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Antibacterial Action of Glycine on E. coli in the Presence of Ethanol

Jianen Hu, Yasurou Kurusu and Masakazu TsuTsuMi

(School of Agriculture, Ibaraki University: 3-21-1, Amimachi-chuou,
Inashiki-gun, Ibaraki 300-0332, Japan)

The antibacterial action of glycine and some derivatives on E. coli was investigated in the
presence of ethanol. (1) The growth of E. coli was inhibited by glycine and slightly by alanine,
but not by glycinamide or sarcosine. (2) The activity of glycine was strong at low temperature
(20°C) or at alkaline pH (pH 9.0), and weak at high temperature (40°C) or at acidic pH (pH 5.0).
(3) Synergistic action of glycine and ethanol was observed. (4) E. coli cells were injured by
glycine and/or ethanol, and their ability to form colonies on deoxycholate agar was lost.
However, the colony-forming ability of the injured cells was restored by incubation in
recovery broth. (5) Though the respiratory activity of the cells was inhibited by treatment
with these chemicals, this activity was also restored when the injured cells were incubated in
suitable broth. However, the mode of recovery of respiratory activity of the cells may be
different from that of the colony-forming ability.
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Fig. 1. Antibacterial activity of glycine derivatives against E. coli
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Effect of temperature on the antibacterial activity of glycine
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Fig. 3. Effect of pH on the antibacterial activity of glycine
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Fig. 4. Antibacterial activity of ethanol in the
presence of glycine
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Fig. 5. Effect of glycine and/or ethanol on the survivals of E. coli
After E. coli cells were treated with chemicals at 37°C for 24 hr, harvested and suspended
in sterile water, the cell suspension was inoculated into Vschinsky broth and the growth

was measured.

Table 1. Colony-forming Ability of E. coli
Treated with Glycine and/or Ethanol

. Colony
Chemicals counts/mL
Control 58X 10°
0.13 mol/L Gly 1.7X10°
0.26 mol/L Gly 4.0x10*

0.39 mol/L Gly 0

1.0 mol/L EtOH 4.6x10°
2.0 mol/L EtOH 1.4x10*
3.0 mol/L EtOH 0

0.13 mol/L Gly+1.0 mol/L EtOH 1.2x10*
0.26 mol/L Gly+2.0 mol/L EtOH 9.0x 10?2
0.39 mol/L Gly+3.0 mol/L EtOH 0

Gly: Glycine, EtOH: Ethanol

Cells were treated with chemicals at 30°C for
24 hr. and the samples were plated on selective
medium (Deoxycholate agar). The plates were
incubated overnight at 37°C and the resulting
colonies were counted.

Bhote, ThHOFER,S, AEREH T TOEHD
FEHER 2N EERV SO TR W &KW L.

4. EFIMBIN-KBEO IO =—FRKEE

¥/ —VHETBOTS Y v v OREERS
nn, ZoEARFBVWSDTH /. TDIE,D,
CHhoDEKOERARBRLKERETH S S LHEEL
fo. BE, BRENEET 2 EEREfToa e =
BREESTHI SN B, 22T, FAF+va—vA HEEH

ARVT, EHUBEshZEO 0= —ERkEEERE

L.

Table 1 iT/RT & H T, MEXD 3 0= —PEEE 1
mL 70 58X 10° & U7z, HRIBhCOE L B
Dao=—ERERVTNLONBR I DETL, SBE
Tl ao=—%2ERLED - . WEHIGHLED
Bfao=—KEIECEDL, BHUEOERE X B
DREEBIDREL BT EMHEES NI, ThHD
BRSO, Tho0EMOIERRO—D TEEE L HEE
XNt TOHEAHEICHELD B DI TOERAE
ﬁ")fl.

5. BREEOEE

Fig. 5 TRLAL LI, SEEOHEFCTUES L
ETH, BEEVETRET 3 S BESEIEL,
HOMMAAOND LI T, TOT &GV E
A B EEE I BB RSN E T TV A T EEIR
T, 2 TVEHTPOED LD BEAPEEREICE
WTHBhERITLI.

SMBX O o= —FRE%E 1L.0X10° M & L.
Table 2 S AB L ST, EEEEHBIRLED 2
o= —KIRELLED L mEHOMFRLEX TIZA
{au=—DERNL SN - . RIS, VIO
By % K & MBS E BMERRS XL, T
NoOEAXIC X BEEERERS . £9, VM
TOEEERFT L. TOFKER, 0.39mol/L 7Y ¥ ¥
MEX O3 o= - ic PP L, VE
HULIEIC X » CIRIEERGCEE L 7248, HEEoEE E W
ZAMESIDIPETIZEP -7, 30mol/L =¥/ —
DBA, FLVEHORBESHEE S 0Lich, VESHLE



August 1999

8/ = VEETIRBT 37 v v OKRBEIINT 3H5E/ER 271

Table 2. Recovery of Chemically Injured E. coli in Various Broth

Colony counts/mL

Chemicals After Suspending broth
treated MN ON AL SA Ge
Control 1.0x10% 1.0x10° 1.5x107 1.8x107 5.0x10% 2.0x107 3.4Xx10°

0.39 mol/L Gly
3.0 mol/L EtOH 5.0X10
0.39 mol/L Gly+3.0 mol/L EtOH 0

1.5X10% 1.0X10° 1.0x10%° 1.3X10" 45X10°% 1.0x107 1.9X10°
1.7X103 0
1.0x10°% 0

1.5X10® 1.0x10% 4.6x10? 0
8.0x10% 5.0x10 1.0x10* 1.0X10

VM: Vschinsky broth, MN: mineral broth, ON: organic broth
The composition of mineral broth was KyPO4, 0.1%; CaCl,, 0.01%; NaCl, 0.5%; MgSO,, 0.03%, and that
of organic broth was ammonium lactate (AL), 0.6%; sodium aspartate (SA), 0.3%; Glycerin (Gc), 3.0%.

Vschinsky broth contain all these substances.
Selective medium: See Table 1

Cells were treated with chemicals at 30°C for 3hr.

The injured cells were incubated in each of the

suspending broth at 30°C for 12 hr, and then, each suspension was plated on the selective medium and

the resulting colonies were counted.

Table 3. The Respiratory Activity of E. coli
Injured by Glycine and/or Ethanol

. Respiratory

Chemicals activity (%)
Control 100
0.13 mol/L Gly 100
1.0 mol/L EtOH 0
0.13 mol/L Gly+1.0 mol/L EtOH 0
0.39 mol/L Gly 0
3.0 mol/L EtOH 0
0.39 mol/L Gly+3.0 mol/L EtOH 0

Experimental conditions: See Table 2

Respiratory activity was measured with the
guidance of the decolorization rate of methy-
lene blue.
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Table 4. Recovery of the Respiratory Activity of Injured E. coli in Various Broth

Respiratory activity (%)

Chemicals Suspending broth
VM ON AL SA Gc
1.0 mol/L EtOH 93 90 81 0 0
0.13 mol/L Gly+1.0 mol/L EtOH 88 87 88 0 85
0.39 mol/L Gly 92 91 88 0 58
3.0 mol/L EtOH 0 0 0 0 0
0.39 mol/L Gly+3.0 mol/L EtOH 12 11 11 0 0
Abbreviations: See Table 2
Experimental conditions: See Table 2
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