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Inhibitory Effects of Medicinal Plant Extracts and
Identification of Inhibitory Substances

Kim, K.U, and 1.J. Lee*

ABSTRACT

This study was conducted to determine the influence of various extracts from 21 medicinal plants
including Bupleurm falcatum on the germination and growth of Lactuca sativa, Oryza sative and E. crus
-galli var, crus-galli, and the amount of their phenolic acids, fatty acids and organic acids, Water
extract(5%) of all the medicinal plants, particularly Acorus gramineus, Cnidium officinale, Aconitum
carmicheali, Bulpeurum falcatum, Zingiber officinale, Angelica gigas and Curcuma zeodaria inhibited over
90% of the lettuce seed germination and growth, indicating that medicinal plants contained the
biologically active substances. The highest amount of phenolic compounds was observed in Prunus
crmenica var, ansu(30.6013mg/g) followed by Aconitum ciliare(29.1008mg/g) and Cuidium officienale (27.
2943mg/g) which inhibited markedly the germination of testing plants, showing the close relation of
phenolic compounds to inhibitory effects. Cnidium officinale contained the highest amount of fatty acids

(24.10mg/g) and organic acids(21.04mg/g) which may be partly related to inhibitory effects.
Key words ; Medicinal plants, A. ciliare, C. officinale, Phenolic compound, Fatty acids, Organic acids.
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Fig. 1. Separation scheme used for phenolic acid
analysis.
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Table 1. Effects of water extracts from medicinal plants on the germination of various plant seeds".

Testing Echinochloa
Plant ) plants Lactuca sative crus-galli var, Oryza sativa
ant species IDAT  3DAT _ 5DAT® praticola
Conc. ¥ eereeninienn, 0 GEL. ~orrrreeiireiis ieenieaieas 9% germination® «--eeeceeenn..
(%)

Rehmannia 2 87.3 88.7 0.29 97.5 92.5
glutinosa 5 24.0 54.3 0.21 92.0 85.0
(X 3}) 10 0.0 0.0 0.00 52.5 52.5

Rheum 2 80.0 87.5 0.55 90.0 95.0
undulatum 5 47.3 84.3 0.43 90.0 90.0
(vH &) 10 0.0 0.0 0.00 89.5 35.0

Astragalus 2 75.0 90.3 0.60 97.5 100.0
membranaceus 5 19.7 80.3 0.47 95.0 85.0
(&71) 10 0.0 43.7 0.22 90.0 40.0
Cyperus 2 41.3 79.3 0.55 95.0 95.0
rotundus 5 10.0 64.0 0.20 90.0 57.5
(8-t 10 0.0 29.7 0.03 85.0 32.5

Avrisaema 2 25.7 95.0 0.69 97.5 97.5

amurense var, serratum 5 22.0 93.7 0.58 100.0 95.0
(R4 10 17.3 62.0 0.12 60.0 87.5

Acorus 2 0.0 9.3 0.11 97.5 95.0
gramineus 5 0.0 0.0 0.00 75.0 65.0
(HAx) 10 0.0 0.0 0.00 15.0 0.0

Cudrania 2 41.0 66.0 0.38 95.0 95.0
tricuspidata 5 26.3 35.7 0.25 92.5 75.5
(FFA] &) 10 0.0 16.0 0.09 70.5 30.7

Prunus 2 2.7 62.7 0.34 85.0 75.0

armenica var, ansu 5 0.0 12.3 0.05 70.3 42.5
(Hal) 10 0.0 0.0 0.00 63.7 17.5

Cnidium 2 0.0 4.3 0.03 95.0 100.0
officinale 5 0.0 3.0 0.01 75.0 85.3
(AT) 10 0.0 0.0 0.00 30.5 7.5

Buplewrum 2 28.0 55.3 0.30 97.5 97.5
Jfalcatum 5 0.0 0.0 0.00 97.5 85.0
(A1) 10 0.0 0.0 0.00 5.0 25.3

