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8 oF : &F(Curcuma longa 1) AtEY s}, SH4(distilled water, DW), 70% ogF& 9 o
29 el 371x] §ujE ARgsto] Atetda] s F1t 7154 AE A=A JHAE gt 2
3 Z AbEd e 7.506+0.349 mg SE/g dry weight® g ZQIEQitt & £82 DW (17.11%),
70% oe-&(15.26%), 28 Be&(4.12%)2 DWA 7P =4 vehgew, 2% B8y =25
oA Y pae HArh el 4L Fht BoHdas @40 SUIEE AR EHIM F 9
= S DW, 70% olghe, 2w Hete fom 717t 857, 4101, 119.11 mg GAE/ge] @ekom
Uebdon, a2d Bgd FEFoA G2l AolE Holw A wEEHITH(p<0.05). DPPH 2t
Z AAZAHL DW, 70% oetE, w28 Beg o= SRIFqth ABTS gtz aAg, ddg 4
ferric reducing antioxidant power (FRAP) Tt DPPH =tod AALAY} H|SSH oz e A
9, ferrous ion ZHCIE T2 L2 HERE(15.87~21.17%), 70% N&E(26.10~50.76%), DW
(44.47~84.24%) o= A=A oldll, &52 AeteiAl 9 Aelgde 7He Aoz = Ner
71578 AF AAEA Y &8 7Hs/de] w2 AoE AlmEH

PF

FAJof 1 B {FefojA] BleE, FRAP, DPPH

Abstract : The aim of the present study was to evaluate of turmeric (Curcuma longa L.) on the
physiological activities and oxidation inhibitory action. The effects of various solvents (distilled
water DW, 70% ethanol and n—butanol) on the total phenolics content (TPC) of turmeric and
their corresponding biological activity were studied. Bioactive compound of total saponin
7.506+£0.349 mg SE/g dry weight. Turmeric extracts yield were DW (17.11%), 70% ethanol

TCorresponding author
(E-mail: kimhs777@pusan.ac.kr)

- 622 -



[\
o
O
of,
o
s
&

Journal of Oil & Applied Science

(15.26%) and n—butanol (4.12%), respectively. Oxidation inhibitory action of the samples exhibited
a dose—dependent increase. However, in the current study, none of the samples evaluated showed
activity as strong as the BHA, ascorbic acid and EDTA. Results showed that extraction solvent had
significant effects on TPC and oxidation inhibitory action (DPPH radical scavenging activity, ABTS
radical scavenging activity, reducing power and ferric reducing antioxidant power) of n—butanol.

Turmeric exhibited the antioxidant properties, which suggests that the plant material could be used
for further studies as a potential source for bioactive and natural antioxidant.

Keywords  Turmeric (Curcuma longa L.), Oxidation inhibitory, Reducing power,

FRAP, DPPH
1. M 2
A2 Syo] Aol wet Aol gt A
o] BolAuA APBY Aol o, Fuf, B
Sol gaE AP AEw Pust 2ae
Yot st A7sh Brs AgEs QIeHl)

=94 ol§ 7HsAS VM1 A= anE
EolFe Aoz IR glol AEAlolA F4itet
AL A, Aste AL Fa% guiE Ad
T Q3] 27 (free radica)E =2 HRSA
o @l 24, ©@43HE, DNA 59 Al
Zo| & T 8%0® AFsto] FIAHCR
S AEYAE dorle Zor A glon
[4], o= A9 FH HRlo=zs SANAT
(reactive oxygen species)¥t &2 A (reactive
nitrogen species) & TS EAflot= Ao=
gz QlcHs] MAEZEEH fHdd AEL A
Y=L 7lRHRo|E, Hisd 24, 422
ok, A4 gy RIE 2 I IFE 5ol §
o6, FAl7], FH8], F4EHo] & FH
240101 59 #go] A ek - 747
ste 5 ded 242 AEAC 5o &
fElo] QA 8,0007H ol EHR EAsH=
Zog Huro] Qo1 & HlE2 38t 1%
of wiat ==Y, A™ul(stilbene), 21 (lignan)
% EetEolE Fol glom, A, 4T
A 8 LS Azt AA Aol vkl gk
[11,12]. HAAE FollM= AT} (Zingiberaceae)
o &38}= &F(Curcuma longa L)L thaA &
44 Z2AER A= T2 5 F= oMot =
7rollA ZPstal Qle Aow deA  AeHI3I

