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While lesser amounts  of skin-substantive agents 
(0 .5%) may give relat ively equivalent degerming 
action on the hands, it is reasonable to suppose that  
the advantages  of skin-substant ivi ty are largely over- 
shadowed by  the gross pick-up of soap in the under-  
a rm areas. Thus any  agent  at  higher levels (1.0 to 
2.0%) in soap  y i e l d s  g r e a t e r  a c c u m u l a t i o n  and  
greater deodorant  act ivi ty than  at the 0.5% level. 

I t  would therefore appear  that  the best measure 
of the deodorant  capaci ty of a soap is a deodorant  
evaluation s tudy  ra ther  than  a bacteriological evalu- 
ation by means of controlled handwashing.  

Toxicology. The complete toxicity pic ture  was de- 
veloped for the ant ibacter ia l  synergis t  system hexa- 
chlorophene/T.C.C,  in soap. 

These studies indicate that  soap containing this eom- 
biuation is neither a p r i m a ry  skin i r r i t an t  nor a skin- 
sensitizing agent. The acute oral toxici ty for dogs 
lies above 16 g. per kih) which rates as "p rac t i ca l ly  
nontoxic. ' ' 

Summary 
It  has been shown that  mixtures  of hexachlorophene 

and tr ichlorocarbanil ide or bithionol and trichloro- 
earbanil ide in soap show a marked synergism with 
respect  to ant ibacter ia l  properties.  In  both cases the 
approx imate  rat io of 50/50 of the two components 
represents  an opt imum. 

Nonionie detergents  enhance the ant ibacter ial  activ- 
i ty  of tr iehloroearbanil ide i'n vitro when present  at  
relat ively low levels. At  higher levels of nonionie 
the ant ibacter ial  agent  is neutral ized and loses its 
effectiveness. 

The ant ibacter ial  act ivi ty of the pair  hexaehloro- 
phene-tr iehloroearbanil ide extends over a wide spec- 
t r u m  of micro-organisms, and synergism is shown 
with each test  organism. 

High ant ibacter ial  act ivi ty of the synergistic pairs  
in soap is shown both in in vivo handwashing studies 
and in subjective deodorant  tests. On the other hand, 
it is shown by way of several examples that  in vivo 
observations do not necessarily correlate with in vitro 
bacteriological screening tests. 
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Search for New Industrial Oils. III. Oils  rom Composirae 
F. R. EARLE, I. A. WOLFF, Northern Regional Research Laboratory, 1' ,2 Peoria, Illinois; and 
Q U E N T I N  IONES, Crops Research Division, 2 Beltsville, Maryland 

T 
IlE COMPOSITAE are the largest  fanlily of flowering 
plants  and include about  900 genera and more 
than  13,000 species. Two species, safflower and 

sunflower, are grown for oil product ion on a commer- 
cial scale. In  addit ion to these, some two dozen species 
have been studied sufficiently, with respect to oil 
composition, to be reported in reference works on oils. 
Linoleie and oleic acids are the major  component  acids 
found in the oils reported,  with linoleie acid usual ly 
in the greater  amount.  Linolenie acid is repor ted in 
amounts  up to 4% in some oils but is absent f rom 
others (5).  Only Vernonia anthelmintica (6, 7), Cal- 
endula o~cinalis (9), and Chrysanthemum eoronarium 
(10) have been repor ted to deviate f rom the pat tern .  

Among  the first 87 oils studied in our extensive 
search (4) for  new industr ial  oils were 16 f rom seeds 
of different species of the Compositae. Out of these 
16, two are repor ted in the comprehensive compendia 
by  Eekey  (5) and Hildi tch (7).  

