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THE ISOLATION AND PROPERTIES OF ANTIBACTERIAL
SUBSTANCE PRESENT IN ROOT Euphorbia jolkini Boiss,

by

Shiro Higashi*, Mikiko Abe*, Tetsuo Iwagawa**and Tsunao Hase**

Abstract

Antibacterial substance has been isolated from the root of Euphorbia jolki-
ni Boiss, (Euphorbiaceae) ,which had been used as fish-poison plant at Tairajima
in the Satsunan Islands . This paper descrives the isolation method and chemical char-
acteristics of the pure crystalline antimicrobial substance together with the results
of studies designed to elucidate the structure of the compound. We have identif-
ied the compound as methyl gallate, It was found that methyl gallate has more’
effective antimicrobial activity against Escherichia coli, Rhizobia and Vibrio
parahaemolyticus than gallic acid ard other § species of phenolic compounds,

# B

Y OB 2 BT A MEOEET 5 C 213X LN T EETH 5, BHH
S 5 DRREDORALER, BRAEICHT 2B EDBRA»HEAL S X OFEHRBIZS
afﬁ%dﬂ&%ﬂﬁﬁﬁ®@ﬁmibﬁ%ﬁ%H@MMRmmﬂW$$%gﬁ@%ﬁﬁ¢m
FEIN3BSRIZ, £BIEENSIEDD SEEF SN T35 (phytoalexin ¥) , 7z, A%
i b B ICEET 2 IEEYMEIIE L P 5 OMR T~ Th %,

BREAZEES L OEVOR» 5 BN MEME 2 S ei@N 2 22 ) —= v 53 5FBE LT,
BEERBICEERINTVWAEAEDICOWTERL, TOHR» 5AEEZRY OEY 2 £ 4 ) —
VU MBS S, RREH O, B 2Bl oW T oHE 2 F/NIZ.aEE T 6D
EYO> 5, FHIFIBEETABEY L LT HWSIhT W 47 24 5% (Euphorbia
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jolkini Boiss,, . FZ¥ ¥ 74, HAOBHEOERICEET S MY L4 7 IEIOEY) © x4
) = VIS B 2 R T C 2D, % OHERSONRET, T ORE, T ORSH
methyl gallate TH 2 C & 2HZH LUz, ¥ 5IT methyl gallate > gallic acid, &N HE¥AHR
KEBNILEThTWA e Bbh b7 2/ — VLAY E OFE IO HE 21T 512,

RRLUER

(1) #EEH 47 24 5% (Euphorbia jolkini Boiss, ) , 19745 A ,EEREBE R
EREZ 0T THE,

(2) EMRAECHAO-EERVIEE MEM : Escherichia coli B, Bacillus subtilis
1FO 3007, Staphylococcus aureus AHU 1537, Pseudomonas aeruginosa IFO 3080,
P. fluorescens [FO 3081, Rhizobium trifolii, R. leguminosarum, Vibrio parahae-
molyticuso RIREE : Hormodendrum sp. (4 32X b3EE) , Pellicularia sasakit,
P. filamentosa, Fusarium oxysporum, F. solani f.sp.pisi, Aspergillus niger
ATCC 6275, BEESE : Saccharomyces ceversial IFO 2193, Sacch. rouxii OUT 7133,

WMEE O © E. coli, B. subtilis, S. aureus, P. aeruginosa, P. fluorescens,
V. parahaemol yticus u_l:i pepton agar |2 T 37°C, R. trifolii, R. leguminosarum
|& mannitol—yeast medlum T 28°C, E2RFS3, Henneberg medium (psaccharose& » 14oic
MU D% AW 30°C CREE, KEREIZ DI EDiH#id 5 agar powder %R TR E U
120 RIREIE DRE#IE Czapick medium T 30°C e THBERE LI,

(3) AERBOTH MEER BRI AR CEERSE (30rpm, 18hrs) Lzt o
2 EREREICT 1.5 BERER IS 1E, HBRK 2B UGB I EE Smam) S4EF
4 A5 BT EICE S ER TR LT, 20408 LI, HIk) vy 0BELBEL,
ZOKRE S CER) RERILL, RREEI, ERTROHRRICEAPEEL, WRTHE,
HEEUNBERDEBEEI 2 RE IV 7 K Y5 —(HESmm) T 50k, ¢OJTa v 223D
EREHR I BN TEER ST 77, BES NI CELSHS 2 omfL D N2 B, BB % B
UMM S BIZ 2485 1+ 2 7 2 ERGHONMICBERE L, 2—3 A%, EROLEEM LD
BERHE LI, | |

