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Identification of Biologically Active Substances
from Medicinal Plants

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

ABSTRACT

This study was conducted to investigate the presence of biologically active substances such as phenolic acids,
fatty acids and organic acids in the medical plants like Kalopanax pictum and Acanthopanacis cortex. Alcohol
extracts of K. pictum and A. cortex showed complete inhibition of lettuce seed germination, indicating that
these plants contained the biologically active substances. Eleven phenolic acids including protocatechuic acid
were identified from K. pictum and A. cortex by GLC, and the contents of total phenolic acid were 1.7917
mg/g in K. pictum, and 0.9567mg/g in A. cortex. Polyphenols such as neochlorogenic acid, chlorogenic acid,
scopoletin, rutin and kaempferolglycoside which were not detected by GLC were anayzed by HPLC, and
among phenolic acids indentified chlorogenic acid seemed to be the major acid in both K. pictum and A. cortex
presented in amount of 23.7 and 13.0ppm, respectively. K. pictum contained 5.26mg/g of fatty acids and 27.
69mg/g of organic acids, and A. cortex possessed 3.22mg/g of fatty acids and 9.80mg/g of organic acids,
linoleic and oxalic acid appeared to be the major fatty and organic acids, representing more than 50% of total

fatty acids and 80% of total organic acids.

Key words : K. pictum, A. cortex, phenolic acids, fatty acids organic acids.
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RO Baed Fxnt FAYT xK#ERE AH
7 ole ERY &FE Rt Febe Ao
ye MAT FRYYE B EET TEre ¥
o slele} Rxlget0

2] o] KAREEE®YES HEL Takeu-
chi %22 Pferocapus indicus AT N8l 4HTE

4 = polyphenol # #'HE 8, Entzeroth®

¢ Lyngbya aestuarii 25619  BREEEHH
2.5—dimethyldodecanoic acid ¢ [E%, Nakatani
EEFbE]
E9l 8-nonynoic acid 2} 9 -decynoic acid® 4
B -mAE HY %2 HE #E I Uk

sl KRGHE L EEEH B3 A= phenolic
compounds & MEHTME ERA B HHFE1416
) nEgk W BER{LRE AE RRO S g w
K OHES RTBS By FEEDE fEAA AT
B3R - &R 7 sdeh

2 2] Vel A oldl ME AR —i
fesrel w2l - Y - Fulineasis) gEe 8 gRS
Hp o § HEHITMERRN] WL FAE -RE7
Aot & HEgA Aol Fo] HRMEME HROII
EBEEYE WA BS s A9 de ZE1l
o},

webd X KA = BAES) ST 2ot
s|o] a4l fh M &IF v+ 2EE K
Bi g = |EFo] o] Eo] 4F T phenolic compounds
£ B - REske SEEE-S mEstsich T sl
Baffih - HHE - Gabols] 2 MY $8&  HHE sl
AREFEEHGEE = g - FAA 83 Ef
BEHE dux K #ABE RITSH

20 2] Hibiscus rosa—sinensts 2 -€} 2]

M % FE

Su-Fet 2otele] 715 10 AXKe REEH B
B Bl 4°C AEE RESHA A2 £
matgd ok

BR 1. g38 mdino 83Fms

¥ 10gol 70% EtOH&E 100 ml & #mst
of 25°CeolA 48 Bl f, WEste] BB BK
< EBAE matd 100ml A AhdiEEK
0%% 2% % 5%8 mBsld gy o .
3] « AR ETF 20 Ho] BEKSD <kelol 10ml 4 RE
# TdH BIHFEL BESIG L

E#& 2. Phenolic Compounds 2| %K « BE

GLC ©l ¢/% B : Phenolic Compounds 2]
H & Kuwatsuka ¢ Shindo®’9] H#:-g  #iEste
FAst g & £8&% 10g & 2mg ¢ 1-8-T-
D (Pyrogallol)7} £83 70% BEtOH A& MeOH
(70%) : aceton (10 %)2 1:1 2 B3 Bmko
B AL 33 mHde RET % HEERT 6K
ol hexane & M3t lipid W5 BRET b X
BEEE pH, 2 %S 5| ether & 33| fi - &%
A7) B8-S TMS (trimethylsilylacetamide, 25
% solution in acetonitrile) {65t GLC (Pye Un-
icam series 304 Chromatograph ¢l Pu 4810 com-
puting intergrator & o17) 4MTH HElz R}
slom SRS Table 1 3} #o gL off &K
of o8 FrEsIL

