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H Q: AYANEF} AJAEL YA E alldochemicalsE ¥4 87 1 FFEHAE RASIAT A4
B3 ARAE 229 7k /144 TYE FFole FolE HolA) U A4 EQ 7iutF e 7HEA
FYE §o] 90 mgml 71 EA Jeitth A4 &Y e FE A A Aspergillus phoenicis
KCTC 12289 878 & 7lulE oA e Vel o clear zoneo] 18 mmyA X EAF AL A=A At
AE 2 YA E Fxo)A TAYA ol JAHHEA clear zoneo] 24 mme} 22 mmZ FAHHU L v]F 22
23 92RAF L IR/ YAHAA clear zoneo] 22 mm$} 19 mmE YERg T A A EQ 7vtE 3 A
3} 29 n)2Aa) 23 QA EA ES0 A EQ Bacillus sphiaericus 23629} Bacillus sphiaericus 2297, Ba-
cillus thuringiensis var. subtilis®} Bacillus thuringiensis var. cereuss] A} 338 o] Hetted s§A &0l Z &
Zo)A grFBA ol 7HA A ebstth. 53] Bacillus thuringiensis var. subtilis®)| 4] clear zone©] 32 mm2&
4o e 2ARUY. Qo F2Me 44 IYE ol ¥EFE UF A0 A Y
e & & A AYJEQ 7o AR EQ v TR TH HAEY $54E HPLCE 4EE4
& A3} 749}E-L hydroquinone?] 3%°l, U]Z A2 F & cinnamic acid®] 5%}, A E-& benzoic acid$] 7
Zo] B4 5th. Phenolic compound Ztztoll Wl Aspergillus phoenicis KCTC 1228¢] tj ¢ 34 3-&
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coumaric acid$} benzoic acidol| A} RAME LT}

HMo: 7184 THE, AR E, AYYE, ¥E JFE, FY A, FAFES.

M E
guos JeAds $24d g8 AN 3

F T olE7 A5 %S e AUEIL AEAY

B EA(biological active substance)o|ZZ Tl 2E<]
ARPHEDL IA 22F2 EFsed Ade 4E4%
ZAEARA HEaLold, EAE alllopathyddE Yo
e EAE 489 AFE FA3AY dAsk alleloche-
micals®} 74 2A(NEBY4F4 : phytoncide)st 234
B3 o] IthsgmA— 1978, I F#ZE 1986, Kim and
Lee 1996).

Griimmer(1961)% allelopathy®] 7/4d & njAE|71A] &
AFL L5 B0 nAEd nXe A EA Al o
& ATE AFBIAT. 2 olF HEY JAJNTER A
9] dgog uAES AFL AdAske dFA BN
A A7 FAL 7HAA =Hi H2ole “SIAHA
oA A& uPE 7 AZFEL" giF A7 vd@
o FYPPE AT 4894 AYPH T Q. o] ==
HeE uAE o] EY AR %L € F Jon
AE E§ 259 JAEZY allelochemicalse] 2l3iA] W)
ALY AR BEXE WY & Qivked 2HE 2%
3 UtH(Van der Putten er al. 1993).

Phenolic compound= 4 4% F 3} £ € o9

72 AgE PIEHEL /N e A, A, vt
olgta % HFY AYd uiF WojRgo YARIHE
R Z= Edo|tHol ¥ 1997, Miles 1991, Snook et al.
1991). olg} 7 gFEIFe 2AHAHKIE F phyton-
cide$} phytoalexin EZFo] JEANNN RFEH7| BEol
tH¥BEA&= 1978, Barz 1990, Duke and Lydon 1987,
Harborne 1990). & 489 #Z8L o 80%7t ¥4
£ ey 2 AT $AE HAEY BREoE U9
BARA AR 2 Bopld 874 2 AAME A
Aol e AEANe HGE gy dud I
Ro|¥ gitsiA A9 AUPAEHY dE d7E 1Y
33 o).

