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AASE Cinnamomum cassia Blume, Eugenia caryophyllata Thunb. Arctium lappa, Total extract’t 55}
3!, Riboflavin ¥ Superoxide JAZA(SQA)S Cinnamomum cassia Blume, Arctium lappa, Prunus
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Abstract This study was designed to investigate the antioxidant effects of 10 kinds of medicinal plants
and vegetable extracts and total extracts. The cytotoxicity was measured by MTS assay, and the
antioxidant activity was measured by DPPH free radical scavenging activity and Riboflavin-derived
superoxide inhibitory activity (SQA). As a result, cytotoxicity was safe for all 10 medicinal plants,
vegetable extracts and total extracts. DPPH free radical scavenging ability was observed in
Cinnamomum cassia Blume, Eugenia caryophyllata Thunb. Arctium lappa, Total extract was excellent,
and Riboflavin-derived superoxide inhibitory activity (SQA) was found in Cinnamomum cassia Blume,
Arctium lappa, Prunus mume Sieb. et Zucc., Excellent, but total extract showed the best antioxidant
effect. As a result of comparing the antioxidant effects of medicinal plants and vegetables using
traditional ingredients, the antioxidant activity was increased when used as a mixture than when used
alone. It is considered that it can be used as an antioxidant functional material, and it is expected to

be of value when developing antioxidant material in the future.
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ojggt GAAE Xk PATAl= AATAE
ALt HIFAIEA R FEEH AAFASHA ascorbic
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[6]. A1&9] 22} thAFAHER]
phenolic 3FhE2 o2 F771 lom B, A4, oF
Z 5 AAE] F ZEHA Ak ol RS F
Al 34, Y T 53 2ol ofF 7 A
24 a9E Uttile 2o A4 gt =& F
= Zo& B QItH7-10].

wEhA B dode it AR wol
&Sk FAET AaT FEE FoIA A At

F37F Hud 5wt @EEE 1080 SA4
(Cinnamomum  cassia Blume), S93(Ulmus

devidiana var, japonica Nakai), A< (Sanguisorba
officinalis L.), 3% Bugenia caryophyllata Thunb.),
FHDaucus carota var. sativa), B2ZE|(Brassica
oleracea var. italica), ¥W5(Brassica oleracea var.
capitata), XS BN Cucurbita maxima), $J(Arctium
lappa), LN (Prunus mume Sieb. et Zucc.) X8B3
ot AdE A AR 1059 FEAE 9 J4F 32
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21 M M=

Aol AET Az FTFoI] ABAARE o] A}
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BE Azt §70s AR ABolA TUste] Fus]
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22 F2 M=

Zt NBE FYote] 45°ColA EFoll Jofl A= &
Az" A== 3ui(v/w)ell ok 100% gL
2 7Isto] 55°CollA] 48-50A1ZF & & ojafstal
& 5% F 54 Adxsto] AP AlRRE ARESIle
™ Zt sample 2g< 70% ethanol 20mlo] &9 S5

3mlE 718 133mg/ml9] sE2 ThEo] ¥ Hust
T A8k

2.3 MTS assay

Ao AR PReAS] ANl RAW 264.7
AR FHEALF2H(KCLB)OIA BoF ko, Al
S 8l 10% FBST 1% penicillin-streptomycin
2%85l= Dulbecco's Modified Eagle Medium Bj
A& AHEste] COz BIF71(37T, 5% CONA vigFst

AMlzo]] gt 5432 Desais2] WH[11]0] &35l &
A3lH 2™, o]= mitochondrial dehydrogenases®l
oJste] MTS7} formazanC & Hete= 2Z S4sh=
Aoltt. 96 well plateo] 1.0x10° cells/well®] RAW
264.7 =5 Bk 20417 B3t vist & ARE
0.25mg/mL, 0.5mg/mL, 1mg/mLE 2|5t 24A17F
B9 sttt 20ul®] MTS solutiong H7IsE &
COy HiFZI0oNIA] 4A17E BEGAIZ] &, e z<to]] tigh Al
ABEES 450nmolA FFEE =7Fste] HEEE B
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H, AEE F75HA] 32 29 =9 vl st

