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8 ¢ &F(Curcuma longa L)9] A5tdA @ AAMUSHE AASY 5 7164 AEA &4 7t
54 AR Zy, ZEEAotYd(proanthocyanidin) S 69.000+2.737 mg catechin
equivalents (CE)/g dry weight2 Il om  ZF=(distilled water, DW), 70% oet& 4 =9
BeH&(n-butanol) @] 37k §uiE AMSSE 2 82 DW (17.11%), 70% et&(15.26%), 2%
Her2(4.12%) o2 #EEth. & SR o] =(total flavonoid) &S DW, 70% oghe @ L2
9 BERgo|A Z+ZF 0.032, 0.512 @ 2.221 mg quercetin equivalents (QE)/g9] aFoz ety
2 Hetgoas 59431 zolE Holw A EEAHp<0.05). Nitric oxide (NO) =fZ 44
g4 Fx H(0.2~0.8 mg/mL) DWeA 15.64~26.20%, 70% °le+-2 10.52~20.76%, =2 Her-s
oA 13.39~69.92%=2 1=t Nitrite (NOy) £ATAL DW % 70% o&-&1} HWE9e wf
2 BergolA st NO, 2ASEES Eoh. B -carotene B4 A&/ d2> DWolA 8.81~25.93%,
70% olgFe 1.20~20.20%, 2% Hee 12.08~43.93%=2 uergth A AaAsE A4S DW,
70% oflgte 9@ w2t Bekoa Zzt 5.60~27.54%, 37.78~50.79% X 41.79~46.39%= FH= <
th. o, A A T 715 AMERA L &8 THsAol & AL=E AtmrH

FAo] 27 WA BY, HEOMENOR]H, ALYTE LAY, & Feprizols

Abstract : The aim of the present investigation was to assess the oxidation inhibition by nitrogen
oxide scavenging activity and physiological activities. Bioactive compound of proanthocyanidin
69.000£2.737 mg catechin equivalents (CE)/g dry weight. Antioxidant effects (nitric oxide radical
scavenging activity, nitrite scavenging activity, B —carotene bleaching assay and lipid peroxidation
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inhibition activity) of distilled water (DW), 70% ethanol and n—butanol extract of turmeric
(Curcuma longa 1.). Turmeric extracts yield were DW 17.11%, 70% ethanol 15.26% and

n—butanol  4.12%, respectively. Oxidation

inhibition activity 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 and trolox. Total flavonoid content was the highest in the n—butanol

extract, followed by 70% ethanol and DW extract. Further, nitrite scavenging activity was the
highest for the n—butanol extract. As a result of this experiment, the turmeric can be utilized as a

valuable and potential natural oxidation inhibition for the functional food industry.

Keywords : Turmeric (Curcuma longa L.), Oxidation inhibition activity,
Proanthocyanidin, Nitrogen oxide scavenging activity, Total flavonoid

1. M E

/g4t AF(reactive oxygen species, ROS)]|
ot AkshA AE# A(oxidative stress)”} & wF
e 28 T WEEAESH coronary  heart
disease, CHD) ¥ E|84 A2l FupeA o4
d T THEE Aor dHA glo], 4kskelA|
24L& q¥ste AL $49% guE Adra
1,21 A W ArekdA] B4R superoxide
dismutase (SOD), catalase (CAT), glutathione
peroxidase (GOt A% Fe EFARZ HFH=
= HEY E  HEHW C  FIRELOE
(carotenoid), P|=E%(Se, Mn, Zn), ZctH 0]
E(flavonoid), FE2Z8AH4Hw-3 € 0-6 Z
Wb Sol glem, #HZ(radicald A4 wHE-
= AdoliF=AY ojAlA 4etd AERAE w9t
o= 7|der BHiuEo] QIrt3,4]. #Yd ¥ of
el o] FrgEel Qe Efdle IRE
(polyphenolics)2 2] 2tt]Z(free radical) A7
24E 7HAH5], FeE, FrEY ¥ e
5o #gol dutnr 6l = (Curcuma
longa L)< A373ate| &3t ofdd 24 =
EAERE Qf 77 Bt FARE o] §EI,
B 2sA2 d9A dtH78] &5 AF,
A A7 E Hwr)A 59 BHEAE[9]Y
AstelA 9 7 HS 75 59
7 e Aoz Hiuxoelr QIo10]. &59