Materials and Methods 
The seeds used as sources of oils, like those for  Pa r t  

I (4) of this series, were provided by  the New Crops 
Research Branch,  Agr icu l tu ra l  Research Service, U. S. 
Depa r tmen t  of Agricul ture.  Methods used are the 
same as those described in P a r t  I .  Their  p r i m a r y  pur-  
pose is to permi t  selection of oils of unusual  and po- 
tent ia l ly  useful  composition ra ther  than  to give posi- 

1 This is a l abora to ry  of tile Nor thern  Utilization Research and Devel- 
opment  Division. 

Agr icu l tu ra l  l~esearch Service, U. S. Depa r tmen t  of Agr icul ture .  

t i re  identification of any  acids. They probably  give an 
adequate representat ion of most of the oils al though 
unsuspected interferences in some crude oils may  
cause them to give inconclusive or erroneous results. 

Results and Discussions 
Results of screening analyses are presented in Table 

I. The range in iodine value f rom 102 to 147 is typica l  
of the fami ly  (5).  The low value for  Vernonia anthel- 
mintica is related to the high propor t ion  of monoene 
while the low value for  Cosmos bipinnatus results f rom 
the high proport ion of sa tura ted  acids. The highest 
iodine value is found in the oil f rom Rudbeckia bicolor, 
which contains the largest  propor t ion of apparen t  lin- 
oleie acid. 

When  iodine value is plotted against  refract ive  
index, oils of the Comp.ositae are in agreement  with 
the regression line calculated fo.r oils of 71 species 
(4) with four  exceptions, those f rom Dimorphotheca 
aurantiaca, Vernonia anthelmintica, Artemisia absin- 
thium, and Chrysanthemum leucanthemum. Data  for  
six addit ional  oils are perhaps  fa r  enough f rom the 
line to suggest a need for  fu r the r  study. The probable  
reason for  the divergence of V. anthelmintica oil is its 
high content of epoxyoleie acid (6).  D. aurantiaca 
and A. absinthium oils are shown by tests, discussed 
later, to contain conjugated unsaturat ion.  The reason 
for  the deviation of C. leucanthemum oil is not appar -  
ent. The oil has complex absorption in the ul t raviolet  
and an unusual  reddish color. I t  is not suitable for  
analysis  by  the A.O.C.S. method for  po lyunsa tura ted  



MaY, 1 9 6 0  E A R L E  E T  A L . :  0 I L S  FRO]~[ C O I ~ I P O S I T A E  2 5 5  

T A B L E  I 
Analy t iea l  D a t a o n  Compositae Seedsand  Der ived  Oils 

Source 

Ageratum houstonianum 
Ageratum houstonianum 
A rtemisia ab~inthium 
Centaure~ eyanu$ 
Chrysanthemum 

~eucanthemum 
Chrysanthemum 

eoronarium 

Cosmos bipinnatus 
Cyuara carduneulus 
Dimorphotheea 

aurantiaea 
Heliehrysum braeteatum 

ear .  mo~strosum 
Hel~opsis hellanthoides 

Liatris spicata 
Rudbeekia bieolor 

ear.  superba 
Vernonia 

anthelmintica 
Vernonia baldwini 
Vernonia baldwini 
Vernonia m,issariea 

Common 
name 

Ageratum 
A g e r a t u m  
Wormwoood  
Cornf lower  

Ox-eye daisy 
Ga r l a nd  chrys- 

a n t h e m u m  

Cosmos 
Cardoon 

Cape mar igo ld  

S t rawf lower  
O r a n g e  sun- 

flower 
Gay fea ther  

Cone flower 

I ronweed  
I ronweed  
I ronweed  
I ronweed  

Seed Analys i s  a 

Oil P ro t e in  
centre content  
% D] NX6,25  

% DB 

30.8 25.2 
33.4 25.8 
23.6 15,8 

23.4 24.3 

22.0 13.2 

20.2 19.0 
42,2 27.1 

34.0 37.8 

24.2 21.9 

22.6 18.9 
35.9 35.6 

32.0 29.1 

26.5 18.1 

21.5 23.4 

Iodin  
valm 

144 
141 
118 
143 

145 

133 

Sapon 
ficatio: 