AEse] A5 phytoncide2E vHs9] allinoln}
usnic acid So] WAHY o FYdM e v ¥
£ Jehie 4E2 g, 6%, 9], YT 5ol 2
ZHAHA T 1992, A T 1994). 53] phenolic com-
pound?! chlorogenic acid, p-coumaric acid, ferulic acid,
caffeic acid 5-& shikimic acid A2 & 3] A4 A&
8 FApgorst AEWATY BFE dAshe EFZ g
A 2ui(Duke, 1986), HEEHH WAE A% AAJE ¥
o, AxA, 424 ML 5o o]&=FT AUHOsborn et al.
1988, Wink 1987). &1} olgi§t EAEL dFEFHV} A
FHE uzg AES HA FE37) dE] otF7A
AgAo2 oA F3A T ALE] T 4 s

B A7e 197d4E @38V EAD A7 (BSRI97-4441)] oj3te] £PHQL.
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Aol UE 277t BT Q) wRe] oz FAEE
2y g4 249 iz §42 2997t Ad3 Eq.

ned B d7e $ust ABAE 559 ASPE 9
%] phenolic compoundg ¥A3}IL °]E &9 soluble
solidgt S ZAN ¥ A BWIA IFA Aspergillus pho-
enicis KCTC 12289} E¥v|BE  Bacilus sphiaericus
2297, Bacilus sphiaericus 23629} Bacillus thuringiensis var.
subtilis, Bacillus thuringiensis var. cereus®) ©jd}e} ¥
€ /e 4EE 9438 9. =g HRENE phe-
nolic compound HE JFBYEL IAEY EYYRL
2 aA BAASE Aspergillus phoenicis KCTC 1228 &
Zo Wl FFPA o] 7P & phenolic compound& ¥
ez FFA MR JxARE AT dFE
A8

e o 9y
Alge] g} J12Y YE ¥

AB2EQ Chenopodium album var. centrorubrum(%go}
3), Humulus japonicus(@4¥93Z), Portulaca oleracea(3n)
&), Solanum nigrum(7}v}E), Taraxacum mongolicum(%)
EY)3 ASKIEQ  Erigeron canadensi(®¥Z), Rud-
beckia bicolor(Q3H =), Phytolacca americana(v)S+A )
B), Ailanthus altissima(7VEU5), Oenothera odorata( 2%t
olR), Ambrosia artemisiifolia var. elatior(s§AE), Eupa-
torium rugosum(NYE5Z), Taraxacum officinale(MFNE
#l), Rumex crispus(22)Rol)el U& AHAd 8329
€ UE F HEAVY /184 1¥E Y dEYI
HAE Yol aR 784 18 E g 2389

B F8532d9L Z NgY Y 200 g T FFT
ILE $o] 80T ZAz7Io)A 4842 J2A F 279 fil
ter paper2 3313, o4 WAE st 0.2 um(MFS,
Japan) 1314 syringe YE|2 YFAHA wole} {34 4
A AHgssiT. olg Fad9 M4 2YEY T
387 A% 329 | mE 24F Hsof 105C incu-
batorojA] A=A g ¢ IRFE SAFYHESH
o] 1989).

g S A 25 =Hje 2F

18 23S g% e F2d Ae &34
+0 AR ARE A AF 100 g T 500 me) 75%
AL Tl 85C water bath Wi 347+ 5 o}
% ¥ filter paper2 «3}3}3 rotatory vaccum evapor-
atorZ Jge& FEANU o 24 50 mig B2H, 0.
2 ym 134 syringe filter2 YF3to] AW,

HEHAAN FF Aspergillus phoenicis KCTC 12288
AYE oF2 Ao viAE potatos} glucoser} 3
#¥ PDA(potato dextrose agan)ilx]& AME&tt. E%F
UL FF¥ Bacillus sphiaericus 2297, Bacillus sphiaeri-
cus 2362, Bacillus' thuringiensis var. subtilis, Bacillus

FZHNANA 2D As

Table 1. Composition of media for antimicrobial activity

Fungus and bacteria Contents
Potatoes 200.0 g
Aspergillus phoenicis  Glucose 200 g
KCTC 1228 Agar 15.0 g

Distilled water 1000 ml
Bacto-Yeast extract 0.5 ¢
Bacto-tryptone 10g
Soil bacteria NaCl 1.0g
Agar 1.5%
Distilled water 100 ml

thuringiensis var. cereus® AREF3I32n] Hjx| & yeast ex-

tracts} tryptoneg 713 WA & ARE-3}SicHTable 1).