AYSAAED ARo2 4HA curcuminoidd] &

foin BL 4o PN

3t= AFU(curcumin)S 89 . 9 d% =
HAEHE FLE XHEoto] LTS st

H[11], &34 42 H-f(essential oi)E= FH
# &I} Qe AR Yehdril2l Eakrteol

L= flavonols, flavones, flavan—3-ols,
flavanones, SFEAl°FYH(anthocyanidins), ZZ
rEAJot]d (proanthocyanidin) % isoflavones
ol slew editAa AT FEF, T, A
dEAES 9 AAFA HS 750l ok 2tk
[13]. ™ErEA (meta—analysis)ol A[14] FASHA
AYgded HFe d5Pta AA Foe= o
A e 2 dere] o R B
F= Aog BT

olof B dAF= 79 AUZE4EdN SRS
(distilled water, DW), 70% ofgr& % L2
BEHE(n-butanol) &1 F259] F ZefH 0]
E(total flavonoid) 3=Fat AtstolA]l 24(p
—carotene bleaching assay), A4 S A7
A(nitric oxide scavenging activity 9 nitrite
scavenging activity), A|ZATAESE A2 (lipid
peroxidation inhibition)& &3t HpolQ @A 7]
4 AELA e &89 72ARE AA
stz AdS skl

2. Mz H Wy

21, 8 ®=

2 Ago| A8H E3(Curcuma longa L)
A FE(Jindo, Jeonnam, Korea) 9G53 <l
AN FYstd  WFEEAXEYELA, FDU-
2000, Rikakikai Co., Tokyo, Japanm)AlZl % B
7] (HMF-3250S, Han-11 Co., Seoul, Korea)
& upfiste] 2 AP Alg=E ARESIATh &7
(distilled water, DW) F&2 A2 100 g&
s DWE 108 7Fsked(1:10, w/v) 70°CAA 2
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A7 28] ZEshel  ofih(lter  paper,
Advantec, No.l, Tokyo, Japan) 391, &%
100 gofl 70% g, =29 Her&(ns-butanol)
|UlE 27 108) 7Fsted(1:10, w/v) 24A1%F 2
3] &% & oI (filter paper, Advantec, No.2,
Tokyo, Japam At 7+ FE222 AFIHds5
71(Hei-VAP ~ Advantage,  Heidolph  Co.,,
Germany)E ©]-83te] 40TCoA A &F5t]
SuE AA F, -80TC AL Yol 2%
shAA 2 Al ARgStAT, e A ST
o et #E ¥ Ax F¥ HEE(R=E DW
17.11%, 70% ofgt-E&olA 15.26%, =% Fet
& FEELS 412%5 47 do] B A Abg

=2 171 =
sfsiet.

2.2, TEQOtEAOIL|El &2 &

I 2 FE AlofU ™ (proanthocyanidin) 2k
Butler 59| ¥H[15]& ¥&ste] B4t &
= &% 0.03 goll WE-E 2.0 mLE ~loto] iyt
3t &  ofi(filter paper, Advantec, No.2,
Tokyo, Japan)ste] F& GRS ZAstATE F
% 89 1.0 mLoll 1% vPE=-me-2 (w/v) 2.0
mlLE B3 5 25% IAH-vEk2 2.0 mLE
7kete] & &t & 30C FXolA 1583 dt
SAZ HEe 1.0 mLE H7HAZ]2L 3,000
rpmoll A 2083 AAEES] AEHE FHoho
EFF A (Specord 200 Plus, Analytikjena Co.,
Jena, Germany)Z 500 nmollA S¥EE S35t
At #FEARE (+)-catechin (Sigma—-Aldrich,
St. Louis, USA)E ARgste IZ=ZQtEAJopUd
FS AESIHL, AR g & mg CE (mg of
catechin equivalents) 2 IEA|SFATE,