£ oo
X

HopAlotel A @BERE FRRE
1 2w oofFor ARG gtHl4]. &=
S5 A, 1, AL Al H] =
oA Fdko] asol e A
oA AeH15]l. F8 AFAHEE=R I AF
(curcumin)Z A= AF9oF=(US. food and
drug administration)ol 4] ¢Fd/do] YFE UL,
et Aesty 485 7HAE Zes Hily
o gtom[lel, WAy, AFTY, AHFAY, BF
of o= Zrgste] ¢hst TS UEUSITHY
QreH171.

oebd, 2 A7 &9 T ARd, Hs
Zl ==(distilled water, DW), 70% ofgt-2
9 L2 Hekgo] A 7hx] gulE ARgSte] 2t
gz 271284, &¥E, ferrous ion ZHPIE &
T2 S5t &3 A9 dE 9 AEke
A avE Addoe=s &gdt=t 7|z A=R=E
A Atz A& Potqlet

-

21, 48l B

Ao A Al=Ql a2 Ad HZ(Jindo,
Jeonnam, Korea) &Z3PHAoA FYstq =
A AxAR FH E71(HMF-3250S, Han-I1
Co., Seoul, Korea)2 mpfst & -80C A&
Y51 (DF-8514, 11-Shin BioBase Co., Daegu,
Korea)oll 275t & A3l AHgstirt

2.2, NBO| £&
Aol Z24(distilled water, DW) &2 5
A Az" &2 100 ¢ Hsl DW= 108] 75t
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(1:10, w/v) 70°CoNA 2A714 28] FEdte] o
THfilter paper, Advantec, No.1, Tokyo, Japan)
StEal, &4 100 g o 70% olgE, =7 7
2 8mE 27 108 ZFstoi(1:10, w/v) 244
MR 23] F&3F FH A (filter paper, Advantec,
No.2, Tokyo, Japan)statt. Zt FE2E2 3133
A5%7](Hei-VAP  Advantage, Heidolph Co.,
Germany)E ©]-&sto] 40TColA 7St &0t
|UE AA &, -80C =& dFiol A%

>
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of Foto] SAskrt &5 w9 0.5 goll ARl
HZ 10.0 mLE
Zstal of¥H(filter paper, Advantec, No.2,
Tokyo, Japan)ste] H2IAIZI o]t ZrolES
80% gt 10.0 mLE& 7}5te] F&3He] A
AR F& &S Al =5 &9 0.3
mLel 8% vanillin € 0.3 mL& 7}t
% o 4 3.0 mL HUKE §, &S H
60CllA 1022 TAAZ1a Y2tstleh. S8
E B33 =A(Specord 200 Plus, Analytikjena
Co., Jena, Germany)& °]8d5t%] 544 nm T+
ol &4 Skt BEEFEEEE saponin
(Sigma—Aldrich, St. Louis, USA)& AMgste] &
=g TS Aote] &5 T AtEd o
S 4ESHET Am g & mg SE (mg of
saponin equivalents) dry weight® WERH It

I
oL,
Rl
=1

iy

— 0%

2 Folin—Ciocalteu  reagent

= Wygsto] SH5 AR 5
Z9H 1.0 mLo $F4 4.0 mL& €3, FCR 0.5
mLE 7K &, & wHlsto] 38E7F ARof W
Z§t # 10% sodium carbonate & 0.5 mL&
7¥sto] Aol 1AIZF FeF whg Alpth 23
ZAE olgate] 750 nmold SHES ZHehel
. BFE22E gallic acid (Sigma-Aldrich, St.
Louis, USA)E ARgste] EE AT 34 24
ST A= g @ mg GAE (mg of gallic acid
equivalents) 2 WEFH AT,

