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8 ¢ &F(Curcuma longa L.)9] =& 2 AA4atst Adlze] nixe FFS g)Iste 7|s
N NE A2 BL 1A AES] Yot A1 2#sett. & 712 Eko| = (toral carotenoid) B
2F2 1.581+£0.005 mg pB-carotene equivalents (BCE)/g dry weighto2 ISt 70% HE-E,
chloroform:methanol (CM, 2:1, v/v), o8 otAlHo|E(ethyl acetate, EA) 37}2] SWi& AESH =&
8L 70% We2(16.54%), CM (5.64%), EA (4.14%) +£o=2 yepgdrt £ dHs =2 FA, CM
9 70% HekEolA Z2ZF 106.287, 90.614 2 18.527 mg gallic acid equivalents (GAE)/g®] @=Fo =z
Uehgton, & gn ¥ esS 0.2, 0.4, 0.6, 0.8 mg/mLe] =2 =AY, FAYZTE A
45 BHA (butylated hydroxyanisole) ¥ trolox Rth= F2 ietsS R AT Nitric oxide (NO)
S 2752 70% HEroA 28.65~48.43%, CM 18.86~55.10%, EANA 15.68~56.25%= Tz
=tk Nitrite NOp) &AFE 70% HWEhE, CM 2 EA 2= Yt EA FEEA §94<1 2ol
g Holn gt NO; £752 YePHATHp0.05). B -—carotene X AHdll's 70% #WHEE, CM ¥
EASIA 247} 1.64~23.79%, 6.99~41.16% 2 10.20~48.52%= A=}, ot 2 Aupitst A5
70% MetE, CM 9 EA FEEA =4 S3=HUTh
ool Az mjFo] £ uf, &5 714 AE AEA 8 A7 Y& AoE wdnh

FAo] : 2 (Curcuma longa L.), FHIels, & 7F2EkoE, § mE A FHe] Ads

Abstract : The aim was to determine the physiological activity and antioxidant activity by lipid
peroxidation inhibitory action of turmeric (Curcuma longa L.). Bioactive compound of total
carotenoid 1.581£0.005 mg /S —carotene equivalents (BCE)/g dry weight. Total phenol content was
the highest in the ethyl acetate (EA) extract, followed by chloroform:methanol (CM, 2:1, v/v) and
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70% methanol extracts. Antioxidant effects (nitrogen oxide radical scavenging activity, nitrite

scavenging activity, [ —carotene bleaching assay, and lipid peroxidation inhibition action) of 70%
methanol, CM, and EA extract of turmeric. Turmeric extracts yield were 70% methanol 16.54%,

CM 5.64%, and EA 4.14%, respectively.

Antioxidant 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 (butylated hydroxyanisole) and trolox. Further, nitrite scavenging
activity was the highest for the EA extract. As a result of this experiment, indicating their
commercial value and potential applications in food and nutraceuticals.

Keywords

Lipid peroxidation inhibitory action

1. M E

7K Zingiberaceae)oll &dh= &5 (Curcuma
longa L)& ThdA &4 2EAEZ ofAot
SolA st 1] LA T ¢ F
Aag o] g5k, T AdEolA= dEE Al
= oofEor EgE] g2 R &5°
F8 AE9l FAFW(curcumin)< curcuminoid®f
&ole His  SER,  demethoxycurcumin,
bis—demethoxycurcumin, calebin o
cyclocurcumin 5 o8 A@dEHo] = A
o2 oA Uqot34l. At AR (Curcuma
xanthorrhiza)& E7| AFNHE o, EF
& wHoR WS ITMA AT ZHE =
AlZ12, AAEwRES st F4sH7Aet 9
dAES 55 AU + s ZeR H
AH5]. Polyphenol2 #-2 2tt]Z(free radical)
275E 7 AegdE Sl A%l g
BINE F, A4S AEH AL WS FEo]
= Aog Hiuro] QoH6]. Ascorbic acid 2
tocopherol& @4ta ol Sl 484 2 284
HEfH o5 4toba] AE# A dhel, DNA &4
& AMSt[7,8], A THEolA BAEE R
gz 5 EAAt4aZF(reactive oxygen species,
ROS)E& 2AAA tetEs 7Hdckar {he9].
Butylated hydroxyanisole (BHA) % butylated
hydroxytoluene (BHT)-2 &/ AtspAl=  aH4kst
Ho| 5129t kg A= A= &t
+ e Aol digh ol EorA L Sl
(10]. ?HH, x3} ¢F 5 Aol thF-E2 ROSe}
To] ok gEA ¢lal ROSE 4k, oz
T2 S4A1AH DNA =dHolet Astd AEq|

