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Antioxidative Activity and Nitrite Scavengmg Effect of the Comp051tes Containing Medicinal Plant
Extracts. Cho Hee Sook, Lee Soo Jung', Shin Jung Hye Kang Min Jung', Cho Hyun S0}, Lee Hyun Ji'
and Sung Nak Ju'*. Department of Culinary Arts, Woosong University, Daejeon 300-718, Korea. Department
of Food Science and Nutrition, Institute of Agriculture and Life Science, Gyeongsang National University, Jinju
660-701, Korea. *Department of Hotel Curinary Arts & Bakery, Namhae College, Namhae 668-801, Korea. —
The composites(PM-A~PM-T} of 9 groups containing 7 kinds of hot water extracted medicinal plants
were produced and evaluated its antioxidative activity. Each medicinal plants used these composites
were analyzed In primer research that its antioxidative activity was high. In the composites of medici-
nal plant, electron donating ability was higher than 70% in all sample. PM-D, PM-E and PM-F were
significantly higher than others. Reducing power have similar tendency to electron donating ability.
PM-D was the strongest in hydroxyl radical scavenging activity, followed by PM-E. In linoleic acid
system, antioxidative activity of all sample was showed more than 50%, except PM-A. Especially
PM-E and PM-F have significantly higher activity. Nitrite scavenging effect was significantly increased
by PM-D, PM-E and PM-F added to Inula Japonica Thunberg. In these results, we suggested that high-
er antioxidative activity of PM-D, PM-E and PM-F may be responsible for the contents of phenolic
compounds present in Inula Japonica Thunberg. And thought to be enhanced by the synergy effect of
the water extracted medicinal plants in the composite.

Key words — Medicinal plants composites, antioxidative activity, nitrite scavenging effect
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g2481 A1) BHA(butylated hydroxy anisol) 2 BHT(buty-
lated hydroxy toluene)= = &3¢} ZAAA D AZ o)A
44 Wl EA A§Elo) Ho]. 2eht GRaA
gk I, T+ - microsomal enzyme B4 Z7}, A} W
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A R Pl Y AEE AFAROH, B AF
A gep @ godo A2E gz ABPE AL 5

3 & TR

BHofRl ZM 29| AIX

AEe T3 G2 AE F 100 gol 1009 57
2o 5T FE3NA 32t ot #F WAsHA 23]
FEAUT FEB ASE 93 F0CAA e} w58}
44 21N B, 33 SHFE 78 1000 pg/mLY] ¥
b HES S FHES AZFYT

Tl 2AEL A8 Q7919 Bl 7123814 ilsks
°of ¥ A8 105 AAstgen, FAE AR E o]§ F9
= Table 17} 2t} gkl 2AE-E 1000 pg/mLe] T2
A gk 255 5T EHaiglon, B4 A4
of Edetth oW 105 FFA F5E F P43 4o
P G A2, A, BE 2 O 545 4 2R
o $F4Ls TFHEE At 2 99 FAe 29
2334 ddstden 24 24EL F 739 dHAE 74
3tk BE 4SS o¥] HP0E ARFITE AT
AIEE vAA) 70% ol g 84S B 9% 2A4E
(Table 2)& HFHog HdAstd £ AP AHE-stAth

<
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r

HRtZ0ise 53

AAF %5 & Blois[2]9] W& W# st 1,1-diphenyl-2-
picrylhydrazyl (DPPH)o| tjdt Azl3 a52 Alg9 &
98¢ 2439 & 94559 FA 248 DPPH
EA& rhete] 1027 & T3 by A0A 2087 16
A7 F 525 nmo A FFEE FHGT AAFAFE A
lg.

E A7 FA7Y F23= (%2 Jeidch

g2y =4

Oyaizu[25]9] el w2t FHstger AE 1 mLol
200 mM Q4+ A3 (pH 6.6) 2 1%2] potassium ferricya-
nide 7+ 1 mLE & 2 7}ste] wnkgh & 50T 84 o)

Table 1. List of medicinal plants used in this study

Korean Scientific name plant
name part used
2z Zizyphus jujuba Miller Seed
2 Cornus officinalis Siebold et Zuccarini Seed
@4t Salvia miltiorrhiza Bunge Root

¥E  Prunella vulgaris Linne var. lilacina Nakai Flower

=t Chrysanthemum indicum Linne Flower
A83l  Inula Japonica Thunberg Flower
S444 9 Zea mays Linne Flower
Wl Morus alba L. Leaves
sk Agastache rugosa O. Kuntze Leaves

