
TNO 
9504 

CENTRAAL LABORATORIUM 

C 0 M M U N I C AT I 0 N N 0. 2 3 9 

Bibliot11ee' I ' ~ -· ..... ,,.,, T ,,u 
'1-Gravenhage "ffo ~ -.c;c 

BACTERIOSTATIC, FUNGISTATIC, 

AND ALGISTATIC ACTIVITY OF 

FATTY NITROGEN COMPOUNDS 

by 

H.J. HUECK 

D. M. M.ADEMA 

and 

J. R. WIEGMANN *} 

*) General Mills Incorporated 

Reprinted from 

Appl. Microbiol. 14 (3) (1966) 308-319 

CENTRAAL LABORATORIUM TNO, P.O. BOX 217, DELFT, THE NETHERLANDS 



~ibliotn~e 
1 r-.v 

's-Gravenhage i"?)o .·.,6£ APPLIED MICROBIOLOGY, May, 1966 
Copyright © 1966 American Society for Microbiology 

Vol. 14, No . 3 
Printed in U.S .A. 

Bacteriostatic, Fungistatic, and Algistatic Activity of 
Fatty Nitrogen Compounds 

HENDRIK J. HUECK, DOROTHEA M. M. ADEMA, AND JOHN R. WIEGMANN 

Central Laboratory TN O, Delft , The Netherlands , and General Mills Incorporated 
Central Research, Minneapolis, Minnesota 

Received for publication 23 August 1965 

ABSTRACT 

HuEc K, HENDRIK J. (Central Laboratory TNO, Delft, The Netherlands), DORO­
THEA M . M . ADEMA, AND JOHN R . WIEGMANN. Bacteriostatic, fungistatic, and a lgi­
static activity of fatty nitrogen compounds. Appl. Microbial. 14:308- 319. 1966.- A 
total of 164 fatty nitrogen compounds, consisting of quaternary ammonium com­
pounds, alkylamines, N-alkyl-1 , 3-propylene diarnines, substituted amino hydroxy­
stearonitriles, substituted amino hydroxystearyl amines, and nitrogen-containing 
surfactants, were screened for bacteriostatic, fungistatic, and algistatic activity. The 
most active compounds were dodecylamine and dodecylamine acetate. A number of 
compounds were very active against gram-negative bacteria. Most of the surfactants 
were virtually nontoxic to all of the test organisms. 

It is weU known that a number of nitrogen­
containing compounds, like quaternary ammo­
nium compounds, possess exceUent bactericidal 
activity. We screened 164 fatty nitrogen com­
pounds provided by the Central Research and 
Chemical Divisions of General Mills, Inc., for 
their biostatic (a general term indicating the static 
condition against bacteria, fungi , and algae) ac­
tivity, and compared it with that of benza lko­
nium chloride and other well-known disinfect­
ants. Most of the compounds belonged to the 
following classes of fatty nitrogens : quaternary 
ammonium compounds, alkylamines, alkylamine 
acetates, substituted amino hydroxystearonitriles, 
substituted amino hydroxystearyl amines, and 
nitrogen-containing surfactants. Inhibiting con­
centrations for these compounds are reported. 

MATERIALS AND METHODS 

The fatty nitrogen compounds were not chemically 
pure. The percentage of active ingredient was given 
for each compound so that actual concentrations 
could be calculated. All the quaternaries were supplied 
as solutions of either isopropanol, aqueous isopro­
panol, or water. 

The test organisms were Escherichia coli ATCC 
11229, Pseudomonas fluorescens ATCC 9721 , Bacillus 
subtilis ATCC 6633, Staphylococcus aureus ATCC 
6538, Aspergillus niger CMT I 7454, Chaetomium glo­
bosum ATCC 6205, Myrothecium verrucaria ATCC 
9095, Trichoderma viride ATCC 8678, Chlorella vul­
garis strain A (Agricultural University, Wageningen , 
The Netherlands), Srigeoclonium sp. strain 448 (Indi­
ana University, Bloomington), Anabaena cylindrica 
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strain 1403/ 2 (Culture Collection of Algae and Pro­
tozoa, Cambridge, England), and Oscillatoria tenuis 
strain 1459/ 4 (Culture Collection of Algae and Pro­
tozoa, Cambridge, England). 

Bacteriostatic activity was determined by a micro­
techniq ue roll-culture method (2). Sterilized roller­
flasks were filled with 1.5 ml of nutrient agar (Difeo), 
pH 6.8, plugged with cotton, sterilized, and kept in a 
water bath (45 C) so that the medium would remain 
liquid. A 0.1-ml amount of a stock solution of the 
test substance was introduced into the roller-flask 
with a calibrated screw-controlled pipette. Duplicate 
roller-flasks were inoculated with one drop (0.05 ml) 
of a suspension of each organism used. Immediately 
after inoculation , the roIJer-flasks were inserted in a 
horizontal position into the roIJer-flask apparatus 
(Fig. 1) where they were simultaneously cooled and 
rotated (approximately 1,000 rev / min). Consequently, 
the medium solidified in an even layer on the waIJ of 
the roller-flask, and at the same time the inoculum 
and the test substance were mixed with the medium. 

The inoculated roller-flasks were incubated for 24 
hr at 37 C (P. fluorescens at 24 C) . The lowest con­
centration (parts per million) of the test compound 
that inhibited growth in both roller-flasks was re­
ported as the inhibiting concentration in Table 2. 

To prepare the inoculum, the bacteria were cul­
tured in nutrient broth (Difeo) at 30 C on a shaker 
apparatus. Vigorous growth was obtained by subcul­
turing twice at intervals of 24 hr before the test. The 
culture was then centrifuged. Next, the packed cells 
were suspended in sterile water to give a density of 
109 viable cells per milliliter for the gram-negative 
bacteria and S . aureus, and 108 viable cells per milli­
liter for B. subti/is as revealed by plate-counts. 

Fungistatic activity was determined by a modified 
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FIG. 1. Roller-f lask apparatus and scre111-co11tro/led pipe1tes fo r delivering tire test solution and tire test i11ocu­
lum. 

roll -culture method (4). The roller-flasks con ta ined a 
glucose agar with the following formulati on : distilled 
water, I ,OOO ml ; NH,N03, 3 g; KH 2PO.,, 2.5 g ; 
K2HPO, 2 g; MgS0,- 7H 20 , 2 g; glucose, 10 g; and 
Noble agar (Difeo), 20 g ; a t pH 6.4. After incubation 
at 24 C for 3 days, the presence or absence of growth 
was recorded. 

To obtain spores for tes ting, the fun gi were cultured 
a lternately for 14 days on oatmeal agar a nd on Ma lt 
Agar (Difeo) . T he spores were collected in distilled 
water and filtered through sterile cotton to remove 
myce lia l threads. The filtered spore suspension was 
diluted so that I ml conta ined approxi mately 125,000 
spores. One drop (0.05 ml) or the suspension was used 
as the inoculum. 

For determinat ion of a lgista tic act ivity, the culture 
tubes were filled with 4. 15 ml of a nutrient solution 
devised by Chu (1), plugged with cotton, and steri­
lized . A 0.3-ml amount of the stock tes t solution was 
added to the medium , and the tubes were inocula ted 
wit h 0.5 ml of an a lgal suspension, incubated at 24 
C, and illumina ted with flu orescent tubes that pro­
vided 600 ft-c for the green algae and 200 ft -c for the 
blue-green algae. The results were recorded after l 
week. The lowest concentration of the test substance 
that completely inhibited algal growth in duplicate 
tests was recorded. 

