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Abstract

The present study were conducted to determine physiological activities and antioxidant effects [2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging activity, 2,2-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging activity,
reducing power, Ferric Reducing Antioxidant Power (FRAP) and Fe2+ (ferrous ion) chelating capacity] of 70% methanol,
chloroform:methanol, 2:1 volume ratio (CM) and ethyl acetate extract of turmeric (CurcumalongaL.). Bioactive compound of tannin
0.125+0.007 mg Catechin Equivalent (CE)/g dry weight. Turmeric extracts yield were 70% methanol 16.54%, CM 5.64% and ethyl
acetate 4.14%, respectively. Antioxidant activity of the samples exhibited a dose-dependent increase. Results showed that extraction
solvent had significant effects on total flavonoid content and antioxidant effects of ethyl acetate. But ferrous ion-chelating capacity of
70% methanol extract was higher than CM and ethyl acetate extract. From the results of this study, turmeric can be utilized as a
valuable and potential nutraceutical for the functional food industry.
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431, phytochemical Q1 |2 E4-S- 41ahs] AE
2 23] glo] ofefat A dhsis Ao U
] QIHuang et al., 2005; Selby-Pham et al., 2017).
AkskA AEY|A0] 9191 FAJAEAF(reactive oxygen
species)O|L} 217 |(free radical)’= hARF Foi] 214
%o g A= (Bagehi and Puri, 1998), A173<=317]
AIZAZH Coronary Heart Disease, CHD)¥} 59F, E|jA]
Fote A R 5O A Yor)= A oR Halkol
Qitk(Barros et al., 2007). &2 A9 2.10%,
demethoxycurcumin 0.46%, bis-demethoxycurcumin
(bDMC) 0.10% S $ko3} 9lom(Kim et al,
2013), calebin ¥ cyclocurcumin F3t &2 AAEO
2 A QItiAl et al,, 2014). 2 252 At
W el 24 W Qe vlokey Thadt vl
#4921 a-glucosidase?} a-amylase &4 24 5 i
"t Q= Aor HuEo] QtkLekshmi et al.,
2014; Chahdoura et al., 2017). o]o]l, ZAAXAZS 2
AL AA 55 A A H2 FAkst 270 ohigk A
7o) A asdo] thrEA HES Tsk= 2 58
3l ou|E Adoia sFIthKim et al., 2009). weka]
£ AR A=A 252 ©d(tannin) S S5,
70% ek, 22 2 ZE1|Ek2(chloroform:methanol,
CM, 2:1, v/v), o|&l opA[H|o|E(ethyl acetate) -BS
ALESHe] & Z81H 0| =(total flavonoid), DPPH =}
oz AAZAL, 2,2-azino-bis-3-ethylbenzothiazoline
-6-sulfonic acid (ABTS) @]z AAZHY, sk
(reducing power) ¥ Fe?" (ferrous ion) ZHo|E 5
So) gt} Be Bajslol, el s S
of -840 ol 7| 2A 8.5 helska} AXJsie,

2. Tz 3 iy

2.1, Mz

g Z%=(Jindo, Jeonnam, Korea) Fs=gHelo]
A F9Jet €F(Curcuma longa L) AFgEsAdx
(EYELA, FDU-2000, Rikakikai Co., Tokyo, Japan)
Azl &, BEA7|(HMF-3250S, Han-I1 Co., Seoul,
Korea) 2 tjafigt the - 80°C A& WEai(DF-8514,
11-Shin BioBase Co., Daegu, Korea)oj] #|A}ohH H A

Holl Apgstick

22, N2e| &

554 AxE 25 100 g& Fsto] 70% wEh,
chloroform:methanol (CM, 2:1, v/v), o2 oA|E|o|E
(ethyl acetate) -2}= Z}F 108 71510](1:10, w/v) 244
A 23] &35 3, ojai(filter paper, Advantec, No.2,
Tokyo, Japan)3isich. 7+ 2ZES Age|ds27]
(Hei-VAP Advantage, Heidolph Co., Germany)E- ©]
&5to] 40 Collx] =3t HilE AAR = A¥
of] ARSI, A28 8- Al TRl et = &
A% T WIS %)= e AT

