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Summary

Green tea
Growth of Leuconostoc mesenteroides P-60 (Leuc.P-60) and other lactic acid bacteria was inhibited

by aqueous extract of tea leaves.

On the other hand,extracts of more than 21 species of higher plant had no inhibitory effect
on the growth of Leuc.P-60

The dialysate,but not dialized residue,showed inhibitory effect. Active factors were extracted
by ethyl-acetate or n-butanol from an acidic aqueous solution at pH 2, and the absorption spectra
of the active fractions were.resembled to those of polyphenols.

Inhibitory patterns of green tea using Tamura & Tsunoda’s improved medium and GYP medium
for the growth of Leuc. P-60 were resembled to those of tannic acid,and the four polyphenols,(-)
-epigallocatechin (EGC) ,(-)>-epigallocatechingallate (EGCG) ,(-)-epicatechin gallate (ECG) and(-)
-epicatechin (EC) isolated from green tea were found to be inhibitory for the growth of the lactic
acid bacteria.

The growth inhibition of Leuc. P-60 by tannic acid and Polyphenols of green tea was recovered
by addition of protein in the culture medium.

Damage and recovery of cell wall were observed under the electron microscope. To clarify the
mechanism of interaction between protein and polyphenols, proteins denatured by urea or by chemical
modification were added to a culture medium containing polyphenols in the threshold amount
of growth inhibition. Addition of proteins denatured by urea,modified by carboxymethylation
of methionine or histidine residues or modified by di-isopropylfluorophosphoric acid at serine residues
recovered the growth inhibition just like the addition of original protein.

With the addition of protein modified by carboxymethylation at ¢ -amino group of lysine residue,or

destruction of N-terminal amino acid and ¢ -amino group of lysine residue by nitrite, the growth
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inhibition was not recovered. The growth inhibition of Leuc.P-60 was recovered by the addition
of ovalbumin having acetylated N-terminal amino acid residue in a medium contained the threshold
ammount of polyphenol.

Results showed that combination of polyphenols and proteins assumed to occure at ¢ -amino
group of lysine residue of proteins.

Mangrove bark

In the making of coconut wine at local factories in the Philippines, mangrove bark is added to
prevent acidification of the product. This communication deals with the function of the mangrove
bark. It was found that the mangrove bark inhibits cell growth of various microorganisms more
efficiently than green tea. Solvent extraction,incineration, dialysis and hydrolysis of mangrove
bark suggested the inhibitory substances were polyphenols. The growth-inhibitory pattern of mangrove
bark in both synthetic and natural media,like that of green tea,resembled that of tannic acid.
However, the polyphenols of mangrove bark were proved by liquid chromatography to be quite
different from those of green tea.

Kakishibu

Commercial Kadishibe (persimmon tannin) ,used as a clearing agent in the making of sake,was
found to inhibit the cell growth of various microorganisms more efficiently than green tea. The
growth-inhibitory substances in Kakishibu were proved to be different from those of green tea
by dialysis,that is,the dialyzed inner solution showed the inhibitory effect.

Of the 40 strains tested,comprising 23 mold,9 of lactic acid bacteria,2 Pseudomonas sp.,2 Acetobacter
sp., 1 of Escherichia coli,and 3 of yeast,the cell growth of Pseudomonas sp. , Bacillus coagulans, Acetobacter

aceli and Penicillium chrysogenum were strongly inhibited by the Kakishibu.
Hop '

In regards to the antimicrobial function of hop ( Humulus lupulus L.) ,which is added to give a
refreshing aroma and bitterness in the making of beer,fresh and old s0p were compared. For this,the
growth inhibiting pattern of polyphenols and resins found in hop was investigated.

Hop showed an inhibitory pattern in synthetic and natural medimu against Leuc.P-60 that was
quite similar to that showed by quercetin and ¢-coumaric acid.Old hop had a lower inhibiting
activity towards lactic acid bacterial growth compared with that of fresh hop. Contrary to this,old
hop showed a higher inhibiting activity against other microorganisms like Acefobacter sp. , Pseudomorus
sp.,E.coli and yeast strains. Results can be attributed to the fact that old hop has a lower inhibition
activity of resins against Leuc,P-60 while the polyphenols in the old hop have a higher inhibition

activity against the growth of Ps.fluorescens and S.cerevisiae studied.
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Table 4 Inhibiting Action of Green Tea Exerting
upon the Growth of Lactic Acid Bacteria