va lue  

190 
186 
186 
182 

186 

181 

107 181 
115 188 

124 177 

142 190 

131 187 
128 186 

147 185 

102 175 
139 192 
141 206 
133 181 

Refrac- 
t ive  

index 
ndO/D 

~ . .4689  
1.4685 
1.4711 
1.4686 

1.4753 

1.4701 

1.4657 
1.4680 

1,4864 

1.4708 

1.4700 
1.4692 

1.4697 

1,4742 
1.4687 
1.4676 
1.4699 

j~ 
tri  
li~ 

F a t t y  Acid Content  of Oil 

~'~oneon- 
j u g a t e d  
diene as 
l inoleic 

% 

53.0 
53.0 
45.0 
67.0 

62.0 

59.0 

49,0 
42.0 

10.0 

33.0 

56.0 
54.0 

76.0 

27.0 
63.0 
60.0 
57.0 

Mono- 
one as 
oleic 
% 

19.0 
24.0 
22.0 

36.0 

24.0 

14.0 
32.0 

4.0 

( - - 7 . 0 ) "  

22.0 
32.0 

8.0 

33~0 
30.0 

Conju-  
gated 

t r i ene  
% 

1.3 
O 

.6  
0 

0 

.2 

.2 
0 

3.9 

.2 

0 
0 

.1 

0 
0 
0 
0 

~ on~u- 
a ted  

d i ene  
% 

0 
0 
8.2 
0 

0 

.5 

2.4 
4.8 

t8.0 

1.2 

5.2 
.6  

1.0 

0 
0 
0 
0 

Satu- 
r a ted  

% 

i~:ii 
18.0 

6.0 

( - -3 .0)  ~' 

11.0 

30.0 
16.0 

13.0 
8.0 

lO,O 

10.0 
7.0 
2.0 
8.0 

Oxi rane  
oxygen 

as  
epoxy- 
oleie 
% 

< 1 . 0  
0 

23.0 
0 

2.0 

16.0 

7.0 
12.0 

52.0 

2.0 

13.0 
0 

1.0 

68.0 
0 
2.0 
1.0 

a Analys i s  based on mate r ia l s  as cleaned. 
') Obviously  incorrect  r esu l t s  in  parentheses  ind ica te  inapp l icab i l i ty  of the ana ly t ica l  method,  

acids (1) because the calculations result  in negative 
figures for sa tura ted  acids. Possibly the components  
responsible for these features  also result  in a high 
refract ive  index relat ive to iodine value. 

None of the sal)onification values are conspicuously 
different f rom those of the common oils. The lowest 
value in the group, that  for V. anthelmintica, is in 
excellent agreeme, nt  with the value repor ted by  Gun- 
stone (6). The highest value is also f rom a Vernonia, 
but the other tests reported here give no informat ion 
in suppor t  of the high value. 

Determinat ion of polyunsatura ted  acids confirms 
previous reports  on the pa t te rn  of composition of the 
Compositac. Rudbcckia bieolor, Vernonia baldwini, 
Chrysantht~mum leucanthemum, C. coronarium, and 
Centaurca cyanus have high concentrations of dienoic 
acids; the R. bicolor is outstanding. These oils should 
be suitable for a,,y present  applications dependent  on 
the reactions of linoleic acid. The presenee of more than 
10% apparen t  linolenie acid, as found in three oils, 
has not been repor ted previously in the Compositae. 

The only oil containing sufficient monoene to be of 
probable  interest for  industr ial  use is that  f rom Ver- 
nonia anthelmintica, which has previously been re- 
ported to contain a large proport ion of vernolic acid 
(6).  In  other oils the negative results for  monoene 
and the negative or obviously erroneous results for  
sa tura ted  acids indicate the presence of compounds 
or s t ructures  tha t  interfere  with determining either 
the iodine value or polyunsatura ted  acids. Oils giving 
such results should receive fur ther  s tudy  to ident i fy  
the in terfer ing components.  