- 156 -



Aconitum 2 21.3 84.3
carmichaeli 5 0.0 1.3
(52 10 0.0 0.0

Alpinia 2 23.7 83.3
officinarum 5 0.0 18.7
(ek7) 10 0.0 0.0

Zingiber 2 14.0 48.3
officinale 5 0.0 1.3
(A7) 10 0.0 0.0

Curcuma 2 43.3 89.3
zedoaria 5 0.0 10.7
(o}<) 10 0.0 0.0

Angelica 2 0.0 17.3
gigas 5 0.0 6.7
() 10 0.0 0.0

Aralia 2 3.0 12.0
continentalis 5 0.0 2.0
(%) 10 0.0 0.0

Dioscorea 2 17.0 85.3
baltatas 5 0.0 20.7
(Akef) 10 0.0 0.0

Lindera 2 21.3 94.3
strychnifolia 5 3.7 19.0
(2.9F) 10 0.0 2.3

Aconitum 2 34.3 92.3
ciliare 5 11.7 91.0
x2) 10 0.0 21.0

Paeonia 2 59.3 94.0
lactifloa
var, hortensis 5 6.7 46.3
(=Fek) 10 0.0 0.0

Scutellaria 2 85.0 96.3
baicalensis 5 14.3 86.0
(33 10 0.0 63.3

Control 80.7 97.3

0.60 100.0 85.0
0.00 0.0 0.0
0.00 0.0 0.0
0.65 100.0 100.0
0.17 97.5 97.5
0.00 82.5 100.0
0.45 95.0 97.5
0.02 32.5 75.3
0.00 5.0 12.5
0.61 97.5 97.5
0.03 25.0 22.5
0.00 0.0 0.0
0.12 85.3 90.0
0.04 65.0 70.3
0.00 56.3 60.0
0.19 100.0 100.0
0.09 90.0 100.0
0.00 100.0 97.5
0.84 100.0 97.5
0.04 90.0 40.0
0.00 7.5 12.5
0.60 97.5 100.0
0.10 85.0 75.0
0.01 87.5 42.5
0.62 92.5 100.0
0.53 100.0 92.5
0.06 67.5 57.5
0.44 92.5 95.0
0.13 97.5 82.5
0.00 52.5 35.0
0.83 100.0 97.5
0.62 92.5 92.3
0.35 77.5 87.5
0.65 100.0 100.0

1 Experiment was conducted at the growth chamber with 20°C of temp. and 3, 000lux of light intensity.
2 Fresh weight of lactucae sative at 5 days after treatment,

3 Determined at 7 days after treatment,

4 Concentration : 10 ; 10g/100ml, 5; 5g/100ml, 2 ; 2g/100ml.
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Table 2. Effects of hot water extracts from medicinal plants on the germination of various plant seeds".