23, Bl 3= =3
9] g 3RS Paaver et al.(2010)2] HH-S H

o] Bt S w2 0.06 gof HgkE 6.0 mL
2 97 WIS 7 3057 sk ofapstsich. ofel
2.0 mLoll 25 50.0 mLE 715}o] Alge] AgT
= 8= =AY & 89 2.0 mLoj 0.1 M
1.0 mL&}55F2] 0.008 M K3Fe(CN)g 1.0 mLE
7ol A &, A2olA] TARE 302 531 W8t
o] B33 A(Specord 200 Plus, Analytikjena Co.,
Jena, Germany)E ]§5101 720 nm SFgolH EH=
& &0ty E2EAREE (+)-cateching AR5}
FEAT A= 2L Al g & mg CE (mg of
catechin equivalents) dry weight= LERH ATk

24, & E2lEL0|E &Y

Z ZTfR wol= 3RS Chang et al.(2002)2] two
complementary colorimetric B'H-2- W5l =43}
Ak A&7 F=H 0.5 mLoj| 10% aluminium nitrate
0.5 mL&} 53] 1 M potassium acetate 0.5 mLE 7}
3H %, 80% ofghE 2.0 mLE E3t5to] wyksigict. 40
X A2o] WAJsle] WESAIZAL ST AE o-85)
o] 415 nmofA| FB%= gk S5 o] o EEE
¢l quercetin (Sigma-Aldrich, St. Louis, USA)& AM-
Slo] 3 AFrAS AJstelon, A& g & mg QE
(mg quercetin equivalents) = AARSIACH

2.5 DPPH ZIC|Z £78Y £

2,2-diphenyl-1-picrylhydrazyl (DPPH) 2}tjZt 47
242 gl ¥ AR £ 0.4 mLe}0.15 mM DPPH
28 mLE MR, ool 3057E WAL 5 517
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=22 (Curcumalonga L.) & E0] & Zajh o)t sl 1l gAls}t 84
nmoj|A SF=E =73 Mensor et al., 2001). - 2.8. Fe?** (ferrous ion) Z|0|E
4 HuE 9 FdviRT= PRAIEAI)] BHA L2-70] Fe*' (ferrous ion) Zd|o]
(butylated hydroxyanisole, Sigma-Aldrich, St. Louis, Rajini(2004) 2] o] F310] 2451t} A& 1.0 mL
USA)E ARg3lo] e aiog Siws 245190 o]| 2 mM iron (II) chloride tetrahydrate 0.1 mL, 5 mM
o, olgf|9] A1S o] g5lo] ME-e-R HA|SIH L, ZF = ferrozine(3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine-4',
4"-disulfonic acid sodium salt) 0.2 mL, gk 3.0
mLE Este] Aol 1087F W|sle] ferrozine
-Fe*'complex S A F, BHFEAE 0|83}l
562 nmol|A] FF=E SsIct Fe*' ZeoE 5
& tho] Ao weh R vEhiglom o gt

Mz 38) Uk SAR 3 Fagh R el
2 EDTA (ethylenediaminetetraacetic acid disodium
salt dihydrate, Sigma-Aldrich, St. Louis, USA)E A}

g3tk
Ferrous ion-chelating capacity (%)

=4
DPPH radical scavenging activity (%)
= [1-(Sample ODss,/Blank ODsg)] % 100 %

= [1-(Sample ODs,;7/Blank ODs;7)] % 100 %

2,6. ABTS 2iC|Z A7iEy &3
2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic
9. B
279 A (reducing power)> Ferreira et al.
(2007)] e wslol Zgeksict. Bu) 8 Az =
1.0 mL 0.2 M sodium phosphate buffer (pH

N

acid (ABTS) 2Ht)Z oFo]2 decolorization assay©f| 2]
3 p(Erel, 2004)S wiaslo] SIS AL Hae