ofll

=5 (Curcuma longa 1.)9] g4l @ F&z°] A=24 9 AstdAel A= 4F 3

2,5. DPPH 2jC|& 2788 &3

DPPH (2,2-diphenyl—1-picrylhydrazyl) 2}t]
Z 27128742 Blois®] WR[20]] Fsto] =45t
gt Zt &0 8 A8 F2E 04 mLy 0.15
mM DPPH 2.8 mLE wybetal Q4o 3087
WA & BFFEAE AESE] 517 nmofA]
SHEE S Fdlxdow FgAtet
191 BHA (butylated hydroxyanisole, Sigma-
Idrich, St. Louis, USA)E Argste] 72 =
o8 FFEE 45t o A2 ARESHe] A
sl

>

DPPH radical scavenging activity (%)
= [1-(Sample ODs;7/Blank ODs;7)]
X 100 % [20]

2.6. ABTS 2iC|Z A7{8d &3

ABTS radical cation decolorization assay®]
o)t WH[211& ®WE@ste] ABTS (2,2-azino-
bis—3-ethylbenzothiazoline-6-sulfonic acid) =t
s o837t g4itet A4S SASKAT 7
mM ABTS®} 2.45 mM potassium persulfateS
111 (v/v)9] HI&RE Ao] 1547 B3F A4
HSAIA ABTS Hzds FAAT =+, oge=
SIMAIR o BB EAE ol-85te] 734 nmo
A EFE gro] 0.70(£0.02)°0] H== 2459
o si¥E g 30 mLef Az F&9 0.11
mLE F7IE & 108 5 734 nmollA SZ=E
A5tk FAHETS BHAS AREsIAY
ABTS 2Hojzh 27AS4E the 412 AMgate] 7
e

ABTS radical scavenging activity (%)
= [1*(Sample OD734/Blank OD734)]
X 100 % [21]

2.7. Ferric reducing antioxidant power
(FRAP) &3

239 ferric reducing antioxidant power
(FRAP) =% Thaipong 59 WH[22]& #HF
sto] =AslHtt. 0.3 M sodium acetate buffer
(pH 3.6)¢t 10 mM 2,4,6-tripyridyl-S—triazine
(TPTZ) €8 W 20 mM ferric chlorideE
10:1:1 (v/v/v)e] H|&2 wHiste] 37T 2o
A 1083 BEEAIA FRAP AeFE ZA|SHAT
Zt g H A7 =5 0.2 mLel| FRAP A<k
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3.0 mLE & &3t ¥ 3087 =0 FAAIK]

EPTEAE AHEote 593 nmelld FEEE
249t & ghelEls mAISHATH
—ascorbic acid (Sigma—Aldrich,
St. Louis, USA)E AH&st4itt.

2.8. Ferrous ion ZY0O|E 5 &3
Ferrous ion ZF°|E =742 Robu 59
W [23]0] &5t SAstt A& 1.0 mLe] 2
mM iron (I) chloride tetrahydrate 0.1 mL, 5
mM  ferrozine  (3—(2-pyridyl)-5,6—diphenyl-
1,2,4—triazine—4’,4"disulfonic acid sodium salt)
0.2 mL, && 3.0 mL& &8st A2 10
B2 SAA AL, ferrozine-Fe’* BFAE FAA
A F BFBFEAE ol8ste] 562 nmolA 5
£ Z45th. Ferrous ion ZH0E 2
S Z2 Ao wep wWEgR yehfglor
Fe 22 EDTA (ethylenediaminetetraacetic,
Sigma—Aldrich, St. Louis, USA)E A&59ch.

s
o

L

Ferrous ion—chelating capacity (%)
= [l*(SampIe OD562/Blal’lk OD562)]
X 100 % [23]

