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OBSERVATIONS ON THE ADDITION OF CHEMICAL 
INGREDIENTS TO FLOUR AND BREAD 

By Rae II. Harris1 

A number of substances in addition to the basic ingredients of 
flour, water, sugar, salt, and yeast are incorporated in the modern 
commercial loaf of bread. These are added to the flour before it 
leaves the mill or to the flour or dough mix in the bakery. These 
additions are made with the object of producing a loaf of optimum 
quality and nutri t ive properties and increasing the period during 
which the bread remains fresh and attractive. There have been 
many discussions regarding the advisability of adding these chemi-
cal substances to a staple article of food, f rom the first commercial 
bleaching of flour to the present, when certain anti-staling com-
pounds are under fire. Malt and various yeast foods will not be 
discussed here, although they are generally used in commercial 
baking. Malt contributes fermentable carbohydrate to the dough 
mix and improves the taste of the bread, while yeast foods lead to 
increased yeast activity during fermentation. Shortening is also 
commonly included; it improves the bread quality and decreases 
tearing and in jury to the dough structure by bakery equipment. 

Flour Bleaching Agents 

Flour bleaching by chemical agents has been practiced for 
years in the United States and Canada. The reagent is added m the 
form of a gas or solid to the flour in the mill before it is sacked. In 
addition to producing a white loaf of bread, bleaching has an "ag-
ing" or stabilizing action on the gluten. The same effect, to some 
extent at least, may be secured by allowing the flour to "age" under 
suitable conditions before baking. Chlorine dioxide is now largely 
used by millers for bleaching replacing nitrogen trichloride, the use 
of which was made illegal some time ago. There has been wide-
spread publicity regarding possible ill effects of nitrogen trichlor-
ide on health stemming from the observation that a diet containing 
relatively large proportions of f lour treated with this reagent in-
duced canine hysteria in dogs. No ill effects have to date been ob-
served in human subjects. 

Bread Enrichment Ingredients 

Addition of synthetic vitamins to flour and bread is now man-
datory in about 23 states, including North Dakota. The purpose be-
hind the enrichment program is to raise the nutrient level of bread 
made from white f lour to slightly above that of bread made f rom 
the corresponding whole wheat flour. The law passed by the North 
Dakota legislature in 1945 stipulates that bread contain the follow-
ing additional nutr ients per pound: thiamine, 1.1 to 1.8 milligrams; 
riboflavin, 0.7 to 1.6 milligrams; niacin, 10.0 to 15.0 milligrams; iron, 
8.0 to 12.5 milligrams. The enrichment program was originally 
sponsored by nutritionists and scientists to aid in insuring an ade-
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quate diet for the American public. Full particulars of the law are 
given in Bulletin No. 85 published by the State Laboratories De-
partment, Bismarck, N. D., July, 1948. There is no doubt that bread 
enrichment has materially raised the level of the average American 
diet and compensates for nutr ients lost in the modern milling opera-
tion. 

Hope and Mold Inhibitors 
Substances of this nature have been in use for some t ime in 

commercial bakeries, notably during the summer months, when 
these organisms are most active in the northern tier of states. The 
bread disease known as "rope" is caused by several organisms of the 
genus Bacillus which are favored by hot, humid weather. I t ob-
tained its name f rom the strands or ropes formed when an infected 
loaf is pulled apart. It develops more or less rapidly af ter a loaf is 
stored, depending on the degree of infection and storage conditions. 
Ropy bread emits a characteristic odor of ripe cantaloupe and has a 
soggy, brown colored interior, which becomes progressively worse 
with the age of the loaf. The most effective remedy consists in add-
ing sodium or calcium propionate to the dough; this salt strongly 
inhibits the growth of the causative organism. Other preventives 
include the addition of vinegar to the dough, shorter fermentation, 
longer baking, and similar methods. 

Moldy bread is familiar to everyone. It also is caused by micro-
organisms such as Aspergillus glaucus, Rhizopus. nigricans, etc. 
Mold contributes a distinctive taste to bread and can be observed 
in dark colored patches on the crust, f rom which it tends to pene-
t ra te to the interior of the loaf. The infection originates on the crust 
of the baked loaf, since the interior has been freed f rom mold-pro-
ducing organisms by the oven heat. The use of rope and mold pre-
ventatives has doubtless saved many loaves which would otherwise 
have been rendered unfit for human consumption. 

Anti-staling Agents 
The incorporation of certain long-chain hydrocarbon com-

pounds resembling fats in bread dough to retard staling rate has 
been advocated by a number of people. Extensive hearings have 
been conducted at Washington, D. C., by the Federal Security Agen-
cy to determine whether or not these substances are injurious to 
health. No definite decisions or rulings will be handed down for 
probably another year in view of the voluminous evidence pre-
sented on both sides of the question. Final bread standards will 
then be promulgated by the Food and Drug Administration. 