Fastee w2 Yephqh 2z Aol 9i$ DPPH H“ ”H HH

free radical 24282 33] HkEsio] =451t - ™ " e e e
A1 &9 Superoxide 7582 methionine, riboflavin,

nitro blue tetrazolium(NBT)E T4 7} A|AHS | ‘ | | ‘ ‘ ‘ ‘ I ‘ ‘ ‘

ol-gsto] FapokatES S4sh= Aot Hhs TS D -t
2.6 pM riboflavin, 13 mM methionine, 75 ¢M s e [
NBT, 0.1mM EDTA, PBS(pH 7.4) ¥ Ttfst 59 ‘ ‘ ‘ ‘
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AYPANE HF+FFZ 2 MeanzS.E)E AASFY

A, ZF 2340 {4 A2 Students t-testE AR} Fig. 1. Effect of 10 medicinal plants extracts and
Att o] t-AAHA p<0.05 € Ao |oAo] U= vegetable extracts and total extracts on the

AR
oz mAslAct cellviability of RAW 264.7 cells
/\——— o AT

Table 1. DPPH radical scavenging activities of 10 kinds of medicinal plants and vegetable extracts and total extracts

Inhibition activity (%)

Name Concentration (ug/mL)
500 100 10 1
Vit. C 82.810.8 82.8+0.3 56.5£1.2 8.6+0.7
BHA 78.6£0.5 77.5+0.6 55.640.8 15.2+0.9
Cinnamomum cassia Blume 78.5%1.2 76.2+0.2 22.6x0.6 9.7:0.5
Ulmus devidiana var, japonica Nakai 76.5£0.2 78.3+0.8 32.9+0.5 10.0:0.6
Sanguisorba officinalis L. 77.5£1.7 80.5+1.2 50.1£0.8 12.5+0.8
Eugenia caryophyllata Thunb. 81.3+1.8 74.6£1.5 36.2+0.2 12.8+0.8
Daucus carota var. sativa 63.1:0.4 35.8+0.9 21.240.3 5.9+0.9
Brassica oleracea var. italica 44.510.6 26.1+0.8 19.8+0.3 4.9+0.3
Brassica oleracea var. capitata 56.7+0.6 28.0+1.6 19.0+0.5 5.81+0.5
Cucurbita maxima 27.7+0.5 8.2+0.3 5.2+0.6 4.7+0.4
Arctium lappa 81.40.3 77.020.7 11.9£1.2 7.3x0.5
Prunus mume Sleb. et Zucc. 50.5£0.4 27.4+0.9 7.0:1.1 8.4x0.6

Total extract 81.020.4 57.6£1.1 9.8+0.9 6.2:0.7
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3.1 MZYZEE 42N
AE AR ol Agaks 1059 gAY A

a7 FEETN 10% EFEEY AZ PLTES 29
3 RAW 264.7X13LZ o]-&3slo] MTSE A5l &
&= 0.25mg/ml, O.Smg/mL Img/mLg A3 &
Ao 23 Fig. 190 2sH4, 105 zsz)r 105 &3t
FZE 2% 0.5mg/mLolA EH 3 fARE 2
e Hol F0t

3.2 DPPH free radical 21t Riboflavin {24
Superoxide 2AMIZA(SQA)Y| 2fst Shitaiaty
XJ%NZHEE o] AHgote 1059 FEAEE Ak
FEET 1035 SYFEEY FAEBIEYE HI96]
DPPH% AASHAT 2o 2e A A-8o] e
Vitamin C & AFE5t] 1059 oke4lE 2 ok &
5% 105 SAFEEY et a9E Blusiyth
1089 4845 9 AaF F2ET 103 455
9] DPPH free radical &7 2ZFgo] oist A3z
Table 1°] 2J5}% Vit.Cx 82.8%, BHAE 78.6%% U
EW{ O™  Cinnamomum cassia Blumex 78.5%,
Eugenia caryophyllata Thunb—': 79,3% Arctium
lappa= 80.4%, Total extract < 81.0% & UEhfo]
3t F Aot S Bo 3o 3 NBTO| SHdA=
£ H|23l= Riboflavin 82 Superoxide GAIEA A