9. =

A= £AL2 Singhal 59 WH[24]& HY ot
o ZAs5tath. 81l 2 Alm =55 1.0 mL °
0.2 M sodium phosphate buffer (pH 6.6) 1.5
mL®t 1% potassium ferrycyanide 1.0 mLE ¥
I WHHAIRD F 50T fxolA 2087 HA]A]
Ak, BESAIRD EtdllE IZAAR o2l 10%
trichloroacetic acid 1.5 mLE& H7}sto] 42 &
3,000 rpmeoll 103+ AHE2stirt. 45 1.0
mLE Fst] FHS 3.0 mL 2 0.1% ferric
chloride €8 0.2 mL& A@d@of| ¥ & =3t
AlA 107 5 2FFEAE ol-8ste] 700 nmell
A FEEE S 'Y FAUE2
BHAE AHgsto] 22 Hog S35 S4o}

ot

2.10. S4 2|

AY dlolele] SAARE= 3 Hy FreRE &34
stom, P+ EFHARE Yo Aat
& e foAd HAHLS ANOVA (IBM SPSS
statistics ver. 21) 24 T p<0.05 FEoA
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Duncan's multiple range testofl €Jste] Z+ A&
2 700l RO Aol YoPHSIT, Eeh AR
T AW IC % ECso> AT 24
& 5okl Hokly, FAAY Z=IO%e IBM
SPSS statistic ver. 225 AH&5tTt.

of i FE2 FHS(distilled water,
DW), 70% g, 2% Hete-g ARgsiala,
Zy7vo]l & 4282 Table 19| YeRfoch. DW
17.11%, 0% olgt2olA 15.26%, =29 FEt
2 4.12%=2 DWIA F& £&°| 7 =4 Y
Eigon, 23 Hers ZERAA 7Pt @2
8L By

=79 & AREd P2 Table 13 o]
7.506+0.349 mg SE (saponin equivalents)/g
dry weight®= UGt AbEd2 115 AlE
WA RaEo] glom, AW EAI} LA
o5 TR} G} glycoside® ARE O] Sl
Aoz defx i, ofefsha A gejgidol
Holuh wiztawios ARgEo] $ITH25]. ERE
PR, A, dAE FA A 9 oHpelRA
HZ435 59 a7t e Zo=® Hilkof §)
tH26l. el = AU g2 4.30+0.09~
15.46+0.76% it Aoz FAE9oH[27],
GFF 63.700 mg/g, HFE ¥l 63.500 mg/g,
A e 2 FEUT Heo] 27 247, 216
(w/w % dry weight) &= = Aez H
USHHTH28]. 2w F AAEUS WEeR gt
sto] Hlw 24 st¢2 o 0.80+0.03%= U
US4 B 2 REUE B Hoe wRe
O Fe B Aor SIHSIh

FE29 F "9
Table 1o Yetfizlod, L=t Fehg
oA 119.111£0.401 mg GAE (gallic acid
equivalents)/gC &2 7MF =2 ¥FS UEUUL
W, 70% olg#e FZE 41.013+0308 mg
GAE/g @ DW 8.572+0.067 mg GAE/g %
oz ZQlHo] DW FE=oA ooz W2

&
=
=

N ot
o rjo
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=8 (Curcuma longa 1.)9] g4l @ F&z°] A=2A 9 AstAel A= 4F 5

Table 1. Contents of total saponin, values of ICsy and ECsy in the bioactivity evaluation assays

from turmeric (Curcuma longa 1.)

Assays" Values
Total saponin (mg SE?/g dry weight) 7.506+0.349
DW? 70% Ethanol n—Butanol
Extraction yields (%) 17.11 15.26 4.12

Total phenol content (mg GAE"/g)

8.572+0.067>

41.013+0.308° 119.111+0.401°

ICso (mg/mL)®
DPPH (1650, mg/mL)
ABTS (ICso, mg/mL)
FIC (ICsp, mg/mL)

6.289+0.051°
4.144£0.043°
0.239+0.001°

0.770+0.007°
0.91240.005°
0.84240.014°

0.276+0.002?
0.32240.004*
4.23140.788"

ECso (mg/mL)”
FRAP (ECjO, mg/mL)
RP (ECsp, mg/mL)

18.593+£0.873¢
12.017+0.488°

3.361+0.019°
2.483+0.050P

1.150+0.031°
0.820+0.002°

UDPPH radical scavenging activity (DPPH), ABTS radical scavenging activity (ABTS), ferric
reducing antioxidant power (FRAP), ferrous ion—chelating capacity (FIC), reducing power (RP).
2SE: saponin equivalents. ?DW: distilled water. “GAE: gallic acid equivalents.

