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On the Antimicrobial Characteristics of Amphoteric

Surface Active Agent

Isao Shibasaki and Masakuni Suzuki

(Department of Fermentation Technology, Faculty of Engineering, Osaka University, Osaka)

The present investigation was undertaken to compare the antimicrobial characteristics
of amphoteric surface active agent (polyoctylpolyaminoethyglycine, Fu) with that of
quaternary ammonium compound (Os) in use as a sanitizer in food plants and in other fields.

The antimicrobial activity of Fu against some typical microorganisms seemed to be
inferior to Os as shown in Table 1 a) and b).

Temperature coefficients (Q10) of microbicidal action of these drugs in a lower temper-
ature range (0°~20°C) were comparatively larger than the typical chemosterilizer such
as halogen compounds and alkylating agents as shown in Table 2 and 3. Concentration
exponents (n), computed by the equation, 2=AC?", in which 2 and C are disinfection
constant and drug concentration, resp., were also large ranging from 2.5 to 3.0.

From a consideration of the effect of pH and organic matters on the antimicrobial
action and other factors such as low-toxicity, wetting ability, deodorising ability, it seems
most reasonable to conclude that Fu would be a usefull sanitizer in food plants and in

other fields.
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PETERA M ORFHCA WM RBERZRERKTH O, HHFERIELUREENREECIOREL
foo ARBMRESRMEE LT, WE-- s va—21.0, RY~F V1.0, BTF21.0, £40.3, FXL%
(pH 7.0), Wik, 24~48hr ; BERF------Czapek-Dox Hiifi+ 42 ~7° b 0.25%, R} +20.25%, 30°C, 2
Acdhb, HREFERANZL, ME - va—-x22.0, AT+2%0.5, £Y)~=7 +1.0%(pH 7.0), 37°C, 48hr; »
Cheeeens Czapek-Dox #ih+ R Y ~27" } »0.5%(pH 6.4), 30°C, 72~96hr ; B#}------Czapek-Dox i + i3 =
F20.5% (pH 5.8), 30°C, 48hr O X > HWEHFEZFA LT & 1. BHOWMICHT 2R EERHORIIC
{2 MLC (minimum lethal concentration) T#& - THRL, Chid FDA 7 =/ — VEEBHEIEHICHE & 22k
THRIE L 722,

X B & B

1. RBEERN KRENSEERERKICHT 2 Fu & Os EOMBEERNBLOREER D iR LR
{3 Table 1 a), b) IC/RLTz. AEBRELHDS & TId Os OEMFEMNICE L T—RICHRAE NS T EMTE
2708, WEKOIEMANEELEA L. HEEA, BEHRCEOEXOIIERANCK X WEROH 3 ¢ & ITNRT
WEnzZhrTHD, LDEL OWEVREMICOVTRETT 248 dk 5. Pseudononas DU LTHL
BRI IOV DI RIEHEHIOMM: & A TEOTHAS. Fu LU Os ORFIEEEIC 20T, Es.
coli, Staph. aureus, Can. utilis 13 EWCDOTHEEIMZ 7oh3, 120 EOTEIAIC b 72 - THTHI 7 FERAR B
ZRUIDT, LT DR TIZBILHEIFHNP)(D)Th » THREEM IO ETTE S T & U,

Table 1. Antimicrobial activity of amphoteric surface active agent.
a) Minimum inhibition concentration (MIC)
Test condition:
Bacteria--- glucose 2.0, peptone 1.0, meatextract 0.5% (pH), 37°C, 48"T.
Molds .- Czapek-Dox’s medium + peptone 0.5% (pH6.4), 30°C, 72~96M7,
Yeasts -+ Czapek-Dox’s medium -+ yeast extract 0.5% (pH5.8), 30°C, 487,
Inoculum size : 10*~10* cells or spores per ml of test medium. :

MIC in pg/ml
Test organisms

Fu Os
Staph. aureus 12.5 6.25
B, subtilis var. niger 10.0 —
Micro. flavus 10.0 2.5
Sarcina lutea 10.0 2.5
Es. coli 12.5 12.5
Ps. aeruginosa > 100 100
Aer, aerogenes 25 25
Han, anomala 50 50
Sacch. cerevisiae 12.5 6.25
Can. utilis 12.5 6.25
Asp. niger 50 25
Asp. oryzae 100 25
Pen, citrinum 100 50
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b) Minimum lethal concentration (MLC)
Test condition : M/10 phosphate buffer (pH7.0), 30°C
MLC (ug/ml) indicates the concentration of test drugs that destroys the

test organism in 10 but not 5 mimute exposure and is determined using
a modified FDA phenol-coefficient method.

