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Abstract

The antioxidative activity and the related parameters of hot water extracts obtained from 16 medicinal plants
were tested. The extraction yield was the highest in Salvia miltiorrhiza Bunge (36.49%). pH range was 4.00~
5.92 in all samples. Absorbance at 280 nm was examined to determine aromatic compounds content. The absorb~-
ance of 250 pg/mL sample was the highest in Prunella vulgaris Linne var. lilacina Nakai (2.872) and below
0.5 in Cirsium maackii, Crataegus pinnatifida Bunge and Zizyphus jujuba Miller. Also, absorbance at 420 nm
was high in order of Prunella vulgaris Linne var. lilacina Nakai (1.312), Zea mays Linne (0.917) and Inula
Jjaponica Thunberg (0.725). Total phenolic compounds contents was the highest in Prunella vulgaris Linne
var. lilacing Nakai (5.07%0.05 mg/100 g) and flavonoids contents was 2-fold higher in Salvia miltiorrhiza
Bunge (4.821+1.16 mg/100 g) than the other samples. Electron donating abilities of Zizyphus jujuba Miller,
Cornus officinalis Siebold et Zuccarini and Salvia miltiorrhiza Bunge were over 90% at 1000 ng/mL. Reducing
power had similar tendency to electron donating ability while reducing power was significantly lower in samples
compared to BHT. Two samples (Prunella vulgaris Linne var. lilacina Nakai and Inula japonica Thunberg)
were found to have more than 50% nitrite scavenging effect at 500 nug/ml. while 8 kinds samples (Zizyphus
Jjujuba Miller, Cornus officinalis Siebold et Zuccarini, Chrysanthemum indicum Linne, Prunella vulgaris Linne
var. lilacina Nakai, Inula japonica Thunberg, Acanthopanax sessiliflorum Seeman, Salvia miltiorrhiza Bunge
and Curcuma longa Linne) showed more than 50% nitrite scavenging effect at 1000 ng/mL. Prunella vulgaris
Linne var. lilacina Nakai showed significantly stronger nitrite scavenging effect than other samples, and its
activity was 59.62*%1.573% and 80.58+0.300% at concentrations of 250 and 1000 pg/mL, respectively.
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Table 1. List of plants used in this study
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2120 UV, Mecasys Co. Ltd, Korea)& ©]-€3}o] 280 nme}
420 nmell A ZA 32w 33 o] whE =3 slgdr).

P
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mLe)] Folin-Ciocalteau A1} % 10% Na,CO;2-8-& 7}
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I Aol A 4087 X & ohg 415 nmell A EFEE &
sledct. Quercetin(Sigma Co., USA)E Z&EAR 3lo
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Common name Korean name

Effective part

Scientific name
(plant parts used)

Zizyphi Spinosi Semen . Abz4l Zizyphus jujuba Miller Seed
Cornus fruit A Cornus officinalis Siebold et Zuccarini Seed
Cratagi fructus AFALS- Crataegus pinnatifida Bunge Seed
Cassiae torae semen 7 v =} Cassia tora Linne Seed
Chrysanthemum =3H7}=) Chrysanthemum indicum Linne Flower
Selfheal = Prunella vulgaris Linne var. lilacina Nakai Flower
Inula FEX Inula japonica Thunberg Flower
Comn Spppy Zea mays Linne Flower
Silybum marianum 3734 Cirsium maackii Flower, stem
Wrinkle giant hyssop vl 2 3k Agastache rugosa O. Kuntze Leaves
Whitr mulberry L Morus alba L. Leaves
Hardy rubber tree 5= Eucommia ulmoides Oliver Stem
Acanthopanacis Cortex 2.7} s Acanthopanax sessiliflorum Seeman Stem
Angelica plant = Angelica gigas Nakai Root, stem
Sage plant et Salvia miltiorrhiza Bunge Root
Turmeric = Curcuma longa Linne Root
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Table 2. Extraction yield and pH of hot water extracts from
the medicinal plants