(4) RERSOHMHBUER <724 X0 1.8kgR KB ICHE, 24/ —~n5
liter e TEWMBENE 23 LT0—T75°C TIOH MM, » &%/ —VEIE®ET T/ v av &bz
RU—2—CTx &/~ VEEE, BEPEEFVr — 4 —~HATHEIE,

HEYS00mg%1.5mld 7 v v kv aiciEi®E, Th % Silicic acid (Mallinckrodt Chemical
Works 81) O#F 4 (2.0X3Hem) T, x &%/ —v : ruaxisDEK (CHClg,1, 5,
10, 20% MeOH-CHClg, MeOH) T stepwise elution %47\, 777 a v »BEHEL T,
(3) e < e FECHERBR2IT->72 (Fig. 1) , Indicator 12ik E. coli, B. subtilis,
Sacch. cerersial A\ 1z,

ZDFER, E. colt /2RIt ER ST 57y avh 5%MeOH-CHClg &8 (Fig. 1o &H584)
CHELUIZOTZOEFIKONT S HITERL, BRSO RLERA~2 C ticLiz,



4 9 &4 5% (Euphorbia jolkini Boiss.) DROFEEMEITONT 69

5 9
imdicator = B, coli
3 3
L M Wﬂ'[hﬂ'ﬂ
g " n I"‘L L 1 1 ]
ol
o
<
H 5
indicator = B, subtilis
o .
5 3
Y
5
3 I
:3 11 N n 1 3 11 1 n [y
2
S
hor] 5 ¢ .
- indicator = Sacch, cerersial
3 -
it “ .
. mn L n '3 1 1 ) §
0 60 120 180 240 300 360
fraction number ( 5 ml )
1 1 1 1] L. L ol
(] 1 1 1

T T
1 % MeOH 5 % MeOH 10 % MeOH 20 % MeOH MeOH
CHCI3 CHC1, CHC1, CHC1, CHC1,

Fig. 1 Elution diagram of antimicrobial substances on Silicic acid column

Fractionation was used stepwise elution method by mixing solution of methanol and
chloroform (CHCls, 1, 5, 10, 20% MeOH-CHCl;, MeOH). Each tubes were evaporated
at 80°C and residues were dissolved with (.1 ml methanol again. Air dried paper
disks, which had been dipped in this methanol solution, were placed on the surface
of microbial inoculated medium. After overnight cultured, growth inhibition rings

were measured .

Bed dimensions : 2 X35cm, Sample : 1.5 ml containing about 500 mg desiccated
sample Flow-rate : 10 ml / hr. Indicator : E. coli, B. subtilis, Sacch.
cerersial

/

5 9%MeOH-CHCl3 7 5 # + 2 OB LIRS % £, Sephadex LH-20 D 7 5 & (0.8 X 30cm)
TIml757vavdrav by I7 4—%2{To12 & T A38—4ATmlDEL iCiEE Y — 2 21872
(Fig.2)e TD 7 J5 7y avBED, XVEV: ZunilaDREEELBNTHERELL
2o WBIZA V44 X FOBROEMER 1.8kgk b 50mg %2187,

(5) HERSOWERE B 5NIKERIE 5% MeOH-CHCls T TLC 2f7\y, 2~ FEK
RO 3%IEILE I 2 RABTH—-DARY NThHA T &AL, UTiKhAR2ZHFE
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Fig.2 Elution diagram of
antibacterial substance on

Sephadex LH—2( column

Solvent : methanol. Bed dimen-
sions : 0.8 % 30cm. Sample : (.5
m] containing 50 mg crude subs-
tance., Flow-rate : {Qml/hr,

Indicator : E. coli.