A
Ol g N, ol

o oE
=l

Turmeric (Curcuma longa L.), Antioxidant activity, Total carotenoid, Total phenol,

S f¥sty oy FYPe op|AE AL
i QoH11-13]. Hgztz" 2 glo]x
(Iycopene) A|ZEBFS 43t &4fo 2 HE H
3 Fm, nekpskE 9 229 Aol AW
4 Aot BR A raet AHAR A
oz ARt o S Zt Qe Aoz H
15HATH14,15]. £35], HWERFRE(S —carotene)

o |y

o o & Hu

2 AdF AtA(singlet oxygen)E E&ZOZ A
Aste] Fatets-E veRdTh spqitH16]. wheEh
A &9 F FI2E ko= (total carotenoid) o
Fit ofd opAE|o]|E(ethyl acetate, EA), 70%
Hgrke 2 chloroform:methanol (CM, 2:1, v/v)
|mE Argst] FET ¥, T ml=(total
phenol) &7, F4tSHs(antioxidant activity by
B —carotene bleaching assay), AAANRLE 4AA
S(nitric oxide radical scavenging activity 2
nitrite scavenging activity), AQIAS 5%
(lipid peroxidation inhibition action) 52 &%
Sto] Hlw EARFO 2 A, AEIIIER| 9] AE A
9 HA A RA &8 7Fsde SHAIZI
2 2 AdE stk

2. Mz H wy

2.1, ¥ M2

e A sz el(Jindo, Jeonnam, Korea)
ofl Al At &F(Curcuma longa L.)& 35
AAZEYELA, FDU-2000, Rikakikai Co.,
Tokyo, Japanm)AZl &, Ea7](HMF-32508,
Han-11 Co., Seoul, Korea)= uffs}o] Bz
o= 2, 29 100 gofl 70% H=®HE,

=,
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chloroform:methanol (CM, 2:1, v/v), o8 of
AMElo]Eethyl acetate, EA) StiE 2t 108} 7F
Stod(1:10, w/v) 24X7H4 23] &3 & oat
(filter paper, Advantec, No.2, Tokyo, Japan)s}k
ot 7 FEE2 AFIAEH7I(Hei-VAP
Advantage, Heidolph Co., Germany)& ©°]-&5}
o] 40CelA S 5ot §uilE ¢Hxds] AlA
3t & -80°C(DF-8514, I1-Shin BioBase Co.,
Daegu, Korea)oll #7stwA 2 Aol AR&sH
P, AR &2 FE A Am S gt
F2 T A2 FF HEEMWE 0% HHS
(16.54%), CM (5.64%), EA (4.14%) $+o=
70% g FE=0lA =4 e

22, & JIRE|O|E &H £H

Z  JlREko]=(total carotenoid) T
Machmudahd®} Goto2] HHi[17]& HF 5}
Aotdct &3 EY 0.5 go k=2 slitiopy
Eoek&(v/v/v, 2:1:1) 10.0 mLE Egoto]
4°Co A 24A7t BHE Z&3e] 3,000 rpme] 20
21t ARSI AT k2T AsE F
3 40C olstollA] &= & F, HgE 10.0 mL
£ Aol EBFEA(Specord 200 Plus,
Analytikjena Co., Jena, Germany)& ©]-85}o]
478 nm LA SAsHAH. BE=E=R B
—carotene (Sigma—Aldrich, St. Louis, USA)&
Agolel BE A% UL AU, F A2
EllrolE ¥ 1% A= 9 mg BCE (B
—carotene equivalents) 2 WERH AT,

AN rlo

2.3.