FEYe| #74 HY

AU EYnAEY i FFA HlEZe Z A
Hadd 5 mig FHFFE ¥ AF9 3 (aggregation) S
Was] dsto] ARPAIAY Tween 208 200 gl A7t
o I F P Es 488 283 clean
beachtjollX Fd€ Z APdd aFF 29Fo¥E 4zt
AF32 NN F wiAEA} 4~5 mmQ PDA ¥}X)
o #F% 01 m¥e& FFsz 44 fARdE JES
dg Y =2HAY. 3E AEE FE4E pore
size 0.45, 0.2 ym membrane filter2 A3} g FY
Fol 250 pl9] AL AT, 28R 26T incu-
batore}A] 48A)17t E<t wlokgt F disc F+91¢] clear zone
9] A7 (mm)e vlasie ¥73 M A4gE AASAG
(Benson 1990, Conner and Beuchat 1984).

F@el 48

AAYES AINE F A2YUTH ESUAE o
3o A AN Vel 7bEs olFAEE, SAEY
phenolic compound§ HPLCE o]4-3le] AEEA 3
F432% A8 AL 29 20719 3324 40 mE
#Halo ¥3} NaCl 10 miE 7F¢ ¥ IN HCIE o]&3o
pH 22 2A8Y. A7) ethylether 20 mIE ¥ 42+
g ¥ etherd& v £492u7]e] To7, o] ether
Zo] 5% NaHCO; 9 20 mlE Yo oA 2% ¥
ctherd2 HEZ NaHCO; §439& H3iAH(33 vt
¥). HCIE o]&3l9 438 NaHCO; §43¢ pH 22
238% oS ether 20 mliE NaHCO; €938 239
ether3& HHHTHGH wrE). o] etherF S rotary evap-
orator2 FEA I F& AFEL Sml acetonitrileZ &
HAA membrane filter2 ofFF F HPLC(Hewlett
Packard Series 1050, U.S.A) B4 & A|E2 ARR-3iY
(7 1993). Diode-Array Detector(250, 254, 284 nm) £4
Z7A22 Column® Lichrospher® 100(RP-18, 4 mm id.
X 100 mm)& ARE-3t}h. Mobile phase= acetonitrates}
sodium acetate buffer(A pump: acetonitrile, B pump: 0.



19999 29

02 M sodium acetate buffer)E ©])23}7, flow ratec 1.3
ml/min, injection volume& 20 pl2 3}4it}.

Phenolic compound ¥ 37§75}

AR EQ 7k A& nFRE TS HAES
HEEMS Ueld phenolic compounddl] thd Y
YL 7Z+ phenolic compound(p-hydroquinone, hydro-
quinone, cinnamic acid, benzoic acid, scopoletin, benzoic
acid, p-coumaric acid)E 10~* M9 ¥EE ZAdA A&
2 o] 2o 74 FAT o] AL AU

2% 9 2%

FEY 7Y DYE Y

A 01989 F29 W9 7MY IIE FF F
Adelst fABe dsiMe FRAAT WAL AL
H, o] 51997 AR EH AP EY F2de2 T
oot §247 4¥e ¥ A ARE T WFA
g3, ABYE Fde §HI2ol FALt F24%
£ 7P 2A 9ARAR AT & dYdMe AE 32
A9 7h8d IFE TFo| FALlt /2R 2 7
@Y UXe FIAAE YorraA AYHE 5T A
BNE 9%9 M4 ZFE BFE ¥E HESUG
(Table 2). & F&9] 7}84 I¥ES ¥IFE AT
Ase AR EDL AYAE 2 E Aol HolA W4t
o AYJE FolMe 7utsel %0 mg/mle, ABHE
ZFAME SIS B2s) 80 mgml2 VF e THEA
IFE AFE e =G BAEIH oSAATY

Table 2. Contents of soluble solid in ethanol extracts of
naturalized species and Korean native plants

. Contents of
Plant species soluble solid
Solanum nigrum 90mg /ml
Taraxacum mongolicum 70mg /ml
Korean Humulus japonicus 50mg /ml
native
plants Portulaca oleracea " 40mg /ml
Chenopodium album var. %0mg /ml
centrorubrum '
Ambr.osia artemisiifolia var. 80mg /ml
elatior
Erigeron canadensis 80mg /ml
Ailanthus altissima 70mg /ml
Naturalized Rudbeckia. bicolor 60mg /ml
species Rumex crispus 60mg /ml
Eupatorium rugosum 60mg /ml
Taraxacum officinale 50mg /ml
Phytolacca americana 30mg /ml
Oenothera odorata 20mg /ml