B OPUER - FIESEAETF - BIIER - BARE

THEZPRELUI, $/4b5, m.p. i 198°C, <22
XY bVEDTFE 184, THETHERSFELD, X
Bxlix CeHgOs5 & 7257z, 72, TORRED IR I
RIS methyl gallate @G T & —8, & 5ITHK
YoV KRR b T e F vl T 5, m,
P.118—119°C iR %2 B 155, tho NMR Kor IR
WiV his & methyl gallate 7 25 vty & —F L1z
DT, 47845 FORICHEET 5 TEUEDO—D (
Fig, 1 Of#HEE) 12 methyl gallate ThH 2 & RE L
2o

(6) Methyl gallate &ZDMHEHEMNICETATHS
7z /=W EEMEDOTREMED LLE

Methyl gallate DISND 7 = 7 —VHELEH & LT,
salicylic acid, gallic acid, protocatechuic acid, o-
coumaric acid, p-coumaric acid, caffeic acid, chloro-
genic acid O T2 AWz, Theho{b&E®ix, 5
10, 20, 50 B 0* 100mg% & & x £ 7 —)uv | mlT AR,

CHICHHET + Ay % | dipping UCHEIHE, (3) DFEEICHE> THEABR 21T o712,
BEER BRI OV TIIEEY v 7 O¥EZHEIL T Table | itk DT, TOMER, KK

Indicator E. coli V. parahaemolyticus

‘\ mg / ml

Phenolic ———__ 5 10 20 30 100 ] 10 20 30 100

compound B .
methyl gallate 3.0 3.5 6.5 9.5 11.5 — 45 6.0 8.5 10.0
salicylic acid - = = 3.0 3.5 - — 2.8 33 45
protocatechuic acid — — — — 3.3 — — 2.6 3.1 4.0
gallic acid — — — 2.8 3.5 — — 2.6 3.0 4.0
o-coumaric acid — — — 2.6 2.8 — — — 3.0 3.4
p-coumaric acid — — — 2.8 3.3 — — — 3.3 3.6
caffeic acid — 3.0 5.0 6.5 7.5 — — . 2.8 3.0
chlorogenic acid — — 4.0 6.0 7.0 — — — 2.6 3.0
Indicator P. aeruginosa P. fluorescens
mg / ml
W 5 10 20 50 100 5 10 20 50 100
compound |

methyl gallate — — — 2.6 3.5 — - — 2.8 3.5
salicylic acid — —_ — 2.8 3.1 — — — 3.0 3.5
protocatechuic acid — — — — 2.6 — — — 2.6 3.0
gallic acid — -— — 2.5 2.6 — — — 2.6 2.9

o-coumaric acid —
p-coumaric acid —
caffeic acid —
chlorogenic acid —
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Indicator B, subtilis Staph. aureus

W

Phenolic . 5 10 20 50 100 5 10 20 50 100
compound |

methyl gallate - - = = — - — 26 7.8 9.0
salicylic acid — — 2.6 35 4.0 - — — 30 3.8
protocatechuic acid - — — 33 4.0 - - - - 2.8
gallic acid - = — 2.8 34 4.0 7.5 11.8 16.0 16.5
o-coumaric acid - —  — 3.0 3.3 — - - - -
p-coumaric acid - - — 2.6 3.0 — - — — -
caffeic acid - - - - — 5.8 6.5 10.5 13.0 13.8
chlorogenic acid - = = - 2.9 - — 26 50 7.0
Indicator R. trifolii R. leguminosarum

T~ m ml
th“\cgf\ 5 10 20 50 100 5 10 20 50 100

compound | ;

methyl gallate — 2.6 3.0 9.0 10.5 — — 35 7.0 10.0
salicylic acid — 2.6 3.0 35 6.0 — — 30 35 6.0
protocatechuic acid - - — 30 35 - — — 3.0 - 3.8
gallic acid - - — 26 3.0 - — — 26 2.9
o-coumaric acid - — — — — - - - -
bp-coumaric acid - — 26 3.0 35 - — — 4.0 6.0
caffeic acid - — — 26 3.0 - - - = -
chlorogenic acid - - = = 2.8 - - — 2.6 2.8
Indicator Sacch. cerersial Sacch. rouxii

™~ mg / ml '
Phenolic ———___ 5 10 20 50 100 ) 10 20 50 100

compound |

methyl gallate - - - - - - - - - -
salicylic acid - — 33 38 4.0 — — 3.3 4.0 45

protocatechuic acid — — — _ —
gallic acid — — — — —_
o-coumaric acid — — — —_ —
p-coumaric acid — — —_ — —
caffeic acid — — — — —
chlorogenic acid — — — —_ —