Minimum amount Tempe-
Lactic acid bacteria of arresting rature
(mg/ml) ()
Leuconostoc mesenteroides 55 b
P-60
Pediococcus lindneri 35 4 37
Pc. pentosaceus IFO 3892 50
Pc.acidilactici TP 50
Pc.hermebergi 1 40 J
Lactobacillus plantarum 11 25 A
L. plantarum 256 43
L. pentosus D-23 48 4 30
L. pentosus D-27 35
L .sake ATCC 15578 75 )
L. fermentum M } 37
L.brevis TS 20 } 30
L .cucumeris 48
L . mannitopoeum 6 37
L .casei 512 20
L .arabinosus B .A 70 30
L .xylosus D-28 50
L .batatas « 20 37
L .lactis 10
Streptococcus faecalis 40
IFO 3128 37
Sc.thermophilus 40
Sc . liquefaciens 28
Leuconostoc citrovorum 35
ATCC 8081
Leu .dextranicum IFO 3347 55 30
Leu.mesenteroides 32
ATCC 8042
Leuc .mesenteroides 38

var.sake o« BO 7

GYP medium 4ml,72hr.
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Control
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Fig.4.Influence on the Growth of Leuc.P-60 by
Addition of Soluble Ash of Green Tea.
Tamura & Tsunoda’s improved medium
4ml,37°C,72hr.dose of sample:25mg,/ml.

No. Fraction 0.IN NaOH(ml)
1 2 3 4 5 6 1
1. Control |
2. Ethyl acetate layer no growth
pH2
3. Aqueous layer I
4, Ethyl acetate layer |
pH9
5. Aqueous layer no growth
6. n-Butanol layer no growth
pH2
7. Aqueous layer
8. n-Butanol layer I
pH9
9. Aqueous layer

Fig.3 Growth Inhibition of Leuc.P-60 with
Soluble Components in Organic Solvents.
Tamura & Tsunoda’s improved medium
4ml.37C,72hr.dose of sample:25mg,/ml.

Acidity (0.1N NaOH ml)
[2] ES [, [=2}

(]

- Acidity 0.1N NaOH(ml)
Fraction 1 2 3 4 5 6 7 8
Control |

. . |Inner soln. |
Dial
ysis {Outer soln. no growth

Fig.5,Growth Inhibition of Leuc.P-60 by Dialysate
of Aqueous Extract from Green Tea.
Tamura & Tsunoda’s improved medium
4m1,37°C,72hr.dose of sample:25mg,/ml.

X

3.0

— Dose of samole (mM /liter)

Fig.7 Influence of Concentration of Polyphenols on the
Growth Inhibition of Leuc.P-60.
Tamura & Tsunoda's improved medium 4ml.37°C,72hr.
A——AECG,O----OEGCG,O0- » —JEGC,

x ——XEC.

4.0
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Fig.6 Measurement of Ultraviolet Absorbance on Aqueous Extract of Green
Tea by Cellulose Column Chromatography(1).
Condition of fractionation;dose of sample:soluble in ethylacetate of
green tea 1g,eluent:distilled water,flow rate:1ml,/min,fraction rate:1ml/min.
Condition of measurement on the growth inhibition of Leuc.P-60,
culture: Tamura & Tsunoda’s improved medium 4ml,37C,72hr,dose of
sample:1 ml added from each fraction.
sk Mesurements of absorbance were carried out with diluted solution (50

folds) in these fractions.
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Table 5. Comparison of the Inhibitory Action of Green tea Extract and
Various Phenolic Substances on the Growth of Leuc.P-60

Phenolic
substances

Multiple }1//2205), %1//::10()) %1//760‘)’ 175 1/10 1/15 1/20 1/50 1/60 1/70 1/140 1/150 1/160

Green tea extract Tannic acid Pyrocatechol Phenol

A A

s N N 7 N

Reaction time (min)

60 + 4+ o+ o+ o+ o+ o+ -+ o+ o+
120 e e
180 R

.Concentration of green tea polyphenols.
Tamaura & Tsunoda medium (recovery culture) ,37°C,72hr.+ ,growth; —,no growth.