“The values are means+standard deviation (7=3). Values with the different letters in the same
row are significantly different (p<0.05) by Duncan's multiple range tests.
91Csp: half maximal inhibitory concentration. "ECso: half maximal effective concentration.

Aor TEEH(p<0.05). Polyphenol2 3shtt
ool HlE IFE 7Hv AERA FES,
FEEET], Fo 2 G Y 5o Bt Q=
ZAog HiEo] QUrH29]. E3, HE StE2
A =

Aol WA BxEol Sle Aoz dA 3l
TH30J. 21 7kA9] Al=(Y, gH 9 5e2) =g
= FEE U g aAZAd Aol =
= AEL 1¥st FEFA 728.430+0.140
mg GAE/g, Aths:A A& 80.550£0.560 mg
GAE/g, BASEC|A 45960+0.450 mg GAF/g
o] o] TEESY, T2 85.320+0.830
mg GAE/go 2 1Hst Hrts X YAZE
% AGEAL Al Hop gFgo] &2 ZAo® s
WoHB1L 2 A7 A9 Ay, 2T FEg
E=4 DW 4 70% ofetE FE=of vl
ARl ztolE UEH E2 $FOR HE
ol I ATH(p0.05).

o Ay

3.4, DPPH ziC|z A&
4o ¥ DPPH =& £AAEA2 2 Fig. 13

Zom  ICs@k& F-5te] Table 10 ZAISFATH
ZF A&E 0.2, 0.4, 0.6, 0.8 mg/mLe] oA

Aot A wx oEHOoE {FolsH U EE
o2 JeRdtHp<0.05). &3, 2% Heke

PRI

4.1240.53%, 91.76+0.29%= <2< 40 4
EE o] FoHQl ol Holw i =

F4S HP1(p<0.05), ICs S 0.276%
0.002 mg/mLZ AL} 70% &2 =525
oAl Z¥z} 14.87+0.17%, 28.25+0.24%, 41.15+
0.60%, 52.31%0.21%, 1Csp 0.770+0.007 mg/mL,
DW FZ&Eo)A 22t 2.57+0.12%, 3.35+0.42%,
5.07+0.50%, 7.23+£0.08%, DW FZEo|A &
oHoz 2 &4& UERLCH(p<0.05),
[Csp2 6.289+0.051 mg/mLE A=t =
g oFAdIRFel  BHAE  ZF XLofA
94.95+0.00%, 95.09+0.04%, 95.23+0.04%,
95.27+0.04%2 43 £AZAo] WALt
(p<0.05). DPPH oz AAGY A2
Goldschmidt2} Rennell eJste] &t A4
BHe 41 WME2A SHste Aoz A
©m[32], DPPH 2ttZ-2 gt Hapdg A5t
I FAFodH(H-donors)e} WHeSlo] #]do)
BAsH] HHA @8 LMo g W= Aog
d=x QIrH33]. &5 4 ¥ FEE°] DPPH
gz 2784 Le 2% HEkgox DW 2
70% oletZdt v & of fojHo=z =2 g
AJo] THEATHp0.05).

EE2 47t 35.48%0.24%, 64.95+0.24%,
1

flo o g2 4y
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100.00 A & ac ac
80.00
60.00 D
2000 <4

2000 ba

DPPH radical scavenging activity

02 0.4 0.6 0.8

Concentration (mg/mL)

Fig. 1. DPPH radical scavenging activity of
various solvent extracts from turmeric
(Curcuma longa L.).

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

DW: distilled water.

YBHA: butylated hydroxyanisole.