Testing Echinochloa
Plant species plants Lactuca sativa crus-galli var, Oryza sativa
iDAT 3DAT 5DAT? praticola
Cone. ¥ crererorienenes 96 GET. wremrecrivesinins eoviieniiins 9% germination® --e--eeeeeos-
(%)
Rehmannia 2 55.3 68.7 0.50 90.0 75.0
glutinosa 5 8.7 21.3 0.18 42.5 40.0
10 0.0 0.0 0.00 40.0 17.5
Rheum 2 77.3 67.3 0.37 92.5 97.5
undulatum 5 78.0 65.3 0.20 55.0 82.5
10 28.3 15.0 (.00 37.5 35.0
Astragalus 2 84.3 85.0 0.44 100.0 100.0
membranaceus 5 4.0 68.3 0.29 90.0 85.0
10 3.3 10.7 0.09 92.5 52.5
Cyperus 2 29.7 64.3 (.46 97.5 100.0
rotundus 5 11.3 46.0 0.08 100.0 77.5
10 0.0 23.3 0.08 77.5 62.5
Arisaema 2 86.0 89.3 0.70 100.0 100.0
amurense var, 5 78.3 80.7 0.50 97.5 95.0
serratum 10 81.0 86.3 0.13 92.5 47.5
Acorus 2 1.3 14.0 0.11 100.0 95.0
gramineus 5 0 2.3 0.03 72.5 67.5
10 0.0 0.0 0.00 0.0 10.0
Cudrania 2 87.0 90.3 0.71 97.5 100.0
tricuspidata 5 51.3 78.0 0.60 100.0 100.0
10 7.0 49.3 0.22 97.5 72.5
Prunus 2 13.7 17.3 .08 100.0 97.5
armenica 5 0.0 4.7 0.02 80.0 6.75
var. ansu 10 0.0 0.0 0.00 47.5 20.0
Cnidium 2 0.0 7.3 0.03 97.5 100.0
officinale 5 0.0 1.7 0.02 45.0 60.0
10 0.0 0.0 0.00 15.0 0.0
Bupleurum 2 0.0 3.3 0.06 95.0 90.0
Jalcatum 5 0. 0.0 0.00 100.0 72.5
10 0.0 0.0 0.00 12.5 i5.0
Aconitum 2 13.0 36.3 0.27 87.5 100.0
carmichaeli 5 0.0 0.0 0.00 75.0 47.5
10 0.0 0.0 0.00 0.0 ¢.0
Alpinia 2 46.3 81.3 0.54 100.0 100.0
officinarum 5 26.0 73.0 0.36 92.5 97.5
10 0.0 8.7 0.12 92.5 85.0
Zingiber 2 59.0 83.0 (.66 95.0 97.5
officienale 5 1.7 9.3 0.09 100.0 97.5
10 0.0 1.0 0.00 55.0 40.0
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Curcuma 2 33.3 60.7
zedoaria 5 0.0 23.3
10 0.0 0.0

Angelica 2 23.0 68.3
gigas 5 0.0 3.7
10 0.0 0.0

Avralia 2 0.0 42.3
continentalis 5 0.0 8.3
10 0.0 0.0

Dioscorea 2 83.0 87.7
batatas 5 45.3 77.3
10 18.0 54.0

Lindera 2 23.7 56.3
strychnifolia 5 0.0 12.7
10 0.0 10.3

Aconitum 2 54.0 79.3
ciltare 5 34.3 77.0
10 6.0 45.3

Paeonia 2 63.0 85.3
lactifloa 5 23.0 65.0
var. hortensis 10 0.0 14.3
Scutellaria 2 79.0 81.3
baicalensis 5 71.0 79.7
10 22.3 25.3

Control 80.7 97.3

0.22 100.0 100.0
0.01 40.0 30.0
0.00 0.0 0.0
0.55 92.5 100.0
0.04 70.0 67.5
0.00 47.5 47.5
0.35 95.0 97.5
0.05 95.0 97.5
0.00 67.5 82.5
0.64 100.0 97.5
0.22 100.0 95.0
0.08 82.5 67.5
0.27 100.0 97.5
0.02 95.0 95.0
0.02 80.0 60.0
0.55 100.0 97.5
0.32 97.5 77.5
0.02 52.5 37.5
0.45 100.0 95.0
0.24 92.5 52.5
0.11 77.5 50.0
0.54 97.5 100.0
0.25 82.5 92.5
0.17 72.5 30.0
0.65 100.0 100.0

b Extracted for 2 hours at 100C and experiment was conducted at the growth chamber with 20°C of

temp. and 3, 000lux of light intensity.

» Fresh weight of Lactuca sativa at 5 days after treatment.

¥ Determined at 7 days after treatment.

4 Concentration : 10 ; 10g/100ml, 5 5g/100ml, 2 ; 2g/100ml.
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Table 3. Effect of alcohol extracts from medicinal plants on the germination of various plant seeds? .