Acanthopanax sessiliflorum Seeman Stem

Table 2. List of sample code that the composites of water ex-
tracted medicinal plant used in this study

Code for the

Z(f)nr'x[g:isilctif Al Sample used for composite

plant
PMA e, 5f, B4, BE, 3%, 29, 49
PMB el A4, BY, ¥E 45, 29, 971
PM-C 429), by, @4, 28 3=, 3% 27

PMD 329, Aef, @4, BE, 453, ¥4, 2%

PM-E - x<l, A, B, 28, A58, 89, 2ty

PM-F - 329, A4, @, 28, A58, 4%, )]

PM-G 329, 54, @4, 28 SF4T4Y, ¥ 3%

PM-H 29, 454, @4, 8, S99, 89, 1)
T, &3

[e=]
A=}
PMd Az, A+, @4, 88, S92, oty

A 208z w7tk o7)e] 10% TCA(trichloroacetic
acid) £9¢ 1 mLE 7}3}¢] 13,500xgo] A 15837 YA Bz
3] g AAD 1 mLe| 254 D ferric chloride 2} 1 mL
g 7t

59

o

o

E4F F 700 nmol A =S SHAA. Al
de g3ze goz Jeudd.

i gL
e & r

Hydroxyl radical 275 &3

Gutteridge[7]¢] 3ol et Al o] 1 mM FeSO,/EDTA
29 02 mL, 10 mM 2-deoxyribose 0.2 mL, A& 0.2 mlL,
0.1 M phosphate buffer(pH 7.4) 1.2 mL % 10 mM H,0; 0.2
mLE 2 743 oS 37TAA 143 A7 & 28%
TCAE Y 1 mLE 7}st3 95°C 8434 1023 7FE3 o
+ 89AZ ¥ 532 nmoll A FREE FAT AlHE9
hydroxyl 2ttjzt &AASE thg 49 we} AistA.

Hydroxyl radical scavenging activity (%)

A-0
B-0

O : Absorbance of no treatment at 532 nm

= (1— ) X 100

A : Absorbance of sample treatment at 532 nm
B : Absorbance of control treatment at 532 nm

Thiocyanate®{0l| o|8 &tits &N £H

ghofAl 24989 g3l #4-2 Osawal24]9} Kim 5{13]
o] ol wa} thiocyanate’] 0.2 2438t th A8 1 mLo|
linoleic acid emulsion ¥ 0.2 M phosphate buffer(pH 7.0)
7t 2 mLE E§3te 37CoAM AN 39 2 5U5 )
Z} 01 mLE #H3to] 75% o€k 4.7 mL, 30% ammonium
thiocyanate 0.1 mLE #H7}3F 3 187F AL A7 &
500 nmel A FHEE ZAhAe E2TE AR A L
noleic acid emulsionS Hr}slgden, 34 B4 AE
W7k A -5 FRE 2 gead



MY 2958 53

oA AAZE ZH L Kato S[11]7 Kim F[12]9] %
Hol we} 1 mM NaNO, €9 1 mLo] 2} A|8 1 mLE 713}
I 01NHCl® 02M 394 gFdo g pH 258 HAJ
Z d2dog F HaE 10 mLE s}ttt o] 7CHA 1
A7 A7 F 7 gl 1 mLE FHahe) 2% 24E9) 3
mL9} 30% FAHEHo 2 838 Griess reagent(1% sulfa-
nilic acid : 1% naphthylamine = 1 : 1) 0.4 mLE A} & 7}
A% Eael ALdA 1587 A F 520 nmo]
P2 =AY Z T Griess reagent A ZF
bt o, o} A4k AATL 100-[(AE HATY F
/TR F3E)x 100] o2 vehf Ak

e o

o Ay ook

l~n e

EAHANz

zt A 53] o]} HIEAY S Foto] A}E dof SPSS
1208 A3t FAAD st en], Z4ze] AR tis) 3
T+ REUAZ "}E}Lﬁﬁq Z+ AgTol W FA 2%
2 BAEYE 3 % p<0.05 $F9]A Duncan’s multiple