A1} Table 29

oot Cinnamomum cassia

Blume 79,5%, Arctium lappa 83.7%, Prunus mume
Sieb. et Zucc. 80.1%F HEIWS 2™, total extracts=
80.2%% 7HY 9%t & A5tE S Hof FQich gASt
go] "ot §A(Cinnamomum cassia Blume)= =
U} (Lauraceae)®] AEE S, Q1= HIEW, Ag
27} 5ol 250 F°] £2Eo] 3= o= HiEo] g
o 2ZE A9 Age FRE 1~3% ot 3o
1 ¥ phenylpropanoid®]l cinnamaldehyde”} 50%
AZ ShaEo] FHEoz Aol QlrHi2]l. E3t
phenylpropyl acetate, cinnamic acid, cinnamyl
alcohol 5°| 9 AJEo]H[13], cinnamaldehyde®}
cinnamic acid2 7F&eHA], superoxide dismutase®]
S FTHIA P 5t Qe Z0R HuEn
A}, F3KEugenia caryophyllata Thunb.)2 =%
IHMyrtaceae)oll &ol= £02 ER-9] 738t Tt w2
92 7L glom AR dFoR AREEI Qltt
[14]. AR go| AMGE= FFS AFZ9] AT
1:}01:5}71] ARGE ] AR} Z-golejof Tkt 7154
FRA, ASAToE AREEHIT Utk B 49 4
-‘:_E eugenolo] YA lom FAtetaui15], T
AIH16] 5 HUT eugenol] AYBHATES0] HiL
g1 Q. SY(Arctium lappa L) 23 AREH F
7 9, BEE AR AR8Stgon, Hes ERY ¥
I = go] Fof taFel Alo|2 ARgE|o] fow(17]
A4S BIH18] o] Bl Qirh o] 7k Felo
Ska-%o] &= phenolic compoundE©f 23t actiin

o]L} arctigenin, cynarin 3 2 AHEL free

Table 2. Superoxide radical scavening activity of 10 kinds of medicinal plants and vegetable extracts and total

extracts
Inhibition activity (%)
Name Concentration (ug/mL)
100 10 1

Vit. C 83.5+0.7 84.0+0.8 50.5+0.9 7.6£0.9
BHA 73.6£0.5 76.5+0.9 44.610.7 10.2£1.9
Cinnamomum cassia Blume 79.5£1.3 66.2+1.3 28.611.6 8.7+1.3
Ulmus devidiana var, japonica Nakai 77.5£0.5 85.3+0.8 34.9+0.5 12.0£1.6
Sanguisorba officinalis L. 77.9+1.8 83.520.5 51.120.9 17.5+0.8
Eugenia caryophyllata Thunb. 76.3+1.8 80.6£1.5 39.2+2.2 10.8+0.9
Daucus carota var. sativa 43.1+0.5 45.9+1.9 11.241.3 5.2+0.9
Brassica oleracea var. italica 44.5+0.6 26.3+0.7 19.8+0.9 49+1.4
Brassica oleracea var. capitata 46.5+0.7 38.1£1.6 17.0£0.7 5.1+0.9
Cucurbita maxima 38.2+0.6 23.2+1.3 16.3+0.8 3.7:0.8
Arctium lappa 88.7£0.4 84.4+0.9 30.6+1.5 5.8+0.5
Prunus mume Sleb. et Zucc. 80.1¢0.4 45.8+0.7 9.0£0.9 7.4+0.9
Total extract 86.2+0.5 85.63+0.9 29.2+¢1.9 18.20.7
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radical £7 o] €3t Ao= BHIET JrH19l.
5|, eul= 3} RIZEQ HojlA g o]8sta Q=
o % sl wlA(Prunus mume)S WS
(Prunus mume Siebole et Zuccarin)® THAZ St
2, fEIE, 2834 9 7t o= 59 &t lokar
LA Aok Ao AES A Aol 128 AA gt
E Qo (B, Mume fructus)= thoFst A A4S o
ERfi= oFAlo]th20]. QU= citric acid, malic acid,
succinic acid, sitosterol 59 J&& a3t £
A2HE} 7t 715 3RS U= amygdalin 5
ShRot Qlow, ThSoll= AlollA] F4tstas &4
7HA= SOD7F @hrElo] TH21). 1059 F84=
Yi2F FE2529 FABEET 1085 =8 F259
S5t AL AT 715 AR EEA B &
AP 20w AtgHT
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o w2 fo flo