Oy

s &3

239 % H&=(otal phenol) T
clocalteu reagent (FCR) WH[18]& ®Wdsto =
Aottt Alm &9 1.0 mLo $7F4 4.0 mL
< Y3, FCR (Sigma—Aldrich, St. Louis, USA)
0.5 mLE 7kt ¥, & wytsto] 327 A0
125kt 10% sodium carbonate solution 0.5
mLE 7Fsto] Ao 1AIRF Bt BREAIA 750
mmolA FFEE ST EEEdEE
gallic acid (Sigma—Aldrich, St. Louis, USA)S
AMgSt] BE AR 34 AASHEY A= g
3T mg GAE (mg of gallic acid equivalents)Z
HeRR It

2.4, Nitric oxide (NO) 2iC|Z A7{s &H
Nitric oxide (NO) ZH)Z A75& Rao9] 4w

&5 (Curcuma longa L)°] A2 94 AF11s} Aefsol] nxl= dF 3

H19]e] Fste] A4Skt 80 2 FEE9
Zt 5= 1.0 mLo 10 mM  sodium
nitroferricyanide (III) dihydrate & 0.2 M PBS
(phosphate buffered saline, pH 7.4) 5.0 mL&
7¥ste] mHbelAT. 25°C 4=ZF(water bath)oflA]
15027t FAAZ & vhkgdS Ak 1%
sulfanilamine, 2% H3PO, 1.0 mL % 0.1%
N-(1-Naphthyl)  ethylenediamine  dihydro-
chloride 1.0 mL¢} ¥+8 0.5 mLE 7}ste] &
e 7 25T FxoA 3087 FAAA 540
nmolA FFEE A NO #dz &7
S o] Al o WEes YeEelal, &
A HEZE 98] trolox (6-hydroxy-2,5,7,8~
tetramethylchroman—2-carboxylic acid, Sigma-
Aldrich, St. Louis, USA)E AF&5}IT

Nitric oxide (NO) radical scavenging activity
(%)
= [1-(Sample ODs4o/Blank ODs4)] X 100 %

2.5, Nitrite (NO,) 275 &H

&2 nitrite (NOp) A7%2 Kumaran¥}
Karunakaran®] W#[20]& WEsto] 43I
A2 1.0 mL2} 1 mM sodium nitrite 1.0 mL
9 0.2 M citrate buffer (pH 2.5) 7.0 mLE& 7}
skl wHRE &, fxof 37C2 1A17F vRSAIA
c}, "8 0.4 mLoll 2% &4t 3.0 mL % griess
reagent (1% acid:1%
1-naphthylamine, 1:1, v/v) 0.4 mLE Y2 &
15870 FAA AT 520 nmollA SFF=E 23
st FAEUHERTEE= BHA  (butylated
hydroxyanisole, Sigma—Aldrich, St. Louis, USA)
£ Ab8ste] WlE-&E FAISHGITH

sulfanilic

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

2.6. B —carotene bleaching® 0|2%t
gists &3

B —carotene BAE  o]g3t ARLES
Dawidowicz2} Olszowye] WH[21]S W35}t
=435ttt B -carotene 1.0 mg ¥ &
10.0 mLE H7}slo] B —carotene 8-S XA
A3l ZAE B-carotene &N 1.0 mLE 5
E&AIE AMESHY] linoleic acid 20.0 mg¥t
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Tween 40 200.0 mge H7tete] wHretct. &
oRlE FRRES 40T9 AFIHs=7|2 A
7%t & R4 1000 mLE ¥x =g
emulsions ZASIACE. Al@e] S —carotene-
linoleic acid emulsion 4.0 mLe} & ¥ A5
£% 0.08 mLE 7ot mRIsHEaL, 470 nmell
A FEEE SH5IAH=0 min). 50C9 £z
oA 2A1Zt Bt WAIAA 470 nmollA FF=
2 Z24sFATH=120 min). o]w] &4 H|WE
S BHAE Ar&stlem gHitsls2 ofeff 2
AMg-sto] Alsber T

tlo o ju

Antioxidant activity (%)
As (t=0) As (t=120) )

= (1 —
Ab(t=U)7Ab(t=]‘ZU)

X 100 %

As = the absorbance in the presence of sample
extract.