Y response
1. S.T.D response

Y area
[LS.T.D area

xI, S.T.D amount XDF (dilution factor)

Y amount=

&l phenolic compounds ¢ 782 krygier'? 2|
i (Fig. 1)l wlel free, soluble, insoluble fra-
ction &% o] % 482 phenolic compound
£ WA GLC 947 2 Table 1 3} 3t

HPLC el #3 538 : GLC el 4] ##st = ol
2] okt Polyphenol & Snook®8] Aol
gl A% 500mg el O.lmg I.S. T.D(7-OH-
coumarin) 7} &F 3 MeOH 10ml & #Hmste #£
HBEME 3040 MHE % 0.5 4 membrane
filter 2 MAT 8% - SEP-PAK Cy Cartridge
£ #@iA1Z =% HPLC (Waters Model 246 Li-
quid Chromatograph) st @klz #HEslg on
o =l o] SiFHEHE-& Table 2% Zt)

Table 1. The operating conditions of GLC for

phenolic acids analysis in Kalopanax

pictum and Acanthopanacis cortex.

Items Conditions
5% SE 30 100/120 WHP 4mm I.D.
Column
X 1.5m, glass
Temp. programme 130C(2min.)---(5C/min.) -~ 250C
Detector F. 1. D,
Carrier gas Nitrogen, 30ml/min
Injection port
temp. 270 C
Detector temp. 280 C
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Sample

Extract with MeOH/Aceton(l : 1.

Filter

70%)

r
Water Phase

Concentration (45C)
Exract with Hexane

1
Hexane Phase | Water Phase

Acidification pH2

Filter
Extract with DE/EA
T -1
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Alkaline hydrolvsis
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Concentration
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—
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|
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Filter
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Insoluble-bound
phenolic acid
fraction

Fig. 1. Separation and fraction scheme used for extracting phenolic acids.

Table 2. The operating conditions of HPLC for
polyphenols analysis in Kalopanax pictum

and Acanthopanacis cortex.

Items Conditions
Column # Bondapak Cy,
Detector Model 441 absorbance (340 nm)

Mobile phase A  MeOH/H,0/Acetic acid(10 : 88 :

2, V/V/V)
Mobile phase B MeOH/H,O/Acetic acid(88 : 10 :
2,V/V/v)
Flow rate 0.5ml/min
Injection volumn 5 gl

B8 3. Diphenol U # Phenol SR ME
ABE 2 ¢ kuwatsuka 9} Shindo ¥ Krygier 2
Hikel wlel K-S ABE EASIY Amerine ¥

Fo| Hkel wel 750nm 14 # phenol 248
#Eshe 2 Diphenol & Mol Arnow &4
# HCl ¥ NaOH & 4 A% msled 530nm ol A
optical density & BIEsld TE3+d=t # phenol
-& vanillic 88 © 2 diphenol & protocatechuic® o

2 faEsisit

o

Hi 4. WM Hes 2
G}

feliER = AAER > Court 2} Hendel® & kol
wtel &k 10g 2 50mg 1.8 T.D (glutaric
acid)® 7.2ml H,8$0, 7} 2= 100 ml MeOH
2 24 W A 9% BT #2#el chloroform< I
skl i ®l chloroform B2 GLC “HAKS &
Azl ow s fes-> Table 33 Zoh 2 4 B

fib BESrol M.
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Table 3. The operating conditions of GLC for fatty
and organic acids analysis in Kalopanax

pictum and Acanthopanacis cortex.