Algae used as inoculum were obtained from stock 
cultures maintained on soi l ex tract -agar and proteose 
aga r (6) . 

Prepara1io11 a11d addi1io11 of test compou11ds. When-

ever possible, the test compounds were dissolved in 
water. Stock solutions were prepared so that after 
addition to the nutrient medium in the ro ller-flasks, 
final concentrations of I , 0.316, 0.1 , 0.3 16, 0.01 , 
0.003 16, 0.00 1, 0.000316, 0.0001 , 0.0000316, and 
0 .0000 I% for the fungistats and bacteriostats were 
obtained. Because of the greater susceptibility of the 
algae, concentrations of 0.01 , 0.00316';(:, etc., to 
0 .00000 l % were used. 

Compounds not water-solu ble were dissolved in 
one of the foll owing: acetone, acetone-water, isopro­
panol-water, or acetic acid-water ; or they were emul ­
sified with organic solvents contain ing carboxy­
methyl cellulose and Tween 80 (Atlas Powder Co ., 
Wilmington , Del. ) . The vehicle for each compound 
is shown in Table 2. When a compound dissolved in 
acetone was used, only 0.03 ml of the stock solution 
was added to the medium, because higher concen tra­
tions or acetone were toxic to the organisms. 

With some compounds, water was used as the sol­
vent in the algistatic tests and organic solvents were 
used in the bacter iosta tic and fungistatic tests , because 
the former required a lower concentration of the test 
compound . Acetic ac id was never used in the algal 
med ia because or the organism's sensitivity to it. In 
genera l, the solvents in Table 2 refer only to those 
used in the bacteriostatic and fungistatic tests. 

S1a11dard 1es1 compou11ds. The standard reference 
compound used in each biostatic test was benza lko­
nium chloride (Zephirol , Farbenfabriken Bayer A.G ., 
Leverkusen- Bayerwerk, Germany; Zephiran , Win -
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throp Laboratories, New York , N.Y.), which was 
selected because of its stability (3), good biostatic ac­
tivity, and widely accepted usage. Throughout the 
investigation, the biostatic activity of benzalkonium 
chloride was fo und to be rather constant. No effo rt 
was made to adjust the data presented to compensate 
for slight changes in sensitivity of the orga nisms to 
benza lkonium chloride which occurred during the 2-
year test peri od. In addition to the standard inc luded 
in each test , other chemicals (Table J) having biocida l 
properties were included once to fac il itate a compari­
son of our results wi th those of other investigators. 

R ESULTS AND D ISCUSSION 

The bacteri ostatic, fun gistatic, and a lgistatic 
ac tivity for the fa tty nit rogen compounds is re­
corded in Table 2. T he inhibiting concentra tion 
is the lowest concentration which completely in­
hibits the growth in both cultures in a duplicate 
test. If no inhibition was fo und at the highest 
concentration tested, the inhi biting concentra tion 
was reported as being greater than the highest 
concentra tion tested. 

F rom the resul ts in Table 2, the foll owing con­
clusions can be drawn . 

Monoquaternaries. In the ho mologous series of 
monoquaterna ries RMe3N+c1- , the highest bio­
static activity is found when R conta ins 14 carbon 
atoms. T his agrees with a previous report (5) 
that the antiseptic activity in this homologous 
series reaches its peak when R conta ins between 
12 and 16 carbon atoms. In the homologous 
series R2Me2N+c 1- , the highest biostatic activity 
occurs when R contains 8 carbon atoms. In the 
homologous series R ,MeN +c1-, the compounds 
where R conta ins 8 carbon atoms are the most 
ac tive. In comparin g monoqua ternaries having 
one, two, or three long a lkyl chains, the com­
pounds with more than one a lkyl chain have the 
lowest bio logica l activity except where cha in 
length is eight or fewer . 

Diquaternaries. In the homologous series of 
diquaternaries [RN+(C H3)zN (CHa)J]2Cl-, there 
is no clea r optimal level of activity. Jn genera l, 
the biosta tic ac tivity of this group appears to be 
similar to tha t of the monoquaterna ries except 
for the few rather active members of the group. 

Amines. T he primary a mines with a lkyl groups 
containing 12 to 16 carbon atoms had higher a l­
gistatic activity but lower bacteriostatic activity 
aga inst the gra m-positive bacteria than the mono­
quaternar ies hav ing the same a lkyl groups. D o­
decylamine had the highest biostatic activity 
because it was quite active aga inst a ll the organ­
isms tested . For the secondary amines with two 
long alkyl chains, only those with the lower ca r­
bon cha in lengths were soluble in the solvents 
used. Dioctylamine was the most active corn-

pound. The N-substituted propylene diamines 
had approximately the same activity as the cor­
responding primary amines, with the dodecyl­
substituted compound possessing the highest 
activity. rn compounds conta ining N-methyl 
groups, these groups had very little influence on 
the bacteriosta tic and fungistatic activity; how­
ever, the N , N- methyl compounds had better 
a lgista tic activity than the N-methyl compounds. 
The acetic acid sa lts of amines of the monoace­
tates had approximately the same activity as the 
free amines or diamines, and the diaceta tes were 
genera lly less active than the monoacetates. 
Some of the substituted amino hydroxystearoni­
triles and amino hydroxystea ryl amines, e.g., 
propylamino-10 (9)-hydroxystearyl amine, ex­
hibited a good activity agai nst gra m-nega tive 
bacteria . None of the surfac tants screened was a 
good genera l biostat. All were inactive aga inst 
the gram-nega tive bacter ia, whereas only a few 
exhibited some activity toward gra m-positive 
bacteria, fun gi, or algae, but never aga inst a ll 
orga nisms simultaneously. A large number of 
these surfac tants exhibited ra ther low activity 
towards a ll the organisms. 

Ta ble 2 indicates that the biostatic activity of 
the standard compound, benzalkonium chloride, 
was not easily surpassed . H owever, dodecy lben­
zyldimethyl ammonium chloride and cocobenzy l­
d imethyl ammonium chloride had better activity 
aga inst gram-positive bacteria . Other compounds 
with reasonably good activity for gram-positive 
bacteria were the mono- and diquaternaries with 
one long a lkyl chain, and the R zMe2N+c1- and 
RzMeN+c 1- where R conta ins 8 or 10 carbon 
a toms. Benza lkonium chloride is less effective 
aga inst gra m-nega tive than gra m-positive bac­
teria . Compounds superior to the standard in thi s 
respect were: dodecyl amine, three N-a lkyl pro­
pylene diamines, 9 (10)-m-amino methyl benzyl­
amino-10 (9)-hydroxystearonit rile, six subst ituted 
amino hydroxystearyl amines ; and dioctyldi­
methyl ammon.ium chloride. The fun gista tic ac­
tivity of the standard wa surpassed by a number 
of monoquaternaries (see Table 3). 

All compounds with good bacteriosta tic o r 
fungistatic activity, or both, a lso had good a l­
gista tic acti vity. Compounds having high a lgi­
static activity but low bacteriostatic or fun gistatic 
activity, or both, were tetradecylamine, 9 (10)­
dimethyl-amino-10 (9)-hydroxystea ryl amine, and 
a 50: 50 mixture of cotton trimethyl a mmonium 
chloride and dicocodimethyl ammonium chloride. 