P re fo rmed  conjugation occurs ill half  the oils, bu t  
only in Dimorphothcca aurantiaca is the concentration 
high enough to be of interest  for industr iaI  use. The 
saponification value of this oil indicates that, the con- 
s t i tuent  acids are p r imar i ly  C~s acids or larger.  I f  
present  indications are confirmed by work now in 
progress, this oil will be the first found to contain a 
na tura l ly  conjugated diene in an acid longer than  C1,_. 
I ts  probable occurrence in the trans,tra~ls form adds 
to its interest. 3 The indication of 8% of an acid con- 

taining conjugated unsa tura t ion  ill oil f rom Artemisia 
absinthium may serve as a lead to other species con- 
raining larger  amounts  arid may  be of direct interest  
when considered with other features of the oil. 

I n f r a r ed  analysis indicates significant arnounts of 
hydroxyl  in two oils, and chemical analysis provides 
confirmation. When calculated as an hyl lroxy C18 acid, 
analyses show 20% in Artemisia absinthium and 70% 
in Dimorphotheca aurantiaca. 

The A.().C.S. n]ethod (1) for oxirane oxygen indi- 
cates the presence of epoxy ('oml)oul~(Is i~ most of tile 
oils. Only in Vernonia anthetmi~t, tica (6) and Chrys- 
anthemum coronardum (1.0) has their  presen(;e been 
established. The numerous  indications of epoxy ecru- 
pounds in this survey and the reports  of Gunstone 
(2, 6) and I Iopkins  (3, 8) suggest that  epoxy acids 
may  be nnleh more widely distr ibuted than  hi therto 
expected. 

Our infrared analysis (to(,s not suppor t  the chemical 
evidence for  epoxy acids ill D. aurantiaca. The pro- 
port ion of hydroxyl  and of ( 'onjngated diene found 
in the oil suggests s t rongly that  the two s t ructures  
must  occur ill the same acid. Possibly the combina- 
tion results in the absorption of I IBr ,  giving a false 
indication of oxirane oxygen, a Although the in f ra red  
absorptioll and the relative proport ions of hydroxyl ,  
epoxy acid, and conjugated diene in A. absi~tthium 
suggest that  the oil niight be like D. aurantiaca, no 
definite evidence is at hand. The only other oil show- 
ing unusnal infrared absorption is Vernonia anthcl- 
mintica, which contains epoxyoleie acid. 

Gas chrolnatography as applied to seven oils den> 
onstrates three oils with components moving more 
slowly than the usual C,~ acids. [n V. anthelmintica 
the component  is surely epoxyoleic acid. Cynara car- 
dvnculus has been reported (7) to contain C,_,o acids, 
and these may  consti tute the slow component  found 
slowly and might also appea r  in the slow component.  
In  D. aurantiaca we (,,all assume, on the basis of pres- 
ent information,  tha t  the slow component  is an hy.- 
in this sanlple. However  the epoxyoleic acid and the 

a Since this  paper  was presented,  fu r the r  work has shown tha t  the 
oil contains  9-hydroxy-trans,trans-lO,12-oetadeeadienoic acid (11 ) .  
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c o n j u g a t e d  d ienoie  ac id  r e p o r t e d  here  w o u l d  t r a v e l  
d r o x y l a t e d  c o n j u g a t e d  diene.  C h r o m a t o g r a p h y  showed 
no u n u s u a l  componen t s  in Ce~taurea cyanus, Cosmos 
bipinnatus, Liatrus spicata, or Vcrnonia missurica. 