It 7 mM ABTSS} 2.45 mM potassium persulfate
= 11 (v/v)2] B1E&E &0 16417 531 HAloflA] Bhs-
AlA ABTS 2z 4471 &, ofe&= 3]4sio
TFIEAE ol8st] 734 nmolA FEE ol
0.70(x0.02)°] H&=5 AL 7} 5= E Aw 35 S
o 0.11 mLo| B4 891 3.0 mLE H/5l0] 1025 &89
QFHESAIZ] &, 734 nmollq R3S S5t E 6.6) 1.5 mL2} 1% potassium ferrycyanide 1.0 mLE
gk 24 HlwE fJ8l BHAES a2 AAsiiar Az WHIAZT B, 50°C o] gezoflA] 2027 FERI A
ofje] Ak ARgSo] M-S EATSHICE WA ERtohs WZhAIX] TR, 10% trichloroacetic
acid 1.5 mLE 713 412 %, 3,000 rpmof| 1023F
ABTS radical scavenging activity (%) DHESIALE A 1.0 mLE FHalo] S574= 3.0
= [1-(Sample OD734/Blank OD734)] % 100 % mL 2 0.1% ferric chloride solution 0.2 mL<2} 2 wHt
AlA 1027 FZAIZD 2, 700 nmoflA] F3=E 5745t
%tk BHAS ARgsto] etz AAshlar, -2
WRo R FA=E S0tk
2.10. 4 2|
i3] BAAI 33] Mk AFisiol 2490
9o Age ag

2.7. Ferric Reducing Antioxidant Power (FRAP) &4

A

==
o, Bk EERAE Uehhsie fo14
410 2 BT, p<0.05 5204 Duncan's
multiple range teste] Sfto] 2} AIzgE 719] Hoj9)

R

ECso ARSFEAE Sot] 3I3laL AR =

Ferric Reducing Antioxidant Power (FRAP) 742
27732 IBM SPSS statistic ver. 225 ARSI

Ortuno et al.(2016)°]] &5} =451tk 0.3 M sodium
24

acetate buffer (pH 3.6)2} 10 mM 2,4,6-tripyridyl
-S-triazine (TPTZ) 8°8 2 20 mM ferric chlorideE

10:1:1 (v/v/v)e] BIE&=E wHIsIo] 37°C 2ofA4] 10E
ZFHEGAIA FRAP AR ZAISKACE £39] 55 R
A& 220 0.2 mLoj] FRAP 2|2} 3.0 mLE 7|50 3
7T ol 3087 WA 5 BHYEAS A AolS FAIIck AR = 8 Avkgre] thet ICs B
A

o] 593 nmojA T4 =S =A4FT) Ferrous sulfateS
olgalo] 2 T TS AT DAY FAJsH

At FAdu|z=+= L-ascorbic acid (Sigma-Aldrich,
St. Louis, USA)E AR8-514T)
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Table 1. Contents of tannin, values of ICsy and ECs in the bioactivity evaluation assays from turmeric (Curcuma longa L.)

Assay" Value

Tannin (mg CE?/g dry weight) 0.1250.007

70% Methanol cm? EAY
Extraction yields (%) 5.64 4.14
Total flavonoid (mg QE/g) 0.320£0.001°9 1.452+0.016" 2.069+0.009°
DPPH (ICs,", mg/mL) 1.758+0.024° 0.323+0.002° 0.286+0.001°
ABTS (ICsp, mg/mL) 1.066=0.006° 0.391+0.007° 0.309+0.002°
FIC (ICs, mg/mL) 0.399+0.001° 4.028+0.456° 1.528+0.017°

FRAP (ECs,", mg/mL)
RP (ECsp, mg/mL)

6.105+0.110°
4.547+0.109°

1.436+0.011°
1.201£0.016"

1.186+0.055"
0.900+0.006

YDPPH radical scavenging activity (DPPH), ABTS radical scavenging activity (ABTS), ferric reducing antioxidant power (FRAP),

ferrous ion-chelating capacity (FIC), reducing power (RP).