Allelochemicals®]- 37 &3} 53

7HA 1PE e Z7t 50 mg/ml, 30 mg/mlE 7pnl
Z3 HAE, dxRg gL FFE Y. o F
(19979 FAgols} $2A% APA EEs =2
2go) 7Hg AAEH 2A Yoz FAYFAE Y
FBAAT} Y& Aoz Alg€r)

XpdAlEDl HAE SEUol ot Aspergillus phoen-
icis9| ey

Allelopathy@7d] o3t 7 EAge] tfd A+ Zent-
meyer(1963)e] A3 AFHYow H FjdiMe g
%(1992)0] Lithospermum erythrorhizon(R2])e] oler-& F
Zolo| Aspergillus versicolor$t Aspergillus parasticusd]
g FaEL B vl Qlth. Barz(1990), Mugedost
Waterman(1992)& &7¢] AR {AY Fo A3AF F
of stressS oW EQHAE 84S SEE] AT £
2 XA} YHEYA i & AddA AN EL 7
"} 2248 Aspergillus phoenicis KCTC 1228¢) o3t
clear zoneo| 18 mmZ #FF¥o] 714 IA Yeltony ¥
AYAE A SHJHFig. 1-A). g § F234 &
748 YeA gAw 2APAHL oA A (Fig.
1-B, D), #9E F&4L Y4y YA 43T X
AYAE A=A F%HFig. 1-C). & A=A 7ok
L AL th¥-¥0o| Aspergillus phoenicis ZFo] sl
FHEAE BolA] ATt

B AN EQ HAEY FEAL 24 mm9 clear zo-

Pueraria thunbergiona

Humnlus japoniea

Fig. 1. Comparison of antifungal activity of ethanol
extracted Korean native plants against Aspergillus phoenicis
KCTC 1228.
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neg, Bxe 22 mm9 clear zoneS FAFHA TAIA
5 4AIMZHFig 2-B, C). vl=AEF F29& TAYA
& oASA AT clear zoneo] 22 mmE UEGT
(Fig. 2-A), 9FHAFL ZAZYAo] gzt AAIHHUA
clear zoneo] 19 mm& ZFALHUHFig. 2-D). A E3}
Bl 23 Y-e AL AR B Aspergillus phoenicis T
st digd FFEEE Jdehlidded 32 o9 e
FAEA S olgstd FaA ARE A=HL U W
(1989)& Taraxacum platycarpum® FZH0] Botrytis
cineread) Wd FFPA0] AW EAJAE 100% HA)A
A Taraxacum platycarpum®] & A ML I3
2 Stk 53] A EQ v T eyl 1980
d ojF Uidd] FAA E BT 1994, F 1989),
clear zoneo] T & &9 ¥l 713 A FAHH= AL
2 Bol mFReTe A FFAZA ML FeAel =
< 4EZ Alggd.

Edol 0 i d=Eat
: Aspergillus phoenicis &30 i3l TFHol e Lo
Erigeron canadensis N g L}EP\'_} 77}“]’%':‘"]' UIEILZ}E]%L’ 5“1]%_0_] %‘%0_‘1]_0_; Ba-
. . . . cillus sphiaericus 2362, Bacillus sphiaericus 22979} Bacillus
Fig. 2. Comparison of antifungal activity of ethanol

extracted naturalized plant st s ohoenici thuringiensis var. subtilis, Bacillus thuringiensis var. cereus
KCTO 1228na urali plants against Aspergillus phoenicis J W YFEde = A}ﬁ}ﬂqﬂ"ig. 3, Table 3). 9|2%}

Fig. 3. Comparison of antimicrobial activities of ethanol extracted Phytolacca americana (A, B, C, D), Ambrosia artemisiifolia
var, elatior (a, b, ¢, d) and Solanum nigrum (a’, b’, ¢, d°) against Bacillus sphaericus 2362 (A, a, a’), Bacillus sphaericus 2297
(B, b, b"), Bacillus thuringiensis var. cereus (C, ¢, ¢’) and Bacillus thuringiensis var, subtilis (D, d, d°).
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Table 3. Antimicrobial activities of ethanol extracted
Solanum nigrum, Phytolacca americana and Ambrosia artemisii-
Jolia var. elatior against soil bacteria