Testing Echinochloa
Plant species plants Lactuca sativa crus-galli var. Oryza sativa
1IDAT 3DAT 5DAT? praticola
Conc ¥
(%)
.................. U GET, wweoveervemineese wreresieeneee-0f gEITAINALIONY «ooceereesees
Rehmannia 2 74.3 92.0 0.62 100.0 100.0
glutinosa 5 0.0 64.3 0.39 97.5 100.0
10 0.0 0.0 0.00 80.0 90.0
Rheum 2 59.0 74.7 0.44 97.5 95.0
undulatum 5 3.7 70.0 0.12 90.0 93.5
10 0.0 0.0 0.00 85.0 75.0
Astragalus 2 70.3 88.0 0.46 100.0 97.5
membranaceus 5 30.0 73.0 0.41 97.5 95.5
10 0.0 0.0 0.00 78.0 63.0
Cyperus 2 0.0 1.7 0.01 92.5 90.0
rotundus 5 0.0 0.0 ¢.00 0.0 0.0
10 0.0 0.0 (.00 0.0 0.0
Avrisaema 2 0.0 2.3 0.01 100.0 97.5
amurense var, 5 0.0 0.0 0.00 87.5 72.5
serrvattum 10 0.0 0.0 0.00 77.5 0.0
Acorus 2 0.0 0.0 0.00 85.0 12.5
gramineus 5 0.0 0.0 0.00 0.0 0.0
10 0.0 0.0 0.00 0.0 0.0
Cudrania 2 67.0 90.3 0.63 100.0 100.0
tricuspidata 5 0.0 4.0 0.46 100.0 100.0
10 0.0 0.0 0.14 95.0 92.5
Prunus 2 29.7 64.3 0.45 100.0 97.5
armenica 5 0.0 7.0 0.12 100.0 100.0
var . ansu 10 0.0 0.0 0.00 90.0 95.0
Cnidium 2 0.0 0.0 0.0 77.5 82.5
offictnale 5 0.0 0.0 0.00 12.5 7.5
10 0.0 0.0 0.00 0.0 0.0
Bupleurum 2 0.0 0.0 0.00 47.5 87.5
JSalcatum 5 0.0 0.0 0.00 10.0 37.5
10 0.0 0.0 0.00 0.0 0.0
Aconitum 2 0.0 0.0 0.00 100.0 100.0
carmichaeli 5 0.0 0.0 0.00 67.5 35.0
10 0.0 0.0 0.00 0.0 0.0
Alpinia 2 6.3 20.7 0.17 100.0 100.0
officinarum 5 0.0 3.3 0.02 87.5 85.0
10 0.0 0.0 0.00 32.5 22.5
Zingiber 2 0.0 28.7 0.41 95.0 100.0
officinale 5 0.0 0.0 0.00 52.5 17.5
10 0.0 0.0 0.00 10.0 0.0
Curcuma 2 0.0 0.0 0.00 100.0 97.5
zedoaria 5 0.0 0.0 0.00 32.5 30.0
10 0.0 0.0 0.00 0.0 0.0
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Angelica 2 0.0 65.3 0.53 100.0 100.0
gigas 5 0.0 23.0 0.23 95.0 92.5
10 0.0 0.0 0.00 32.5 62.5