4, ZE

2 A+tes AR gol AHEste 10859 &
E 9 A4F FE2ET 10F EFFE= P &
s A E7] A AU AZPEES MTS
assay®, PASIaT= DPPH free radical &A%,
Riboflavin #2 Superoxide HAIZAI(SQA) <2lsgH
FARIEAS SA6IRlH. 1L A AlE YEES 105
F8AE ¥ YPaF FEET 10% SHFEE EF
0.5mg/mLolAl iz FARE ABEEZ EIITh
DPPH free radical 2462 Cinnamomum cassia
Blume, Fugenia caryophyllata Thunb. Arctium lappa,
Total extract’} 94011, Riboflavin 72 Superoxide
AAAI(SQA)S Cinnamomum cassia Blume, Arctium
lappa, Prunus mume Sieb. et Zucc., 3% o4
E3] Total extracto] 7P 935t A} avs Y
ot A& AERE AMEEe EAET HaFY FAst
S vudt 23l G502 Aok AR SEER
AREA] 4IRSl S7HEI o= st 71548 A
2 g8o] 753t A0E ARET, T ot 29t &
SE9] A 2N Al 77 k& AR Ated:

REFERENCES

[1] Y. ]. Cho, L. S. Ju, O. J. Kwon, S. S. Chun, B. J. An &

[4]

[10]

[11]

[12]

[13]

[14]

J. H. Kim. (2008). Biological and antimicrobial activity
of Portulaca oleracea. / Korean Soc App! Biol Chem,
51, 49-54.

P. Albertazzi, S. A. Steel, E. Clifford & M.Bottazzi.
(2002). Attitudes towards and wuse of dietary
supplementation in a sample of postmenopausal
women. Climacteric, 5(4), 374.

A. L. Branen. (1975). Toxicology and biochemistry of
butylated hydroxyanisole and butylated
hydroxytoluene. / Am Oil Chem Soc, 52, 59-63.

S. Y. Choe & K. H. Yang. (1982). Toxicological studies
of antioxidants, butylated hydroxytoluene (BHT) and
butylated hydroxyanisole (BHA) Korean. / Food Sci
Technol, 12, 283-288.

J. S. Shim, S. D. Kim, T. S. Kim & K. Kim. (2005).
Biological activities of flavonoid glycosides isolated
from Angelica keiskei. Korean J Food Sci Techol, 37,
78-83.

Y. J. Cho, I. S. Ju, S. S. Chun, B. J. An, J. H. Kim, M.
W. Kim & O. J. Kwon. (2008). Screening of biological
activities ~ of  extracts from  Rhododendron
mucronulatum Turcz. flowers. / Korean Soc Food Sci
Nutr, 37, 276-281.

J. Kedziora & G. Bartosz. (1988). Down’s syndrome: a
pathway involving the lack of blance of
reactiveoxygen species. Free Radic. Biol. Med. 4(5).
317-319.