Sample Yield (%6) pH
Zizyphus jujuba Miller 2228 400
Cornus aofficinalis Siebold et Zuccarini 2062 413
Crataegus pinnatifida Bunge 1220 449
Cassia tora Linne 1480 514
Chrysanthemum indicum Linne 925 577
Prunella vulgaris Linne var. lilacina Nakai 820 552
Inula japonica Thunberg 2083 516
Zea mays Linne 1182 592
Cirsium maackii 1747 495
Agastache rugosa O. Kuntze 1976 4.14
Morus alba L. 1548 564
Eucommia ulmoides Oliver 780 496
Acanthopanax sesstliflorum Seeman 229 547
Angelica gigas Nakai 1528 460
Salvia miltiorrhiza Bunge 36.49 590
Curcuma longa Linne 10.51 5.55
o #2542 ek 4T, TF, 55, ObE 22
FH0] 10% mlvto]glar o] F Q)= 229% 2 &0 7}
Zudoprh O RUE AERF 09F59 & FFE #2852 2
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7 FEE FEFET~10%) a0 o] F PFA &
e %Ol 7bHssbeba maskelct. o) 9} vlaE o 2
] ghokal o] A9 2715 5
A1) a%ol 7Astelet Susich
7+ %59 pHE 4.00~5929] W92 A4 pHel o 7}
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Table 3. Absorbance at 280 and 420 nm of the hot water extracts from the medicinal plants

Sample

280 nm (250 pg/mL) 420 nm (1000 pg/mL)

Zizyphus jujuba Miller

Cornus officinalis Siebold et Zuccarini
Crataegus pinnatifida Bunge

Cassia tora Linne

Chrysanthemum indicum Linne
Prunella vulgaris Linne var. lilacina Nakai
Inula japonica Thunberg

Zea mays Linne

Cirsium maackii

Agastache rugosa O. Kuntze

Morus alba L.

Eucommia ulmoides Oliver
Acanthopanax sessiliflorum Seeman
Angelica gigas Nakai

Salvia miltiorrhiza Bunge

Curcuma longa Linne

0.276 0.040
0.921 0.207
0.426 0.113
0.767 0538
1,022 0.445
2.872 1.312
2.189 0.725
1.653 0917
0.371 0.207
0.625 0.095
1.110 0.302
0.673 0.116
1553 0.310
0.542 0.120
0.993 0.240
0.555 0.269
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0,05 mg/100 g2 2 o} & A FZol v]3le] H L3 =2 3
ollal thgo g while] 4141019 mg/100 g, 52
3.73+£0.09 mg/100 g, 27} 7} 3.52£0.02 mg/100 g, ¥}

R

el A 3.1070.05 mg/100 g &2 A aF5 91 0.5 0]9) A
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4-& HPLCE A %3 A3}el 9)sld & #& 83180
beke 3~249731 ng/g2) Welglon B Alga Sl A
Ao}l 79 8 #HEFE4-2 kampferol®} hes-
peridine, W] 233} ©H4+-& hyricetin, hesperidine®} naringin
olgle H 7} 9lrh25).
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2 o} E A R B]5te] o 20 Ax =2 ko)) on] A2
41(2.6810.03 mg/100 g), FEZX(2.06=0.02 mg/100 g) =
FE(2.01£0.03 mg/100 g)-& A 2] 3 Al gl A= 1.95~1.80
mg/100 go HHE AFH AU
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Table 4. Contents of total phenolic compounds and flavonoids in the hot water extracts from the medicinal plants

(mg/100 g)

