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Abstract Three major curcuminoids in turmeric (Curcuma
longa), curcumin, demethoxycurcumin, and bisdemethoxycurcumin,
were efficiently extracted by optimizing extraction condition and
simultaneously analyzed and identified using reverse phase high-
performance liquid chromatography, thin-layer chromatography,
and liquid chromatography-mass spectrometry method. The
highest yield of extraction amount 0.279 g, 9.30% was obtained
by dipping method with extraction time of 7 h.
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Ao s|HFS} R AF7F &s] o] FoIR AL A Om (Naik
S, 2011), ©] FolA AF B FeRA AR A g A
Qe HRE oprjotel FololA] AR FAFE] Aol
TH(Choi, 2009; Oh &, 2011). &% 2 B3= Aurd HA
AAEE QHiEet sl AT, slE52kE T okt Al
2ol 3= Zer dHA o] 2 7153 7HRIZF UE ot
A3 JrKSingh 5, 2010; Zhao 5, 2011). X3}, 34 4=
2] curcumin®] 0.3% S0 E/3 Fo] e HFEA
turmerone®} dehydroturmerone®] 1~5% E°] 21tH(Choi, 2009).

£-3] curcuminoids®] curcumin (MW=368), demethoxycurcumin
(DMC MW=338), bisdemethoxycurcumin (BDMC MW=308)
< T8 AYEEAE BIFHJATHLI 5, 2011). o]2g e
EES 7] g HOR HPHA guFEHe| T2 A}
L5 Qlom(Wakte 5, 2011), Ee]7]&e] FeAL o F2
W dvk M AlgE e BEE Ies, Sk, A
&9 713 xdo] 7Fsdllor @ Zloltk(in &, 2006). o]l 4
ErE7ed ERES A& IEER AAshs 7l
ofgt AAEE 913k Alxg FAoE Wol AMEEAL B3

59 74 JrhRow, 1995). 20000t U Hle] 94k <]

WESA 542 el g nlole Al 48 9 AF F2H
Al AFNLAEANLE, APEAAY) A3}, A=A FEAS
2 EE, 719 35 NS B3 HAdE AEek
7F 3] o] FolR|AL gink. wEb 71sA A, ClokE B I
TALA NS gk AFHoE oS mEskE FEH N
W el 54 vuE F ke fg devleld e
Y718 87 FastHJung 5, 2004).

B AFldE olEd uvRIE &) 93 A% 9 A4
EAMHOZ  Liquid Chromatography-Mass — Spectrometry,
HPLC ¥ Thin-Layer Chromatography (TLC)E |4l <3l
w27 E4 g A S22 (Zhang 5, 2008), curcumin, DMC
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&40 B0 FRE Y3 AHF FZ9 reAS HESH
9L, 8 AEQl curcumin®] IeE BEE 53 889
7] T-51e] Bl

ZHolHE AgAo=z

Aol ARE AR AEE S AiEgien, 20114
39 FIBANER AdeRdAllA ) 2 st =
FejstadTd SEIAATAECA 2011d 5 APE AEE
A3} THColor and appearance specification/results: dark
yellow powder, formonetin content: no less than 0.2%/
0.25%, loss on drying: not more than 8%/5%, total heavy
metals (As, Pd, Cd, Hg): 10 ppm/l ppm, total coliforms: not
detected]. EFAIES! curcumin® Sigma co. (Shanghai, China,
T 80%)00A skt AlEe] #ddS flste] FRxd
7] (desiccator)ol] HE3l] ALESIHT RE ARE FYUY
el 8 32| (PVDF 0.2 pm, Waters Co., Milford, MA)E
olg3lo] o33l Bvlls HPLC H(99.9%)0-2, Weke o}
MNEYC|EY, ol EARS J.T. Baker (Phillipsburg, NIyl -

njslRoen, & 2% SF5(Division of Millipore, Waters)E

ARE-3I3A T

Curcumin®] EFAIE 4 mgS WERE] 833t 200 ppm2
ETYAS AR FE2L oA FYsliger Az &
AE NBE RS A ASGOum)CE BEsle] AR AR
SIAAL g T 11.2%Ath o] 2R 3 g2 200 mL
HlAe @ FEEUZE 100% 2, 100% #E-S, 80, 60,
40, 20% 84 HEE 100 mLe zH7 F7iske] AAs
olgale] FZUAN7HsIITh 3 2248 2 o] WIS
Dol 7] Ysle] 100% HIEE, 100 mLS zHzt F7lsie] 3
FE(~AZY T At ERISIGTE Table 194= &
| 240 W IR #I, #2, #3) AR FER L o|TA
240 w2 AR 270 vwsle] Yepliith JAuhEe
F2(23°C, )X FE319, FEEAE B2 ¢ EE
Eo] X3E] Q7] wfe] §vll 5 ¢ oA HH(pore size:
SumpelA 7t dste] AlE ZREY B9, Ay w5
T (10 mL) 5ZA 7 Z(refrigerated vapor trap)E 48A|7F &< X
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Table 1 Quantitative analysis of curcuminoids from turmeric
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Z}Zke] AlFEE 23 HHE A A-EH O T ALGaITH