3.5. ABTS 2iC|Z A&

zb gul ¥ ABTS (2,2 -azino—bis—3-
ethylbenzthiazoline-6—sulphonic acid) 2tz &
A4 Fig. 291 2o ICsofl= 7+5ko] Table
Lo vehfielt. Fdizd ez BHAE ARESH
Fom, 79 37kx &9 ¥ FEES 0.2
0.4, 0.6, 0.8 mg/mL9] oA A3t Ay} ¢
Adizds Zodote sk oEH o= fFosH
S7kke Aoz UEhdth(p0.05). =% Fet
< FEEA 33.82+0.22%, 56.24+0.75%,
71.25+0.66%, 81.24+0.22%, ICsy 0.322+
0.004 mg/mL2 70% olets FEBolH 21zt
11.40+£0.15%, 22.95+0.25%, 35.23+0.51%,
46.44+0.08%, 1Cso 0.912£0.005 mg/mL, DW
FEeoA 2 2.53+0.08%, 5.36+0.17%,
8.67+0.22%, 12.04+0.08%, 1Csy 4.144+0.043
mg/mL=22 DW FEEA foldo=z 714
w2 24E HEem(p0.05), = 87 ¥
[Cso> &2 Ags vetdle. =3 FHddz
?l BHAE= Z s=oA  98.59+0.08%,
99.42+0.00%, 99.56+0.00%, 99.76+0.08%=
ST Robd4 s folab SUEE Aom 1t
P TH(pC0.05). M /=Ms @AJsk= ABTS™
© et ol s FdaHm A4, A4
2 A7 AR B BE AfEE AoR Hi

Journal of Oil & Applied Science

SFATH34]. oL (Picual) Atx]¢] 39 71x] &3]
B o= ABTS ¥ DPPH =zt 4AAEA,
ORAC (oxygen radical absorbance capacity),
B —carotene-linoleate model system®] =}tz 4
AL AFolA F HE S AuEATt =
< 4™ ABTS &tz 2AZAQ] 2oz ye
wow[35], E dAFoME F HlE gl
ABTS % DPPH 2ttjZt 478 do] gaks m|xl
Aoz PZrerh

ow” 70% Ethanol u n-Butanol maHA

(%0)

dg dC
100.00 b
(28]
80.00
C
60.00 &
bD
4000 A bC
bE
2000 " v ©
aA * -
0.00 T - T
02 04 06

08

ABTS radical scavenging activity

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of

—

various solvent extracts from turmeric
(Curcuma longa 1.).

YThe  values are  means+standard
deviation (7=3). Bars with the different
letters are significantly different (p<0.05)
by Duncan’s multiple range tests.

YDW: distilled water.

YBHA: butylated hydroxyanisole.

3.6. Ferric reducing antioxidant power
(FRAP)

S ¥ ferric reducing antioxidant power
(FRAP)= Fig. 37 Zo™ ECso2 3 2
Table 1o YelHATh FAHAHERTL  ascorbic
acid& AR&ste] Yetdilel. ZF 5=1(0.2, 0.4,
0.6, 0.8 mg/mL)=2 =A3t A¥} FIHZTS
Z3ete] T oEAQl AFE HATHp0.05).
BEE  FEF0A 0.414+0.007,
0.822£0.008, 1.280%0.006, 1.721£0.050 mM
Fe?*, ECsp 1.150+0.031 mg/mL2 &2 &0
H FE2E0 SlolA FHQl Apolg Holw =
2 o] IR GUH(pC0.05). 70% oe-E =
ZEo4  ZZ 0.147£0.001, 0.298+0.007,
0.433+0.005, 0.594+0.003 mM Fe?", ECs
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336140019 mg/mL ¥ DW FZEo|A 7z}
0.037+£0.001,  0.066x£0.002, 0.091%0.002,
0.117£0.004 mM Fe*", ECsy 18.593+0.873
mg/mLe0 2 DW FEE0A foHozr e
=S UEATH(p0.05). E3L, FHdET
ol ascorbic acid® 3.404+0.017, 4.791+0.001,
4.877+0.008, 4.961+0.001 mM Fe*'2 L7}
MR [ SUtHe= ASE Ukt
(p<0.05). FRAPE ferrous complex®] gt A
= @45t 593 nmeld FFEE SHch= A
o= & A qom36], FHAl 3.5% &+
o] H7}= 2.61 mM Fe*'/kg FE (fresh meat) 2
o], Fdhx+l ascorbic acid 4.13 mM
Fe’'/kg FE Hrt 9t RH7RE 045 mM
Fe?'/kg FERT} =& Z02(p<0.001) Yeh} 7
o ite Fde HY Zor HuEo] Qi
[37]. &=59] 8 ¥ FE5 T =29 Fe&o
A R E2 o] TEESGIN, ArstoiA|
=R

o
o
)
2
fu
o
kol
%)
N
X

ow 70% Ethanol mn-Butanol maA

(mM Fe)