ICE: catechin equivalents. *CM: chloroform:methanol (2:1, v/v). YEA: ethyl acetate.

)QE: quercetin equivalents.

9The values are meanststandard deviation (n=3). Values with the different letters in the same row are significantly different

(p<0.05) by Duncan's multiple range tests.

DICsp: half maximal inhibitory concentration. ®ECsp: half maximal effective concentration.

3. Zih Y n¥

KRR -

70% H[ERS, chloroform:methanol (CM, 2:1, v/v)
Sl o opAE|o]|E(ethyl acetate) TS ANt &=
O] = &2 Table 1] YeRASITE 70% Hlgks 5=
ZE2L 16.54%, CM EZE 5.64%, od oMAglo|E
FEE0] 4.14% 70% Hghe FZEoA S8 7H¢
7 Uepon, o opE|olE FEEA W2 4
£ HSltk

3.2, Bl B

279] ghd $EES Table 13} -0, 0.125+0.007
mg catechin equivalent (CE)/g dry weight $+R-3}aL
Sz Ao P WIS B, HEEF, T U
At 5 Aol ShgEo] Sl Bl 72 7|
Asisl Asl, 2. % © A 5O AT}
%]o] It Bennick, 2002; Okuda, 2005).

=
H 2250 & ZetH eo|= gk Table
Lo vEhfiglon, ofd opilHlelE F&&E 2.069+
0.009 mg quercetin equivalents (QE)/g, CM 259
4] 1.45240.016 mg QE/g, 70% ek 225 0320+

0.001 mg QE/g =08 70% mghe F2E0] §-o44%]
Aol 5 Holm WA UERHTH(p<0.05). SehE ol
A, HEolel, &5, 3718, 7 8 A el £t
ol SRS 6,000% oo Zepieol=7 otel
A tl(Yao et al., 2004). Akinola et al.(2014)2 2=
(Curcuma longa) 2! AME7JEH Curcuma xanthorrhiza)
o] ZfHwo|= ko] 74136 W 220.53 mg
naringenin equivalents (Ng)/g $Hg-=|o] gtk gich
2 A5t A3l 59 od oMlE|e|E &= CM
2 70% Hgke: FEE0] Biste] oAl Ao|e F &
2h o] & Bleko] A R JlTK(p<0.05).

3.4. DPPH 2iC|Zt AHEH

279 g4 ¥ 2.2-diphenyl-1-picrylhydrazyl
(DPPH) 2}o|Zh 2AZA]E Fig. 13} 2o, ICsiks
F5to] Table 1o YehfIch oMdrizs= BHA
(butylated hydroxyanisole)E AM-3IHIL, 29 37}
2] gf) ¥ 225202, 0.4, 0.6, 0.8 mg/mL2] =0
A S 23}, 5= oEX 0= DPPH 2itjzd &g
o] GolsA] 27kl A0 2 Lehdth(p<0.05). 55
H od oMAHIO|E FEE2 33.97+0.30%, 62.50+
0.72%, 83.82+0.14%, 90.61+0.17%, 1Cs 0.286+0.001
mg/mL, CM FZ50]|4 31.35+0.50%, 56.02+0.26%,
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Fig. 1. DPPH radical scavenging activity of various solvent

extracts from turmeric (CurcumalongaL.).

DThe values are means+standard deviation (n=3). Bars with the
different letters are significantly different (p<0.05) by
Duncan’s multiple range tests.

JCM: chloroform:methanol (2:1, v/v).

YEA: ethyl acetate.

YBHA: butylated hydroxyanisole.