Ap = the absorbance of the blank.

2.7. X| &Mzt Mels &9

A dtatst ASs(lipid  peroxidation
inhibition action) &% Siriwardhana 52
H[22]of Fot] Skt &9 2 ZF A=
1.0 mL, 2.5% linoleic acid emulsion 2.0 mL
9 phosphate buffer (pH 7.0) 10.0 mLE %7}
sto] WRISE & F74 8.0 mLE 7ot 2¢st
At WS AESE 40C o 24470 FUF &
FHE FREAIZ o, RS 0.1 mLe] 30%
ammonium thiocyanate 0.1 mL%} o&& 3.7
mL ¥ 0.02 M ferrous chloride 0.1 mLE 7}5}
o] 387t wytste] A5l Fre] mE FFEE
500 nmollA Aot &4 g ¢ BHA

Journal of the Korean Applied Science and Technology

g Apgstgon, okdle] Aol ostel Wie ()
2 Autstel AATe Aokse ehhl

Lipid peroxidation inhibition action (%)
= [1-(Sample ODsp/Blank ODsp)] X 100 %

2.8. 874 2|
35 WHE ZAolel, Wkt BENA (n=3)2
deglnt. Aukt 7r0) fol4 ARe Agns

BEHog BASH & p<0.05 =4 Duncan'
multiple range testo] °Jsto] AT 7He] {9
Al ztolE LopETh 279 7t 'k 1HY
Agke] g 1C2 AP ARAE St
ok, SAAME =22 IBM SPSS
statistic ver. 225 ARESITE

»

3. #@n Y o

3.1. & FIRE|O|E &
2F(Curcuma longa 1.)° & 7ZIRE ko]t
(total carotenoid) $FHFE Table 13 o],
1.581£0.005 mg  pB-carotene equivalents
(BCE)/g dry weighto 2 I&E QI IR E] 0]
Ee IS 2 AR g4der A4, o
4 9l DNAE 4ok &4gogkE Histe, 4

5L = 0O

gt 52 odshe Ao® HiEo] glrH16,23].

3.2, & Ol s
| ¥ FEE9 & m=(total phenol) TEF
<2 Table 1o Yetfiglew, EA FE=olA

106.287£1.008 mg gallic acid equivalents
(GAB)/ge 2 w2 dde HA. CM FE&9

Table 1. Contents of total carotenoid and total phenol in the bioactivity evaluation assays

from turmeric (Curcuma longa 1.)

Assays
Total carotenoid
+
(mg BCEY/g dry weight) 1.5812£0.005
70% Methanol CM? EAY

Total phenol content (mg GAE/g)

18.527+0.134*)

90.614+1.003" 106.287+1.008°

VBCE: B —carotene - equivalents. ?CM: chloroform:methanol (2:1, v/v). EA: ethyl acetate.

YGAE: 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.
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A& 90.614+1.003 mg GAE/g, 70% M&E 5
Z8 18.527+0.134 mg GAE/g &HFoZE 70%
Heks  FEEC4 B2 Zozg yEuth
Mongkolsilp F[24]° °Jstd &+ WgaFR7
4(80:20, v/v) FE=CIA F dE A 1.22
mg GAE/100 mg HelelH, Wojdylo &[25]2
1.72 mg GAE/100 g dry weight®2 HI15}%
0, 9 $HE 49 @O 2A%E 2eon
sttt 2 A9 ¥ EA FEECA CM ¥
0% g2 F25 2ot =4 UEden, ol
ohE Ay Gt gl Aos wdHEnh