Table 6. Growth Inhibition of Leuc.P-60 by Green Tea Extract and
Various Phenolic Sudstances in the Presence of Added Protein

Phenolic Green tea extract Tannic acid Pyrocatechol Phenol
substances . N A -
Gelatine r N N r N7 N
1 1~5 1~5
(mg/ml) N R

A
N7 N N

3 1 3 5
Multiple 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 11
dilution 25 5.0 7. 25 50 75 75 10 15 20 50 6 70 B0 60 70 S0 60 70 140 150 160

N\ 7

f)

Reaction time(min)

60 + + + + + 4+ + + + + - + + B+ + B+ + + + +
120 - + +®H + + HHH+ -+ + -+ +®H+ + - - +
180 — ) B B W W HHH - @+ - B+ - B+ - - -

Recovery culture medium:Tamura & Tsunoda medium using 10ml,37°C,72hr.
(+),growth recovered by the addition of gelatine in the culture medium.

EXFP Y, PAVTaENTNFO) VB (D NRI7HORBBEINEKHRTHIH EI» AR,
FP) ftizk ) vaEfilLi-y v\ 08% % BRI M7V TI VONEKERT ZNRSE Y
hZREMLTY, BBy YV R7HEEDLBA BTHY, ARTNVT I VONEKER 7 F VL
BEOEILEZR LI, LTWwTfhd ) 2y Ciriedr -7

LML, EHEBARICXANEKBELUTY YV EDRER, R 72/ —=NEYVRIBDR
De—73I/EOEHELEY VN7 BERML &3 NREDADEOBWITY P vDe —7 3
BT, BEALHEOELERI -k JEAECHELTWAI EREWLE (Fig.
(Table7) o ZZTC. RVT7=/—NEFTV 8) .



Table 7. Effeet of Original or Modified Proteins on the Growth Inhibition of

Leuc .P-60 by Polyphenols

Modified protein (mg,ml)

Polyphenols (mg,/ml) *

-

Green tea polyphenols

N

Is ~ Tannic
EGCG ECG EGC EC acid
(0.5) (0.6) (0.8) (0.1) (0.3)
1. Control® 6.50 6.50 6.50 6.50 6.50
2. Original albumin
0.05 5.01 5.03 5.02 4.95 3.20
0.10 6.02 6.01 6.00 5.98 4.45
0.15 6.52 6.48 6.50 6.51 6.50
3. Modified albumin
(1) Deaminonation
0.05
0.10 } no growth
0.15 3.20 2.80 2.50 2.30 3.85
(2) lodoacelic acid
@ Treatment at pH 2.8
0.05 5.00 4.95 4.87 4.93 2.10
0.10 6.02 6.01 6.00 6.12 4.14
0.15 6.52 6.50 6.50 6.51 6.52
@ Treatment at pH 5.5
0.05 4.50 4.48 4.52 4.43 1.85
0.10 5.20 5.10 5.02 5.35 5.02
0.15 . 6.52 6.51 6.49 6.48 6.51
® Treatment at pH 9.0
0.05
0.10 } no growth
0.15 3.85 3.53 3.25 3.18 3.01
(3) Treatment at DFP*
0.05 5.02 5.01 4.98 4.99 1.98
0.10 6.01 6.05 6.15 6.14 4.50
0.15 6.48 6.49 6.50 6.51 6.55
4. Denaturated albumin
(1) Dematuration by urea
0.05 4.80 4.55 4.67 4.37 3.75
0.10 5.20 5.25 5.30 5.26 4.67
0.15 6.51 6.49 6.48 6.52 6.51

Tamura & Tsunoda medium 4 ml,37°C,72hr.
Cell growth were expressed in volume (ml) of 0.1 N NaOH solution equivalent to acid formed.
EGCG : cpigallocatcchin gallate, ECG : cpicateehin gallatc, EGC : cpigallocatechin, EC:epicatechin.
+ Polyphenols at its minimum amount for growth inhibition (mg,ml) of Leuc.P-60
. Control:only TT medium,no addition of albumin and polyphenols.
DFP:di-isopropylfluorophosphoric acid.



tert-amylalcohol phthalate (pH 6)

—
[ —
\
a 9
N
0 n 0
2 3 N-DNP-Lys
Fig.8 = Detection of N'—DNP—Lysine from

Bovine Albumin. 1, after deamination
;2,after treatment with iodoacetic
acid (pH 9.0) ;3,control.
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Table 8. Inhibition by Mangrove Bark and Green Tea of the Growth of Microorganisms.