The most biologica lly active compounds a re 
indica ted in Ta ble 3. The dodecyl and the mixed 
carbon cha in lengths of coco were the predom-



TABL E I. ln/i ibiting co11ce11tra1io11s (i 11 ppm ) of some biostatica/ c li emica /.1· 

Bacteria Algae 

-- Fungi 

So lvcnl systc m Gra m-nega ti ve Gram-positi \·c G reen B Jue-g ree n 
Compound* stock so lution 

J•:sc lterichia P seudo · /3aciflu s Stapi1ylo - Asperg1'/l11s Clwelo- My ro- Tricltn- Chlorel/a 5J/ igeocl o- A 1wbae11a Ose i/-
mona.s coccus 111i11111 t/t.ec£um denna /atoria coli JI 11oresce11 s subtilis 

llllfCU S 
niger globorn111 'l.1Crr11caria. 'l.'iride rulgaris 11ium sp. cyli mlrica /em1is 

--- -- ----- -- -- ----- --- ------

Ph eno l Wa ter > I ,OOO I ,OOO I ,OOO > I ,OOO 1,000 I ,OOO 300 I ,OOO > 100 JOO > 100 60 
Na -pentac h lorop heno l. Wa ter 300 300 3 3 30 3 10 JOO 10 3 30 -
Di chloroph ene (D.D.M. ) Acetone JOO 300 3 JO JOO 6 JO 60 6 0 .3 - I 
Hexachl orop hene (G JI ) . Aceto ne 30 10 0 .3 0 .6 l 0.3 0.6 l 3 0 .2 l 0 .6 
Na-p-to lu enes u I fo n-

chloram ide (C hl o r-
amine T ). Water 300 300 2 ,000 JOO JOO 300 20 JOO - - - -

C hl o rhex idin e dihydro 
chloride (Hi bi ta ne) . Eth yl a lco hol- JO JO 3 3 JOO 30 JOO 30 I 0.3 0 .3 0 .6 

water 
HgCJ, Water 3 10 2 3 3 JO 0 .6 3 JO 0.3 0 .3 -
Phen ylmercuric ace tate . Acetone JO 30 0 .3 J 0 .1 O. J O. J 0 . J 0 .3 - 0 .03 0.03 
Cu SO, Wa ter I ,OOO 1,000 300 1,000 300 JOO 100 300 3 l 3 -
C u-8-oxyq uin o l inolate . Suspension > 100 > 100 I 10 0 .3 0.3 0 .3 0 2 0 .3 - 0 .3 -

in water 
Tributyl tin ox ide .. Em uls ion in >3, 000 > I ,OOO 3 30 JO 10 3 20 0.3 0 .03 0 .3 0 . 1 

water 
Sa li cy l a nilid e (Shirl an 

NA ) Suspens ion in 300 300 JOO 100 200 30 30 JOO 30 30 JOO JOO 
wa ter 

Benze th o nium eh lo ride 

I 
(Hya min e 1622) Wa ter I ,OOO 300 3 3 300 30 300 200 3 J 1 I 

Fo rm a ldehyde . Wa te r 30 30 30 30 JOO 30 JOO I ,OOO 30 30 30 -

* Hibit a ne- lm per ia l C hemi ca l Ltd , Imper ia l C hemica l Ho use , Millba nk , Londo n, Engla nd ; Shir lan NA- Imp er ia l Chemi ca l Ltd ; Hya mine­
Ro hm & Haas Co. , Phil ade lphi a , Pa . 

< 
0 
r 

_-4 

'° 0\ 
0\ 

)> 

~ 
< 
::j 
...( 

0 
"T1 .,, 
)> 

::j 
...( 

z ..., 
;>;l 
0 
Cl 
rn z 
(j 
0 
~ 
"d 
0 c 
z 
0 
(/) 

<..;.) 



w 

N 

RC no. 

----

S ta nd a rd 

4 529 
4528 
4527 

5 132 
4526 
452 5 
4524 
4530 
453 1 
4532 
45 33 
45 34 

5625 
5624 
5 138 

5136 

5 137 

5 134 

5 135 

Table 2. Inhibit ing co11ce11tratio11s (i11 ppm ) of fatty 11itroge11 compow1ds for some bacteria , .fimgi, and algae 

Bact eri a Algae 
So l- Fung i --
\ 'Clll 

Gram-nega ti\·e used Gram-pos iti,·c Green B lue-g ree n 
Compound * in -

stock 
Myro-so lu-

Escherichia Pseudo- Baci//11s Slap/i- A spergil/11s Chae - theciu.m Tn'.-
C/1/orclla St igeo- A na.baena. Osei/ -

t ion t 
coh mona.:i subtilis ylococc 11 .:i nilf,cr fomin111 1•erru- choderma 

t 111lga.ri s clonium cyl in- Latoria 
jluoresceu s a11re11s globos 11111 ca.ria viride sp. dri ca. lenuis 

--- ---- ----- ---- ---- ---- ---- --- ---- ---
Bcnz;.1 l koni um ch loride I 200 300 3 4 60 10 40 80 I 0.7 I . 06 

1\10 11oquater11aries R 1N + x- (one R group is fatty ) 

(O cty l-dccy l ) trimc thy l ammonium chlor ide I 500 500 50 50 5 ,000 500 5 ,000 5 , OOO 50 50 50 50 
Dodecy l trime thy l a mmo nium chl oride , A liquat 4 I 500 500 5 5 500 50 500 500 50 5 5 0 .5 
(D odccyl- tctradccyl) t rimc thy l ammonium I 150 500 5 5 50 50 50 500 5 I . 5 I . 5 I . 5 

ch loride 
Te tradecyl trimcthyl a mmonium ch lo ride I 150 100 I . 5 5 50 30 50 150 5 3 5 0 . 5 
Hexadecyl trimeth yl a mmo nium chlo ride I 5 ,000 5 , 000 5 5 500 50 50 150 5 5 5 15 
9-0cta dece nyl trimethyl a mmo nium chloride I 5 ,000 5 , 000 5 5 500 50 50 500 5 5 5 5 
Octadecyl trimcth yl a mmo nium chlo ride I 5 ,000 5 ,000 5 15 500 50 500 500 5 5 5 5 
Ta llow trimeth yl ammon ium chlo rid e, Aliquat 26 I 5 ,000 5 ,000 5 15 500 50 50 150 I . 5 I . 5 I . 5 I 
Soya trimethyl a mmonium chloride I 5 ,000 5 ,000 5 15 500 50 150 150 5 5 5 0 .5 
Cotton trimethyl a mmo nium chloride I 5 , 000 5 , 000 5 50 150 50 50 50 I. 5 0.5 5 0 .5 
Ta ll o il trimet hyl a mm onium chloride I 500 5 , OOO 5 5 500 50 50 500 5 5 5 0.5 
Coco trimethyl ammoni um ch loride, Aliquat 2 1 l 500 500 5 5 500 - 50 500 5 5 5 5 

Dodecyl bcnzyl dimethyl am monium chloride I 750 750 2 2 75 7 ISO 75 0 2 0.2 0 . 2 0 2 
Coco ben zyl dimeth yl a mmonium chloride I 225 225 2 2 20 7 20 20 2 0.5 2 0.7 
H ydrogcna tcd -ta ll ow bcn zy l dimethyl a m- I 2 , 250 2 , 250 7 20 225 75 150 225 2 2 0 .7 I . 5 

monium chloride 
D odecyl-bcn zy l hydrogena ted -ta ll ow dimeth yl 2 > 750 > 750 > 2 , 250 4 ' 500 > 7 , 500 7 , 500 > 7 ' 500 > 7 ' 500 20 45 2 . 5 7 

a mmonium ch lo ride 
D odecyl-be nzy l tri (octyl-cl ecyl) am mo nium 2 > 2 , 250 7 , 500 2 , 250 2 , 250 > 7 , 500 7 , 500 > 7 ' 500 > 7 ,500 7 4.5 15 75 

ch lo rid e 

(C H 2- C H 2- 0 ) 