3.3. Nitric oxide (NO) ZIC|Z AHS

Nitric oxide (NO) =& 4752 Fig. 13
o, ICs& 79 32 Table 20 Wehf it
24 HuE {9l troloxE ARSI, &F°
ZF gu) ¥ 0.2, 0.4, 0.6, 0.8 mg/mL2] o
A NO #tiZ &~7A5s 54 41, BE 5k
oA Fk JEHOR [t FUtEHE ZoR
UEPETHp<0.05). 70% HEHe FE2EoA %
H(0.2~0.8 mg/mL)Z 28.65+1.35%, 36.57+
1.17%, 44.29+0.42%, 48.43+0.62%, ICs
0.814+0.015 mg/mL, CM F&Bo|x Zz
18.86+1.05%, 31.07+0.54%, 46.14+0.61%,
55.1040.94%, 1Csy 0.697+0.005 mg/mL, EA
FZB2 15.68+0.58%, 29.38+0.89%, 48.27+
0.31%, 56.25+0.56%, 1Cso 0.679+0.007
mg/mLE  UEETh PR

trolox=

&5 (Curcuma longa L)9] A2 94 AF1Is} Aefsol nxl= dF 5

83.59+£0.67%, 90.56+0.50%, 90.27+0.33%,
90.59+0.06%% 7}2st NO =z 475o] &
A= AtH(p<0.05). NO+E nitric oxide synthase®]]
ofs gAJol =m[26,27], A FxIt FITE
H Aol 2Aof] &S FE ZAlor HilEo]
SITH28I.

70% Methano! =% mEea” B Trolox
(%)
%;
z
_f_: 120.00
2 B P a
& g4
&6 8000
g2
§ 6000 | bp bD
& 2l
S o 5 e aD
— @000 . 6. :
g # e
= bA
& 2000 ¢ T A
ot
(o]
AT - : : =
02 oa 06 08

Concentration {mgmL)

. 1. Nitric oxide (NO) radical scavenging
solvent extracts

=
a3

activity of various
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. 2CM:  chloroform:

methanol ~ (2:1, v/v). YEA: ethyl
acetate.

Table 2. ICsy values of NO radical scavenging activity, NO, scavenging activity, antioxidant

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

Assay” ICsp?value (mg/mL)

70% Methanol cv? EA®
NO 0.814+0.015> 0.697+0.005 0.679+0.007°
NO, 1.678+0.064° 0.770+0.014° 0.645+0.006°
BC 1.426+0.079° 0.990+0.045° 0.817+0.023°
LPI 1.024+0.075° 0.725+0.021° 0.988+0.083"

DNitric oxide (NO) radical scavenging activity, nitrite (NO,) scavenging activity, antioxidant
activity by B —carotene (BC) bleaching assay and lipid peroxidation inhibition (LPI) action.
IICsp:  half-maximal inhibitory concentration. YCM: chloroform:methanol (2:1, v/v). “EA:

ethyl acetate.

9The 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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3.4. Nitrite (NO,) AHS

oo] guf 9 nitrite (NO) 42752 Fig. 2
of etfiglem, ICseS 37t k2 Table 29t &
o FEHERFTE BHAE ArgstHoeH, 259
7+ 4wl 9(0.2, 0.4, 0.6, 0.8 mg/mL) EA 3%
EoA 20.06+0.18%, 36.97+0.18%, 46.84+
0.61%, 56.82+£0.35%, 1Cso 0.645%+0.006
mg/mL, CM FE5<2 14.77+0.31%, 30.55+
0.18%, 41.04+£0.00%, 51.73£1.06%, ICs
0.770£0.014 mg/mL, 70% W& FE&
5.40+0.47%, 7.64+0.18%, 9.27+1.33%,
11.41+0.31%, ICsy 1.678+0.064 mg/mL=
Z=EQch. BHAE 2 sXoA 70.06%0.00%,
70.88+0.77%, 7T71.59+1.10%, 71.08%+0.98%=
283 NO, £75S Hefidoh opEitde
4 HolE %‘21-_16}7%‘% MNx o3 E dor=
Aoz dax ArH29].