Conditions
5% Silar 10C 100/120 WHP
4mm 1.D. x 2.7, glass
Temp. programme 90C (5min.)--- (8C/min) --- 230C
Detector F. 1. D.
Carrier gas Nitrogen, 30ml/min.
Injection port temp. 230C
Detector temp. 250C

Items

Column

532l Ffhels] 2 ¥, alkaloids, nitrogen %9
S8 —Bme HiEd wel ek

BR U ER

1. A& mbAL BFns

# 4« EtOH #idimwe] WEEB] o « 9. 43
o @Fe vl EWE BHEL AozA HEMH
fts] mdKkS REZ ANT TF BEEgd 8
BEME KR mEFHAIoH BEERY A A
7} b B RES 2d SvTel ootml #
HE 5% MENAN ¥ #F3Fsl= Ralsch &F
i 2= o5l -8 JESE ngen F

]

AOL =

o] ool vl MBIBES 3¢t o] KRE
Kim"W%o] B&E7 ¥ -4 - 349 438 mhlK
5% MEZT Az9 ¥ S 2t 100%, Yol
79.3%, Yol 70% MEstdl WHsta ER e
Rt g £ o FEMHEEERT Fuh

Plbe #EZ vl Folnol BEREYH L KREHE
“HEF o2 wgEde]l w3 ¥ BRisld MY
of EEMmoR HAasty =T B BRI
gemA HESYHHBES Y= 2 phenolic B3
BEA )

2. Phenolic Compounds 2| E®

GLCol 9% RE : GLCdl o8 28 HEEs
phenolic B¢ % 59 Zow STy 118, &
7tsloll A 12 o] phemolic o] RIEE LT MlmA
ol we}l olE AR B ERE vk o
52 EtOH ¥+ caffeic 8ol 0.7421mg /g
22 7P w9kI protocatechuic &Mool 0.5256 mg/
g o2 t2eow wgokmu(ay 3), MeOH/acetone
REEKESY fMilsss EtOH Ml HEHS o &
Bel 23 AHgok 27+ EtOH i+ sina-
pic 8o] 0.4712 mg/g. caffeic Bo] 0.1054 mg/
g JES® woton MeOH/acetone #ith-2 salicylic
+ wanillic 8] 0148 mg/g, caffeic Bo| 1.1310

Table 4. Percent germination of testing plants as affected by alcohol extracts” of medical herbs.

. . Echinochloa
Lact i t N
Plants species Conc. (%) achuca sativa Oryza sative crusgalli
22 5 10 UC» 2 5 10 uc 2 5 10 ucC
............... YL RTSR -
Kalopanax pictum 6 0 0 100 98.3 98.3 50.0 100 100 0 0 100
Acanthopanacis cortex 81.7 0 0 100 100 100 100 100 100 0 0 100
1) Extracted with 70% EtOH solution. 3) Untreated control.

2) Percent concentration of extracts(w/v).

4) Determined at the 7 days after incubation.

Table 5. Contents of phenolic compounds identified from Kalopanax pictum and Acanthopanacis cortex.

Phenolic compounds

rans—

Salicylic p-hydroxy Umbelli Protoca _ | . p-couma- Tannic .. .. GC analyzed
Plants species Catechol - ringic X . Ferulic Caffeic Sinapic

+ Vanillic . benzoic  ferone techuic ric +Gallic total phenol

mic
......... mg/gee

Kalopanax AY - 0.0668 - 0.0382  0.0541 0.5256 0.0158 0.0856 0.1301 0.0539 0.7421 0.0849 1.7971
pictum B? 0.0210 0.2193 - 0.0131  0.0220 0.3587 - 0.0747  0.0425 0.0341 0.5074 0.0640 1.3568
Acanthopanacis AP 0.0088  0.0141  0.0053  0.0073 0.0435 0.0438 0.0105 0.0876 0.0872 0.0720 0.1054 0.4712 0.9567
cortex B? 0.0177 0.1448 - 0.0075  0.0351 0.0545 - 0.0574 0.0667 0.1153 0(.1310 0.0764 0.7064
W Extracted with 70% EtOH solution.
» Extracted with 709% MeOH/70% Acetone(l 1, v/v) solution.
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. Catechol

