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Abstract Free radical scavengers in the bisdemethoxycurcumin
(BDMC), demethoxycurcumin (DMC) and curcumin of turmeric
(Curcuma longa) were screened, identified, quantified and
isolation using coupled off-line-2,2'-azino-bis(3-ethylbenzthiazoline-
6-sulphonic acid) (ABTS) and on-line screening high-performance
liquid chromatography (HPLC)-ABTS assay. There was a very
small margin of error between the off-line-ABTS method and the
on-line screening HPLC-ABTS method.
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S8 (Curcuma longa ©13} turmericye AJSHAZ dE] o] &5
AFFAER & dEixion JHe FU8Q] s Aot
(Zhang, & 2008; Choi, 2009). &3+ AEZ o2 A= b3}
FEAHCA, 7 =, Y B SHYA 5ol &Sl
B EJTHSingh 5, 2010; Zhao 5, 2011). ¥ AT E
curcuminoids®] curcumin (MW=368), demethoxycurcumin (DMC,
MW=338), bisdemethoxycurcumin (BDMC, MW=308)2 &1}
F=31 (Lee 5, 2012), W2 A€ H71HE on-line screening
high-performance liquid chromatography (HPLC)-2,2'-azino-bis
(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) assay® &<l
313 offline-assaye}t Bl &lo] B4do] 973+ curcumin (MW=

S. D. Choi
Department of Chemical Engineering, Kangwon National University
Samcheok Campus, Gangwon-do, Samcheok, 245-711, Republic of Korea

*Corresponding author (S. D. Choi: sun1215@kangwon.ac.kr)

368)2 AR HEE SIHTE ol#H e on-line screening
HPLC-ABTS assays AMS-gH W2 SAHE20] B4 Hdez|o
2 F8A4E9 e g5 3 A 28 - B4 sE 284
QB FEE 93 A9z & 4 ¢ 7S g
Qg 4 AT} SAIRE A ZRE on-line screening HPLC-
ABTS assays #4835 w2 42|24 #H7te] A+ v vy
sk Ao}, wietA] B Ae Ao ZIxuolHE A3
Aoz Fste] vt Aol ARE 7S (turmeric) A&
= 5 Al Ao 20129 39 FEHANEGA
AojkdAlelA Y 9 ulste] shghe e ghefilep
Lagol JAE AEE ARESIITE EFAIER] curcumin
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Fig. 1 Schematic of on-line screening HPLC-ABTS system.
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Fig. 2 Analysis of curcuminoids from turmeric using on-line screening
HPLC-ABTS ((A) injection volume: 10 pL, (B) injection volume: 15 pL,
positive UV wavelength 420 nm, negative wavelength: 730 nm, mobile
phase (A: 0.1% TFA in water 60%, B: acetonitrile 40%, run time 50 min,
flow rate: 1 mL/min, ABTS-flow rate: 0.5 mL/min).

10mLE 3] 200 ppme] FFPAS A Z3199th. HPLCA 2
g9 2= Dionex Co.2] 3000 pump?} injector= 10 uL sample
loop (Dionex, IDXL 0.18x550 mm Viper 550 mm, USA)7}
AAEJI, dolE A= Dionex Co.2] PCol Ax#
Chromeleon data acquisition system (Dionex version 7.0.1.272)
3} HPLC-DADE AH&sted A 3 84S itk 4
o A8 HAHE(RS-tech 4.6x250mm, 5um, C;5, Korea)o}
42 1.0mL/min, FYFI= 10 L, ZHLE 2% 40°CZ
AT UV AZS71(DAD)S] S-S 200-450 nm= 2]
g3to] 20mm= AZSI AESAHS 734nm=E JERAICH

Table 1 Identification and amount of extraction time using on-line
screening HPLC-ABTS