Aralia 2 0.0 0.0 0.00 100.0 75.0
continentalis 5 0.0 0.0 0.00 90.0 52.5

10 0.0 0.0 0.00 0.0 0.0

Dioscorea 2 0.0 3.7 0.03 82.5 92.5
batalas 5 0.0 0.0 0.00 80.0 40.0

10 0.0 0.0 0.00 0.0 0.0

Lindera 2 0.0 2.3 0.01 100.0 97.5
strychnifolia 5 0.0 0.0 0.00 80.0 30.0

10 0.0 0.0 0.00 0.0 0.0

Aconitum 2 0.0 12.3 0.10 95.0 97.5
ciliare 5 0.0 0.0 0.00 92.5 87.5

10 0.0 0.0 0.00 92.5 55.0

Paeonia 2 0.0 3.2 0.01 100.0 92.5
lactifloa 5 0.0 0.0 0.00 100.0 72.5

var . hortensis 10 0.0 0.0 0.00 75.0 42.5

Scutellaria 2 65.0 92.0 0.63 100.0 95.0
baicalensis 5 11.3 85.3 0.40 100.0 0.0

10 0.0 0.0 0.00 97.5 0.0

Control 80.7 97.3 0.65 100.0 100.0

U Extracted with 70% ethanol solution and experiment was conducted at the growth chamber with 20°C of
temp. and 3, 000lux of light intensity.

2 Fresh weight of Lactuca sativa at 5 days after treatment.

3 Determined at 7 days after treatment.

4 Concentration : 10 ; 10g/100ml, 5 ; 5g/100ml, 2. 2g/100ml.

Table 4. Effects of different solvent extracts from medicinal plants on the germination and growth of
Lactuca sativa .V

i Solvent Ethanol Aceton Chloroform Ether
Plant species C 2
‘(’% 1DAT® 3DAT® 5DAT® 1DAT 3DAT 5DAT 1DAT 3DAT 5DAT 1IDAT 3DAT 5DAT
0.2 0.0 8.0 035 0.0 78.7 0.57 32.3 80.0 0.36 0.0 8.0 0.39
Cridium 0.5 0.0 00 0.05 0.0 7.7 0.07 2.3 37.0 0.13 0.0 9.7 0.10
officinale 1.0 0.0 D¢ 0.03 0.0 0.0 0.0l 0.0 27.3 0.10 0.0 8.0 0.07
2.0 0.0 0.0 0.00 0.0 0.0 000 00 0.0 0.01 0.0 0.0 0.00
0.2 0.0 683 0.14 0.0 76.0 0.19 0.0 8.0 0.35 0.0 69.3 0.24
Bupleurum 0.5 0.0 00 0.00 0.0 0.0 006 00 00 015 00 0.0 0.01
falcatum 1.0 0.0 0.0 0.00 0.0 0.0 0.00 00 0.0 0.00 0.0 0.0 0.00
2.0 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
0.2 0.0 633 0.21 52.3 90.7 0.52 60.3 91.0 0.49 0.0 71.0 0.29
Acorus 0.5 0.0 0.0 0.01 47.0 92.0 0.21 52.0 72.3 0.25 0.0 0.0 0.07
gramineus 1.0 0.0 0.0 0.00 0.0 66.3 0.08 0.0 58.0 0.13 0.0 0.0 0.00
2.0 0.0 0.0 0.00 0.0 4.0 002 00 1.7 9.01 0.0 0.0 0.00
02 13.0 693  0.47 63.0 89.0 0.62 83.3 92.0 0.63 64.0 87.3 0.54
Aconitum 0.5 0.0 1.7 0.01 44.0 80.3 0.63 80.0 83.7 0.60 50.3 73.0 0.39
carmichaeli 1.0 0.0 0.0 0.00 21.3 78.0 0.58 77.3 86.0 0.65 8.0 30.3 0.09
2.0 0.0 0.0 000 0.0 0.0 0.00 71.0 82.3 0.63 0.0 0.0 0.00
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0.2 0.0 0.0 0.05 4
Curcuma 0.5 0.0 0.0 0.00 1
zedoaria 1.0 0.0 0.0 0.00

2.0 0.0 0.0 0.00
Control 80.0 90.7 0.54

(= SV )
o~ O W

82.0 0.42 53.0 90.0 0.49 0.0 61.0 0.26
74.3 0.37 0.0 77.0 0.383 0.0 0.0 0.07
32.0 0.09 0.0 67.3 0.25 0.0 0.0 0.00
41.0 0.01 0.0 4.3 003 00 0.0 0.00

Y Experiment was conducted at the growth chamber with 20°C of temp. and 3, 000lux of light intensity.