1 . p—Chlorobenzoic

14 . Salicylic + Vanillic

oW N e

. trans-Cinnamic
. Pyrogallol

15 . p-hydroxybenzoic
. Phloroglucinol

. Unknown

oo
M= 2 - 41l

. Umbelliferone
. Protocatechuic

. Syringic
g1l 12.
13.
14.
15.
16.

p-Coumaric
Tannic +Gallic
Ferulic

Caffeic

Sinapic

12

Detector Response

16

é 116 214

Retention time(min.)
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)

.
32

mg/g Eo R et mtiggiel <o} - oHER
phenelic B¢ €8-S FLZHE vt wHuHB®
o 23t 4829 %2+ phenolic B BMES SR#:
o BHE Rog BRRc

GLColl4 RME= phenolic %2 MBS EtOH #
Ho] MeOH: acetone ®t} &otew &£uFst o7t
slol H# oF 2f58E ol o]+ Salomonsson
%EMo] xe] .U phenolic B kel IEHmER]
o Z2F Jehgicte @50 MmuskdE

GLC chromatogram (2% 3)¢ Peak 82 f&
—iiEEE& A& f= &% phenolic 82 chroma

Response
factor

.5870

5

4113
-0000
.2937

[ S

2.9121
1.

1.8770
1.
.2203
2.2485
2.0807
4.6474

6165

9614
10

4863

0201
15

Detector Response
5(1.S.T.D)

6873

12

4 WK‘JEG\___)/

I 1 1 i
8 16 24 32

Retention time(min.)
Fig. 3. GLC chromatogram of TMS derivatives of

the phenolic acids in the ethanol extracts
from Kalopanax pictum .

togram (2% 2) 845 Jehd ele B1OH @l
4 phenelic el M =le] el peak E S ©)
o]E phenolic < S#ESIE S A L= (F 6)
free f@ol Al 10%, soluble 14 11, insoluble
A4 108l e o™ U5 caffeic &,
protocatechuic 8, <.7}9]¢] salicylic+vanillic &,
caffeic B°| free ¢ FZE phenolic Baldl  H;3)
soluble &% &v52| salicylic+ vanillic 8, p—chl-
orobenzoic o], 271519 caffeic B, salicylic +
vanillic B, sinapic 8 %°] FZ phenolic Bo =
Bl $4 £2RE Bo Sosulski %2¢] soluble
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Table 6. Contents of phenolic compounds in various fractions identified from Kulopanax pictum and

Acanthopanacis corted .

Phenolic Plants species Kalopanax pictum Acanthopanacis cortex
acids Fractions Free Soluble Insoluble Free Soluble Insoluble
......... mg/geeeerer
Catechol 0.0210 — 0.0066 0.0177 — -
p—chlorobenzoic - 0.1403 — — — _
Hydroquinone - 0.0908 — — - -
Salicylic+
Vanillic 0.2193 0.3365 0.0453 0.1448 0.1531 0.0251
trans-Cinnamic -~ - 0.0062 - - -
Phloroglucinol - - - = 0.0083 -
p-hydroxybenzoic 0.0131 - 0.0149 0.0075  0.0064 -
Umbelliferone 0.0220 - 0.1551 0.0351 - 0.1199
Protocatechuic 0.3587 0.0453 - 0.0545 0.0230 0.0085
p-cournaric 0.0747 0.0552 0.0141 0.0574 0.0328 0.0285
Tannic+
Gallic 0.0425 0.0126 — 0.0667 0.0248 -
Ferulic 0.0341 0.0818 0.0334 0.1153 0.0439 0.1298
Caffeic 0.5074 0.0199 - 0.1310 0.3850 0.0141
Sinapic 0.0640 0.0306 0.0835 0.0764 0.1495 0.0939
Total 1.3568 0.8130 0.3591 0.7064 0.8268 0.4198

