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most 9f these, if not all, were cases of sporo- 
tricho.;is( 5 ) .  The clinical signs are character- 
istic a i d  lack of them would tend to eliminate 
this p~ssibility in the case in question. Da 
Rocha Lima(6) first made the interesting 
observation that the parasitic yeast cells of 
Cryptt  coccus jarciminosus and H .  capsulatum 

5 .  Hr gan, W. A., and Bruner, D. W., The Infec- 
tious D Leases o f  Domestic Animals, Comstock Pub- 
lishing Co., Inc., 1931. 

6. Da Rocha Lima, H., Arch. f .  Schifs-U. Tropeiz- 
Hyg. ,  l8)12, Beiheftc I, Band 16, 79. 

are very similar. Comparison of the two fungi 
in tissue culture might establish significant 
differences. 

Summary. Intracellular organisms resembl- 
ing Histoplasma capsulatum have been ob- 
served in apparently normal amnio-allantoic 
membrane and adult horse spleen maintained 
in tissue culture. 

The significance of this finding and com- 
parison with another fungus Cryptococcus 
farciminosus is discussed. 
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Iniprovement of Protein Quality of Whole Wheat.” (19100) 
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In tlie course of experiments designed to 
study the suitability of shredded wheat ma- 
terials In low sodium diets some interesting 
observations on the improvement of the bio- 
logical value of the protein of whole wheat 
have bem made. 

I.: .vpc,*iinriifnl.  The biological value of whole 
wheat Induc t s  was assayed by the growth 
responsrn of weanling albino rats fed a stand- 
ard diet of the following composition: IYheat 
product:; ,46cjC, corn oil Sp,  cod liver oil 
27;. salt misture( 1 )  47L, choline 0.1% apd 
containcd per kilo of diet, thiamine 4 mg, 
riboflavin 8 mg,, nicotinic acid 40 mg, calcium 
pantothtnate 40 ma. pyridoxine 4 mg, biotin 
1 nig, fclic acid 0.5 mg. 7-tocopherol 40 mg. 
and meradione (17it. K )  4 mg. On this diet 
the onlj variable element was the protein 
component (wheat product). Five groups of 
eight weanling albino rats. comparable as to 
weight. \;ere put on the following diets: Con- 
trol grou 1: whole wheat: assay group:  whole 
wheat ccoked: whole wheat cooked and fan 
dried: wiole wheat cooked, fan dried, shred- 

* This iivestigation was supported in part by a 
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ded, baked and oven-dried-commonly known 
as .bshredded wheat”; comparison group: 
white flour. -ill of these wheat preparations 
were fed at  a level of nitrogen such that they 
furnished 8.6% protein. Slight variations in 
the per cent of wheat product in the diet as a 
result of varying nitrogen content were equal- 
ized by the addition of the proper percentage 
of glucose. The rats were housed in individual 
cages and fed the above diets and water ad 
Zibitzrirz for a period of five weeks. Records 
were kept of the daily food intake and the 
animals were weighed twice a week. The 
essential details of the heat treatment of the 
whole wheat are as follows: cooked, the whole 
wheat is cooked in boiling water for 38 min- 
utes: fan dried, the cooked product is dried in 
a rapidly moving current of air a t  a tempera- 

TAELK I. Awrage Gain of Wt of Weanling Raks 
Frd Wheat  Products a t  Various Stagea of 

1’twccAssing. 

Basal diet with thc  following sources 
of l ~ r t r t c i i i ,  311 fed :it u level of 
nitt*ogi.c.li t o  give 8.6% protein 

Avg gain 
i n  wt, g 
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TARLE 11. @tatistical Analyt3is of Dhe Biological Value of Wheat, Protein. 

Dagrm of Observed Proba- 
Oomparison of the diets freedom I I t ”  biliky * 

Whole wheat 1%. whole wheat cooked 11 3.52 <.Ol 
” ” cooked vs. shredded wheat 12 1.38 .2 
” ” ” fan dricd rs. shredded wheat 14 1.16 .3 -.2 
” ’’ vs. white flour 13 2.96 .012-.031 ----- - 
* When the probability of getting a (‘t” value at lea& as large as t;hc obsencd ( I t ”  is .05 

OT less, the difference in mt gain is considercd significant. 

ture of 28°C for 12 hours; shredded, the fan 
dried $material is shredded, baked in an oven 
at 250°C for 18 minutes and then dried to a 
moisture content of 5% by holding at 150°C 
for approximately 6 5  minutes. 

Results. The average gain of weight for 
each of the groups at  the end of this experi- 
ment is given in Table I. These results were 
compared and analyzed and the “t” test was 
used as a measure of significance( 2 ) .  

It can be seen from Tables I and I1 that: 
(a)  as is well known, whole wheat has a 
biological value which is significantly superior 
to that of whiste flour; (b) there is a further 
significant improvement in the biological value 
of the protein of the whole wheat when this 
whole wheat is subjected to cooking in boiling 
water; (c) there is no significant alteration of 
the biological value of the protein of cooked 
whole wheat when it is made into shredded 
wheat biscuits. 

Discussion. Heat processing is known to 
affect the nutritive value of proteins in various 
ways. The adverse effects of heat on dietary 
proteins have been reviewed in a recent pub- 
lication(3). While it is well known that in 
addition to soy beans(4) many other legumi- 
nous proteins improve in nutritive value after 
the application of moist heat, the same effect 
h*as not been reported in the case of cereals. 
1.t is a generally accepted view, however, that 
when cereals are properly cooked no undesir- 
able changes in the protein component occur 
and their nutritive value appears to be equal 
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Workers. 8th ed. Edinburgh, Tweedal Ct., 1941. 
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to that of the unheated protein (5).  
This study indicates that the cooking of 

whole wheat grain in the commercial prepara- 
tion of shredded wheat results in a significant 
improvement of its original growth promoting 
value. This marked increase in nutritive 
value is not altered to any significant degree 
in the final processing of the product. So 
far as we are aware, this effect of moist heat 
on whole wheat has never been reported. The 
reason ‘fur this increase in nutritive value is 
not known. 

In the case of legumes where similar phe- 
nomena have been observed various hypo- 
theses have been advanced: removal of a 
trypsin inhibitor, elimination of toxic sub- 
stance, or direct action on the protein making 
certain amino acids more available. 

Shredded wheat has a sodium content of 
2 mg per 100 g, which is the same as that of 
polished and coated rice(6). Because of its 
low sodium content, the high quality of the 
protein of shredded wheat, its richness in 
minerals and vitamins of the B complex, it 
should be a useful food in introducing variety 
in low d i u m  diets. 

Summary. Experiments are reported show- 
ing that the cooking of whole wheat as in the 
preparation of shredded wheat results in a 
significant improvement in the nutritional 
value of the whole wheat. This improvement 
is not lost when the material is fan-dried or 
oven-dried in the preparation of shredded 
wheat. 
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