J Korean Soc Food Sci Nutr
46(5), 545~551(2017)

gh=A] F-od oF 78} 3] 7
https://doi.org/10.3746/ikfn.2017.46.5.545

AMS™ AEYAR REE QA WS T DNA &AM
st 28 FE22 25510
MEY' . gtozx?
TRIAICHEN D Al ZE o] okstn)
‘Atostm Al E QI QrA O Shnt

Protective Role of Curcuma longa L. Extracts on Hydrogen
Peroxide-Induced DNA Damage in Human Leukocytes

Bo-Young Seo' and Eunju Park®

JDepartment of Food and Nutrition, Changshin University
“}Department of Food and Nutrition, Kyungnam University

ABSTRACT Curcuma longa L. (CL) is widely used as a spice and coloring agent in several foods, such as curry
and mustard, as well as cosmetics and drugs. In this study, we investigated the protective effects of CL extracted
with various solvents [methanol (MC), ethanol (EC), acetone (AC)] on H,O;-induced DNA damage in human leukocytes
along with total polyphenol contents (TPC) and antioxidant properties. The antioxidant effects of CL were determined
by measuring 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity (RSA) and superoxide dismutase
(SOD)-like activity. The preventive effect of CL on oxidative stress-induced DNA damage and DNA repair capacities
were assessed using comet assay. MC showed the highest TPC (11.17 g gallic acid equivalents/100 g) and antioxidant
properties among the solvent extracts. The SCso for DPPH RSA was MC: 35.0 > AC: 45.8 > EC: 57.8 pg/mL and
SOD-like activity was MC: 46.6 > EC: 141.5 > AC: 2964 pg/mL. In the comet assay, the EDsy value of MC showed
the highest inhibition (86.7 pg/mL) of H,O,-induced DNA damage, followed by AC (110.0 pg/mL) > EC (115.8
pg/mL). Analysis of the percentage of damaged cells showed that repair capacity significantly decreased at 4, 8, and
12 h from H;O-induced oxidative stress in each extract. After 12 h, level of DNA damage recovery was similar
to the negative control level. These results suggest that CL has potential antioxidant activity and a protective effect
against oxidation-induced DNA damage, and the methanol extract of CL was the most effective.
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%3l DNA repair enzyme 4 g de&S gt Ao
= B EYTH10).
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man, Maidstone, UK)& o] 3}3l & TPC 488 #|9]3
3 3 AAFEF7](Eyela N-1000, Tokyo Rikakikai Co.,
Tokyo, Japan)& °©]&3}4 37°ColA %31 oH, 55
52 5 mg/mL X% dimethyl sulfoxide(DMSO)el =54
B A7A] -20°Col A BEshS ok

3EZF WAE T 10% NaxCOz &
2 mLE 7teto] & 412 S AelA A 2o ® A
shelth 1A17F 3 A58 YA o tha(13,400%g, 5
min) A& NS Fsle] ELISA reader(Sunrise, Tecan Co.,
Ltd., Grodig, Austria)E& AF&3te] 700 nmoll A FFEE
AR F Hlm FFE gallic acidE o83t A
X507 g gallic acid equivalents(GAE)/100 g &)
e AT
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DPPH #t]Z 2452 &g %< 0.2 mM DPPH
49 80 pLE 20 ple] H%®¥ A&, 5, 10, 50 pg/mL)l
A g F Aol A 1027 9H-gA1A ELISA reader(Sun-
rise, Tecan Co., Ltd.)E AF&3lo] 492 nmol|l Al S3EE
ZAs9 . ZF A1 29 DPPH &z A% ofle] 2
ofa] Axkate] AbEatglon, a7l 20 ple DMSO

Radical scavenging activity (RSA, %)= (1—A/B)*x100
Al AR H7Y FEE
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Table 1. Total phenolic contents (TPC) of various solvent ex-
tracts from Curcuma longa L.

ACY EC MC

TPC

(g GAE?/100 2) 1.17+£0.02° 11.17+0.00

1.45+0.00°"

YAC: acetone extract, EC: ethanol extract, MC: methanol extract.
JGAE: gallic acid equivalents.

*Data are meantstandard deviation values (n=3).

“Values that do not share a common superscript are significantly
different at P<0.05 by Duncan’s multiple range test.
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HoR T &4 F7F BEE YEMNUTE SCars A e
A3t MC7} 35.0 pg/mLE 71 83 2 A5 S BoeH
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Table 2. DPPH radical scavenging activity (RSA), SOD-like activity of various solvent extracts from Curcuma longa L.

DPPH RSA (%)

SOD-like activity (%)

ng/mL ACD EC MC AC EC MC
1 21.0£0.8*2% 25.140.3 35.240.4° 4.3+0.4° 8.6+0.3 9.9+0.5
5 24.2+0.5° 27.1+0.7° 39.2+0.3° 7.842.0° 12.0+0.4° 13.9+0.1°
10 31.3£0.3° 28.0+0.5" 41.2+0.3° 11.0£0.5° 18.00.6° 17.7+0.4°
50 51.0+0.3¢ 43.84+0.4° 57.6+0.8° 11.5+0.6° 21.4+1.7 52.5+1.1°
SCso” 45.8+0.259 57.8+0.5° 35.0+0.4" 296.4+24.9¢ 141.5+9.4° 46.6+0.6"

1)AC acetone extract, EC: ethanol extract, MC: methanol extract.