=
o rlo

2.3. & BEL0|E &Y

259 8u ¥ F EFHLo|E(otal
flavonoid) S two  complementary
colorimetric *H[16]-& skl SA I Al
2 0.5 mLell 10% aluminium nitrate 0.5 mL
2 1 M potassium acetate 0.5 mLE 7}t 1,
80% olle+Z 2.0 mLE Egste] wHkelE § 40
B Ao TAAIA 415 nm FFEONA EF
BEAE  ARgSte]  SASAY. BEEEQ
quercetin (Sigma—Aldrich, St. Louis, USA)& At
goto] BE AFFAS AA5tleH Am g &
mg QE (mg of quercetin equivalents)2 AJ4ts}t
At

<3 (Curcuma longa L.) FEE9] 4594 2 AaieksE 4AAE

ox,
w

2.4, Nitric oxide (NO) 2iC|Zt A& =X
239 Nitric oxide (NO) oz &AL
Kumaran®} Karunakaran®] %[17]S s s}te]
S5kt 8l ¥ 559 2 5% 1.0 mLol
10 mM sodium nitroferricyanide (III) dihydrate
2 0.2 M PBS (phosphate buffered saline, pH
7.4) 5.0 mLE 7¥ste] wybet & 25°C FxoA
150E7F §RSAIHTE. 1%  sulfanilamine¥t 2%
H:PO, 1.0 mL 2 0.1% N-(1-Naphthyl)
ethylenediamine dihydrochloride 1.0 mLE ®H&
A 0.5 mLet & e & 25T FXxoflA] 30+
AR F, 540 nmollA FEEE S5k
R (%)= et Aet.
SFA T 22 trolox (6~hydroxy-2,5,7,8~
tetramethylchroman—2-carboxylic acid, Sigma-
Aldrich, St. Louis, USA)E AF&35}ict

Nitric oxide (NO) radical scavenging activity (%)
= [1-(Sample ODs40/Blank ODss)] X 100 %

2.5. Nitrite (NO,) A7{&M =X

239 nitrite NOp) AAZAL Choi 59
18]8 WEgste] st &, A= 1.0
mL2} 1 mM sodium nitrite 1.0 mL % 0.2 M
citrate buffer (pH 2.5) 7.0 mLE 7}sto] wRish
3, 24 3TCE 1AZF 5ot #-gA A bt
Lol 0.4 mLell 2% ZAt 3.0 mLE 715t 3, Griess
|H(1% sulfanilic acid:1% 1-naphthylamine,
1:1, v/v) 0.4 mLE E¥sto] 1587 WA|A|A
TFE(520 nm)E 7ot HEE(WE FASH
9, FANZRTRE BHA (butylated
hydroxyanisole, Sigma—Aldrich, St. Louis, USA)
£ AMgotsich

Nitrite (NO,) scavenging activity (%)
= [1-(Reacted sample ODsy-Sample ODszo/1
mM NaNO, ODsy;)] X 100 %

2.6, B —carotene bleachingZ 0|&3 43}
oln &y =3

B —carotene BA-E o] 83t A5telA TS
Takada 59 WH[19]& ®Wdste] Aottt
Z2223x5 100 mLol p-carotene 1.0 mg=
A7¥ste] B -carotene XS FASIAT FAH
B —carotene €4 1.0 mLE 5 AT 7}
3t & linoleic acid 20.0 mg@ Tween 40 200.0
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mge 7fste] F&s5| wEtsklh Hopsh
BERESE 40T AFIHsE712 AA
Z524 100.0 mLE ¥1 =S emulsion
o AHo] zAste] ARESE. Al
—carotene—linoleic acid emulsion 4.0 mLe} =
T ¥ FEE 0.08 mLE 7lele] wHbgE & 470
nme|A FFEE ST (=0 min). A 5
0Ce] fzollA 2417 Bt BESAIA 470 nmol
A SBES 2HHACHAC120 min), B4 W]
WE gjoto] BHAZ A-8aHAC.

o 1< 1
w w1

Oxidation inhibition activity (%)
As (t=0) _As (t=120)

= (1 _
Ab(r,:o) _Ab(r,:uo)

) X 100 %

As; = The absorbance in the presence of
sample extract.
Ap = The absorbance of the blank.