HAB0s

G} Z40 953 dobA) 1058 oz A
obx] 24 & 9%9] t)5te] DPPHO) 93 AAT 5L =
& A= Table 37 2t} gkl A B9 ARNTA5L
500 pg/mL H7}A] 74.2+2.31~81.9+157%, 1000 pg/mL H7}
A) 89.20.20~91.8+0.59% 2 RE AZF|A 70% o|Ate] &

to N
g
o o

Table 3. Electron donating ability of the composites by water
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A& B9, positive controlZ AME-H BHTHT} &3t}
A8 3o MAFoFo| 50%olFolztn § Biu[2p} =
H, & APJME o]} fALgE AFAZ oA} A5 vlE] =
AE PM-D, PM-E @ PM-F7} 93 o8 349 o471 =
AE Fo T8 A8 AAFAT] 27 L SFFF
Aol vlEiA w47 HEQA Ao Atgdrh 53 PM-EXT
22, daf, B, BE A5s, #Y, 27H9)E 500 pg
/mL A7HA] 81.9+157%2 PM-Do] v} fH oz Hgo
1}, 1000 pg/mL H7}8 7 $-o] PM-DE 91.8:059% & PM-E
sb o)A atolh At kA A3} o9 B4, &
&, ortue B5AEE o] 9o, ol Al Hrt
To B2 93 JE Aoz A7t Kim S[15]L 7]
4 HE AZE AT BFALLR 8F 9 ﬂ‘lhﬂ %%%oﬂ
&3} FEE A7t f7d BE AAFATE a2
£ A7k 7% 500 pg/mL o] X*Wl w«la &
o] AwstAnty Bag v ok £ APeA
7t B APFAA AATAT E}d Ax =
oA AE3e] JeAge] 719 Adet AzEdh

oAl ZAEY F&ol2d Ud 48 S AS A1
+ Table 40 Vel ot A59 YA L reductionso] A
58t 4 AV A Bz A S BAFoEA AR
Hed, ol F3x9 @ A7 A5 4 S JeA
o] A5 w9 FAQC] ZE AP TN A4 it
3}A1Q1 BHT) ]38 & 4% gh& vehlgl oy, 500 pg
/mLe] SEolM BUHe 065:001~079:0.028] W GO
o, 1000 pg/mL H7}A o) 1.14:0.04~133:001] 892

H

Table 4. Reducing power of the composites by water extracted

extracted medicinal plant (%) medicinal plant
Sample code used Sample concentration(pg/mL) Sample code used Sample concentration (ug/mL)
for composites” 500 1000 for compositesl) 500 1000

PM-A 74.7+1.11% 90.1+0.06° PM-A 0.69£0.01%? 1.14£0.04°
PM-B 78.6+1.75% 89.8+0.09° PM-B 0.77+0.02% 1.25+0.01°
PM-C 75.2+1.26™ 90.020.08° PM-C 0.79:0.02° 1.24:0.02°
PM-D 77.4+2.90% 91.8+0.59° PM-D 0.65+0.01° 1.33+0.01
PM-E 81.9+157 91.740.59° PM-E 0.720.01¢ 1.25+0.01°
PM-F 81.142.07% 90.9+0.32¢ PM-F 0.71+0.01¢ 1.25+0.02°
PM-G 74.2+2.31° 89.2+0.20° PM-G 0.67+0.01%° 1.19:0.01°
PM-H 784+1.71 89.2+0.04° PM-H 0.71+0.03° 1.2420.02°
PM-I 76.9+1.20% 89.740.12" PM-I 0.75+0.01¢ 1.25+0.03°
BHT 69.0:0.99° 77.2+0.15° BHT 1.500.02° 2.81+0.12¢

F 13.105 601.458 F 688.911 407452

(p-value) (0.000) (0.000) (p-value) (0.000) (0.000)

DAbbreviation : same as in Table 2
IMean+SD in the same column with different superscripts
are significantly different at p<0.05.

YAbbreviation : same as in Table 2
IMean+SD in the same column with different superscripts
are significantly different at p<0.05.
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Ng9) FE7} 200 3743l mhet $98e 16~218) A=
A5argdth 1000 pg/mLe] ZAEA A5 £33
ztol& Zkoyt PM-D, PM-E, PMF A& o} Alg0] v
3 g9ago] o gt 53] PM-DE] ¢ 500 pug/mL 3
7V A% 7Hg 9 #4438 Bt 1000 pg/mLO] 7
SolE 133:0012 7} E=9tth ol 7z FokA) FEE 9]
FaAgol Age Arkexd wz g Er%o}ﬂ u &
olgtx FAREL