&2 % phenolic < ferulic B, syringic #, va-
nillic 8 Felgl o} ol & Mkt MYy At =
RE ¥ 78 A& caffeic Mol ¥ 5 pheno-
lic @olsici & ®Wbel LT |MEE 23l In-
soluble /@9l = phenolic @< 2459 umbelli-
ferore, sinapic B3 < 7}912] ferulic 8, umbelli-
ferone £ 24 umbelliferone 2] &&e| =& &l
el g2 Aol @Ml ok MEEE Hglrh
HPLC ol 93 A®E : HPLC ol 4+ GLCA &

g} 2 deo]uix] ¢gkwl polyphenols 1 neochlor-

Chlorogenic acid

ogenic, chlorogenic, scopoletin, rutin, kaempfero-
lglycoside =& 478 - Aed + ddes(2¥ 4)
polyphenol vl chlorogenic B9l 48] 24t
F 23.Tppm, <7} 13.0ppm 22 7B =43,
rutin ¢] 2 & JEe|tel(E 7). HPLC chronmr
atogram (2% 4) 2 KRFEE peak + Snook B
o #4 HoF nFeo] wol chlorogenic Mo £t
#29] 4-0- caffeoylquinic B & #E=lch

Detector Response{340mm)
Unknown
1.S.T.D(7-OH~Coumarin)

Rutin
Kaempferolglycoside

Neochlorogenic acid

Scopoletin

- 1 1
16 24 32 40 48
Retention time (min.)

o}

i I
3. Diphenol 3/ # Phenol it Fig. 4. HPLC chromatogram of polyphenols
28 55 ST 27ls]st 44 % diphenol extract trom Kalopanax pictum on u
# phenol 482 el 222 & phenol o Hi# Bondapak C; column.
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Table 7. Polyphenol contents extracted from Kalopanax pictum and Acanthopanacis cortex .

. Neochlo- . . R Kaempferol Total
Plants species . Chlorogenic Scopoletin Rutin .
rogenic glycoside polyphenols
......... DpM--eeee e

Kalopanax 0.23 23.7 0.22 2.70 - 26.85
pictum

Acanthopanacis g 13.0 0.92 8.14 1.46 24.90
cortex

" Polyphenol contents were determined by HPLC.

Total phenol
30- {1 Diphenol
2 a . Kalopanax pictum
251 @ b : Acanthopanacis cortex
7

®
S5
515
101
5_

EtOH" MeOH/? Free Soluble Insoluble
Acetone trac. frac. frac.

N

Fig. 5. Total phenol and diphenol contents of
Kalopanax pictum and Acanthopanacis
cortex.

D Extracted with 70% ethanol.

2 Extracted with 70% MeOH/70% acetone
(1:1, v/v).

257t 26.23mglg 22 27199 10.48mg/ g
B gggtos diphenol 282 ¥l%sl%ch EtOH
fhith 2} diphenol 3 #2 phenol
etone fi BT wotow S# S ]S o free /&
o] afgol M @itk o] &&= GLC ¥ HPLC
oAl KR A —#H3td 25 Kwak 3 Kim™’,

Kwon 3} Kim'® %9 ®e] .4y - 3U2 # phenol

48c] MeOH :ac-

EHEHMEZ A phenolic 82 HHRE wo
rFEel ol #E=g o Shettel %22 pheno
lic 82 shv}el hydroquinone 2 fE#15t e &
B3l 98 Wl W B (Amaranthus retroflexus)s £ &
+ Llkg/ha o4 @il e 22 11.2kg/ha
oA & gl 2| ool o|F phenolic Mo] HEEIo} £
Yol EEevo E MAE 5 &% wasigch

=T Woo 2 Kim®’ & B phenolic Bo] 44z
o &F P 4T vie BES BET &£E 10
M#] ferulic B3} protocatechuic B8-S AFx]2] &3
3 OEHS 100% Hstd e syringic B 817

o] EAS MR @&t

LLE9 #RE n]Folwe}l phenolic B-& HEIEM
& Za glem &9 protocatechuic B, caffeic
B %o] 275l ¥ ferulic B, caffeic 8, sinap
ic B %ol M KRt MBto]l AU B
o]} ol BRMY L BRI LMY HE o2 &
HE = d& Aeg Ad=ls