2.7, XA Mg &9

2143415 Ao (lipid  peroxidation
inhibition)& Siriwardhana 5¢] ®%[20]-& W3
st} =45kt 0.2, 0.4, 0.6, 0.8 mg/mLZ 3]
At g ¥ 2 % 1.0 mLe} 2.5% linoleic
acid emulsion ¥ og& 2.0 mL 181
phosphate buffer (pH 7.0) 10.0 mLE 37}5t
2t 7, SRS 8.0 mLE 7St wErSHT
S Adet 40C o] SFA-S 2447 Bt
BRSAIZ &, whgel 0.1 mLell 30% ammonium
thiocyanate 0.1 mLe}t ofg+& 3.7 mL, 0.02 M
ferrous chloride ¥ 3.5% @4t 0.1 mLE 7}5tHq
38 wrtste] ZAmpibet Ao wE FFE
ZFolE 500 nmollA sttt FHETF=

Journal of the Korean Applied Science and Technology

BHAS AHgstdon, ofefe] Ao] olsto] we
202 AP ANBS Lrehhl.

Lipid peroxidation inhibition activity (%)
= [1-(Sample ODsg/Blank ODsgp)] X 100 %

2.8. S =z

Ad dlolE+ 33 ¥HE 455 eH, §
T EFUAR (=32 YRS 948 A
dYRAGRAHoz  p<0.05 &
multiple range testo]] £Jsto] zb Al
oJ4Ql ol Ittt A= T ¥ Augt
of thgt ICs> AP AHEALS Tt FohA,
SAA 2382 IBM SPSS statistic ver. 22
£ Ar8otatt

=

3. Zat # 1%
3.1, ZRetEAJOIL|T BHE

23¢9  Z2QFEAoMd (proanthocyanidin)
S Table 1o UERHSlCH, 69.000+2.737
mg catechin equivalents (CE)/g dry weight2
ZAE Sty Abirami®t  Kanagavalli(2013)+&=
doxorubicin© & FEE AT A, =
2AEAoFYHo] glutathione peroxidase (GOx),
glutathione=S transferase (GST) ¥ glutathione
reductase (GR)9] E4& 7NAAA HIEELE
s, At AstAAIAE-S Hlrka shal
TH21).  Z=QFEAolYd g2 AdHe
(elderberry) 9 z3#|&(chokeberry)7} 23
mg/100 g FW (fresh weight) ¥ 664 mg/100 g
FW [22], 2FE|oK(Schotia latifolia) 48.76+

Table 1. Contents of proanthocyanidin and total flavonoid in the bioactivity evaluation assays

from turmeric (Curcuma longa L.)

Assays

Proanthocyanidin

(mg CEV/g dry weight)

69.000£2.737

D\X/Z)

70% Ethanol n—Butanol

Total flavonoid (mg QE¥/g)

0.03240.000%

0.512+0.007° 2.221%£0.015°

YCE: catechin equivalents, ?DW: distilled water. ?QE: quercetin equivalents.
YThe 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.
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0.00 mg CE/g[23], Attell 100 g & 100 mg
ShfrEo] ot SpH[24], Ao URAEE, ¢,
g 9 K 5o F= EAste AoR HiEo]
ATH25,26].

oA 2 Aol g2 ZEQHEAohYY
Aol B2 Ao=w gQlxo] A Aeg
a7t Qe Alow Almdoh

3.2

=
=a2

Oy
Mk
1]

2 0|E B

o ¥ 2E2E F E9E o =(total
flavonoid) ¥ Table 19 Uetfiglon, k2
T BeRE 2504 2.221£0.015 mg quercetin
equivalents (QE)/go 2 T2 &u] FEEo| H|
S FolAQl AolE Holw A TEHIGH
(p<0.05). 70% gt FE=2 0.512+0.007
mg QE/g, DW FZ&&<l4 0.032+0.000 mg
QE/geg DW F&E&°] FoAQl Zolz W
Ao g2 YePFTtH(p<0.05). Tanvir 520172 &
=9 odgE ¥ DW FE=9 ARRtA] &4
A EEtEkolE 2 0.29+0.007~9.66+
0.042 g CE/100 g9 HI=E Yexton, g
FEES DW FE28 Hop 52 &8 HJd A
Sz HiuEo] QIrH27I.