2 Concentration : 2.0 ; 2.0g/100ml, 1.0 1.0g/100ml,
¥ 0 germination at 1 and 3 day after treatment.

0.5 0.5g/100ml,

0.2:0.2g/100ml,

4 fresh weight (g) of Lactuca sativa at 5 days after treatment.

e 4%, ABHET 6l %9 £EHHHRES et
Wel o] R ALY Ho] MEY WEES M
BER 22 HHMES ok

N, %8, 7 &, #£%e ethanol 3} ether
M- b BEEc & OHEEE veld e o
+ HHe MHlwEL ether o ATEEel FFol
thanol o] H[FSl B2 #HESS & fhb
B @ E80 o]l E HAEERE  EM
o] i Eol ether, chloroform® #+& JEfRit#s
ol mrEs el [FIRFe] ke Bl WEsel Ko
o2 ek by AEWE
thitizt BH-F2] aceton, chloroform, ether #iiH&
= WEBRE vehl A Fd o]F HEel b
B 23Le Ay oo #wdcl oo e
&R+ Heisey & Delwiche® 2 Harada® %9]
wEral Ax Y Al <ot Bi=EE kdipel of
27 A Aoz B

Ll Ee] #3=2 njFolnol EHEYS oS 52
i A EEMEEEST dv Aoz BHT &
o2 o]l 5 M2 phenolic compounds % HHE
Ml fEERe BES WESIY

Phenolic compounds2| oM FAE : 2% 29

®£ 5+ GLCE ##, MxE3 phenolic acids 9
#E#¥ chromatogram3} #tE 4 #2] phenolic com-
pounds® #@E I S8 JEhd ZHoE Ffoo
30.6013mg/g, EE7F 291008 mg/g, /&) 272947
mg/g o8 wstow HZE HE Zo| @ phenolic
a8 =& Ro® Jetyet

HEE 1, 2014 WEER o 1B HEL
&9 %3l Duke¥ o] MEI MR- =
phenolic acids 8] ferulic acid & 2.7743 mg/g¥}
3.5442mg/g, acid ¥ 15.7083 mg/g 3}
25.7540mg/g & £& BHIEL Ao WHIAR
A E o]E3 BBrel U= oz FHse W
FEECR 7 ot 58, BB S ferulic acid§ 4%
g gAEst dgleh

e-

aceton, chloroform

L
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T

. Catechol

. p-Chlorabenzoic
. Salicylic + Vanillic
trans-Cinnamic

. Phrogalloi
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Fig. 2. GLC chromatogram of TMS derivatives

of phenolic standard(1.5m x 4mm glass

column packed with 5% SE 30 on

100-120 mesh Chromosorb W)

b EE, 482 # phenolic BB & Tou o
Eol %3 2+ F phenolic acids 7} umbel-
liferone#} p-coumaric acid & o]E-& £ %2

Hol Sohd Lo HEBRE Uthiel ol M
e # phenolic 8L Fo v MHHRE &
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Aes Bxscl 28 HE 1, 264 WHIBE I
b =9hdl 48, AE®E, W, XL & phenolic
a8 £4 +& 4.6372mg/g, 3.9373 mg/g,
3.5463 mg/g, 58904 mg/g-T /L FHS}Z Yol
o] Fo] ¥l #HIBE~ phenolic compounds
mk otUel fih AR BBl Qv Aoz EELch

M ke ##Re 2 o phenolic acids &) B &
B3l x]al #EGK phenolic acid 9 EEE =3 BE
g Ae® Fsolor ¥ Aoz B

Maleic

REBrER o AWEe oBE-RE  EAEpRS
B S FEES R AR B#% chromato-
gram¥} o] 59 #H ¥ 28 19 33 &£ 6,
73 Zeh BEESRRS 79 #iTol 25.30mg/g, /I
o] 24.10mg/g, B&H -l 14.66mg/g 2 41 #H
®,AEH, B8 32 B9 Bp®E &%Fsiw
deon, 53 HE#HE linolenic® 172mg/g,