5.000 -

a8 dc a0
4000 -
dA
2000 -
2000 - D
cC
1000 - &
bD
| A BB bC —
2 bA B — =< D
0.000 = = = =
02 04 05 08

Concentration (mg/mL)

Ferric reducing antioxidant power

Fi

antioxidant

—

g. 3. FRAP  (ferric  reducing
power) of various solvent extracts from
turmeric (Curcuma longa L.).

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

2DW: distilled water.

YAA: ascorbic acid.

3.7. Ferrous ion ZY0|E S
Ferrous ion ZO|E 52 Fig. 49 Zow

[Cso& 9t #t Table 1o Yepodc 4o

=8 (Curcuma longa 1.)9] 84l @ F&z°] A4 2 AstAef A= 4F 7

Z72 EDTAE AHgste Yetiqla, &3¢ Z+
FEEE 0.2, 04, 0.6, 0.8 mg/mL9| FLofA
243 A3 5Lt EoldaE folstA SUtH
E Aoz Yeuth(p<0.05). DW FEEA
44.47+0.15%, 65.70+0.31%, 77.50%+0.33%,
84.24+0.50%, 1Csy 0.239+0.001 mg/mL=2 H
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Fig. 4. Ferrous  ion—chelating  capacity  of
various solvent extracts from turmeric
(Curcuma longa 1.).
"The  values are
deviation (s7=3). Bars with the different

letters are significantly different (p<0.05)

means + standard

by Duncan’s multiple range tests.
2DW: distilled water.
YEDTA: ethylenediaminetetra—acetic acid.
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2DW: distilled water.
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4. 2 B

239 FH4(distilled water, DW), 70% |
< 9 2% Hergo] 371x] 4ujE ARgste]
Z s ¥% 9 DPPH =z AAFA, ABTS
Oz AAYA, 392, FRAP (ferric reducing
antioxidant powe), ferrous ion ZFOIE &
Fol] 279 4tetdA gas gelst 2y &
g GRS 7.506£0.349 mg SE/g  dry
weight®2  SAHYILFE  F&2 DW
(17.11%), 70% N&E(15.26%), 2% Feg
(4.12%)2 DWolA =& $&°] =4 Jeth
Z W =L DW, 70% oete 9 =29 B
B 2oz 717K8.57, 4101, 11911 mg
GAE/g)9] &%& Yetdon, =29 Reg &
ZE0A F9H Zolg Holm 7MF =A #
2= 9eh(p<0.05). DPPH ozt AAZALS
DW  (2.57~7.23%), 10%  °let-2(14.87~
52.31%), 2% FBer8(3548~91.76%) <o2
FAEAS. ABTS iz AAZHL DW
(2.53~12.04%), 70% olet-2(11.40~46.44%),
29 HEbe(33.82~81.24%)2 LIERTh gHlE
2 DW (0.015~0.050), 70% l&+&(0.070~
0.237), =29 HER2(0.208~0.670) o2 ¢
et 29 HekgolA w2 ™S 2= A
o7 Yehgtt. FRAPE DW, 70% oghe, 2
T ReE o= 747t 0.037~0.117, 0.147~
0.594, 0.414~1.721 mM Fe*'2 Uehgton =
¥, DPPH vz AASd 9 ABTS oz
2AGAT} YT FAFe= WEEH. Ferrous
ion ZAYlE F2 L= FEE(1587~
21.17%), 70%  °Ie-&(26.10~50.76%), DW
(44.47~84.24%) %08 WHE YTt 270 &
o ¥ FE2E9] F o TF € W 5 AF
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