Summary 
S c r e e M n g  ana lyses  of oils f r om seeds of 16 species  

of the  Compositac f a lMly  r evea l  n u m e r o u s  i n d i c a t i o n s  
of  unusua l  compo lmn t  fatty ac ids  or i n t e r f e r e n c e s  wi th  
the  a p p l i c a t i o n  of s t a n d a r d  methods .  E p o x y o l e i c  ac id  
is i nd i ca t ed  ill an loun t s  f rom 1% to 67%. C o n j u g a t e d  
dienes  equ iwf len t  to 5% to 48% of Cls ac id  a p p e a r  in 
fou r  oils. t Iy<t roxyl  g r o u p s  a re  foun<t ill two oils il:l 
amoun t s  e.orrespondin~" to 20% and  70% of a Cls acid.  

Of special  i n t e r e s t  is lhe  oi[ froE1 Dimorphotheca 
aura~ttiaca, which  al) l )ears  to conta in  some 50% of an 
ac id  wi th  both an h y d r o x y l  g r o u p  and  c o n j u g a t e d  
diene,  a 

Oil  f rom R.dbccJr I>icol<~r var.  superba con ta ins  
76% of a p p a r e n t  l inole ic  acid and  m a y  r a n k  among  
the r iches t  sonrces  of th is  acid.  
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�9 Letter to tke Editor 

A Low-Cost Bench-Top Shortening Blender 
A CONVENIENT APPARATUS which would allow the prepa-  

ration of small t,atchcs (300-500 g.) of blended 
shortening containing oil, emulsitier, antioxidant, 

water, etc., for ev'duation and whieh could he constructed 
from equipnaent comnmnly awdlable in the laboratory is 
desirable both from the standpoint of ease of use and for 
the lower cost involved in prepar ing  pih)t-batches. 

We wish to repor t  an appara tus  whieh we have found 
useful for screening fats, oils, and additives on a small 
scale. The appara tus  consists of a stand having a rod sup- 
ported parallel  to the rod of the stand by means of clamp 
holders and two 51/2-in. sections of rod ~ at right angles to 
the two main rods. 

To the supported rod, the mixer section of a commercial 
household mixer with an attachment rod at a r ight angle 
to the mixer blade is attached. 

A scraper with an adjustable radius to accommodate 
beaker sizes from 600 to 3,000 ml. (this allows for  the prepa-  
ration of larger samples) is constructed by attaching two 
rubber bowl scrapers through the holes of two flexaframe 
connectors attached to a 41/2-in. rod and separated from each 
other by a third flexaframe connector. This scraper unit 
is connected to the mixer motor by means of a 51/2-in. piece 
of flat metal having a hook on the end ~, which is inserted 
through the other opening in the center flexaframe connector. 

This metal piece is, in turn, attached by means of a 
straight tubular  chuck, having two set screws, to a shaft 
made by removing the blades from one of the mixer beaters, 
and the shaft is connected to the mixer in the usual way. 
The rate of s t i rr ing may be regulated either by means of 
the mixer control or by use of a powerstat. 

The shortening blend is prepared by melting the vegetable 
oil or animal fa t  in a beaker of suitable size and adding 
the other components. The beaker is then t ransferred to a 
suitable container having a cooling medium (water, ice, etc.) 
and is supported by a s tandard laboratory support  r ing 
atached to the suppor t  stand. The beaker may be secured 
in this r ing by means of a cork of suitable size cut length- 
wise and placed between the beaker and ring. The rate of 

1 These shorter sections may be conveniently prepared by sowing the 
clamp portion off extension clamps which, due to corrosion of the adjust- 
men~ screws or other causes, are no longer functional. 

The handle of a laboratory brush may be used here. 

solidification of the blend is governed by the nmdium in 
which the beaker is placed. Rapid  st irring is continued 
until an extremely viscous product is obtained. 

This procedure does not allow for a controlled incorpora- 
tion of air. However it does provide an economical method 
for pr imary evaluation of shortening systems. I t  is fel t  
that this method may also find applicat ion in fields other 
than that involving shortenings, such as slush freezing of 
f rui t  juices (using dry ice as a coolant) and blending of 
solid propellant  compositions. 
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a n d  FR, E;DF~RIC'K M. KE;TCH, Je l l -O  R e s e a r c h  
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