Sample Phenolic compounds Flavonoids
Zizyphus jujuba Miller 2.68%0.03 2.68%0.03
Cornus officinalis Siebold et Zuccarini 2.79%0.10 1.81£0.01
Crataegus pinnatifida Bunge 2.2510.09 1.80£0.01
Cassia tora Linne 2.15£0.01 1.84%£0.02
Chrysanthemum indicum Linne 2.80£0.01 1.89%£0.01
Prunella vulgaris Linne var. lilacina Nakai 5.07£0.05 2.01£0.03
Inula japonica Thunberg 3.73x0.09 2.0670.02
Zea mays-Linne 2.81£0.05 1.93%£0.02
Cirsium maackii 2.12*10.07 1.80%£0.03
Agastache rugosa O. Kuntze 2.66£0.06 1.86£0.01
Morus alba L. 3.10x0.05 1.95£0.01
Eucommia ulmoides Oliver 2.36£0.09 1.81£0.002
Aaanthopanax sessiliflorum Seeman 3.52£0.02 1.88£0.04
Angelica gigas Nakai 2.18+£0.08 1.80=0.01
Salvia miltiorrhiza Bunge 4,14£0.19 482*1.16
Curcuma longa Linne 2.49%+0.02 1.85%0.01
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Table 5. Electron donating ability of hot water extracts from the medicinal plants (%)
s | Sample concentration (Lg/mL)
amples 100 250 500 1000
Zizyphus jujuba Miller 24.69%0.467°" 53.97+ 1557 86.11+3.124" 92.88+0.326"
Cornus officinalis Siebold et Zuccarini 46.69£8.706' 67.907.997% 76.81 £4.708% 93.41£0.696"
Crataegus pinnatifida Bunge 15.17+0.087% 27.01+0.421" 43.52£0.447° 66.30=0.075°
Cassia tora Linne - 16.09+2.415° 35.29+3.085° 57.10+8.225¢ 77.5610.236°
Chrysanthemum indicum Linne 21.45+0.906° 49.42+0.756° 83.02+3.234" 85.15+0.258"
Prunella vulgaris Linne var. lilacina Nakai 89,660,208 68.46 +5.626° 68.84+3,643" 74.32+1.150°
Inula japonica Thunberg 4867+1.842 72.61£0.202" 75.19+0.221° 83.80+0.167¢
Zea mays Linne 28.45+1.670° 5321 +0.807" 77.03£0.360* 78.30£0.556°
Cirsium maackii 6.96+1.149" 17.88+1.719° 28.7410.123" 51.18+4.723°
Agastache rugosa O. Kuntze 20.48+0.714° 43.28+1.928° 67.22+0.251° 89.25+0.167%
Morus alba L. 33.19£1.851% 65.97+0.231% 8891 +0.405' 89.37+0.836*
Eucommia ulmoides Oliver 10.96+0.797"™ 22.37+0.467" 37.79+0.208° 60.82+2.022°
Acanthopanax sessiliflorum Seeman 4151+1.610" 65.31£0.966% 72.46 £0.539" 89.59+0.236°
Angelica gigas Nakai 10.29+0.248™ 18.12£0.145° 28.46+0.545° 50.63+0.437°
Salvia miltiorrhiza Bunge 77.15+1.999 91.11 £0.271 93.96+1.42% 95.87+0.479'
Curcuma longa Linne 12.031£0.254™ 23.96+1.110° 42.90+0.127° 66.1310.112°
BHT 42.17+1.358" 56.23+1.509° 69.03+0.988" 77.20£0.151°
F 272.629 203.145 176.323 360.155
(p-value) (0.000) (0.000) (0.000) (0.000)

"Means with different superscripts in the same column are significantly different at p<0.01.
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Table 6. Reducing power of hot water extracts from the medicinal plants

Sample concentration (1g/mL)