?Data are meantstandard deviation values (n=3).

*Values in the same column that do not share a common superscript are significantly different at P<0.05 by Duncan’s multiple

range test.

MSCso (ug/mL): concentration in pg/mL required to scavenge 50% of the radical.
Values within DPPH RSA and SOD-like activity that do not share a common superscript are significantly different at P<0.05

by Duncan’s multiple range test.
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Fig. 1. The effect of supplementation in vitro with various con-
centrations of different solvents from Curcuma longa L. extracts
on 200 pM H,0; induced DNA damage in human leukocyte.
A, acetone extract; B, ethanol extract; C, methanol extract. Bars
with different letters are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 2. Comparison of the antigenotoxic activities of different
solvents from Curcuma longa L. extracts in human leukocyte
by comet assay assessed by the estimated dose that would result
in a 50% reduction in oxidative DNA damage (EDsy) from 200
UM H>0s. AC: acetone extract, EC: ethanol extract, MC: meth-
anol extract. Bars with different letters are significantly different
at P<0.05 by Duncan’s multiple range test.

Table 3. Effect of various solvent extracts from Curcuma longa
L. on the DNA repair ability of human leukocytes

Incubation Repair Half time of
time (h) ability (%)”  DNA repair (h)
1 -
pC" 4 26.8 9.5
12 63.7
1 —
AC 4 42.1 7.1
12 85.4
1 -
EC 4 38.8 7.6
12 80.9
1 -
MC 4 51.7 6.6
12 87.8

UpC: 200 UM H,O, treated positive control, AC: acetone extract,
EC: ethanol extract, MC: methanol extract.

PRepair ability (%)=100 X [(DoX — DtX)/DoX], where DoX rep-
resent DNA damage before the recovery period in the con-
dition X and DtX represent DNA damage after a recovery peri-
od, for the same condition.

= | 2Ed 2] tigh Fakstzol
F ool = B8kal DNA £4-8 2184 dojut
-2 repair 717l 23] 3|5
2

FITh28). DNA & = AHE = s 2B R
A

]

o3 DNAY] &8 Ha $E 02 §437] 918 repair
enzyme©] #g3tso] Wojsls Ao 3% EH29>
nkek o] 7] WS B3 DNAZE $43] 385 %] b

A Wl o BARE RN o ol 2] Tl
g 9lQlo] |Th(28). Wk 2 Aol A &7 FEE
o] HoOz0ll ¢Jal] fri=gl Akshs] AEw 2ol tigh wo] 75l
2g-3to] DNA 4388 £33 A .



550 A H

A 50
45
40
35
< 30
a
= 25
©
= 20
=
15
10 [b b b
q
5 >“\6\‘2

0 2 4 6 8 10 12 14
Repair time (Hours)

C 50
45
40
35
S 30| ©
8 35
S 209
T b
10
5 a
0
0 2 4 6 8 10 12 14
Repair time (Hours)
E 50
45
40
35
S 3| ¢©
% 25 |
= 20 |
* 15 b
10
a
0 2 4 6 8 10 12 14
Repair time (Hours)
e o
a2 3 A, 983 9 A a749d
e 4y dom, kst 9 A ER S At
Ao 2 d#A St} olefgt &5 oHE, ol ehE, HEE
o FEe] &7l $HE F Zev FH(TPO) ¥
DPPH 2}tz 24275, SOD #AHEd 59 @bste ejar
comet assayE ©]&3F DNA £X49x a5 % JEFS
B mA) gtk o A7) TPCE 279 Wee =22
(11.17£0.00 g GAE/100 g), o}HE F&&(1.45+£0.00 g

GAE/100 g), &2 +5E(1.17+£0.02 g GA E/lOO g)A
o2 e vekE F&E 71
H Ao YEpt) Hils

[e]
5 % SOD MY 24 A3t 94 o)

50
45 d
40
35
30 |cd bc
25
20
15
10

(vs)

% Tail DNA

[V

o
N
IS

6 8 10 12 14
Repair time (Hours)

45
40
35 c
30

20 b
15
10

% Tail DNA
(e}

[

o
N
~

6 8 10 12 14
Repair time (Hours)

Fig. 3. Kinetics of DNA repair during incubation with 50 pug/mL
of different solvents from Curcuma longa L. extracts on 200 uM
H,0, induced DNA damage at 37°C for 12 h. Different letters
(a-d) above the line are significantly different P<0.05 by Duncan’s
multiple range test. A, 1% DMSO (without oxidative stimulus)
treated negative control; B, 200 uM H,O, treated positive control;
C, acetone extract; D, ethanol extract; E, methanol extract.
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