/ 
R- N + ·x H ·et- I 3 , 000 3 ,000 30 30 

I ""-
> 10,000 100 1, 000 > 10 , 000 10 3 > 100 30 

C H a (C H2- C H2- 0 )y 11 
R = from coco; x + y = 15 

(C H 2- C H 2- 0 ) 

/ 
R- N + ·x H · C H , SO, I > 10 ,000 6 , 000 30 100 > 10 ,000 30 100 > 10 ,000 10 10 100 30 

I ""-
C H , (C H2-C H2- 0 )y n 

R = from coco ; x + y = 15 I 

I 



w ,_ 
w 

Mo11oquarernaries R., N + x·- (two R groups are ;atty) 

75 1 5626 Di-oc tyl dimethyl a mmoniu m ch lorid e l 40 20 20 225 75 75 75 7 2 0 . 7 2 
5627 D i-dccy l di meth yl a mmonium chloride l 22 5 750 < 0 . 7 7 75 7 20 20 2 0.7 0 .2 0 . 7 
4538 Di (octy l-dccyl ) dimeth y l a mmonium chl orid e l 50 500 5 5 50 50 50 50 0 .5 0 .5 0 .5 0.5 
4537 Di -doclccy l dime thy l ammonium ch loride, 3 2 ,250 2 ,250 20 225 225 150 225 225 5 5 2 7 

Aliqua t 204 
5144 D i (dodccyl-1c1raclccy \) dimethy l a mmonium 2 2 , 250 2 , 250 20 225 225 225 750 225 7 7 4 .5 7 

ch lorid e 
5146 Di -tctradccy l dimeth yl ammonium chloride 2 2 , 250 > 2 , 250 225 750 2 , 250 750 2 ,250 2 , 250 7 7 2 7 
5147 Di -hcxa Uccy l dimet hyl ammo nium c hlorid e 2 > 2 , 500 >800 > 800 I ,500 8, 000 2,400 8 ,000 8 ,000 8 2 2 8 
4541 Di-octadccyl dimet hyl ammoni um chlori de 2 > 750 > 750 > 750 > 750 > 750 > 750 > 750 > 750 20 75 15 20 
5142 Di-olcy l dimethyl rimmo nium chlori de 2 7 ,500 > 750 75 750 7 ,500 750 7 ' 500 2 , 250 7 7 2 7 
45 35 Di (hydrogenat ecl - ta ll ow) dimeth yl a mmonium 3 > 2 , 250 > 2 , 250 225 750 > 7 , 500 2 ,250 2,250 750 20 20 7 7 

ch loride 
5 145 Di (ta ll oi l) dimethyl ammonium chlo ride 2 2 , 250 > 750 750 2 ,250 7' 500 750 7 , 500 4 , 500 7 7 2 7 
45 36 Di -coco dimethy l ammo nium ch loride, A liquat 3 2 ,250 2 , 250 15 225 225 225 225 225 2 7 2 7 

22 1 
4539 50: 50 4530 4536 3 500 I ,500 15 50 150 150 50 150 I . 5 I .5 l. 5 l. 5 
4540 50: 50 4532 :4536 I 5, 000 5,000 5 50 500 50 50 50 0 .05 0 .5 0 .05 0 .05 

5 139 Benzyl cli dococy l meth yl a mmonium chlorid e 2 2 ,250 2 ,250 75 225 225 225 750 225 7 4 .5 l. 5 7 
5140 Bcn zyl dicoco meth yl ammonium chloride 2 2 , 250 2 , 250 22 225 750 225 750 225 2 4 .5 2 7 
5 141 Bcnzy l di (hydrogena ted-ta ll ow) methyl am- 2 > 750 > 750 > 750 > 750 > 750 > 750 > 750 > 750 7 7 7 20 

moni urn chlo ride 

M o11oquater11aries R 4N+ x- (three R-groups are 
fat ty) 

4542 Triostyl meth yl a mmonium chloride 2 500 150 3 3 150 50 50 50 0 .5 I 0 . 3 l. 5 
5 148 Tri isooc tyl meth yl arnrnonium ch lorid e 2 500 50 I . 5 5 50 50 30 50 5 l. 5 0 .5 l . 5 
4543 Tri (octyl-dccyl) meth yl a mmonium chloride 2 500 500 3 5 150 100 50 100 I . 5 l. 5 I . 5 I 
4545 T ridodccyl methyl a mmonium chloride 2 >5 , 000 > 5 ,000 500 I , 500 l , 500 300 - 1 , 500 50 15 30 15 
4546 Tri coco ntcthyl ammonium chloride 2 > 5 , 000 > 5,000 1,500 I , 500 > 5 ,000 - > 5 ,OOO 3,000 > 50 > 50 50 > 50 
4547 Tri (hyd rogcna 1ed-la I low) methyl a mmonium 2 > 5 , OOO >5 ,OOO 500 I , 500 5 ,000 5, 000 > 5 ,000 5 ,000 30 > 50 15 50 

chloride 

Diq11ater11aries J1 N +(C H ,)2 (C l12).N+ (C H , ),2 CI-
4552 1- (0 cty l-decy l) dimeth yl, 3- trimethyl, propane l 1 , 500 5 ,000 150 150 1, 500 500 1 ,500 1 , 500 50 50 50 5 

dia mrnonium ch loride 
455 1 1-(D odecyl) dimeth yl, 3-tr irnethyl, propa ne di - l 500 500 5 5 500 150 500 500 5 5 5 5 

a mmonium chloride 
4550 1- (D oclecyl-telrad ecyl) dimet hyl, 3-trimethyl, l 1, 500 500 5 15 500 50 500 500 5 0 . 5 5 0 .5 

propane diammonium chloride 
5149 l - (H cxa decyl)di111e1hyl, 3-tri 111ethyl 1 propane I 500 500 5 15 150 150 150 150 l. 5 l. 5 5 3 

diammonium chloride 
5150 1- (0 ctadecyl) dimethyl, 3-trimet hyl , propane di - l 1, 500 5 , 000 15 50 150 150 150 150 I. 5 I. 5 l. 5 I . 5 

arnmonium chloride 
4549 1- (9-0 ctadecenyl) dimethyl , 3-trimeth yl, propa ne I 500 5 , 000 5 50 500 50 500 500 5 5 0 . 5 0 .5 

diarnmoniurn ch lori de 

* Aliquat, Ve rsa mid , Alamine1 D ram, Ala mac, and D cripha t a rc prod ucts of General Mills, lnc. Primene is a product of Rohm & Haas Co. 
t Solvent s used in preparing stock solutions: ( I ) water; (2) ace tone; (3) isop ropanol- wate r I : 3; (4) acetic acid -wa ter (In th e hi ghest concentration, 10,000 ppm, the test substa nce was di ssolved in 

glac ia l aceti c acid . Further dilutions we re made with di stilled water only. ) ; (5) emulsion with acetone, ca rboxymeth yl cellulose, and Tween 80 ( I ml of acetone + 9 ml of water with 0 . 1 % ca rboxyrneth yl 
cellulose, a nd 0. 13 Tween 80) ; (6) emulsion wit h isopropanol, ca rboxymcthy l cclllilosc, <rnd T wccn 80 ( 1 ml of isopropanol + 9 ml of wa ter wit h 0.lo/0 ca rboxymethyl cellulose and 0.1 % Twccn 80). 
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R C no. 