Allelochemicals®] 3ad A3}

Clear zones (mm)

Species of soil bacteria Solanum  Phytolacca Amb.rt')‘sia
. . artemisiifolia
nigrum  americana )
var, elatior
Bacillus sphaericus 2362 11x1 101 21
Bacillus sphaericus 2297 14 15+2 161
Bacillus thuringiensis var. 1741 17+1 18+2
cereus

Bacillus thuringiensis var,

12+1 18+2 332+1
subtilis

FF, SAE, 75y daL F&d9 o 842 Ba-
cillus sphiaericus 2362(Fig. 3-A, a, a’)$} Bacillus sphi-
aericus 2297(Fig. 3-B, b, b)Y} Bacillus thuringiensis
var. subtilis(Fig. 3-C, ¢, ¢)9} Bacillus thuringiensis var.
cereus(Fig. 3-D, d, d)7} © € 84¢& Jeldd. 53] 5
AE-L Bacillus thuringiensis var. subtiliso] th8t} clear
zone] 32 mmZ 7P £ FFEL HJHFig 3-d,
Table 3).

Einhellig $(1985)3 Wink(1988) 2&¢ 24 tiApt
B 98N Bacillus thuringiensis var. subtilis®] S84
£ AR A3 & AgoiMst o] 489 HIEAI]
EYnBEd digte] 78 v gt =@
A EY ARd EGu|YES] ATo]| Fa3n] EYVAE
T8 A8 A 5849 allelochemical EZof 9|
3o g8e wegs 3YviVan der Putten er al
1993). olg} ol EFEdol Bl HAE Z2Y &
go 9%& FAT oy JEF2dy EYVRE 29
2AE5RY BAC) U A3t AR AHolER allelo-
pathy A9} d¥o] & ¢ Fsojo} & Eol2 Aztd
T}

Phenolic compound &4

A UEH EY0|YE] st PFFo] vehd 7t
vi3a IR T, HAEY] F298 HPLCE 4
3t} 71ubEE phenolic compound % hydroquinone©]
714 & peak® UEPIL(Fig. 4-A), PIFAEETL cin-
namic acid®} benzoic acid7} EA 4 HUKFig. 4-B).
o] (1997 z+ 49 % phenolic compound ¥FL
B4E A3 vjFAege g8 A8 vjded F phe-
nolic compound FFo] 255 mge 2 AL FYdx= BT
32 FAgolst {2 JAEAIL 7MY 2t 3
t}. Ahn %$(1992)3 Rictveld(1983)& phenolic com-
pound & JEWAFS YL dAs: 3EC] ben-
2o0ic acid$} ferulic acid7} tj¥--olzt sigied HAANEL
scopoption®} benzoic acid7} HIZ S peakE How
(Fig. 4-0), & A¥AA 7Y 840l IA deihd A&

55

AD1 C, Sigr284.4 Re(=550.100 of KIMYR-$0020101.0

i
>

hydroquinone

caffeic acid

henzoic acid

cinpamic acid

l

-DAO1 B, Sig=254.4 Ret=550,100 of KIMYX-5\010-0101.0

may
a B
= =
o] N
9 g
£ < g
0] = 5 z
13
54 ‘g (5]
l
o Z £
1 &
34 Q ©
DAD1 C. Sig=284,4 Ref+550,100 of KIMYK-S\010-0101.0
L
»q -
= T %
2! -
€ 2 :
" = R4 A
N I - f
o \ & | ‘l
1 ¥ ﬁ 1

57&;' 8, Sige254,4 Rel2550,100 of KIMYK-S\CU7-0101.0

t
Q

scopoletin

p ~hydroquinone

cinnamic acid

syrotocatechuic acld
p ~commaric acid

E

[EEEENE

—
DAD1 C. Sige284.4 RetaS53,100 of KIMYK-$\007-0101.0

henzoic acid

ferulic acid

vanillic acid

OJ—A J
~ Fig. 4. Identification of phenolic compound by High Per-
formance Liquid Chromatography (HPLC) on aqueous ex-

tract from Solanum nigrum (A), Phytolacca americana (B)
and Ambrosia artemisiifolia var. elatior (C).

o X 5=

oM benzoic acid7t THYBA EAHHATKFig. 4-A, B,
C). Fisher(1979)9} Rice(1984)% phenolic compound ]}
% alkaloidt} saponin® @0l Aty RBIFYH-



56 olEE - AL

2 AYHs vFATE M 1¥E F¥(Table 2)
3 AR 24 AT(Fig. 4-B)olA phenolic compound7t A7
ZAEA O Aspergillus phoenicis$t EF0| A g &
Fgo] IA VEonz nIeFL AxART ohy

2 AFAZAE AL 754l 2D B A7 ¥

7t ok AlRdEG.