2 A Ay, 7 g E 279 F EEk
ol FF2 =T FEE 70% oHE ¥ DW

o

sog Slsigleh. S, Tepmioli @t
9 B s AQsme] welste] Ad mvt
2 - 7o geid grHs),

3.3. Nitric oxide (NO) 2iC|Z A7{&tA

7y gu ¥ nitric oxide (NO) ]z A72F
AL Fig. 13 Zom, [Cxpe 73t 752 Table 2
of ettt €4 vuE S8 FdHRT=
troloxS ARESFE, 229 0.2, 0.4, 0.6, 0.8
mg/mL 5 Z} & ¥ NO =tz A2AGES
4% A3, Tk JEHoeR FUtEE AHo=
vetgth,. DWW F&=9 0.2, 0.4, 0.6, 0.8
mg/mL oA Z4zZ} 15.64+0.74%, 24.13+
0.22%, 25.15%£0.22%, 26.20%£0.06%, 1Csg
2.173+0.128 mg/mL, 70% gt FEHE2S
10.52+0.58%, 15.39+0.53%, 18.25+0.34%,
20.76£0.58%, 1Csp 2.513+£0.064 mg/mL, =
o HERe FEEA 13.39+0.69%, 40.16+
0.45%, 55.83£0.10%, 69.92+0.39%, ICs
0.515£0.002 mg/mLZ2 FHEE T} 0.2 mg/mL
FEE AL RE FhoA =27 RERg F

<3 (Curcuma longa L.) FEE9] 4594 2 AaieksE 4AAE

ox,
w

280 £2 NO 22 £AS4L Her,

Troloxe Zr FXofl4 83.59+0.67%, 90.56+
0.50%, 90.27+0.33%, 90.59+0.06%= 7353t
NO ezt 47842 trehREH(p<0.05). NO
L AEel 2Fo] £4& FL 208 HuHel
glor], NO ez 27484 42 ysteld
2HS S P F SR deiA o

ow™ 70% Ethanol mn-Butanol W Trolox
= (%)
=
= 10000
- da de da
= A
20 sooo
ED fan)
o
60.00 cc
z
2
171 @
= 40.00
2 bC bD
2 N z Ty ac e
£ 2000 [ &, =8 = =
aA
o s
Z  om
02 04 06 08

Concentration (mg/mL)

Fig. 1. Nitric oxide (NO) 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.

3.4. Nitrite (NOp) AAZA

229 Z} gu] & nitrite NOy) AAZAL
Fig. 20 Yetgler, ICx& & 42 Table
201 Zth, 29 Bekg FEZOAN sk H
(0.2, 0.4, 0.6, 0.8 mg/mL)& Ztzt 19.76+
0.64%, 39.21+0.31%, 52.34+0.31%, 66.29+
0.18%, 1Csp 0.533+0.001 mg/mL& th2 &uj
FEEET oA Aolg Holm &2 NO;
AAGAS BATHp0.05).

0% oete FE222 7k 5= H 346+
0.53%, 8.35+1.33%, 13.03+£0.93%, 16.90+
1.10%, 1Csp 2.843%0.093 mg/mLo]g.oH, DW
Z2E|AL 2.55+0.53%, 3.46+1.10%, 4.58+
0.77%, 5.60+0.31%, 1Csy 3.751+0.886 mg/mL
2 =t

2784 HIE Y3t FYHRTE BHAS
AFESEEAL ZF 5ol A 70.06+0.00%, 70.88+
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Table 2. ICsy values of NO radical scavenging activity, NO, scavenging activity, antioxidant

activity by BC bleaching assay and LPI activity by turmeric (Curcuma longa 1.)

Assay” ICs¢? value (mg/ml)

DW? 70% Ethanol n—Butanol
NO 2.173+0.128" 2.513+0.064° 0.515+0.002*
NO; 3.751+0.886" 2.843+0.093° 0.533+0.001?
BC 1.594+0.117° 1.568+0.228° 0.956+0.112%
LPI 1.123+0.032° 0.701+£0.012* 1.320%0.147¢

PNitric oxide (NO) radical scavenging activity, nitrite (NO,) scavenging activity, antioxidant
activity by S —carotene (BC) bleaching assay and lipid peroxidation inhibition (LPI) activity.
I[Csp: half-maximal inhibitory concentration. IDW: distilled water.