Hydroxyl radical 2{&4

kAl 2AE9 hydroxyl radicals] o AAZAHLE
Table 59 e vle} o] A8 FE7} F7H5tdl fﬂrf’f} 1
3t A5 Fxo Aol PMD(ES, A, &
A BE, A5 B9, *“‘ﬁk)')ﬂ/ﬂ 2AGA ] 4 -.—]01‘;,%0
o], U&o g PME(RZS, &4, ik, B8, A8s}, &
o, 27, o8 ZAES B AR Hsto {93
oz o] k. o3 B4 ol H7tE PM-A,
PM-B 2 PM-CH.t} A ¥3}7} 718 PM-D, PM-E 2 PM-F
gA AAFT L FAgo] %Y AF dAste ATl
Atk W2t olE FAE R #, A5, SFF
d F AE3zlo) Fitsl FAo] M 5 AT ATH
t}. Kim E[13]& 11£9¢] 3okA F3Eo] 3 hydroxyl
radical AA5E 233 43 Q7199 AAFo] 718%=
A4 w=¢tin Rusiged, £ 48404 2ot At
g} v 7ol WE B AAT S VA £ o f95d
aol7k gl Aog Yelgth B T, AEs E5FEE
©] hydroxyl radical 2A8A4& 247} 26%, 20% 2 53519
) d &A% ¥dthe Rug & v & 43473 =

T Aolstgth ol & A¥d AHgd 240 o F

Table 5. Hydroxyl radical scavenging effect of the compo-
sites by water extracted medicinal plant (%)

Sample code used Sample concentration(ug/mL)

o] &A7F EFEHAY]) WEol veve 4
A7 2je} Aerac WA QRE Do
23 24 & AsAdle FEE e AR A7kt oY
3 Ate A A B se 8 HAF F A
o #ost= 7HF Rale gtr}@e] hydroxyl radicaldl
2 B o, 479 kA 24ELS AAY g3 24
A7) 7] §13 N5 AFo = g 7bsidel de A
7l dct

co S

3.2
Z4

F

Linoleic acid XIS4tst HARls

Linoleic acid7} 98 we o)A sheka) 2SS #H)

% 37T grld ARsF 39 & 59A 37 H
0}04 thiocyanate] & 2 3243} 848 538 A1t Table
63} 2t} PM-A A|EE 500 pg/mL H7He 2 ¥-§ 34 A
o] 48.1+1.56%9] 34k3l A4S HYor), I 99 BZE A
SAME 50% ojAolqlth AE37} A7 PM-D, PM-E 2
PM-F 24 &4, E3] PM-Ex 8% 345 500 2 1000
wg/mL A7} 67.14139% & 725:526%2 ofet Al 2] v
& FoHog 4o =gon, o2 PMFY &olfle
1} PM-E¢} PM-F 24 E719] £ 3< ztol& HYA ol
g 5N e Az Yehged), i 5YAd 2
E AYZoA g AL 62941.28~73.5:027% Qov,
500 pg/mL 3 7}A] o= PM-Fojl A 70.8+1.10%, 1000 pg/mL
H7} A o= PM-Eo| 4 73.5+0.27% 2 7}3 &4 o] Eokth. o}
24 PM-D, PM-E & PMF % 97137} EfrEA &2
PM-Doj| 4] @A4o] 7} ¥kt o]+ linoleic acid 7]A 4]
A gkl &Ao) A5 7o) tigt S =9 xfolof] ute}
g & B3[3]9} fAM Axel Aok

Table 6. Total antioxidant activity of the composites by water
extracted medicinal plant on the oxidation of linoleic
acid system (%)

Sample code

Storage for 3 days
used for

Storage for 5 days

for composites” 500 1000 composites” 500 pg/mL1000 pg/mL500 pg/mL 1000 pg/mL
PM-A 64.4+3.36™2 66.7+2.73™ PM-A 481156 5112037 62.9:0.96" 67.6+1.03"
PM-B 62.6+1.63° 67.9+1.53" PM-B  59.0:1.12% 60.6+0.59% 64.2+1.37° 69.4+1.21™
PM-C 64.2+2.24°° 68.1+1.31 PM-C  56.0:141° 57.3:214° 65.6+1.15° 69.2+0.66"
PM-D 69.0£0.17° 71.3+1.07° PM-D 5704128 625:3.159 66.2+1.48™ 67.1+1.88%
PM-E 67.9£2.00° 69.3+0.54% PM-E 671139 725:526' 68.6+2.87 735:027°
PM-F 65.3+3.56" 69.2+0.88% PM-F  663+1.82" 69.8:2.24% 708+1.10° 71.5+1.60%
PM-G 62.3+1.86° 65.5+2.17% PM-G  6244201° 66.0+145% 62.9:128" 66.8+055"
PM-H 65.3£2.57°° 67.620.58™ PM-H  621+134° 64.8:1.20Y 63.121.27° 67.9+2.08"
PM-I 61.34.80° 65.00£1.81° PMI  60.7£025% 66.0£0.51% 65.040.33" 67.7+1.20"
F 2537 4.740 F 49182 22.031 10.561 8.854
(p-value) (0.048) (0.003) (p-value)  (0.000) (0.000) (0.000) (0.000)

U Abbreviation : same as in Table 2
?Mean+SD in the same column with different superscripts
are significantly different at p<0.05.