74.98+0.21%, 86.46+0.11%, ICsy 0.323£0.002 mg/mL,
70% WERS 225 7.83+0.29%, 14.78+0.11%, 21.85
£0.34%, 29.33+0.22%, ICsy 1.758+0.024 mg/mL=
ofd opAlE|o|E FEE el Fol4 el Apol= =2 2
2 BYTH(p<0.05). BHAL= 7} 50]| 4] 94.95+0.00%,
95.09+0.04%, 95.23+0.04%, 95.27+0.04%= 7}&i3}
DPPH |zt aAgdo] 2| Qitk(p<0.05). 2,
Choi(2009)= -2+-0] DPPH &}tjzt A7kl 4] ICs
= S 0] 759.28 pgmL= =9kom, ofd of
AEo]E oA 9.86 pg/mL= WA Lepdtial 5}
Ack wEps & ARolME w0 B ¥ FEE
DPPH jt]Zt A2 gof| tigh ICs- ol opAEo]E
9 CMofA] W2 210 & SRIE|GIct

3.5. ABTS 2iC|Zt A7

70 guf ¥H F=ZE3 BHAQ| 2,2-azino-bis-3
-ethylbenzothiazoline-6-sulfonic acid (ABTS) 2}tz
272/ Fig. 29F 2o, ICs 3k 7-610q Table 19]]
HERSITE ofld ofAlH|o|E 2552 5= H(0.2~0.8
mg/mL)Z2 Z}Z} 34.06+0.29%, 58.58+0.30%, 73.78+
0.69%, 83.38+0.47%, ICsy 0.309+0.002 mg/mL= &
o] o) 8 220 9lof Sl Aolg Holn]
2 S-S HtH(p<0.05). CM F25°] 29.34+0.55%,
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‘ 70% Methanol uem” men” maHA'

o)

10000 *~
8000
8000 -

4000

)

2000

ABTS radical scavenging activity
o
8

04 06 08

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of various solvent

extracts from turmeric (Curcuma longaL.).

DThe values are means+standard deviation (n=3). Bars with the
different letters are significantly different (p<0.05) by
Duncan’s multiple range tests.

DCM: chloroform:methanol (2:1, v/v).

JEA: ethyl acetate.

“BHA: butylated hydroxyanisole.

49.37+0.81%, 63.94+0.95%, 73.59+0.34%, 1Cs5,0.391
+0.007 mg/mL, 70% gL FE5 10.43+0.08%,
20.47£0.00%, 31.34+0.17%, 41.52+0.25%, ICs
1.066+0.006 mg/mL ¢=° & ZAw|ic) oFAJrz1e]
BHA:= ZF 5%o)A 98.59+0.08%, 99.42+0.00%,
99.56+0.00%, 99.76:0.08% = §-2]Z 2] 2}olE Ho]
™ S7Fe= ZLo= LR TH(p<0.05).

ABTS 2tjZ 2482 potassium persulfate 2} B
50l olste] %It A=A 0] Gfol efrfza A
1%, B 2 SAske A E(Durmaz,
2012), AlofF 2APF ofFaL Qo] "olrl= Zle=m
A A It Marecek et al., 2017).

= A Ay}, oflg oMHolE FEEeA ARt
ABTS 2|zt 2A2S Uehiglon, & Seheo]
T 8ol 8 5F 9 DPPH 2ozt g do]| tigh At
o} AR ke = SRlE Ik

3.6. Ferric Reducing Antioxidant Power (FRAP)

Ferric Reducing Antioxidant Power (FRAP) #2412
Fig. 39 ER AL, ECsp2 718t 412 Table 13} 2tk
AU ZAZ ascorbic acidE ARSI, 3714] 8
0] 3% 1(0.2, 0.4, 0.6, 0.8 mg/mL) 24 AnR= ol
278 E3lelo] 0] 2710 ufe} frolsh) Z7fshe
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70% Methanol o’ ner’ mas

of,

mM Fe®)

5.000 d3 dc
4000
3.000
2.000

1.000 e B -
upa A = st =0

Ferric reducing antioxidant power

0.000 =
02 0.4 0.6 08

Concentration (mg/mL)

Fig. 3. Ferric reducing antioxidant power (FRAP) of various

solvent extracts from turmeric (CurcumalongalL.).

