringllX  ABX type(87.28, &
6.83, &7.12)¢F 2719 olefinic proton©] A&
trans—coupling 8k+= proton signal(&.55, &.65)
o] #2¥ Y, aliphatic regiono]A  methoxyl”]
o 71918+ 3HE9] proton signal( 8.86)¢] 270
ZE ). 8§65.920) AAAe. 2 shiftdla U= 1H

4/ #EEENTERE 2148 F157(2001. 2)

Yol proon signale] #HEEYTE  BC-NMR
spectrumll A= sp® carbon peak (6112.02, &
11689, 6124.27, 6141.86,  6122.77) %} sz
quaternary carbon peak(6128.64, §8149.21, 6
15045)7F  #AZAE A, 8§56.779  methoxyl?] 7}t
71918+ carbon signale] #EEAY. 28
ketone©l] 71918+ signal( 8184.96) ¥+ 402,13 il
A2 shift¥)e] 91+ methylene carbon signal
o] AT WA o] SFEE £ Vo] 2
A spectra data®} P)wdte] curcumin®. 2 A E A

ATt



Table 3. Antimicrobial activity of compound isolated from methanol fraction on the growth of E. coli
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ODswn
Sample -
0250 0.5% 1.0%
Control 0.934+0.020° 0.934+0.020" 0.934+0.020°
Compound [ 0.623+0.007°(33) 0.257+0.010°(72) 0.025+0.012°(97)
Compound 1T 0.786+0.009°(16) 0.468+0.011°(50) 0.175+0.023°(81)
Compound 1T 0.921+0.016%(1) 0.865+0.023°(7) 0.739+0.016°(21)

YConcentration of extract
Parantheses indicate the inhibition rates(2s)

“Means with the different letters in the same column are significantly different(p <0.05) by Duncan’s multiple

range test

Table 4. Antimicrobial activity of fractionated samples from tumeric on the growth of S. aureus

ODsy
Sample ;
0250%" 0.5% 1.0%
Control 0.640+0.008° 0.640+0.008° 0.640+0.008°
Compound [ 0.386+0.017°(40) 0.112+0.008°(82) 0.004+0.003°(99)
Compound 1T 0.477+0.009°(26) 0.245+0.019°(62) 0.160+0.020°(75)
Compound I 0.467+0.011%(27) 0.341+0.013%(47) 0.276+0.014%(57)

"Concentration of extract
Parantheses indicate the inhibition rates(%s)

"*Means with the different letters in the same column are significantly different(p €.05) by

Duncan’s multiple range test

3.2.2.2 compound ||

Compound T2 !'H-NMR spectrumel]A]=
aliphatic region <l methoxyl71ell 71918k 3HE
9] proton signal(63.86)°] &3, aromatic
ringoll A ABX type(87.28, &.83, &7.11) &+ A-B,
type2] proton (8751, &.85)2] peak pattern®]
EA #2209 olefinic proton©] AZ
trans—coupling 8k+= proton signal(&.56, &.66)
o] #aE 3 65920 AAACZE shiftdly Y=
1H®S] proton signale] #FEFATH. BC-NMR
spectrum©l| ] sp® carbon signale] 81196, &
11668, 612432, 4612251, &141.50 & d17.25,
513142, 6141.85, 6122739} sp° quaternary
carbon signale] 612863, 614923, 85047 &
612816, 6110961  YERE, 86770
methoxyl7]7} 71918 carbon signale] #2E

o} 12]3  ketoneo] 71918+ 2709 signal(S
185.01, 6184.92)3F 6810217 A} shifte o]
9)= methylene carbon signale] #2HEQict. u}
g, o] e 28 Yo 2/ME spectra data$h
Blmw3te]  demethoxycurcumin©. & A EX| ]tk

3.2.2.3 compound |l

Compound <] 'H-NMR spectrum-& $H43] o
X9 4729 spectrume] BHEE AT}, aromatic
ring° A A:B: type?] proton(8.51, &.85) & peak
pattern® 27019] olefinic proton®] A& trans-
coupling®h= proton signal(87.56, &.61)% &.92
o] AxPFe 2 shiftdhal = 1HES proton signal
o] #2+E 9. *C-NMR spectrumel| 4] sp” carbon
peak(6117.24, 6131.42, 614150, 6122.49) &} sz
quaternary carbon peak (612816, &117.24, 6
160907 e, ketoneoll 7)91%F signal( &
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18496)3 6102220 AR shift¥lo]  Sle
methylene carbon signal ©] #2EAck whabA] o]
3o 8 Wol] 2/ ¥ spectra data®}t B3l
bisdemethoxycurcumin 2.2 2 &2tk