Minimum amount for

Microorganism growth inhibition (mg,ml) . Temperature
mangrove green tea ratio (C)
bark (M) (GT) (GT/M)
Leuconostoc mesenteroides P-60¢ 15 25 1.7 37
Lactobacillus plantarum 256° 30 43 1.4 ”
L .arabinosus § .A° 50 70 1.4 ”
L .brevis TUA 100B° 10 20 2.0 30
Leu.mesenteroides ATCC 8042° 5 32 6.4 ”
Streptococcus faecalis IFO 3128 6 40 6.7 37
Saccharomyces cerevisiae TUA 456Y° 30 100 3.3 ”
Acetobacter aceti TUA 3905 5 100 20 30
A.xylinum TUA 3805 ‘ 4 100 25 ”
Pseudomonus aureofaciens TUA 301B' 3 75 25 ”
P. fluorescens 1AM 3903 5 15 5.0 37
Escherichia coli 215° 5 25 5.0 ”

Culture media: a,GYP medium:b, YP medium;c,beer medium;d, meat
extract peptone medium.
Four-m! portions of inoculated medium were incubated for 72hr.

A
1
7 8
3 2345 6 9 10
[« —~—T
% | | | |
S 10 20 30 40
Bt
3
l-o-n
8 EGCG
: I
EC ECG
ca EGC
| ] 1
10 20 30 40

Retention time (min)

Fig.9. Liquid chromatograms of Mangrove Bark and
Green Tea.
Column (0.4%x30cm) packing, #-Bondapak C18
resin;solvent, MeOH-5%AcOH (5:95) ;sample
size,10ml (2mg) ;detection,absorbance at 254
nm. A shows components of mangrove bark
soluble in ethyl acetate and B shows components
of green tea soluble in ethyl acetate (GA,gallic
acid; EGC.epigall-ocatechin; EC,epicatechin; EGCG
,epigallocatechin gallate and ECG,epicatechin
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(O aF N7+ —3—=2ZNav ) 24
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Table 9. Total polypheno! of Diospyros kaki
Thunb.and Kakishibu (Persimmon tannin) .

Sample Moisture pol;'r;?}fearllol‘
' ® ®
Diospyros kaki Thunb.
(unripe Kaki) 1 88.3 1.08
2 88.6 1.92
3 88.5 0.48
Kakishibu (persimmon
tannin) 96.5 1.75
Green tea 6.0 5.40
Variety 1. “Hiratanenashi;”2. “Hachiya”:3, “
Fuyn”

*The total polyphenol of Diospyros kaki Thunb.and
Kaki';shflbu showed as epicatechin by Folin-Denis
method. )
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Table 10. Inhibition by Kakishibu (Persimmon tannin) and Green Tea
of the Growth of Microorganisms.

Minimum amount for

. growth inhibition (mg,/ml) * Temperature Culture
Mecroorganism Kakishibu  green tea  ratio © media
(K) (GD (GT/K)
Asp.oryzae TUA 076M 1.38 5.40 3.9 ] )
Asp.oryzae TUA 110M 1.10 18.0 16
Asp.oryzae TUA 112M 0.68 24.0 35
Asp.niger TUA 068M 2.20 24.0 11
Asp.niger TUA 105M 3.60 36.0 10
Asp.meleus TUAQ 109M 0.68 36.0 53
Asp.sojae TUA 089M 1.65 2.70 1.6
Pen,chrysogenum TUA 060M 0.27 2.70 10
Pen.spinosus NAKAGAWA 1.10 10.8 9.8
Pem .Cyclopium TUA 074M 1.10 10.8 9.8
Pen. funiclosum TUA 104M 1.10 11.0 10 30 L,
M. jansseni TUA 079M 2.20 13.4 6.1 [
M .spinosus TUA 061IM 1.65 2.70 1.6
M. spinosus TUA 186M 1.65 2.70 1.6
M.lamprosporus TUA 194M 1.10 2.70 2.5
M .hiemalis [FO 8448 0.55 2.70 4.9
M. psuedolamprosporus TUA 194M 1.10 2.70 2.5
M. javamicus TUA 08IM 2.20 2.70 1.2
R.delemar TUA 056M 0.68 10.8 16
R.arrhizas TUA 059M 1.38 20.0 14
R .niveus TUA 205M 2.75 2.75 1.0
R .chinensis TUA 088M 1.10 5.30 4.8
Ab.glauca SANK 31672 2.20 8.10 3.7 ) )
L .mesenteroides P-60 1.40 6.40 4.6 37 A
L.plantarum ATCC 8041 5.50 21.5 5.0 )
L. plantarum ATCC 8014 3.24 12.0 3.7
L .arabinosus B. A 3.60 25.0 6.9 > 30
L .brevis TUA 404L 1.26 14.0 11 * b
L. fermentum TUA 023L 0.90 9.60 1 )
L .acidophilus TUA 0021 0.90 6.40 7.1
Sc. faecalis IFO 3128 0.72 4.50 6.3 } 37
B.coagulans IFO 3886 0.41 5.30 13 J
A.aceli TUA 390B 0.45 3.40 7.6 3
A.xylium TUA 380B 0.54 8.10 15 } c
Ps.aureofaciens TUA 301B 0.14 4.10 29
Ps. fluorescens IAM 9903 0.14 0.81 5.8
E.coli 215 0.62 1.40 2.3 r 30 } d
K .japonica TUA 082Y 9.80 8.70 0.9
S.cerevisiae TUA 465Y 8.10 7.50 0.9 e
H .anomala IFO 0138 8.10 7.60 0.9 J