DThe values are means+standard deviation (n=3). Bars with the
different letters are significantly different (p<0.05) by Duncan’s

multiple range tests.
JCM: chloroform:methanol (2:1, v/v).
JEA: ethyl acetate.
YAA: ascorbic acid.

Ao LERHTHp<0.05). ofld opA[HIo|E F=EollA
=1 #(0.2~0.8 mg/mL) & 0.339:£0.007, 0.718+0.001,
1.1200.022, 1.623+0.024 mM Fe?*, ECs, 1.186+0.055
mg/mL, CM 8uj] 3ZEoj4 0.281+0.007, 0.639
+0.008, 0.989+0.010, 1.351+0.007 mM Fe*", ECs
1.436+0.011 mg/mL, 70% WEFS 32322 (.101+
0.002, 0.183+0.002, 0.261+0.006, 0.343+0.002 mM
Fe*', ECs) 6.105+0.110 mg/mLZ of|& opA|JH|o]E =
EEA FeFoR 22 S HITKp<0.05).
Ascorbic acid+ 3.404+0.017, 4.791+0.001, 4.877+
0.008, 4.961+0.001 mM Fe?*" 2] 7}3t gi9ledo] Thalx)
ATHp<0.05).

A7to]| £4581= Curcuma alismatifolia &12] 71apAd
2| wiE A BlEollAl 0, 10, 15 2 20 Gy<)
ZApgol| whet At 2] ST ICs ko] HAEl= A
o2 RSl Taheri et al., 2014). Akinola et
al.(2014)= 29] P} D2 Zeprieol = gt
FRAPS} A7} Qlekal sh, Eejulls dlegol ulet
FAIS}E o] F7RETAL SRl = Aol gl
& SohEieo|E St FRAP 24 Aujo] ool
YT A 0= YERT

70% Methanol cm” mes’ mEeDTA”

6

10000 (

8000 [

18

c
6000 -
4000 g’

2000 | aa aA = =

Ferrous ion-chelating capacity

02 0.4 06 0.8

Concentration (mg/mL)

Fig. 4. Ferrous ion-chelating capacity of various solvent

extracts from turmeric (CurcumalongaL.).

DThe values are means+standard deviation (n=3). Bars with the
different letters are significantly different (p<0.05) by Duncan’s
multiple range tests.

ICM: chloroform:methanol (2:1, v/v).

JEA: ethyl acetate.

YEDTA: ethylenediaminetetra-acetic acid.

3.7. Fe** (ferrous ion) ZH0|E S&

0] gujl ¥ Fe*' (ferrous ion) Zo|E S
Fig. 4o YeRfglew, ICs gk Table 13} Zth
EDTAE ARgsto] Hlusiglon, 259 5 (0.2,
0.4, 0.6, 0.8 mg/mL) =4 A7}, s oJE&F o7 8o
SHA 57 Fel= 2L o= LRI THp<0.05).

70% HehE FEElA 0.2~0.8 mg/mL “F=oflA]
34.39+0.07%, 49.19+0.16%, 59.87+0.18%, 66.27+
0.16%, ICs00.399+0.001 mg/mL, o|& ofAJH|o]E =
EE& Z1ZF 17.50+0.50%, 22.18+0.51%, 27.08+
0.15%, 32.25+0.22%, 1Cso 1.5284+0.017 mg/mL, CM
FZ50] 17.03+0.57%, 18.9440.26%, 20.49+0.48%,
22.31+1.34%, ICsp 4.028+0.456 mg/mLZ ITHEEEA
o} 70% Hgke: FEEoIA F2218 AjolE Kol 7
3 Fe’ Zeo]E 52 YERITHp<0.05). o=
ol EDTAE 7} %ol 98.94+0.18%, 99.56+
0.61%, 99.49£0.52%, 99.92+0.04%= ZI=|ct
(p<0.05). Fe*'= EAJAkAZ(reactive oxygen species)
G ZEH, Fe' AYJo|E o] Q= BHL
Akl ARgo| QJttal S Ak and Gulcin, 2008). 3L
Fe’'9} ferrozine-& E9A|S FAJSH= A 02 HilEo]
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QJcl(Ebrahimzadeh et al., 2008). &
HekE FE2E-2 o opHIO|lE R C
2 Fe APl 52 T