“The values are means#standard deviation (#=3). Values with the different letters in the same
row are significantly different (p<0.05) by Duncan’s multiple range tests.

0.77%, 71.59+1.10%, 71.08+0.98%= 7=t
NO, 2AZde Bk oPddANOyYS Alx
oy, Y EE 58 dovle= Aer &
#x 210mM[30,31], NO, £AZ4-S N-nitroso
=Y IS HaAA St AAY g
a7} 5ol kAl eH32].

ow” 70% Ethanol un-Butanol mpHs"

08

100.00

80.00

60.00

40.00

NO: scavenging activity

Bl
2000 be

0.2 0.4 08 08

Concentration (mg/mL)

Fig. 2. Nitrite (NOj) scavenging activity of

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

UThe values are meanststandard deviation

(=3). with the different letters are

significantly different (p<0.05) by Duncan’s

multiple range tests. ZDW: distilled water.

YBHA: butylated hydroxyanisole.

Bars

3.5. B —carotene bleachingZ 0|&3t Ats}t
N 2o

B —carotene BME o] g3t ASlAA F

Fig. 33} Zom, ICsp2 7+ FH2 Table 29 Y

il 24 vuE 95t BHAE ARESHA

o 279 Z &9 E 02, 04, 06, 0.8

mg/mLe] FILofA B -carotene B A

ief
ox,

< 43 A3, 7t FZoA Tk oEHoe=z
S7tEE Aler UERHTHp<0.05). =2 Fe
2 FEEA & d¥H=2 7 12.08+0.29%,
27.19+£0.71%, 36.75+1.68%, 43.93+3.77%,
ICso 0.956+0.112 mg/mL=Z YePFer, 0.2
mg/mLe] FEE ALt 70% ole-E ¥
DW F&+ Kt} B-carotene B4 AsiE/do]
et Aoz SRIEAH(pL0.05). 70% ole+-E =
ZEoA4  ZZ 1.20+0.61%, 7.80+1.26%,
16.05+1.07%, 20.20%£2.20%, ICsy 1.568%+
0.228 mg/mL, DW F&82 ZZ 881z*
0.68%, 17.87+0.38%, 23.54+0.68%, 25.93+
0.97%, 1Cso 1.594+0.117 mg/mL& UFEFGTH
BHAE Zt sZolA 66.27+6.70%, 76.71+
1.33%, 81.31+0.87%, 81.75+1.89%= 7}st B
—carotene B Asjg/do] WA=t A
27 Q= EYdle  3RFE(polyphenolics)>
B —carotene B9 ZPLS AAol= A=
1=e] 9loew[33], B-carotene bleaching
A emulsion®] linoleic acidE ©]&5}o]

—carotene ML FI AtEtlA] &g =74
2 dg] o]g=1 Qt}34].

= =1 O

[0 = 4 fT
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ow™ 70% Ethanol = n-Butanol mBHA'

<3 (Curcuma longa L.) FEE9] 4594 2 AaieksE 4AAE

100.00

da

@
=]
=]
]

&

60.00

Antioxidant activity
by [i-carotene bleaching assay
2]

02 04 06 08

Concentration (mg/'mL)

Fig. 3. Antioxidant activity by S —carotene
(BC) bleaching assay of
solvent  extracts  from

various
turmeric
(Curcuma longa L.).

UThe values are means+standard deviation
(7=3). Bars with the different letters are
significantly different (p<0.05) by Duncan’s
multiple range tests. 2DW: distilled water.
YBHA: butylated hydroxyanisole.

3.6. X|Ezpitst xsHEd
=a9 8 ¥ FE=3 Fdiz7d BHA

o] A AfiEd(lipidd  peroxidation
inhibition) Fig. 49} Zom, ICsp2 3 #2
Table 2°] Yeisith. &5 FE2=9 4 &
0.2, 0.4, 0.6, 0.8 mg/mL)°llA] |- x}itsl 5]