Table 1! Microbial growth inhibition test of methyl gallate and seven species

of phenolic compounds

The test was performed with a paper disk method, The filter paper disks (5mm in
diameter) were dipped into material dissolving methanol solution (5, 10, 20, 50 and
100 mg/ml) of a time and were dried in air, And then, these paper disks were
placed on surface of the microbial inoculated plate, After 20—40 hrs culture, the
inhibition rings were measured, A radius of inhibition ring was expressed in
milimeter with numbers in this table, Non inhibition is denoted by —,
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BOSERCEAUZEED > b, MEEICW U T id methyl gallate s B. subtilis, S.

aureus RRVTEICHD 7 = 7 —VEEILEME D EBWFIEREZRTC ES¥BBLZ, 12,

BERRE T LTt salicylic acid A SEET D ILICHEREEZRUIZICTET, RRE
X ARERTIZ, TNTOLEYBERZRI TP -1,

£ K

 EFEERICR T 3 EERNHAEDIC O VWTHEECOAERZ LIZ> TREZE D 12 £ C
%, RBEYLHE SN TV 2 BEOBYOHIC, HEEZRET 2 b OV WHRRICHFET 5
T & A%HHE bto —RICAFEDIIITACEZRT L OHBE L, FMEEZ2RTS ORI Q
Vo UL, ZOHTA T84 XX RTMELDA2E T 2RHHKRSEY TCH-72o £ L TA Y
54 P AT N TV ATERS O 21T o1z £ C 5, E. coli iU THS X L/1%2%
9 2 #45rHs methyl gallate Th s C & H¥IBHL 72, .

BEYHRICEET 5 7 = 7 — VLAY OTBEIER IC W T, ﬂ}l[big}gcalyptus gunii
b5 gallic acid ZBiEEL, HEMZIEHL T3, %72, LITTLE %X Haematoxylon
campechianum X v ethyl gallate 243U, =D Mycobacterium tubeculosis | cicj@*%
Nz PARR (N0 galhc acid DFEER & IS LT 5, chlorogenic acid, caffeic acid |
2WTid Kue %0), A cHEOREND Y, KARKH.(AM &% o-coumaric acid 23 Venturia
inaequalis OEITHERMIET 5 C L2 BELTEY, Lbb, lsobutyl o-coumarate %5,
o-coumaric acid (D ester ASFHERAVICFEZERH IE%ZTT S &;ztx\'cmg, COXBILT = s —h
L&Y DHLE KX catechol, protocatechuic acid, orcmol f; FribicELi b EEINT
W5,

"75’ methyl gallate |c>W T i%#iﬁ Euphorbia humifusa Willd, » 5, iz, B/l
%7{» Geranium onoei Frank et Sav, b SfE¥O—RS & UCHEELTEB D, B3TU IR
WCRBRICEE T A E TR 720,

Methyl gallate QB JIX, MOERICEBICHEET 5 7 = /7 —VEE(LAYICHE LT,
E. coli e UTCIIFERICEE SIER 2R T (Table 1) 33, ;’ﬁ)[jt%, B o LTIz e M
FemRsshoti, 12, gallic acid i B. subtilis, S. aureus izt L Tiz methyl gallate
X W BESEILREID D B 45, (LOMEFIT LTt methyl gallate SN ZRLUT
W5, methyl DN NASHEMEOERERED & DS 2EEL T2 O»ITOVTOER
DRBETHALIHICEBA S,

®/ =

1. A9445%DB%2 2427 — ViU, T OFE®»2THI2 L T 5, Escherichia coli,
Vibrio parahaemol yticus, Rhizobium trifolii, Rhizobium leguminosarum 1T\
HEN 2 BOUE LML, COYEN methyl gallate TH2 T & 2RELIe

2. Methyl gallate ¢, E#ICHBINICHEET 3 7 = 7 — VLAY OMEE 8 B, RIREHE
67, BEEH2BICYIA2HEN2HEUIZ &5, RIREICIZEL ERE2RE T, B
1T salicylic acid 23O IiciiEE 2R, 12, WEED B. subtilis & S. aureus
LIS Tid methyl gallate p3fth DILEMITHARTHZ WERNFIE N2 HT 5 < & 288U,
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