Aok F2E AEE F53] 2BEIK 3x2] S71(LABO-
THERM SW 200, Resona Technics Co., Wangen, Switzerland)
£ AREEI9ITE HPLCAZ=®l 2 2% Dionex Co.2] 3000 pump}t
10 uL sample loop (IDxL 0.18 x 550 mm Viper 550 mm;
Dionex, Sunnyvale, CAY’} A=A o8 A= PCol A
X ¥ Chromeleon data acquisition system (Dionex version
7.0.1.272)% HPLC-DADE AMg-3ATth EFAIE+ LC-MS
(Varian: 500-MS IT Mass Spectrometer)S ARE-3l] A AdE2]
< SIATE 40 AREE AH2 Sum =3o] 49 BA4E
94 #¥ RS-tech-column (250%4.6 mm, 5 um, Cs, Daejeon,
Korea)el™ 42 1.0mL/min, FYFIE 10puL, Z2H &
2E=E 40°CE 3. UV AE7]= DADS IHHAE
200~500 nm2 31513 AZelE T 425 nmE YERITH
Ol OHEAZ A: ELMEALH99.9/0.1 vol%), B: oFA|
Evlo] E-/O EAK99.9/0.1 vol.%)E AFE3tl(AB, 50:50
vol%) 30 Bt 4L §&HoR ARSIt gk TLC
E2X2 silica XHL TLC plates glass (5x10cm, 250 um,
Sorbent Tec., Norcross, GAYS AR&-3le] &elsl9it),
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FE=TE gl

ST} Fig. 1914+ 5pum EZ0]
S AMgste] e e R A
o Evo|EFe] g wle} o]site] Wxet HErb A T
= 7B =3 879 Fik(diffusion) ¥ FAH(dispersion)©]
LRI} oA EVIEF S FRH60 vol%)yS F71sHAl =49,
B4 Apole] Z+ AFAIZHS curcumin 5.46%, DMC 5.01%,
BDMC 4.60% oWl ©EEA, E8l=rt 1.5 oJslE Yozl
o} oA AE7F A A7 WEY oA F2 AL
I WE AR EEE wWrYel Y TEol F IS HIX
3 #F9 #F2 aEle] FYER)KE 2 Jou 7 AR

Extraction Extraction Time Peak area #1 Peak area #2 Peak area #3  Three peak area  Total Amount Yield
method solvent (h) (%, mAU x min) (%, mAU x min) (%, mAU x min) (%, mAU X min) (2) (%)
100% Water 56.38(0.19) 15.01(0.05) 9.66(0.03) 81.05(0.27) 0.680 22.7
100% Methanol 60.61(352.43)  20.29(117.99)  16.21(94.26)  97.11(564.68) 0.240 8.1
Dipping 80% Methanol 4 49.11(169.59)  22.52(77.76)  20.971(72.40)  92.60(319.75) 0.503 16.8
60% Methanol 40.58(43.19) 18.01(19.16) 16.31(17.36) 74.90(79.71) 0.556 18.5
40% Methanol 23.26(0.93) 7.54(0.30) 5.53(0.22) 36.33(1.45) 0.445 14.8
20% Methanol 32.40(0.34) 9.81(0.10) 7.91(0.08) 50.12(0.52) 0.411 13.7
1 53.92(1254.8)  9.73(530.82) 8.60(486.11)  72.25(2271.82) 0.187 6.233
2 52.58(1272.4)  23.61(547.14)  21.95(507.43) 98.14(2326.57) 0.196 6.533
Extraction 3 53.72(1286.4)  23.10(569.81)  21.42(518.11) 98.24(2374.31) 0.206 7.866
time 100% Methanol 4 53.29(1314.7)  23.60(590.18)  21.46(548.83) 98.35(2453.68) 0.237 8.420
5 52.38(1334.1)  23.73(604.28)  22.18(564.82) 98.29(2503.11) 0.259 8.633
6 52.11(1348.9)  23.30(617.36)  21.95(579.14)  97.36(2545.35) 0.271 9.033
7 52.81(1339.8)  23.71(622.98)  22.24(586.82) 97.76(2548.81) 0.272 9.066
Mobile phase Telnp cra R R R Peak area #1 Peak area #2 Peak area #3
Water (A) ACN (B) (:,lg; (1’;111]1) (r21121) (r;l;]) (%, mAU x min) (%, mAU x min) (%, mAU x min)
60 40 23.97 20.77 17.94 66.85(229.76)  15.10(51.89) 3.32(11.42)
50 50 23 10.39 9.23 8.19 78.9(242.36) 16.79(51.59) 2.98(9.15)
40 60 5.46 5.01 4.60 77.07(242.85)  16.27(51.28) 3.26(10.27)
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Fig. 1 Separation efficiency of curcuminoids with different mobile phase
compositions using RP-HPLC. Isocratic elution B: 40, 50, and 60%, run
time: 30 min, flow rate: 1.0 mL/min
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AEUe|EZS] T340 vol.%)e] AT 75 A3 Yol AR
o] AFAIZI] Z7IHAl Hol EAAI7ke] HofX|X|t 7} &
o 2 2 9 EIERE 7K F Stk o] B% 7 22
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AFe e 24 (gradient mode)S 285k W
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SIHEUC|EZ (50 vol.%) & Wl 2 EZ2 A7
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Fig. 2 Shift of the retention time of curcuminoids with mobile phase
flow rates using RP-HPLC.
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