Sampl
amples 100 250 500 1000
Zizyphus jujuba Miller 0.19+0.005"%? 0.23%0.003 0.271+0.016™ 0.35+0.008™
Cornus officinalis Siebold et Zuccarini 0.18£0.010% 0.25+0.005%" 0.3510.024° 0.60£0.040°
Crataegus pinnatifida Bunge 0.19+0.004° 0.26+0.009" 0.28+0.001° 0.31 +0.002"
Cassia tora Linne 0.17+0.008° 0.19+0.008° 0.21 +0.000° 0.27£0.005°
Chrysanthemum indicum Linne 0.15%0.009” 0.19£0.008 0.23£0.015" 0.36+0.001°
Prunella vulgaris Linne var. lilacina Nakai 0.25%0.009" 0.47%0.003" 0.99%0.065 1.92+0.067"
Inula japonica Thunberg 0.26%0.001" 0.35%0.003 0.49+0.006' 0.93£0.038°
Zea mays Linne 0.25+0.001" 0.30+0.008' 0.37+0.001 0.4620.011°
Cirsium maackii 0.18£0.011% 0.20+0.001™ 0.24+0.001°" 0.29+0.003™
Agastache rugosa O. Kuntze 0.14%+0.013" 0.17£0.001* 0.22+0.002° 0.33£0.005
Morus alba L. 0.17£0.005 0.21+0.005™ 0.32£0.016™ 0.53£0.029°
Eucommia ulmoides Oliver 0.231+0.002% 0.25+0.002® 0.28£0.008° 0.32+£0.013"
Acanthopanax sessiliflorum Seeman 0.22+0.002 0.19£0.000° 0.41£0.024" 0.71£0.038"
Angelica gigas Nakai 0.15%+0.003" 0.20£0.001™ 0.29+0.008™ 0.51+0.003°
Salvia miltiorrhiza Bunge 0.17£0.008" 0.25+0.004" 0.40*0.0128" 0.77£0.023
Curcuma longa Linne 0.19+0.002° 0.22£0.003% 0.24+0.009" 0.29+0.010™
BHT 0.53+0.014' 0.84+0.034' 1.50+0.018" 2.81+0.118
F 434,562 909.839 833.040 935.433
(p-value) (0.000) (0.000) (0.000) (0.000)
})Absorbance of hot water extracts from medicinal plants at 700 nm.
"Means with different superscripts in the same column are significantly different at p<0.01.
o wte} 2 W3E viellld, A E A rlEke)] ule} gl e] EFZY A REAY A i ol Bt -2
Z7Vebe S Bolx|RE A8 FEA] AMEEH = Svlol u Mo %;-—8— olA bR AAEAE b}EM ¢ 250 pg/mLell A
£ 9 2o = A Zvte} Aolslrta B s o] Qluk(31). < 59.62£1.573%, 1000 rg/mLel A+ 058 £0.300%2] 4~
o}g fod As HEINE i“u} vl s 3 A EAE el 47
252 uFgA|A] o}-AY £7%e =% A} F A54FEE 59 % 100 ng/mL4l A= 4.46 =0.595%, 1000
(T able 7 A B2 Frr) £513 o) ue} oA AAFE ng/mLol & 21.99+0204%9) 4~AEHE welch
*Pés}ﬁ 21} 500 pg/mLe] F x| A] 50% ol A+ A AT otAlatel o] A Ao AR H7bsEe F716 ule} v
£ v A2 TEF FEE 2% Easldes 1000 HA oz Zrlste] A8 ¥ EE 50 mg%olA 200 mg%=
ng/mLe FxoM e Atz A, FA=, BE FEX, =l wpe} of™Abd A5 oF 1.8 ~5u) Fr8et
S 7t il &Fe] 50% ©]4ke "ﬂ}iﬂr et sl o). HoaxEe] 9loh(32). o] E A3 e Ha A= FE7F 100 ng/
Table 7. Nitrite scavenging activity of hot water extracts from the medicinal plants in pH 2.5 (%)
s | Sample concentration (ig/mL)
m
ampres 100 250 500 1000
Zizyphus jujuba Miller 9.52+1.888™" 16.57£2.436% 27.10+0.891° 86.42+1.969™
Cornus officinalis Siebold et Zuccarini 21.42 2546 26.51 +0.940° 36.67%1.491° 52.98+2.426"
Crataegus pinnatifida Bunge 14.46+0917° 15.23+1.252° 24,46+ 1.137 36.95%0.000°
Cassia tora Linne 7.48+£2.406° 15.94+0.283™ 24.88%1.291° 4475+ 2.450°
Chrysanthemum indicum Linne 9.08+1.662" 17.62+2.216™ 22422217 41.33+1.217
Prunella vulgaris Linne var. lilacina Nakai 29,904_r0,515?1 59.62+1.573° 65.46+0.889' 80‘58i0.300f
Inula japonica Thunberg 22.82+0.566' 30.54%+0.985' 52.22+0.854" 66.17+£2.803"
Zea mays Linne 9.11+1.073" 18.21+0.784% 35.91 £0.789° 57.73+4.027
Cirsium maackii 4.46+0.595° 8.76+0.515" 11.86+1.860° 21.99+0.294?
Agastache rugosa O. Kuntze 10.27+£0.769° 16.50+0.294™ 22. 22+0878‘ 32.15+2.493°
Morus alba L. 27.95+0.774% 30.05%1.893" 4458+2.073 48.32+1.166°
Eucommia ulmoides Oliver 17.63£0.567° 2131+2.165° 22.49+1.441° 2736 1.244?
Acanthopanax sessiliflorum Seeman 9.38+1.283" 18.77£3.372 48.98+2.030% 65.19+£2.429
Angelica gigas Nakai 7.71£1.080™ 10.02+0.953" 1572+1.785" 23.11£0.945"
Salvia miltiorrhiza Bunge 25.94+1.700° 29.53+1.801° 47.33£1.966° 6855+ 0.548"
Curcuma longa Linne 13.82+1.228° 28.13+2.252° 38.21 £2.030° 50.73+0.975%"
F 105.237 148 555 272.455 315.380
(p-value) (0.000) (0.000) (0.000) (0.000)

"Means with different superscripts in the same column are significantly different at p<0.01.
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