Y Abbreviation : same as in Table 2
IMean+SD in the same column with different superscripts are
significantly different at p<0.05.



OHRIAIY AJS
AAY 9T FAE pH 259 w32 AM A 2
2o di g obANY &A% L Table 70 Lebd ulo} 2o
RE9 A7lo] BSF4E AA% A5 53 A
317} £3t9 PM-D, PM-E, PM-Fell A §9H08 Ego
o, $444¢0 #7149 PMG, PM-H, PMI & #914
o2 gt opANY 4£A%E AEY #H7b =7t 50~200
mg% s 714 o o 1.8~5u)74%] F5chn BI[18]x o]
sled, & 439 dste AR89 A7bsErst 500 pg/mLel
A 1000 pg/mLE 2 o o}AXA LAFo] 14~1889 F
7+2 B gtk PM-G, PM-H 2 PM A7}zo e A7tg
bl W oA &A% A5EL 7101, 1000 pg/mL
9] ZAE A A obAAE AA%o] 50% Hvte g A3 v
otk o] 3 Ay] AF Ao} npRrAE AE s g
e Aoz pedh

73, ARs 2 SeEFge o AE AAFE Had
A}H9] 1000 pg/mLe] FE oA Zz 41.33+1.217%, 6617+
2803% 2 57.73+4.027% 2 SFFFFol 7o g oA
g 2AF ERSOE BT SFEFFHl S
Zo) T8E A% 275 ZaHAD g S5FEF
o gk AN Fas 4 FHA e Ao
AZac B 2 s} gasta) 2AZo] i opEY
A2A%E Hlud Ax 9dd] Gtz T 2480
A A%l ¥4 velged, ole 2A4Ed $id g
A % ascorbic acid¢] Z&olgtm BuH u} JYuH21].

Agdoz ¥ 494 A8 959 doHl 4TS T
Aste §FAQ 2259 FFE BE20] FUSAE EF
a1, 2t ZAEY ke AL foFY Aolg YA
. o3 g A ZAE Fo FHH e vFy 48

Jz N ok

Table 7. Nitrite scavenging effect of the composites by water
extracted medicinal plant in pH 2.5 condition (%)

Sample code used Sample concentration (ug/mL)

for composite]) 500 1000
PM-A 36.5£2.34) 55.5+1.79°
PM-B 41.8+2.50 57.3+0.75°
PM-C 32242.75° 56.9:0.99°
PM-D 41.4+1.43 62.7+0.63°
PM-E 421+1.354 67.2+1.94°
PM-F 43.7+2.18° 64.0+1.42°
PM-G 27.4+1.75° 46.4+1.13°
PM-H 30.1+2.68" 49310.32°
PM-I 27.5+1.91° 44.8+1.75°

F 28.718 110.182
(p-value) (0.000) (0.000)

DAbbreviation : same as in Table 2
IMean+SD in the same column with different superscripts
are significantly different at p<0.05.
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So] A2 EFPoed Yotk AvA Estel Aoz
wsn oo uld 38 712e o Be A7 SAs ool
g Aoz 479

2 %

garsl Aol E& kAl 103 S oz 9F2
E(PM-A~PM-1)& Az3le] Faitst S48
t}. oAl 24 &9 DPPHY| g AA5o5 S BE
oM 70% olFolRN o, 2A4E F PM-D, PM-E X PM-
7} et A2 vl FYFH o HAF Tl w3kt Y
g5 AT TY93 Aotk Hydroxyl radicalo]
g st 842 PM-D7} 4 wdk3 ohe o2 PM-ER
t}. Linoleic acidoll thgt A543} A5 PM-AE A 93
BE AB)A 50%014e #4E& vepfiien, PME
PM-FolA 5oz Aol gt oAy £AF S A
237t 3719 PM-D, PM-E, PM-Foll A fo#o g gt
b 9% 9] FhokAl A E 9] FAsEF-E HUHE kA
o571 Ak o PM-D, PM-E, PM-Fell A 322 &4
AL B AL AEEY 8] Fd AoE A4HY,
g gk e e AETY AYA AF i
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