2 A 23t EA FEEA CM 2 70% ||

g FEEET NO;, &7%50] 245 Zo=w
2.

| 70% Methanol oM’ mEs! =BHA

) dA da da da
5000 | D
bD
o« -
b
4000 |- &l =
bE
A
2000 | ba
T 2a ac £D)
a A5 T
000 L . L
o2 o4 0.6 08

Concentration (mg/mL)

NO; scavenging activity

Fig. 2. Nitrite (NOp) scavenging activity of

various solvent extracts from turmeric
(Curcuma longa L.).
UThe values are means+standard
deviation (#=3). Bars with the different
letters  are different
(p<0.05) by Duncan’s multiple range
tests. 2CM: chloroform:methanol (2:1,
v/v). YEA: ethyl acetate. “BHA:
butylated hydroxyanisole.

significantly

-

3.5. B —carotene bleaching2 0|28}
ghitsts
B —carotene FMS o8¢ FAites2 Fig. 3

BHAZ9]
inhibition action)2 Fig. 49} ZoH, ICso& +

Journal of the Korean Applied Science and Technology

W Zon ICsoe T8 fh2 Table 20 YER S
o FAdEFE BHAE AMSstleH, 279
& H(0.2~0.8 mg/mL) EA FE&22 10.20+
0.44%, 24.17+1.44%, 39.58+2.41%, 48.52+
0.95%, 1Csy 0.817+0.023 mg/mLZ, CM F&
EoA 6.99+1.04%, 20.77+1.21%, 31.53+
2.38%, 41.16£1.85%, 1Csp 0.990%0.045
mg/mL, 70% HWgE FEE 1.64+0.50%,
8.24+1.50%, 15.42+2.45%, 23.79+1.37%,
ICso 1.426+0.079 mg/mL= YEFGT. BHAE
Zt ELoA 66.27+6.70%, T76.71+1.33%,
81.31+0.87%, 81.75+1.89%=% [ —carotene &
A AeflsS UEHATE. B —carotene/linoleic
acid emulsion®2 AAH IS 2 ZHLOO0
+)o] 4tet 24t ghgste] B carotene«] =
Ao A& AAAA, 470 nm FLA &
E Sk A2 d=A UTH301.

] 70% Methanol o mEA! EEHA"

%)

de
- o8
8000 A
o0
e oy
s000 | i
-
be & " =
2000 I -
=t
_aba BA =8
o T
0.00 —
02 04 06 08

Concentration (mg/mL)

g
8

Antioxidant activity
by p-carotene bleaching asxay
3
g8

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

extracts from turmeric (Curcuma longa
L.

UThe values are means+standard
deviation (17=3). Bars with the different
letters  are  significantly  different

(p<0.05) by Duncan’s multiple range
tests. ?CM: chloroform:methanol (2:1,
v/v). YEA: ethyl acetate. YBHA:
butylated hydroxyanisole.

3.6. XT3 Hals
230 g @ F2Ev B4 HwE 99

21318 A (lipid peroxidation

gt #2 Table 20 Elth. 23 FE=9
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7} 35 0.2, 0.4, 0.6, 0.8 mg/mLollA =] Azt
3t Adlse FAT dae o 2o F=
W FA FEEo|AM 4284+041%, 4411+
0.07%, 46.04+0.27%, 48.55+1.11%, ICs
0.988+0.083 mg/mL, CM ZZ2L 4268+
0.33%, 45.04+1.08%, 48.67+0.12%, 50.87+
0.31%, ICs 0.725+0.021 mg/mL, 70% wgre
222 41.10+1.14%, 44.57+0.13%, 4577+