4 MEpFEET AWM U fh RS
Tt eobeleld S - RER s R
M & 9103 Fow ZlFol A= palmitic &,

4B o] 11, 2~18mg/10g o|@che &l Hé  stearic ®, oleic B, linoleic B, linolenic B %2
& SubT gk #o| phenolic B &5l 3l NEUIMI oxalic B, malic B, citric B %9 HE
ain}, Bol, ertuldlA= IrliERe] MXEE STl
Table 9. Fatty acids of Kalopanax pictum and Acanthopanacis cortex as analyzed by GLC.
Fatty acids
Plants species Palmitic  Stearic Oleic  Linoleic  Linolenic  Arachidic  Total SS/3UY
.......... ME/geeeererees

Kalopanax

pictum 0.84 0.13 0.62 3.17 0.50 trace 5.26 0.23

Acanthopanacis —, oo trace  0.25  1.70 0.45 0.08 3.22 0.29

cortex

D A ratio of total saturaed/total unsaturated fatty acids.
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Table 10. Organic acids of Kalopanax pictum and Acanthopanacis cortex as determined by GLC.

Organic acids

Plants species Oxalic Fumaric Succinic Malic Citric Total
............ ME/geeeeeeees

;jfgfn‘m‘” 26.69 trace trace 0.29 0.71 27.69

Acanthopanacis

cortex 8.20 0.03 0.06 0.86 0.65 9.80

F—3ht HEE-S fumaric B3} succinic Mol o
wiHisigle e sHEd < linoleic Bol S5
317mglg, 2713 1.79mg/g o2 &EiRiiBk2] 50
% LlEg Axsdor H88® sHevie oxalic B
o] Sy Fole &M 9639%, 2rlvlel & 8367
%9 HERZ A okl

s SuFol evislel Wil feRiERst BER
S8l Uy M/ BAEAkEGERKRS Ko &
o Kim #1o] x| - - 5| Hiyol HES
o BFMEA PR = HREF el "W - 3Ue JE
olglen, ol &9 Malige U HHBER 4= AL H
£ 2T i/ R feiiee sl Hb OEIRE )
& a4 0022 3o 1.01 2} go} ol E
o} MR+ phenolic 8 4] IRiiER= HHERo)
a8 ¥ BRY Sl & dE ZAolzkm
T @E K HBe #Fe F4klge =3 Al
FVx oicjE2Ye] AER EHERe 5
ppm WEA wlFrhaetie] HFEE EEs WH
sheleta @eEsigch

2 4 STt aET i mae & 113 2Ry
23

Pllbel #RE #as £ o EBRAEYL

saadawi

HEEE

HEHES F8 2HHL dt o2 BH= phe

nolic B3} NGH5EE % HHME So) o]9 Milel ¢

Table 11.
Kalopanax pictum .

Analysis of several components in

Components %
Starch 2.61%
pH 5.81
Total nitrogen 0.23%
Pethrolum extracts 1.02%
Total akaloids 0.18%
Ash contents 9.7%
Ca contents 0.87%
Mg contents 0.13%

© Ao #ES 4% RiEHRE MAYL F8
YHERS g RS Toilelel BEsld »
o} k2 AL HNRoT @ HREaA Yt

] L3

BHEMYS HRO2 4EE#HS Ay phenolickk
3 k% ¥ ABB 5L BHEY KR 2
2

el eviulef EtOH fith#re Abxo) %S
AeHA] B St ARBENHE S 485D 34l

=uFet e sl Ye GLC o o8l BEs ph
enolic -2 protocatechuic B8 4 11&olgion
phenolic 2 8% Y77 1L.7971mg/g, &7}
7} 0.9567 mg/g °1glch

HPLC & s polyphenols -& ncochlorogenic,
chlorogenic, scopoletin, rutin, kaempferolglycosi-
de 5127 chlorogenic #2| & &l &5 23 7ppm,
£ 7t 13.0ppm &2 7FaF mgkel

= iEliggo]l 5.26mg/g, HHEEC] 27.69
mg/g, &7t Igfgke] 3.22mg/g, Ao
9.80mg/g &FE= Ao HUFrl erlsln
o e miiEy A8 S8t otk e
7hEHl = linoleic #o] 24882 50% Ll LS, T8
b9 = oxalic el 80% klbo &z &FH

of loie,
50 B X M
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