Culture media: a,synthetic medium [glucose 4.0%,KH,PO,0.5%, MgS0,0.25%, FeC1,0.001%,
(NH,).,80,1.7%]; b, GYP medium;c,beer medium;d, meat extract peptone medium;e,YM
medium . Four-ml portion of inoculated medium were incubated for 72h (mould for 240 h).
epicatechin



Table 11

Growth Inhibition by Kakishibu of Isoléted Yeast

and Lactic Acid Bacteria from Fermented Unripe

Kaki .
Isolates Minimum amount for Culture
growth inhibiteion (mg,ml) media
1. Yeast
F-1 9.80 A
HI-1 8.80
HI-2 14.5
HI-3 16.8 -
HI-4 20.3
HA-1 9.8
S .cerevisiae
TUA 465Y 8.80 ]
2. Lactic Acid Bacteria
F-1 3.30 ]
F-2 3.85
HI-1 1.40
HI-2 1.40 L b
HA-1 4.40
HA-2 2.80
L. plantarum
ATCC 8041 5.50

%

Culture madia:a,YM medium;b,GYP medium. .Four—ml
portion of inoculated medium were incubated for 72h. Kakishibu
variety F, “Fuyu” ,Hl, “Hiratanenashi HA, “Hachiya”

Heat
0O 0
l R /
Anthocyanogens HO OH
(ex:Leucocyanidin) HO « \ cis-Isohumulones
OH Humulones 0 0
0 R: CH.CH(CH,), Storage \H R
H Z OH (Long time) HO'& o) OH
2
OH Y
Flavonols
(ex:Quercetin) Humulinones

Fig.11 Polyphenols and Isomerized Humulones of hop



0.1N NaOH ml

Table 12. Resins and polyphenols of Hop (Humulus lupulus L.) .

* Water ‘I.—IST a -Acids B -Acids .'.I‘:)tal
Sample (%) (%) (%)  Polyphenols (%)
1. Fresh bitter hop 7.17 0.14 6.42 5.16 2.93
2. Fresh aromatic hop 7.40 0.12 2.67 7.99 3.20
3. Old unknown hop 9.02 0.49 0.17 0.98 2.48
4. Oxidized bitter hop 7.56 0.18 5.25 4.78 2.93
‘variety 1 and 4 “Yakima” (bitter hop) ,3. “Hallertau. (aromatic hop) "The hop
storage index (HSI) is expressed as ultraviolet absorbance (A 275,A325) .
The total polyphenol of hop shown as epicatechin by Folin-Denis method.
A B C
-\‘\. \_'\. —\_\
\'\.
~. L
—o0. — ———o0 —_—
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[ \D \. \o\‘o \ ! o\o
N N\ R LN
2 4 6 8 9 1 2 0.2 0.4 0.6

Sample(mg,/ml)

Fig.12. Inhibitory Pattern of Hop ( Hummlus Iupulus L.)and Various Inhibitory Substances

by Synthetic or Natural medium.

are fresh bitter hop(variety

TT medium:

-0-

GYP medium. A,B,C,D,E and F
“Yakima”),oxidized bitter hop,green tea,Quercetin, o -Coumaric

acid and tannic acid, respectively. Cells of Leuc.P-60 cultivated on TT or GYP medium at
37°C for 24h were inoculated on 4ml TT or GYP medium in 1 drop of suspension(inoculum
size 1:100)and cultivated at 37°C for 72 h. Cell growth is expressed as volume (ml) 0.1 N
NaOH solution equivalent to acid formed.