----

4553 

4554 

4S55 

4556 

4S57 

4560 

4559 

4S61 

4S62 

S 15 1 

4566 
4S67 

4563 
4S64 
4565 

5 153 
4603 
5 154 
4605 
4606 
5 158 

Compound * 

l -(Ta ll ow) dimethyl , 3-trimcthyl, p rop<i nc d i-
ammonium chloride 

1- (Soya) dimerhy l, 3-trimcth yl1 prop.:111c diam -
monium ch lo ride 

! -(Cotton ) dime1hyl, 3-t rimc th yl, propane d iam-
rnoniurn ch lo rid e 

1-(Tall oi l) dimet hyl, 3-tri methyl, propa ne diam-
monium chlo rid e 

! - (Coco) dimethyl, 3-trimc1hyl1 p ropane diam-
mo nium chl orid e 

Diquarenwries (o ther) 
I -Tallow, dimeth yl, 3-meth yl morpholino pro-

pane diammon ium c hl o ri de 
Bi s- (methyl ) morpholino dilino lcyl a mmonium 

chlorid e 
1- Di (hydrogcna ted-ta llow ) methyl trimethyl pro-

pane d iammo nium chloride 
1- Di coco, meth yl trimeth yl propane diam-

mo ni u m chl o ride 

Triquatemaries R N +(C H,) [(CH2)3N +(C H ,)s],JC/-
R = ta llow 
R = hydrogenated-tallow 
R = coco 

P olyq11ater11aries 
(Versa mid polyamidc resi ns qua tcrnizccl hy 

methyl-ch lo ride) 
Qua te rni zed Vcrsa mid 100 
Quaternized Vcrsamid 115 
Quarterni zed Ve rsa mi d 125 

Pr imary amines 
Octyl ami ne 
(Octyl-dccyl ) a mine 
Tetradecy l a mine 
D odecyl a mi nc, A la mine 4 
Ta ll oi l fat ty a rni ne 
Tall o il a mine (mi xture of fatty and rosin ami nes) 

So l-
venl 
used 

in 
stock 
solu-
tion t 

--
I 

1 

I 

l 

1 

1 

I 

3 

I 

1 
1 
1 

3 
1 
I 

2 
4 
2 
4 
4 
2 

TABLE 2- Co11ti11ued 

Bacteria 

Gram -negative Gram-positi\·e 

Escherichfo Pseudo- Badllus Stap/iy-

coli mona s subtilis lococcus 
jf11orescens aureus 

I ,500 1 , 500 5 15 

500 I , 500 5 15 

SOO I , SOO s 50 

500 I ,500 5 50 

500 500 I . S s 

500 I , SOO 5 15 

I , 500 5 ,000 100 300 

S , OOO 5,000 I , SOO 1 , SOO 

500 1 , SOO 50 1 SO 

4 50 4SO IS 140 

SOO 500 15 100 

500 SOO 15 50 

S,000 > 5 , OOO 5 , OOO S ,000 

5,000 S , 000 SOO I , 500 

5,000 5 , 000 1 , 000 1 , 500 

300 300 300 300 

300 100 200 1 , 000 

2 ,000 3 ,000 300 I , OOO 

30 30 20 30 

300 300 300 300 

300 1 , OOO 30 30 

Algae 

Fungi 

Green Blue-green 

Myro-
A sperg ill 11 s Chae - lhecium 

Tn· -
ChJorella Stigeo- A nabaena Osei/-

niger 
/01111·11m 

i1err11 -
choderma vulgaris cloni11.111 cyli.n- latoria 

globosum ca.ria viride sp. drica tenuis 

--- ---- ---- --- - - - - -----

150 150 150 150 0. 5 l. 5 0 .5 1 . 5 

150 I SO 1 SO 150 5 s 5 5 

150 150 I SO 150 O.S 0 .5 I . S 0 .5 

SOO 500 500 SOO 0.5 I . S 0.5 o. I S 

I SO so I SO 150 O.S o.s I 0 .5 

150 150 150 ISO 0.5 I. s o.s I . 5 

1 ,500 150 l , SOO 500 I. s I . 5 I . S 5 

> 5,000 1 , 500 5 ,000 5 , OOO 10 10 5 5 

SOO so 500 I SO 3 1 . 5 3 1 . S 

4SO 140 140 4SO 5 3 I. 5 I . 5 

SOO I SO 150 300 5 3 5 5 
500 I SO 500 500 1 .S s I . 5 I. s 

> 5 , OOO 1 , 500 > 5,000 > 5 , 000 15 15 15 50 
5,000 500 1 ,SOO 1 ,500 15 1 S so I S 

> 5,000 500 5,000 I , 500 15 15 30 I S 

300 300 300 300 0.6 1 1 I 

300 300 300 300 3 0 .6 0 .6 I 

300 300 200 300 0 .6 0 .3 0.1 0. 1 

60 30 30 30 0.3 0. 3 0 .3 0 .3 

300 200 300 300 10 3 6 3 
100 60 100 60 0.6 I I 0 .3 
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V> 

~t07 

5632 
4608 

5633 
46 16 
5634 
5635 
5172 
5636 
5173 
5174 
5 175 
46 18 
46 19 
4620 
5 178 
462 1 
5179 
5180 

5637 
5638 
5639 

4622 
462 3 
4624 
4625 

5170 
517 1 
46 14 
4615 
5629 
5630 
46 13 
46 12 

5643 
5644 
5645 

Phen yl stct1ry l a mi ne 

Secmular.i · a111i11c1s 
D icctyl amine 
Di (octy l-dccyl ) amine 

Dio111i11c j 

N -oc ty l propy lene dia mi nc 
N- (cc ty l-decyl ) propyle ne d iaminc 
N-decy l propy len e dia mi nc 
N -dcd ecy l propylene Uiairinc , O i:1n1 4 
N- (dodecy l- 1ctradccyt ) propylene di 11 111in c 
N -tetradccyl propylene cl ia minc 
N-hcxa cl ccyl propylene cl ia minc 
N -ccrndccy l propylene diaminl' 
N -ol cy l propyiene diamine 
N-coco propylene clia mi ne 
N-rnllow propylen e diamine 
N- tall oil propylene diaminc 
N -co n o n pro pylene di a minc 
N -phcn ylstca ry l propy lene diam inc 
R N H C H2C H iC H ,) C H 2NH 2 when R = dodccy l 
RN H C H, C H (C H .. )C H2N H 2 when R = ta l l o il 

deri ved 
Triam ines 

RN (C H 2C H 2C H 2N H 2J, R = dodccy l 
R N (C H2C H 2CH 2N H 2J, R = tallow 
RN (C H2C H 2C H 2N H 2)2 R = otey l 

J\.1 iscella11<'011s polJ·ami11es 
R. ( N H ~)1 R = dimcrizcd olcy l- linolcyl 
R 1NC.H , O ), R = d i11'cri zcd l ino lcy l 
R 2N C H2C H, C H2N H 2 R = coco 