=, )&, 8= oleicS &% 10.01mg/g,
15.47mg/g, 9. 61mg/g, %#% E&K+ linoleic
< 52lmg/g # 2.81mg/g EHsm Yo Aggfn
Befsme el &80l vk S/ T s IR 2
WEe] BEMBIBEZ Fuvl &7 0242 7
2 gigtom JIEE 045 2 ustol £ ZHo] @Y
g PERiMRS] HRlo] Bt oA X FhAlto] ot
E A —Hagdeh zEv B F= Cy & ara-
chidic &] F&o] =o} o] th&Ee] 22323 7
Fokot M Re PRIBES 24 F —EK3A
= %ol

FHBme A$E K¥Fol 29.78mg/g, EE
2383 mg/g, JIBo] 2104 mg/g o2 Woom A
B, 5%, AE#® S5 2B AMRE afz
el o] FHBE BF A5 WMl slv
Aod vepyket

BiEe] #RE e & ERAMYS BEN

Oleic
Citric

Palmitic

Detector response
Oxalic

1.S.T .D(glutaric)
Linolenic

Myristic
Linoleic

Arachidic

Fumaric
e — =
Stearic

Hig Ry higHEy ol 58 se]gles ool BH ) , )
8}1 9’1 = phenolic compounds —Q—} EE%$ DJ 7%1% ’ Retention timles(min.) “
B o] MBI ES A%sl FBol &= Hol of Fig. 3. GLC chromatogram of the standard fatty
J7b ERE and organic acids.

Table 6. Fatty acid amounts determined from medicinal plants.
Fatty acids
Mpyristic Palmitic Stearic Oleic Linoleic Linolenic Arachidic Total X §/% UY

Plant species

............................................................ e T RO SOV PP
Rehmannia .
glutinosa 0.58 1.15 0.87 1.50 0.36 0.81 0.04 5.31 0.99
Rheum .
undulatum - 0.64 0.92 2.16 0.32 0.17 0.14 4.35 0.64



Astragalus

SSRGS s - 126 0.58 194 0.58 0.31 0.12 479  0.69
Coperus - 0.65  1.31 1.23  0.30 - 1.45 4.9 223
Av’;fe’s”e”ﬂ%’:f"se 1.29 0.79 2.27 0.21 - - 4.56  0.84

Agcr‘;"”‘fmeus - 1.56 0.85 2.83  0.44 1.72 0.65 9.05  0.81
Cffc%ifmm - 1.05 017 090 0.58 0.24 2.07  5.01 1.9
P:Z:"“Sm‘fs’;”e"i‘” 0.21 1.09 13.43 10.01  0.21 0.26 0.09  25.30  1.41
CZ%’C’}ZZI‘Z 0.26 2.56 3.82 15.47  1.13 - 0.86 24.10 0.45
5}’;%2”;“’:‘”’” - 100 0.76 1.9 5.21 0.42 0.06  9.14  0.24
Aconitum - 0.43  0.32  0.37 0.3 - - 147 1.04
‘%}%ﬁ;ﬁamm 0.16 0.61 1.09  0.72  0.21 - - 2.79  2.00
Zé}’%gﬁf?;;le 0.27 128  0.25 149  0.32 0.34 0.10  4.05 0.8
i’;;c(fa”;‘; 2.76 0.84 3.85 260 0.43 0.91 - 11.39  1.89
Ag’l?gaef”” - 2.06  1.19 9.61  0.63 0.93 0.24  14.66  0.31
Aralia - 0.73 - 011 0.80 0.22 - 1.85  0.65
Dioscorca - 0.17  0.41  2.01 0.2 - 0.32 313 0.40
L;fgf;flifolm - 0.91 1.13 0.13 - 0.31 248 0.97

ch‘l’i:‘li‘e”m - 0.74 0.60 2.06 2.89 - - 6.20  0.27
Pz‘;i‘}%a - 0.94  0.28 2.58 ]0.39 - 0.07 426  0.43
Seutellaria, 0.40 0.7 0.69 2.9  0.57 1.23 - 6.55  0.38

1) A ratio of total saturated/total unsaturated fatty acids

Table 7. Organic acid amounts determined from medicinal plants.