MLC (ug/ml)
Test organisms

Fu Os
Staph. aureus T 25 100
Staph. aureus 209 P 1000 100
Sar. lutea 50 25
Es. coli 500 500
Aer. aerogenes 250 250
Serratia marcescens 250 250
Ps. aeruginosa > 1000 250
Ach. sperficialis 100 100 >
Flavo. lactis 250 100 >
Lact. plantarium 250 100

MERRTFic LTid, REEERIR oy YREERLED KSR EHEAANE -Tign. LrL B
subtilis AR U3, HMER T Fu XU Os RERE THEMREZRTCEE2RD . THbb
JaFRiFIcx LTt 25pg/ml 302 e Pl EOBE CBRELYDELRL, £OHROREICH LT3 1. 0pg/ml
BEOREETHRNCHEDRDOS 5 T LN &L - 1.

Table 2. Effect of temperature on the bactericidal action of amphoteric
surface active agent against Es. coli.

a) Drug concentration in M/10 phosphate buffer (pH7.0) : 10 pg/ml
Initial cell number : about 107 cells per ml, prepared from 18hr broth

culture,
Temperature Decimal reduction time in minute (D).

C Fu Os
30 — 2.0
20 1.0 7.4
15 4.0 —
10 20.6 56.1

0 > 100 > 400

b) Drug concentration,: 100ug/m! in M/10 phosphate buffer (pH7.0)

Time Temperature (°C)
Drug .
(min) 0 10 15
0 1.57 x 107 1.57 X107 1.57 %107
Fu 5 — 107> 10°>
10 10*> - -
5 — 6.0x102 1x10?
Os 10 1.5x10* 102> 102>
20 1.8x103 —_ -
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2. BRFERCHTIRESET {LEEFORBEERICH LT BaARFBEELRIZTOTINGIC
DWTKREZEMNA . E.coli 8X U Can. utilis 25 8H & U4, Fu, Os & HICREBES R IIBRIAS
<, 2.5~3. 0DRBEBEIEE (n, k=AC™) DEBE LN, BREEAHBZEEO LR & HicKT 20, EH
FRMEI DT HEZBRETOCLEZNALTOBEREOEASEERTNETH-T, TR LTB4ERH 2, Th
TCUTDRESRHFICE T B E. coli iCxtd 2HBIEMERTT L7ckERAE Table 2 a), b) 1R L 7. @HR
BHAOERMES 20320 LORERACRIREFROREMRE (Qu) 32~ 3DEANREND, a) OFl
TIR10LL DK EWEAR LTS, Table 3 {3 C.utilis AL B ADKRETH > T ZOBRA S IBEER
TREPIYD Qo OERKEN. CORRTBEKEY — 22T vENMEH (84 FVF, B~ mtFs b v
78 E) I UTIERERIC B 2 BEEGEUEBRKE MAMICH L0 D TENTE 29, L Lsd SERAMIC
BHoEanBEEZERT 200858 THD, LROREH] (n=1~1.5) ICHRT 2 fERKE VO TOICHILDE
BEREOCH ETHERMICREDOENAZNRTES &3 Table 2 Db) OPICHEWMILC ETH L. BEE
RAEECET % pH BEAORREERICH L TEHRNSEELBXIZTH, Os Tid pH 6. 0L TiICiL 3 & a8
BIER DB TZRL, B LTy ) ETEEERT ONERNTH S, Fu Tid Es. coli it T pH
6 ~T7T TEESDIERANEZFTLTVEY, RBEMAYNBELLEZ0EBLLDY, Sarcina ® Candida T3
5.3~9.00&WEcA L7 pH itk 2EANOEILIZRIL & NI, - 72 (Table 4 ).

Table 3. Effect of temperature on the microbicidal action of amphoteric
surface active agent against Can. utilis.
M/10 phosphate buffer (pH 7.0)
Initial cell numbers : about 10%cells/ml, prepared from 2 days
shake culture,

Concentration of
Temperature (°C) . D (min)
Fu in pg/ml

b0 10 0.5

5 2.7
40 10 1.5
30 ” 5.0
20 ” 15. 4
10 20 13.7
5 50 2.7
0 50 k 7.1

Table 4. Effect of pH on the microbicidal action of arﬁphoteic surface active agent,
Initial cell numbers : about 10"/ml