RN (C H 2C H 2C H 2N H 2J, R = coco 

Me1/1ylat ed a111i11es 

Mo no me thy l cl idocl ccy l amin e 
M ono meth yl diolcyl ami ne 
Mono n~ ct h y l di (hydrogc nntccl ta llow ) ami ne 
Mono methyl d i coco amine 
N , N -d imc th y l do dccy l ami ne 
N ,N-d imc thy l hexaclccy l amin c 
N , N-dimeth y l coco amin e 
N , N -dimet hy l hydrogenatcd - rn ll ow ami ne 

Primary amine acetates 
Distill ed decy l a mi ne acetate 
Di s till ed do decyl , amine aceta te, Alma c 4 
Di st illed hcxa decy l a mine aceia te 

4 

4 
2 

2 

2 

2 
4 
4 
4 
2 
4 

4 
4 
4 
4 

6 
6 
4 
4 

4 
4 

300 

100 
I ,OOO 

100 
100 
30 
30 

100 
100 

I ,OOO 
I ,OOO 

300 
30 

100 
100 
300 
100 
100 
300 

30 
I ,OOO 

600 

.OOO 
100 
100 
100 

> I ,OOO 
> I ,OOO 

100 
300 
100 

> I ,OOO 
100 
300 

30 
30 

> I ,OOO 

300 

100 
> I ,OOO 

100 
100 
30 
30 
30 

100 
300 

> I ,OOO 
300 

30 
60 

100 
300 
100 
100 
600 

100 
100 
300 

300 
100 
100 
100 

> I ,OOO 
> I ,OOO 

100 
300 
100 

> 1, 000 
60 

600 

100 
100 

> I ,OOO 

300 

10 

30 

100 
30 
10 
10 
30 
30 

100 
600 
300 

30 
100 
100 
300 
100 
30 

300 

10 

30 
100 

I ,OOO 
100 
300 
20 

I ,OOO 
> I ,OOO 

300 
300 

30 
60 
30 

100 

60 
10 

300 

1, 000 

10 

30 

300 
300 
100 
100 
100 
100 
300 

I , OOO 
300 
100 
300 
300 
300 
300 
100 
300 

100 
200 
300 

I ,OOO 
300 
300 
300 

> I ,OOO 
> I ,OOO 

300 
I ,OOO 

100 
60 

300 
300 

300 
30 

I .OOO 

I ,OOO 

30 
30 

300 
300 
300 

60 
100 
100 

I , OOO 
> I , OOO 

300 
100 
300 
300 
300 
300 
100 
600 

100 
300 
100 

2,000 
I ,OOO 

600 
300 

> I ,OOO 
> I , OOO 

300 
. OOO 

30 
300 
100 
600 

100 
20 

1, 000 

300 

10 
10 

IOU 

300 
100 
60 

100 
60 

600 
I ,OOO 

300 
30 

100 
JOO 
300 
100 
60 

300 

100 
100 
100 

I ,OOO 
300 
300 
100 

> I .OOO 
> I .OOO 

300 
200 

30 
100 
30 

100 

100 
10 

100 

300 

30 
100 

300 
I , OOO 

300 
100 
100 
100 

I ,OOO 
> I ,OOO 

I ,OOO 
100 
100 
100 
600 
300 
100 
300 

100 
300 
100 

I ,OOO 
300 
300 
300 

> I ,OOO 
> I ,OOO 

300 
300 

30 
200 

30 
300 

100 
60 

300 

600 

30 
100 

IOU 
300 
100 
100 
100 
100 

,OOO 
> I ,OOO 

300 
100 
100 
200 
300 
200 
100 
200 

300 
100 
100 

I ,OOO 
300 
300 
100 

> I ,OOO 
> I ,OOO 

300 
300 

30 
300 
100 
300 

60 
30 

> I ,OOO 

100 

6 

3 
0 .3 

6 
6 

10 

10 

30 

10 
20 

10 

> 100 
10 
6 

30 
> 100 

100 
10 

10 

0 6 
6 

100 

0 .3 

1 
0. 
0 . 3 
0 . 

10 

10 

I 

30 
10 

I 

30 
0. 

6 

30 
> IOU 

10 

3 

10 
> 100 

100 
3 
0 . 
3 
0. 

I 

0 6 
3 

0 . 
0 . 

0 . 
0 
0 . 3 
0. 2 
I 
0. 3 
0 . 

0 . 2 
0 . 
0. 
3 
0 .3 

10 
0 . 

0.3 
0 .6 
0 . 6 

> 30 
3 
0 . 6 

> 3 
10 

> 10 
10 

I 
0 . 

0 . 

I 
0 
0 . 3 

10 

0 .3 
o. 

0 . 
0 .3 
o. 
0 .0 6 
0 . 3 
0 . 
0 . 
6 
0. 
0 . 
0 . 6 

0 . 
10 

o. 

0 . 

10 
> 100 

3 
0 . 

10 

30 
> 30 

3 
0 .6 
I 
0 . 

3 
0 
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R C no. 

4568 
4569 
4570 
5642 

4571 
4572 
4573 
4574 
4575 
4576 
4577 
4578 

4579 
4580 

5 102 
5 10 3 

5 104 

5 105 
5 106 

5 107 
5 108 
5 109 
5 110 
5 111 

Compound* 

Distilled coco amine acetate 
Di st illed ta ll ow a mine aceta 1c 
Disti lled cotto n am ine aceta te 
T a ll oil amine acetate 

Dia mi11e acetates 
Di still ed N -coco pro pylencdiaminc 111 0 11 0 acetat e 
Di stil led N -coco propylene cliamin e di acetat e 
N-ta llow propylene diamine mono ace tate 
N -ta llow propy lene dia mine di acetate 
N -olc y \ propylene diaminc mono acetate 
N -olcyl propylene diamine di acetate 
N -tall oil propylene di.amine mono acetate 
N -ta ll oil propylene diamine di aceta te 

A1isce llc111 eo 11s ace ta tes 
Coco-morpholine aceta te 
I -T allow 3-morpholino-propyle ne diaminc di 

aceta te 

S ubsriwted ami110 hy droxy s tearonitriles 
9 ( I 0 )- A mi no- I 0 (9 )-h yd roxys tea ron i tri le 
9 ( I 0)-/3 Aminoethylamino- 10(9)-hydroxystca roni -

trile 
9 (10)-m-Aminomethyl ben zyla min o- 10 (9 )-

hyd roxystea roni t ri le 
9 ( I O)- An ili no- 10 (9 )-hydro xystearon itrile 
9 ( I 0 )- Die tha no la mi no - I 0 (9 )-h yd roxystea ro-

nit rile 
9 ( I 0 )- Di met hyla mi no- I 0 (9 )- hyd roxystca ro ni t rile 
9 ( I O)- D odccy lamino- 10 (9 )-hydroxystca ronit rile 
9 ( I 0 )- M cth yla min o - 10 (9 )-hydroxys tea ro ni t ril e 
9 ( I 0 )- Morpho li no - I 0 (9 )-hydro xys tcaroni t rile 
9 ( I 0 )-N cya noct hy la min o - 10 (9 )-hydroxy-

stca ronitrile 

Sol-
vent 
used 

in 
stock 
so lu-
tiont 

--

I 
I 
2 
I 

2 
3 
2 
3 
2 
3 
2 
3 

2 
3 

2 
2 

2 

2 
2 

2 
5 
2 
5 
5 

TABLE 2- Co111i11ued 

B ac teria 

Gram-negative Gra m-positiYe 

F.sc !t.erichia P seudo- Bacillus Staph.y -

col i monas subtili s lococcus 
fluorescens au re us 

100 100 30 100 
3 ,000 I ,OOO 200 I ,OOO 
I ,OOO 1 ,000 200 I , OOO 
I ,OOO > I ,OOO 10 100 

100 30 30 100 
100 100 30 100 

I , OOO 300 100 300 
300 300 100 1 ,000 

I ,OOO 300 30 300 
300 300 60 600 

1 ,000 300 30 1 , 000 
300 300 100 300 

I ,OOO I ,OOO 300 300 
I ,OOO I ,OOO 200 600 

100 100 30 100 
10 30 3 100 

30 100 10 100 

> 300 > 300 > I ,OOO > I , OOO 
I ,OOO 300 30 100 

1 , 000 300 30 100 
> 100 > 100 > 100 > 100 

300 100 30 100 
> 100 > 100 > 100 > 100 
> 100 > 100 100 100 

Algae 

Fungi 

Green Blue-green 

.l/ yro-
A spergillus Chae- thedum Tri - Chlorella Stigeo- A nabaena Oscil -

niger fomium verr u- choderma vulgaris cloniu.m cylin- latoria. 
globosul/l a irin viride sp. drica ten111'.s 