Extraction Compounds R Yield Tota! Amount

Solvent name (min) (%) extraction (ug/mL)
(%) ° amount (g) H

BDMC 32.563 67.819

lh DMC 38.107 6.547 0.196 66.532

Curcumin 44417 170.751

BDMC 32.540 76.696

2h DMC 38.087 6.733 0.202 71.629

Curcumin  44.453 184.058

BDMC 32.510 80.895

3h DMC 38.083 7.190 0.216 76.714

Curcumin  44.477 199.190

BDMC 32.590 83.171

4h DMC 38.170 7.533 0.226 78.971

Curcumin  44.577 201.657

BDMC 32.670 87.188

5h DMC 38.253 7.567 0.227 81.658

Curcumin  44.667 209.572

olEAS o] AEA A: H,O/TFA(99.9/0.1 v/v), B: Acetonitrile
(100 viv)& ARE-3td (AB 60:40 vV)SE 50 minsSt A&
jzAHe R At Fig. 1914+ on-line screening
HPLC-ABTS assay Al2=¥]S UEeRJATH o]zt AEEA
screening A|2~FlS o] 8% FAIEA M FE& o] EY3 on-
line screening HPLC-ABTS assays %83t A=ZvlE13 A3
£ Fig. 2(A, BOllA HolFa gtk 53] HAPAF(Lee 5,
2013)8 7122 3 o]FA FA A BDMC, DMC ¥
curcumin®] W2 AYELA FHE screening T F AL olF
ol Al curcumin®] AJE &AJo| peak area (negative mAU:
4502802 A =9kl ojull EF Aol 7z} AFAITHz)S
curcumin 44.417 min, DMC 38.107min, % BDMC 32.563
min®| 3L B2 =7 1.5 oJ3tE WUTHFig. 2(a)). ESF =S
o] 9478t curcumin(# 3)& Aoz FIsl] F=(99%)
o] Ik 248 de 7 AHiang 5, 2012). °]HF =
F EBFE o] 23=A4Zk(Theoretical value)¥ A7k
(Experimental value)>.2 A& Blwale] Aggto] 2=0.999 o]
Fo R olEgt vie- & dXHE AE I T F UATHEFig.
2(B)). Table 1°A4= FEA17H] W& curcuminoids®] BDMC
# 1), DMC (# 2) ¥ curcumin (# 3)9] & F85 Yehy
Aot olul, curcuminoids®] F=F & 4hdW] 7.533%F 5h
A 7.567%ETt 22k W Well IEYL Wart Agint
ojf o] F= A7 4holloem Ay Aot U st
ATHLee &, 2013). ol2|gh AFATFL FE2A we A&
28 on-line ABTS-assay} off-line ABTS-assayS H|w3}]
YERH I TH(Table 2). FEA1ZF 7l ©E on-line ABTS-
assay (peak area negative mAU)= 5h 45.5460>4h 45.0284
>3 h 41.9803>2h 36.3800>1h 29.5831F A7t w2} 713}
93, off-line ABTS-assay ICso(%)< 1h 1.8984>2h 1.6924
>3h 1.6774>4h 1.62728 &Xo] S71=30ck. %t Sh ol$
ICso(%)°] 172972 24 she 4%e Hol o A2dd +
= A 4hE 21 & 5 A9l (Inoue 5 2011). wHEFA
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Table 2 Comparison of bioactivity by on-line-ABTS assay and off-line-ABTS assay

On-line ABTS assay

Off-line ABTS assay

Extraction Compounds Poak Towl
Solvent (% name eak area otal 0
) (negative) SD @) Peak area 1Cs (%) D #)
BDMC 2.5843 0.013
1h DMC 5.7899 0.023 29.5831 1.8984 0.1134
Curcumin 21.2086 0.025
BDMC 3.7211 0.012
2h DMC 6.2459 0.028 36.3800 1.6924 0.0840
Curcumin 26.4131 0.029
BDMC 4.8580 0.009
3h DMC 6.7458 0.021 41.9803 1.6772 0.0590
Curcumin 30.3765 0.015
BDMC 5.3324 0.007
4h DMC 7.5681 0.027 45.0284 1.6272 0.0667
Curcumin 32.1279 0.021
BDMC 5.8165 0.009
5h DMC 7.3862 0.015 45.5460 1.7297 0.0599
Curcumin 32.3433 0.013

Data expressed mean £ SD (n=3)

A Ae FEH E3HE A O ZHE on-line screening
HPLC-ABTS-assayS ©|-&3F HE84L WA screeningdto]
At HA o] FEERAS APHoE A & & 3Tk

z 5

S (Curcuma longa)2- 25 bisdemethoxycurcumin (BDMC),
demethoxycurcumin (DMC) % curcumin®] A& A4S off-
line-ABTS =%} on-line screening high-performance liquid
chromatography (HPLC)-ABTS Z49-& 483k w2 ~32)d
S B3 Y 2 AR 2EE sk oW, offline-ABTSS}
on-line screening HPLC-ABTS H|W& 1[u|dl Q315 HoF
AT
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