Table 13. Growth Inhibition by Methanol Extracts of Hop (Humulus
lupulus L.) of Microorganisms.
Minimum amount for
Microorganism growth inhibition (mg,/ml)
Temperature Culture
Fresh better Old unknown retio media
hop(FBH) hop(OUH)  (FBH/OUH)
Leuc .p-60 11.5 22.5 0.5 37 )
L. plantarum ATCC 8041 15.0 - 50.0 0.3
L . plantarum ATCC 8014 25.0 55.0 0.5
L .arabinosus B .A 35.0 67.5 0.5 30
L .brevis TUA 404L 22.5 52.5 0.4 > a
L. farmentum TUA 023L 20.0 70.0 0.3
L .acidophilus TUA 002L 10.0 32.5 0.3
Sc. faecalis IFO 3128 3.0 12.5 0.2 } 37
B.coagulans IFO 3886 23.0 12.0 1.9 J
A.aceti TUA 390B 335 200 1.7 } 30 ] b
A.xylinum TUA 380B 295 23.5 12.6
Ps .aureofaciens TUA 310B 198 49.0 4.0
Ps. fluorescens TAM 3903 196 30.0 6.5 } 37 } c
E.coli 215 340 78.8 4.3
S .carevisiae TUA 465Y 335 40.0 8.4
H .anomala IFO 0138 340 50.0 6.8 } 30 } d
S .carisbergensis TUA 132Y 338 49.0 6.9

Culture media:a,GYP medium;b,beer medium;c,meat extract peptone medium;:d, YM
medium. Four-ml portion of inoculated medium were incubated for 72h
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Table 14.

Growth Inhibition of Leuc.P-60 under Addition of

Ether Extracts of Fresh or Oxidized Hop.

) — Ether extracts —

Ether residue Mixture of ether

Sample Soluble parts Insoluble parts Mixture of soluble 70% alcohol extracts and
(mg,/ml) in n-hexane in n-hexane and insoluble extracts residue
parts in n-hexane
Fresh 0 3.05 3.04 3.05 3.05 3.05
bitter 10 1.70 2.90 1.05 2.12 1.60
hop 20 no growth 2.85 1.50
(Yakima) 30 2.75 no growth 1.45 no growth
40 2.70 1.25
50 2.70 no growth
60 2.70
Oxidized 0 3.04 3.05 3.03 3.05 3.05
better 10 2.10 2.80 1.95 2.40 2.20
hop 20 1.10 2.70 1.22 2.25 1.70
(Yakima) 30 2.61 1.15
no growth
40 2.42
50 9.34 no growth no growth no growth
60 2.30
Old 0 3.04 3.04 3.04 3.04 3.02
unknown 10 2.02 2.50 2.40 1.60 1.90
hop 20 1.95 2.45 2.20 1.10 1.60
30 1.70 2.40 2.10 1.10
40 1.05 2.38 1.80 no growth no growth
50 2.20 1.75
go "0 Erowth 2.10 1.70

Cells cultivated on GYP medium at 37C for 24th were inoculated on 4m! GYP medium in 1 drop
of suspension (inoculum size 1.100) and incubated at 37°C for 72h. Cell growth on the GYP
medium (4ml) was expressed in volume (ml) of 0.1N NaOH solution equivalent to acid formed.
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Table 15.

Growth Inhibition of Sc.cerevisiae under Addition of

Ether Extracts of Fresh or Oxidized Hop.

—Fresh bitter hop —— — Oxidized bitter hop —— Ol unknown hop ——

Sample Ether Ether  Mexture of Ether Ether  Mixture of Ether Ether  Mixture of
(mh/ml) ether extracts ether extracts ether extracts
extracts  residue and residue  extracts residue and residue extracts residue and residue
0 + + + + + + + + +
40 + + + + + + + + +
60 + + + + + + 4 + +
80 + + + + + + + - -
100 + + + + + + + - -
200 + + + + + + + - -
300 + + + + + + + - -
350 + + + + - - + - -

Cells cultivated on YM medium at 37C for 24h were inoculated on 4ml YM medium in 1 drop
of suspension(inoculum size 1:100) and inoculated at 37C for 72h. Cell growth on the meat
extract peptone medium(4ml) was expressed in phenol index.
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