M. T. Huang, C. T. Ho & C. Lee. (1992). Phenolic
compounds in food and their effects on health (II),
antioxidants and cancer prevention. ACS symp series,

507, 54-71.

M. A. Kang, M. B. Kim, J. H. Kim, Y. H. Ko & S. B. Lim.
(2010).  Integral  antioxidative  capacity = and
antimicrobial activity of pressurized liquid extracts
from 40 selected plant species. / Korean Soc Food Sci
Nutr, 39 1249-1256.

J. H. Lee & J. S. Park. (2019). Antibacterial effect of
traditional food ingredients for healthcare on Helicobacter
pylori. Technology and Health Care, 27, 509-518.

A. Desai, T. Vyas & M. Amiji. (2008). Cyroroxicity and
apoptosis enhancement in brain tumor cells upon
coadministration of paclitaxel and ceramide in
nanoemulsion formulations. /. Pharm Sci, 97, 2745-2751.

D. G. Kim & D. Y. Yoo. (2012). The Effects of
Cinnamom umloureirii on Osteoblast in Murine Rat
Calvarial Cells. /. Oriental Obstetrics & Gynecology,
25(3). 61-70.

J. Lin, L. Xu & J. Liu. (2006). HPLC fingerprint of
Ramulus Cinnamomi. Chinese Traditional Patent
Medicine, 28(2), 169-171.

A. K. Singh, S. S. Dhamanigi & M. A. sad. (2009).
Anti-stress activity of hydroalcoholic extract of
Eugenia  caryophyllus  buds(clove).  Indian /.
Pharmacol.,, 41(1), 28-31.



314 &=88stsl=gx 113 H2s

(15]

[16]

(171

(18]

(19]

[20]

[21]

M. Ito, K. Murakami & M. Yoshino. (2005). Antioxidant
action of eugenol compounds: role of metal ion in the
inhibition of lipid peroxidation. Food Chem. Toxicol.,

43(3). 461-466.

G. Kaur, M Athar & M. Alam. (2010). Eugenol precludes
cutaneous chemical carcinogenesis in mouse by
preventing oxidative stress and inflammation and by
inducing apoptosis. Mol Carcinog. 49(3), 290-301.

M. S. Lee. (2011). Antioxidative and antimutagenic
effects of Arctium lappa ethanol extract. Korean J.
Food & Nutr. 24, 713-719.

F. A. Chen, A. B. Wu & C. Y. Chen. (2004). The
influence of different treatment on the free radical
scavenging activity of burdock and variations of its
active components. Food. Chem, 86, 479-484.

R. Ferracane, G. Graziani, M. Gallo, V. Fogliano & A.
Ritieni. (2010). Metabolic profile of the bioactive
compounds of burdock (Arctium lappa) seeds, roots
and leaves. /. Pharm. Biomed. Ana, 51, 399-404.

Y. D. Kim & K. S. Seo. (2007). Prunus mume's
bioactivity and effect of oriental medicine. Food
Preservation and Processing Industry, 6, 31-38.

C. E. Park. (2006). Inhibition of helicobacter pylori
urease activity by mume fructus, Ph.D thesis. Kyung
Hee University. Seoul, Korea.

0| X &l(Jae—Hyeok Lee) [&5/9]

- 19894 29 : ATt oRstuker
R
- 20054 29 : oAustE oFstuker
Shupap

et 2

- 201749 39 ~ @4 FRAst §

Frzshtas
. Palso} WA=, ojuxs}
- E-Mail : jhlee@nambu.ac.kr

8t M £(Jeong-Sook Park) [Hs]
19969 290 : UgeiskaL okt (o
A
- 20029 29 @ AGhEtw oFetat (oF
st

- 20069 3¢ : FHEoista thA|Q]st
s

-20149 99 ~ @A) GE NSNS

St
Ao} 1 AJorsl, TiAloet, weje

- E-Mail : pk0207@nambu.ac.kr