Test Drug Temp. D(min)

organism (pg/ml) “C) pH* 4.0 5.0 6.0 7.0 8.0
Fu 10.0 4.75 4.5 1.1 0.95 2.9

Es. coli 20
Os 100 3.2 -— — 0.6 0.6
pH** 5.3 5.9 6.6 7.6 9.0
Sar. lutea. | Fu 10 30 6.9 6.9 8.7 8.7 18.2
Can. utilis | Fu 10 30 9.0 9.9 8.4 9.3 9.7

* M/10 acetate buffer (pH 4,5), M/10 phosphate buffer (pH 6, 7, 8)
*k  Mcillvaine buffer
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Table 5. Effect of organic matters on the microbicidal action of amphoteric surface
active agent.
Drug concentration : 10pxg/ml
Temperature : 20°C (Es. coli), 30°C(Can. utilis, Sar. lutea)

Test organism and b D (min)

.. rug

initial cell numbers Phosphate buffer Peptone 1% Meat extract 1%

Es. coli Fu 2.1 2.4 3.2
about 107/ml Os 3.7 >10.0 >10.0

Meat extract 0.1%| Meat extract 0.1%
Can. utilis Fu 5.3 6.3 10.1

about 10°/ml Os 8.8 12.9 13.4

Gelatine 0.1% Gelatine 0.1%
Sar. lutea Fu 7.8 10.0 60.8

about 10%/ml Os 5.5 5.2 9.1

BEHOERIC T 2BRBICEAT 268, IH, BELSOEBENMNT I LBENLEOYTEE
132&TH%.Tables BFERERDO 1HTHZ0, <7+ VORI FZ2DILFET T Fu OFBEENDIZOD,
€35 F Tk Os OEFBERHDIETHDIN T Edbh b, Os B4 A v RIGEUEFOILFETER L, HE
HOETT2CEBTTICHOHLTH LM, X5 RYBHBELEIC X->THBT2HHE & ->THDY.
Fu T2 DX I RREIZED SNILOD, €73 F 0707 I VORIMNCTRBT 2 E%2HEHDTNAS.

ERBIURE

REFEEFIOS B4 4 v REEER, &P ART VE= Y AEOREFRAEMICE L TIZE L 0%
H0, BRTBZOMARETIRS AFICSOTERBICHAIATOEYSD, MEREEERD S 5 Tego
DHDIE FA4 VICHBWOTIBUMELE L DERR SN, BRNTREAHRT Ve=y 2EIKRET2EBRAINTHS
EVbNTVAED, ULh LBEICH LERTEEROREINHNTSH D, LICCNSREMNZRT 5O
AR BDTH B, AFETIRCDAETWHPICTZONAMNTH>T, Os KT 2 &Ik >THl
HERTETEEF OREEF E L TOMEAE RO O MICT 2 2 BT &7 WRIER, BEEANIC Os il
DIOEAMEENEBOLNTVED, ThRIIBEONIFEEREKEZHEA LSO ETH D, EBICHHT S
w&%mi%bw%&mﬁmﬁmm%@én7b,@Oitﬁm%ﬁmwﬁ,t&iw,ﬁ%%,%mmawg

L ERT 4 Lx, Os IGIORESES MG TE2EA0 BVERONS. COHICDNTIE Schmitz

B0 ML TNB LS TH 208, Lo ULEWICH?2 THERICK > THID 2 LERH A . THBREH
&Cﬂ%?%ﬁ%MT@ﬁMEmf&m?%%éwgmﬁ,C@ﬁwﬂwfﬁﬂbtwmymm.Fumomf

D#Hi3 Table 2 BLU SITRLH, TOMMEY, Fu, Os JHTHRAHPEFL SWCH LU TAR DL DT
EZ N5, REGEESREORE VALK >TINEWD CEMTEL LN TENTED (Noy VR
FZ DT n=1~1.5 TH 2, Os, Fu i n=2.5~3.0). pH DEHICONTIE Os IZHELPEODAD
W TEDBDIRNEVZBE S TH B, HEGE EREDEHIC X 2REERANOETE, WINOREAT
EHONLEEDTHY, Nay VEREARCOAFEETHS. L LREGERZ—HIC s TR DR
VESMIICAN D C EMTE S, MFES EDIFORBOKRINICL VARG OFRE 4 KRT v E=T A4
L OBEHDOET DA T &P Schmitz? [ L DRI TS, EFSHARTETERT L ETHAINGSE
B LoD TIBRGT U 2T b XA ED Schmitz OF5nicEET 22 EMTE LD, LMhLETF
VERBTANT I VOLSICHIC Fu OFICEERAXVPEL S IO TEEBFETHD, THALDAITPWL
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