A% Ak, 70%
M & e v}
Ao £

AR

3.8. 2ty
7 gol @ 33t PYYETR BHAC) 31412
(reducing power)-2 Fig. 52} 2o, ECsp2 13+ 3F
Table 1°] FAISIE o2 oMAH|o|E FEEolA
0.197+0.005, 0.356+0.008, 0.496+0.008, 0.625+0.007
o] &g & W1, ECso 0.900+0.006 mg/mLZ
FolwQltl. CM F25-2 0.132+0.003, 0.261+0.002,
0.373+0.005, 0.469+0.006, ECsy 1.201+0.016 mg/mL,
70% wWERS F&Eo] 0.044+0.002, 0.078+0.001,
0.104+0.001, 0.136+0.001, ECs¢4.547+£0.109 mg/mL
2 ofd opAE|o]E FEEollA] frold o =2 2kl
2 etk BHAE ZF woflA 1.189+0.006,
1.492+0.005, 1.504+0.010, 1.516+0.0039] &4+=&
el Zee selEe 2 Zow sklEig
(p<0.05). THIH2 18} 2o Qli= &7 potassium
ferricyanide (Fe’") ©] potassium ferrocyanide (Fe®")
£ JAJsto] yebRdtia skt Raja and Pugalendi,
2010). 2 oA g 1 Skl o opAElo|E
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Fig. 5. Reducing power of various solvent extracts from

turmeric (Curcuma longaL.).

DThe values are means+standard deviation (n=3). Bars with the
different letters are significantly different (p<0.05) by Duncan’s
multiple range tests.

ICM: chloroform:methanol (2:1, v/v).

JEA: ethyl acetate.

YBHA: butylated hydroxyanisole.
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(total flavonoid) =, 2,2-diphenyl-1-picrylhydrazyl
(DPPH) &)z 4AZHA], 2,2-azino-bis-3-ethylbenzo
thiazoline-6-sulfonic acid (ABTS) 2jt|Zh A2,
S (reducing power), Ferric Reducing Antioxidant
Powe (FRAP), Fe*' (ferrous ion) ZH0|E 5812 =7
slo] 259 7164 Al A=A B8 7 B}l
St Avf= of2a} o) ghd $EES 0.125+0.007 mg
Catechin Equivalent (CE)/g dry weight & =A%]¢}
i, 35 52 od oMA[EOE 4.14%, CM 5.64% 2
70% TR 16.54% 2 ER1E|0] 70% Hghs FEEol
A 55 a0l 2 Alos TEEQltE F Sk o]
Z(total flavonoid) =L of|El oAfg|o]E, CM, 70%
HERS: o0& 717} 2.07, 1.45, 0.32 mg Quercetin
Equivalents (QE)/g®] ot el om, ofd ofA
Elo|E FEE0llA Fo141Q] AlolE How A e
ACHP<0.05). DPPH 2jt]z 272402 o[ opAfE]o]
E ZZ5EL 33.97-90.61%, CM F=Eo] 31.35
~86.46%, 70% HErS: FZ5E0||4] 7.83~29.33% =S
= ZRIEI. ABTS 2iejz 2AZS 8 5=
oflEl opAH|o]E 34.06~83.38%, CM 29.34~73.59%,
70% Mgk 10.43~41.52% =2 FAE I} FRAP
= olld oMAE|o|E, CM, 70% Hehe 5= 0= 7}
7} 0.339~1.623, 0.281~1.351, 0.101~0.343 mM Fe**
2 Ueptown, & Zefi 0|, DPPH eio|z 4%
/3 W ABTS 2|zt A2 fARRE 733k 23tk
Fe’" Zo|E 532 of" olqH|o|E 17.50~32.25%,
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