--- --- - - -- -------
100 60 30 100 I 0 .3 0 . 3 I 
300 100 300 300 10 10 I 2 
300 30 300 300 3 3 I 3 
300 30 300 300 3 10 6 3 

100 100 100 100 3 I 3 0 .3 
100 100 100 300 3 I 3 0 . 6 
300 200 300 300 3 6 3 3 

3 ,000 2 ,000 3,000 3,000 10 10 6 10 
300 100 300 300 10 10 3 2 

3 ,000 2 ,000 3 ,000 I ,OOO 10 10 3 I 

300 30 300 300 10 3 I 2 
3 , 000 l ,000 3,000 I ,OOO 10 6 I I 

100 6 60 30 3 3 3 3 
3 ,000 I ,OOO 3 ,000 3 ,000 10 6 10 3 

100 100 300 100 I I 3 I 

300 100 300 100 3 3 I 1 

300 100 300 100 I 3 0 .3 0 . 3 

> I ,OOO > I ,OOO > I , OOO > I ,OOO > 100 30 > 100 > 100 
I ,OOO 100 I ,OOO 300 10 10 10 20 

100 100 100 100 I I 0.3 3 
> 100 > 100 > 100 > 100 20 3 10 30 

100 100 100 60 I I 3 3 

> 100 > 100 > 100 > 100 100 10 3 60 

> 100 100 > 100 > 100 3 3 10 10 



w 

...... 

Substituted ami11ohydrox_1·s1f'ary l a111i11es 

s 11 2 9 ( I 0)- A mino- 10 (9)-hydroxystca ryl a min e s 30 100 30 100 > 100 100 
s 11 3 9 ( 10)-ll Amino e th yla min o- 10 (9)- hydroxystcaryl s 300 30 30 30 300 100 

amine 
SI 14 9 ( I 0 )-m- Aminomcthylbcnzyla mino- 10 (9)- 2 60 100 30 100 3, 000 200 

hydroxystcaryl ami ne 
s 11 s 9 (10)- Anilino- 10 (9)-hyd ro xystca ryl a mine 2 2 ,000 3,000 30 300 300 200 
SI 16 9 ( I O)- Dict l1'1 no la mino- 10 (9)-hydroxys tca ryl 2 30 100 100 200 I ,OOO 300 

amine 
s 11 7 9 ( I 0)- Dimcth yla mino - 10 (9 )- hydro xysica ryl 2 100 100 30 100 I ,OOO 300 

amine 
SI 18 9 ( I 0)-Dodccyla mino- 10 (9)- hydroxystca ryl 2 3,000 3,000 100 200 300 200 

a mine 
S6S2 9 ( IO)-M eth ylamino- 10 (9 )-hydroxysteary l amine 2 30 100 30 100 300 300 
SI 19 9 ( I 0)-Morpholi no- I 0 (9)- hyd roxysica ryl ami nc 2 30 100 30 300 300 300 
s 120 9 ( I 0)-,,- A mi no propyla mi no- I 0 (9)- hydroxy- s 30 30 10 10 300 100 

stea ryl a mine 
s 12 1 9 ( 10)-N, N-dicyanocthylam ino- 10 (9)-hyd roxy- s > l , 000 > I ,OOO > I ,OOO > I , OOO > I ,OOO I ,OOO 

N ,N-dicya nocth ylstcary l ami ne 

Surfacra11tj 
4S8 1 Dcriphat 170 B t 2 > 5 ,OOO I ,SOO so I SO I SO I SO 
4S82 Dcripha t 170 C I I ,SOO SOO so I SO I SO so 
4S83 Deriphat 160 C I > 3 ,OOO 900 300 900 300 90 
4S84 Deriphat I SI C I > 4 , SOO > 4 , SOO 4S 100 140 I S 
4S85 D cripliat I SI I 10 , 000 3 , 000 30 100 100 60 
4S86 Dcripha t 160 I 10 ,000 3, 000 300 10 , 000 300 100 
4S87 Dcri pha t I 70 I 10 ,000 300 30 100 100 30 
4S88 Dcripha t I S4 I > 10 ,000 10 , 000 100 > 10 , 000 100 30 
4S89 Dcrip ha t I S7 3 > 10 , 000 10 ,000 100 100 300 30 
4S90 Dcriphat I SO I 3,000 300 100 300 100 30 
4S9 1 Sodi um N -rosin ,a-amino propiona te l > 10,000 > 10 ,000 30 100 100 30 
4S92 Sodium N -Primern: JM-T ,8-amino p ropiona te 3 9 , 000 > 2 ,SOO 9 2S 2S 2S 
4S93 Sodium N -Sunaptyl B- JJ-a mino propionnte 3 > 3.000 > 3 , 000 30 100 100 100 
4S94 Sodium N -alkane aspartatc I 10 ,000 3 , OOO 3 ,000 600 10 ,000 3 ,000 
4S9S Di sod ium N -Sunap tyl B-{3-imin o I > 10 , 000 > 10 , 000 100 > 10 , 000 > 10 ,000 100 
4S96 Sodium N -dodccyl P-amino butyra te I 3 .OOO 300 300 300 300 30 
4S91 Sodium N-tctradecyl aspartate I 10 ,000 10 ,000 I ,OOO > 10 , 000 10 ,000 100 
4S98 Sod ium N -dodccy l aspartate I 10,000 3 ,000 300 > 10 ,OOO I ,OOO 100 
4S99 Sod ium N -hcxndecy l a sparta te I 10 ,000 10 , 000 3,000 10 ,000 10 ,000 300 
4600 Sodium o:-sulfo stca ratc 3 > 3 ,000 > 3, 000 200 2 , 000 3,000 60 

Standard Ben zalkoniu m chlo ride I 200 300 3 4 60 10 

t Dcripha t amphoteric surfacrn nts inc lude sodium sa lt s and free aci ds of both N -fouy ami nopropio na tes a nd N -fatty imiopropion<Jtcs . 