Phenolic compound 8 #r&E=}

Ames £(1975), Patterson(1984)3} Tillberg(1970)= phe-
nolic compounds] &% 7% ZAAHPNA phenolic
compound ZtZel ¥ ATk Vi Ee I
phenolic compoundsel]l &% FsEIet Ut EE
Issac(1992)& phenolic compoundd] wiste] 3Fgo] e
FFEL 25 228 AL FEIH] A% Ue=
phenolic compoundd] tlste WAE zZhedal 4. &
AYofrie] phenolic compoundd 3FEAL coumaric
acid, caffeic acid, benzoic acid7} EAIA A= EE
ghgao] Jeht clear zoneo} 2zt 17 mm, 15 mm, 13 mm
2cHFig. 5-A, B, C). Cinnamic acid$} ferulic acide 4
WM An AP & peakE YERgOdE BT
YXAEAPL JASIA] Y%T clear zonek® VA sttt
(Fig. 5-D). & Issac(1992)9] R3¢} 7ol Aspergillus
phoenicis= cinnamic acidd] Wist WAE 7EAY 9]
cinnamic acid7} ©}& phenolic compounds} ZAdstd ¥
Y& YEl= Ao B & 9.

Benzoic acid

Cinniine acrd

Fig. 5. Comparison of antifungal activity of phenolic
“npounds against Aspergillus phoenicis KCTC 1228.
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Antimicrobial Activity of Some Plants Containing
Allelochemicals

Lee, Ho Joon and Yong-Ok Kim
Department of Biological Sciences, Division of Natural Science,
Konkuk University

ABSTRACT : Korean native plants and naturalized plants were analyzed for allelochemicals, and
their antimicrobial effects were studied. The difference in soluble solid contents between Korean
native plants and naturalized species was not significant, and the Korean native plant, Solanum
nigrum showed the highest soluble solid content of 90 mg/ml. The ethanol extract of the Korean
native plant, Solanum nigrum showed antifungal activity to Aspergillus phoenicis KCTC 1228, with
a clear zone of 18 mm, and spore formation was not observed from the treatment. The naturalized
plants Ambrosia artemisiifolia var. elatior and Erigeron canadensis showed inhibition of spore for-
mation and the clear zones were at 24 mm and 22 mm, respectively. The clear zones of Aspergillus
phoenicis KCTC 1228 treated with ethanol extrats of Phytolacca americana and Rudbeckia bicolor
were 22 mm and 19 mm, respectively, and spore formation was observed from the treatment. The
Korean native plant, Solanum nigrum and naturalized plants, Phytolacca americana and Ambrosia
artemisiifolia var. elatior showed antimicrobial activity against Bacillus sphiaericus 2362, and Bacil-
lus sphiaericus 2297, Bacillus thuringiensis var. subtilis and Baicillus thuringiensis var. cereus. The
antimicrobial activity of Ambrosia artemisiifolia var. elatior showed the largest clear zone of 32
mm against Bacillus thuringiensis var. subtilis. In general, the more soluble the solid contents of the
extracts, the greater were the antifungal and antimicrobial activities. The phenolic compounds
from the Korean native plant, Solanum nigrum and the naturalized species, Phytolacca americana
and Ambrosia artemisiifolia var. elatior were analyzed by high performance liquid chromatography.
Three phenolic compounds including hydroquinone were identified in Solanum nigrum. In contrast,
five and seven phenolic compounds were identified in Phytolacca americana and Ambrosia
artemisiifolia var. elatior, respectively. The antifungal activity against Aspergillus phoenicis KCTC
1228 was found to be due to the coumaric and benzoic compounds.

Key words: Antifungal effects, Antimicrobial activity, Korean native plant, Naturalized species,
Phenolic compound, Soluble solid.