FHS ZA AT, L2 Hhe b ¥ £

ZEoA Z+Z 41.79+0.24%, 43.18+0.07%,
44.34+0.07%, 46.39+0.54%, 1Cs, 1.320+

0.147 mg/mLZ Yegto™ 0.2 mg/mLe sk
qA 70% ofete 9 DW F&E Hr} At
3} Asjddo] 7Ajt Aoz lEch(p<0.05).
0.4, 0.6, 0.8 mg/mL EZoAE 70% ole-e
Hohe @4o] WA, DW Hop x| Aialst
AgdAgo]l e oz  TEEATHp0.05).
0% ofere FEENM 27 37.78+0.93%,
46.20+0.33%, 48.63+0.24%, 50.79+0.24%,
ICso 0.701£0.012 mg/mL, DW FZEo4 2z
7+ 5.60+0.13%, 15.57+0.99%, 22.60+0.87%,
27.54+1.57%, 1Csp 1.123+0.032 mg/mL& U}t
ERgth. BHAE ZF ZolA  47.97+0.20%,
48.40+0.24%, 50.48+0.13%, 57.16+2.50%=
AAIASE AsfEdo] et Aoz FEE
A QIS A o]FE oA HAsHE 3T
WA/ Aa/EA) ] 4tst oz F2 Sdiha

4
ox,
~J

Z(reactive oxygen species, ROS)oll 2J5to] 7iA]
He Zor Hio] glon, ARWAddEe A
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Fig. 4. Lipid peroxidation inhibition  (LPI)

activity of various solvent extracts from

—
o

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.

4. 2 B

L2 (Curcuma longa 1)9 2% Hekg
(n-butanol), 70% oerg 2 ZF4(distilled
water, DW) 87& ARgsto] Atstela]l &24(p
—carotene bleaching assay), A&4ASHE AA%
A (nitric oxide scavenging @ nitrite scavenging
activity) 21 204 Asig/d lipid
peroxidation inhibition) 52 A¥E &3 &7
o] 7154 AEaARA &8 JFeAS HER
A3, ZZFEAoFH (proanthocyanidin) &
S 69.000+£2.737 mg catechin equivalents
(CE)/g dry weight®2 ZA3=th &2 DW
17.11%, 70% olgt-&olA 15.26%, 2% Het
& 412% o2 FRIEH. & SPtElkolE
(total flavonoid) 42 2@ FehE FEF
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Al 2221+£0.015 mg quercetin equivalents
(QBE)/g, 10% &2 % DW F&&2 0.512+
0.007 ¥ 0.032+0.000 mg QE/go 2 =RIEo],
ad fehs FEEA foFQl Zelg Hol
H =7 WEEAHp<0.05). Nitric oxide (NO)
g AL 2 sE, DW FEEA

15.64~26.20%, 70% ol FE=2 10.52~
20.76%, w2% JeE FEIoA 1339~

69.92%=2 FA=Ict L2 Betg FERS
Zt FxoA 0.2 mg/mL SEE AlLstaE H]
4 w2 NO #zd 2AZHES YHepfdch
29 Hee 55 ¥ FEE9 nitrite (NOy)
2N E 19.76~66.29%2 T0% e+
4 DW FEE HwstE o F92Q1 Aol
g Holl ®2 NO, AaAZEE HY
(p€0.05). 70% og+e FEE|A 3.46~16.90%,
DW FEEIAE 2.55~5.60%%2 FEEAU
B —carotene BAE o] 87t 4tstAA S ko
29 BHehg 2559 0.2~0.8 mg/mL FkofA
12.08~43.93%%2 Uetgow, 70% g &
E2 1.20~20.20%, DW FZEE°lA4 8.81~
25.93%2 sRelEgity, =29 Hekg 2250
0.2 mg/mLe] & AQstie 70% ole-E
4 DW FEEHRT f94Ql Zfolg Holm &
A Aol Aot Aoz shlHAtH(p<0.05).
-4t Al E2U EeE FEE
0.2~0.8 mg/mLo SEZoA  41.79~46.39%,
70% olgt& 9 DW FEEA Z+z+ 37.78~
50.79%, 5.60~27.54%=2 FAEUL. =2 B
2 0.4 mg/mL X oldolA 70%
Hoe WokAR, DW F28 2
Ao 2 IHEHUTHp<0.05). o]l
T EofEro|E o2
A 7t AoE YER
2 o] AaitelE A"
—carotene ol-ggk AretefAl 24
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