> 100 > 100 3 I I I 
300 100 3 3 I 3 

2 .000 300 3 3 0 3 l 

300 300 0.6 3 0 .3 3 
3 ,000 I ,OOO 10 3 0 3 l 

I ,OOO I ,OOO 0 .3 0.3 0 . I 0 .3 

300 300 10 3 I 3 

300 300 6 3 0 .3 I 
300 300 I 0. 3 0 . I I 
600 100 3 3 o. 3 I 

> I ,OOO > I ,OOO 100 30 10 60 

I SO ISO s s so so 
100 I SO I . S I l . s 3 
300 300 > 30 10 > 30 > 30 
140 140 30 IS I S IS 
100 100 10 6 10 10 
300 300 100 30 30 > 100 
100 100 10 3 10 30 
100 100 10 30 20 > 100 
300 300 I 10 10 > 100 
100 30 10 3 30 30 
100 100 30 10 30 100 
90 260 9 9 I S 9 

3 ,000 10 ,000 30 30 20 100 
10 ,000 6 ,000 > 100 > 100 > 100 > 100 

I ,OOO 10 ,000 > 100 60 100 > 100 
300 300 30 3 10 30 

I ,OOO 3 ,000 100 6 30 30 
300 300 30 10 10 30 

10 ,000 10 ,000 > 100 > 100 > 100 > 100 
300 3,000 > 100 > 100 > 100 > 100 

40 80 I 0 7 I 0 .6 



RC no. 

4605 
5644 

5626 
5632 
5635 
5172 
5636 
4618 
5179 
5637 
5629 
4613 
4568 
4571 

4572 

5624 
5627 
4538 
5148 
4606 
4579 

5634 
5103 

5120 

TABL E 3. Compounds witlr good ac ri vi ry towa rds a ff or some of tir e test groups of organism s 

Bacteria Algae 

Fungi 

Compound 
Gra m-negative Grnm -positi ve Green Blue-green 

Fscher- Pseudo- Bacilfuj. Stapliyfo- A sper- Chaelo- Myrolile- Tricllo- CMoretla Stigeoclo- Anabaena Oscil-
monas COCC ll S gillus mium cium ter- derma la.Iorio. ichia ccli fl 11orescens sublilis aureus m·ger g/obos11m rucaria viride v11lgaris nium sp. cylindrica lenuis 

--- ------ ------ ------ ------
Compounds outs ta11di11g i11 ac ti vity towa rds a ll 

organism s tested 
Dodecy l amine, Alamin e 4 30 30 20 30 60 30 30 30 0 .3 0.3 0 .3 0 . 3 
Di st ill ed dodecyl amine ace ta te, Alamac 4 30 JOO 10 30 20 10 60 30 0 .6 0.6 0.3 0.3 
Compounds reasonably good i11 ac ti vity towards 

a ff organisms tes ted 
Dioc ty l dimeth y l a mmonium chloride 40 75 20 20 225 75 75 75 7 2 0. 7 2 
Di octy l am in e JOO 100 10 JO 30 JO 30 30 I 0.3 0.3 0 .3 
N-dodecyJ propylene diamine 30 30 JO JOO 60 60 100 100 3 0 .3 0 .2 0 .06 
N -(dodecy l-te tradecy l) propylene diamine JOO 30 30 100 100 100 100 100 0 . 3 0.1 I 0.3 
N- te tradecyl -propyle ne diamine 100 JOO 30 100 100 60 100 100 3 l 0.3 0 . 3 
N-coco -propylene diamine , Diam. 21 30 30 30 100 100 30 JOO 100 3 J 0 .3 0 .3 
RNHCH 2CH (CH 3)CH 2NH 2 R = dodecy l JOO JOO 30 JOO 100 60 JOO 100 J 0.3 0.3 O.J 
RN (CH 2CH 2CH , NH 2)2 R = dodecyl 30 JOO JO 100 100 100 JOO 300 3 l 0 .3 0.3 
N , N-dimethy l dodecylamine JOO 100 30 JOO 30 30 30 30 1 0.3 l 0 . 2 
N,N-dime thy l coco a mine 100 60 30 300 100 30 30 100 l 0 . 3 l 0 .3 
Dis till ed coco a min e ace tate , Alamac 21 100 100 30 JOO 100 60 30 100 J 0 .3 0.3 I 
Distilled N -coco propylene diamine mono - 100 30 30 100 100 100 100 100 3 I 3 0 . 3 

acetate 
Di still ed N-coco propylene di am ine diace ta te 100 100 30 100 100 100 100 300 3 l 3 0 .6 

F1111g ista tic compounds not ac ti ve towards 
g ram -nega tive bac teria 

Coco ben zy l dime thy l a mmonium c hl o ride 225 225 2 2 20 7 20 20 3 0 .3 3 I 
Dodecy l dime thy l ammonium c hl o ride 225 750 0 . 7 7 75 7 20 20 2 0.7 0 . 2 0 . 7 
Di (octy l-decy l) dime th yl a mmonium c hlor ide 50 500 5 5 50 50 50 50 0.5 0 .5 0 . 5 0 . 5 
Tri isooc ty l me th yl a mmonium c hl or ide 500 150 3 3 150 50 50 50 0 .5 1. 5 0.3 I .5 
Di (octyl -decy l) amine I ,OOO > 1,000 30 30 30 10 100 JOO 3 1 0 . 3 0 . 3 
Coco morp ho lin e ace tate I ,OOO 1,000 300 300 100 6 60 30 3 3 3 3 

Compounds witlr good ac tivity rowards gram-
negative bac teria, 110t faffing i11 rlr e g roups 

mentioned before 
N -decyl propylene diamine 30 30 10 JOO 300 100 300 100 3 0 . 3 0.3 0 . 3 
9 (10) -/3 Aminoethylamino-10 (9)- hydroxy 10 30 3 JOO 300 100 300 100 3 3 I I 

s tearo nitrile 
9 (10 ) -'Y Aminopropylamino-10 (9 ) -hydroxy 30 30 10 10 300 JOO 600 100 3 3 0 .3 I 
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inant chain lengths in the compounds having the 
best biostatic activity. Except for the coco deriva­
tives there was no substantia l difference in the 
biostatic activity among the other fatty nitrogen 
compounds containing mixed carbon chai n 
lengths derived from cotton, tallow, soya , and 
tall oil. The designations of coco, cotton, tallow, 
soya, and tall oil refer to the mixture of ca rbon 
atom chain lengths in the respective natura l 
products- coconut oil , cottonseed oil , soybea n 
oil , and tall oil. 

ACKNOWLEDGMENTS 

We thank both General Mills, Inc. , and the Di­
rector of the Central Laboratory TNO for their per­
mission to publish these results. Also we express 
appreciation to P. Y. F. Prins - van der Meulen for 
her help in preparing the manuscript and to D. Laros 
and M. Verdam for their technical assistance. 

LITERATURE CITED 

1. GERLOFF, G. c., G. P. FITZGERALD, AND F . SKOOG. 
1950. The isolation , purification, and culture of 
blue-green algae. Am. J . Botany 37:216-218. 

2. Juu us, H. W. 1938. Een methode voor het tellen 
van levende bacterien , vervanging voor de plaat­
methode. Antonie van Leeuwenhoek Tijdschr. 
Hyg. Microbial. Serol. 5:28- 34. 

3. LAWRENCE, C. A. 1950. Surface-active quaternary 
ammonium germicides. Academic Press, Inc., 
New York. 

4. Manten , A., H. L. KLOPPING, AND G . J . M. VAN 
DER KERK . 1950. Investigations on organic fun ­
gicides. II . A new method for evaluat ing anti­
fungal substances in the laboratory . Antonie 
van Leeuwenhoek J . Microbial. Serol. 16:282-
294. 

5. SEXTON, W. A. 1953. Chemical constitution and 
biological activity, 2nd ed. , p. !OJ . Spon Ltd., 
London . 

6. STARR, C. A. 1956. Culture collection of algae at 
Indiana University. Lloydia 19(3) :1 29- 149. 