. Organic acids
Plant species £

Oxalic Fumaric Succinic Malic Citric Total
...................................................... IRE/E  wovermrermismermiesisiraeieisninesmrnsnireeeies

@7;;’;,“,;‘;"” 0.94 0.11 0.34 1.01 2.17 4.57
R,f’,fg;”lamm 21.25 1.44 1.43 5.66 29.78
A,;Z%f:;ams 1.30 1.17 0.46 0.57 3.76 7.26
Coperus 1.02 0.15 0.27 0.69 3.06 5.19
AvZ'f-‘f”s’Z”wZ}Zi;””“ 6.74 - - 0.99 5.45 13.18
A;r%ineus 11.43 - - 3.61 1.26 16.30
%‘-ﬂ%ﬁm 7.39 - - 1.66 4.71 13.76
Q’Z:'f‘sa,fs’,:" enica - 0.06 1.33 0.25 2.54 4.18
Cgfj};’;‘k 4.44 0.66 1.22 3.57 11.15 21.04
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Bupleurum 0.48

falcatum 0.28 1.18 4.11 3.01 9.06
Aconitum
carmichaeli - - - - 0.69 .69
Alpinia ‘
officinarum 11.66 0.88 2.29 2.71 17.54
Zingtber )
officinale 16.43 0.26 2.44 0.38 4.32 23.83
Currcuma )
zedoaria 7.24 - 1.58 0.51 4.46 13.79
Angolica _ .
gigas 0.12 0.75 2.72 8.99 12.58
Avralia
continentalis 3.72 1.56 2.15 1.10 1.30 9.83
Dioscorea )
batatas - 0.17 - 3.17 9.08 12.42
Lindera - 0.12 0.97 0.57 0.72 .38
strychnifolia . . . . 2
Aconitum }
ciliare - - 0.33 1.64 1.97
Paconia lactifloa -
var . hortensts 8.29 3.30 0.45 5.36 17.40
Scutellaria )
baicalensis 0.56 0.14 0.43 1.21 5.58 .7 .92
HigE el 24 BBte] Sle Ze 2 e MBI
1 B B} =oo NEBL 2410mg/g o FRMERE 21.04
mg/g o) BHEBS AL AN Sl BFME
RS GE% 217 EEMDY o= HhHe) MR =G TEMW, NE, £ £L oleic, li-

w, 9], ARzl BFel nlz& EEy olEe BF
gt phenolic compounds & fEHEE 2 AHme] #
HE a8S HEY #HRe e 2ol

1. #HERHEYS kB ¥ SR THHHEY BF
MR AR o] @ BEsld HHAMHS B
T, B, BFF, 485, &8, BF, L ®/tY K
BRI 5 %= A=Y BF Y AHE 0% LE
mElsl R, FWF, XEE, AGH, N5, %84,
Mr, &Ik, B, LEE, BE, Y 3T
W 2%c A=2 BF Y £FE 95% o4 MFH
shgich

2. MmBHEE 2 AR HEEEe B
o2 MHIRE+s ZRE 3o ethanol, ether, ace-
ton, chloroform & JES Jeb o HEME =
TR HEE veb A= @k

3. #EEHARYEY-] Bt FFES phenolic
compounds ¢ -2 #&{- 306013mg/g, E& 291008
mg/g, & 27.294Tmg/g O 2 wkorT BHEME
HBRE o]EY B¥ul ohizl M phenolic com-
pounds & FEES} WI MBe] v AL B HTE
ek

4. HEMEL IRR 2 AHEERT & MEs 8

noleic, linolenic Z-& RggFAEFM S £8 §HF

st glgieh
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