0.00%, 47.47+0.07%, ICs 1.024+0.075
mg/mL2  UERTh  BHAE ZF FkZoA
47.97+£0.20%, 48.40+0.24%, 50.48+0.13%,

57.16+£2.50%= HZ= At

A Aol 2 olFE el 25 WA
7, AZS] 715 dFE F= AR oA
AAL[31], &2 Hlmo] e Fatel ddo] AE
Witeh Asfeel ZEEe Aex RS
(32]. & A4 A% 259 EA, CM 3 70% ™|

& FE2 BN w2 #EY AEILSt
Asfsol WaEo] A AP AA=R ZHA7F 9
Ao g AY7rer

)

i

fllo

j 70% Methanol oM’ mEA' =BHA"

Lipid peroxidation inhibition

(C
6D
. baE b 8 5
[ ggibA DA i a8 =B a8 i 0
2000 - T
2000 [
0.00 . —
a2z 4 06 08

0.

Concentration (mg/mL}

inhibition  (LPI)
action of various solvent extracts from

Fig. 4. Lipid peroxidation

turmeric (Curcuma longa L.).
DThe values are means=standard
deviation (;7=3). Bars with the different
significantly  different
(p<0.05) by Duncan’s multiple range
tests. 2CM: chloroform:methanol (2:1,
v/v). JYEA: ethyl acetate. “BHA:

butylated hydroxyanisole.

letters  are

&5 (Curcuma longa L)°] A2 9 AFads} Ashsol nxl= dF 7

4. 2 B

70% wE+2, chloroform:methanol (CM, 2:1,
v/v) @ ethyl acetate (EA) 371A] S0jE AHEst
o] &F(Curcuma longa L)9 AA FAsHA=
Al ol& TteAde AEST A3, & JlEELolE
Fe 1.581+0.005 mg B —carotene
equivalents (BCE)/g dry weight® 2 IH2=ict,
FZ 89 A= 70% WEE 16.54%, CM
5.64%, EA 4.14% «02 70% W&t 5529
A=A e eH, EA FEEA ¥ &S
gelstelet. & He M ek
(antioxidant activity by B —carotene bleaching
assay), AAAMSHE A7 (nitric oxide radical
scavenging activity @ nitrite  scavenging
activity) g R c A 35 (lipid
peroxidation inhibition action) A2 F& &
of 3 0.2, 0.4, 0.6, 0.8 mg/mL s==2 EA35}
R, FEIt SUNESE AR, dAaatekE
271 4 AAI4E Adls2 ks Ao
etk NO ez 27452 EA FE=0lA
7t 5E(0.2~0.8 mg/mL) ¥ 15.68~56.25%,
CM FE&2 18.86~55.10%, 710% Wete =
Eo] 28.65~48.43%=2 THEC 0.2, 04
mg/mLEEE AT FroA CM 2 EA F&
E2 H2 A &2 NO #HZ £75& Hefyal
tt. NO; &A% EA, CM ¥ 70% #&e =
E2AM ZZF 20.06~56.82%, 14.77~51.73%
9 540~11.41%2 Uelgom, EA FEEA
F9AQ1 zolE Holn &2 NO;, &2AFS
ATHp0.05). B —carotene BFAE o]§7F FAksL
52 FA FEE°lA 10.20~48.52%2 UEFS
o, CM FEBA 6.99~41.16%, 710% et
FEEA 1.64~23.19%=2 2RIE o] FA FE=
° CM " 0% HEe FE= Ho p
—carotene FA Asfzo] At Aow SIHg]
THp<0.05). A E7Htel Asfs2 EA FEE1A
42.84~48.55%, CM FZ&=°] 42.68~50.87%,
0% vghe FE2EE 41.10~47.47%2 5=
o] 3712 gujollA A ETHiEL AShsol et A
oz gRIFYH. ol &a2 ¥ ZIRHLkolE
o] 2 502 g9l =Hglon, guf 3
=9 & mE FF 2 sl e A
wEo], M RHAEA 28 75l
Zog AZtEr)

olt

30 |o v o
o fu v off
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