323 drEHER 53

S+ methanol fr.22%H silica gel column
chromatography & A A]8led TLC Zdell A7) 38le] &
28t compound I, I, ME “C-NMR, 'H-NMR #
248 A3 23 | curcumin, demethoxycurcumin,
bisdemethoxycurcumin &2 EAE 1> 722
< Tig. 29 o} Compound I, II, M- phenol”]
£ 2ta1 903 Table 33} Table 4904 Wbt g8
AN@ Aol E coli$} S aureus o tE com-
pound I &} compound 9] ¥wEe] =7 Ve
WA compound I+ dt@Ad o] B YeERsE=T)
o]+ compound I 3 compound II o= methoxyl

Table 5. '"H-NMR Chemical shifis(100 MHz, DMSO-
ds) of curcumin I, IT and III

Proton I II il
1 75516) 756(16) 756(16)
2 665(16) 6.66(16) 661(16)
3
4 592(s) 592(s) 502(s)
5
6  755(16) 755(16) 661(16)
7 665(16) 6.60(16) 756(16)
1(
Y 728200 72807 751685
3 6.85(35)
it 6.85(35)
5 68383 68385 75165
. 712 711
(20 & 83) (17 & 85)
1’(
751 751
2 280200 , «
TBE0 gy 485 (H d 85)
» 655 6.5
(IH d 85 (H d, 85)
4”
) 655 6.5
5 68383 1y 485 (H d 85
» 712 751 751
20 & 83 (L d 85 (I d, 85
OCH:  386(x2) 386
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Table 6. “C-NMR Chemical shifts(100 MHz, DMSO-
ds) of curcumin I, I and III

Carbon I II I
1 141.86 141.85 141.50
2 122.77 122.73 122.49
3 184.96 185.01 184.96
4 102.13 102.17 102.22
5 184.96 18492 184.96
6 122.77 12251 122.49
7 141.86 141.50 141.50
Iy 128.64 12863 12816
A 112.02 11196 131.42
3 149.21 149.23 117.24
4 150.45 150.47 160.91
5 116.69 116.68 117.24
&' 124.27 124.32 131.42
1 128.64 128.16 12816
2 112.02 131.42 131.42
3 149.21 117.25 117.24
4'" 150.45 160.96 160.91
S 116.69 117.25 117.24
6'f 124.27 131.42 131.42

OCH:  56.77(x2) 56.77

R1=R:=0Me ; Curcumin I
R1=0Me , R:=H ; Curcuminll
Ri1=R:=H ; Curcuminll

Fig. 2. The structure of Curcumin I, 11, III.

(OCH3)71¢} phenol 717} 8A EA)8le] 4=
221718 ¥3] compound M)A & methoxyl
(OCH3)717} EA8kA &7] wiitelata Al Er).
w3}t compound I €] st# o] compound TR &=
A UeEhtd AL methoxyl(OCH:)7)7} compound [
of U o EA18tz, w&bx] OCH 717 59 &4
S Fole 98¢ ddu AHEL)
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® B4 A2lel 38 foleum Rase
g A9 FaA 24 BER FueHE A
Ao, silica gel column chromamgraphy@r
TLCE AAlgte] €& compound [, O, &
NMREA 8lo] Th-&3 7He ABS ATh

[Se)

L f718m2 E3e &3] Fdgd AFel
A dichloromethane ext., hexane fr. ¥}
methanol fr.7}#8] methanol fro] E coli ¢l
sl 64%, S aureus o hall 71%= 74 =
& 3FAA TS el

2. 7P =& 84S 29 methanol fro 2
2H column chromatography$t TLCE 2

Alste]l e compound I, IO, Mo A
AE A3 compound 1°] 7F% =& I
$4S Bk

3 Compound [, I, IIZ NMREX3d Az
curcumin I, I, [M{curcumin, demetho-

Xycurcumin, bisdemethoxycurcumin) &2 &
HE9 e compound 1°] 7FE && it #
< 29 AL methoxyl(OCH3) 717} 3+ &4
o #ofstr] wiEolet AT
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