Substances, such as polyoxyethylene mono-stearate, sorbitol 
mono-stearate, and modified esters of fat ty acids, reduce the f irm-
ness of baked bread, and bread containing this material is notice-
ably softer af ter standing for two or three days than bread of simi-
lar age without it. The firmness of the loaf appears to be one of the 
principal properties involved in staling; at least it is the factor 
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ch ie f ly c o n c e r n e d in t h e c o n s u m e r s ' concep t of s ta leness , a n d f r o m 
t h e i r v i e w p o i n t th i s c lass of s u b s t a n c e s cou ld be r e g a r d e d as a n t i -
s t a l i ng agen t s . A n oppos i t e v i e w w o u l d b e t h a t t h e y f u n c t i o n essen-
t ia l ly as s o f t e n i n g a g e n t s r a t h e r t h a n as i nh ib i t o r s of s t a l ing , s ince 
b r e a d f r e s h f r o m the oven is less f i r m w h e n it c o n t a i n s t h e m . 

U s u a l l y , s l igh t ly less s h o r t e n i n g is u sed w h e n an t i - s t a l ing com-
p o u n d s a r e p r e s e n t , s ince t h e y possess s o m e of t h e p r o p e r t i e s oi 
s h o r t e n i n g . T h e y i nc r ea se w a t e r abso rp t i on of t h e d o u g h s l igh t ly 
a n d r e d u c e t h e h y d r o p h i l i c o r w a t e r a b s o r p t i v e p o w e r ot t h e s t a r c h . 
N o h a r m f u l e f f ec t on h u m a n h e a l t h h a s been f o u n d f r o m inco rpor -
a t i n g a n t i - s t a l i n g c o m p o u n d s in d o u g h . A t p r e s e n t , t h e r e is n o 
c lear -cu t , d e f i n i t e concep t of w h a t s t a l i ng r e a l l y i s f r o m t h e t echn i -
ca l s t a n d p o i n t . 

T h e i n f l u e n c e of t h e c o m p o u n d s d i scussed in t h i s a r t i c l e on 
b r e a d q u a l i t y a n d c o n s u m e r p e r f e r e n c e s a r e of espec ia l i n t e r e s t t o 
w h e a t p r o d u c i n g s t a t e s such as N o r t h D a k o t a . T h i s is p a r t i c u l a r l y 
t r u e a t t h e p r e s e n t t i m e w h e n f l o u r c o n s u m p t i o n is d e c l i n i n g a n d a 
l a r g e w h e a t s u r p l u s is f e a r e d . 

BROMEGRASS AND CRESTED WHEATGRASS SEED 
PRODUCTION DOWN IN 1949 

Production of both bromegrass and crested wheatgrass sced in North 
Dakota in 1949 was sharply lower than m any previous year. Bromegrass 
seed production in 1949 is estimated at 100,000 pounds of clean :seed com-
pa red to 150,000 pounds in 1943 and a five-year average of 592,000 pounds. 
Crested wheatgrass seed in 1949 is estimated at 80,000 pounds compared to 
150,000 pounds in 1948 and the five-year average of 1,024,000. 

For the U. S., 1949 production of bromegrass seed in the four com-
mercially important states (North Dakota, South Dakota Nebraska and 
Kansas) is estimated at 5,450,000 pounds, up 29 per cent over the 4,220 000 
pounds of 1948 but scarcely more than half the five-year average of 10 -
450,000 Crested wheatgrass seed in the Dakota* 
ington and Wyoming is estimated at 2,550,000 pounds for 1949 slightly 
more than the 2,480,000 pounds in 1948, but only 36 per cent of the five-
yeai average. (Figures compiled by C. J . Heltemes, USDA bureau of ag-
ricultural economics statistician in Fargo and his assistant, Leonard W. Ur-
vold.) 

NORTH DAKOTA HONEY PRODUCTION DOWN 
The state's honev production in 1949 was 1,040,000 pounds scarcely half 

the 1,995,000 pounds in 1948, reports the USDA bureau of agricultural 
economics in Fargo, C. J . Heltemes and L. W. Or void statisticians. In the 
n a t f o T however, 1949 honey production was nearly 227 million pounds, 
10 per cent more than the previous year. Leading honey state is our 
neighbor across the Red River. Minnesota in 1949 produced nearly 2o m 1-
lion pounds, while California was second busiest honey state with ¿¿y2 
million pounds. 

The water fern, Marsilea, was found last s u m m e r in Barnes county, 
farthest east that it has been found in North Dakota. This plant, with float-
ing rounded leaves of four leaflets, made the shallow water quite green at 
a low corner of a field near Rogers. It frequently appears in roadside ditches 
and was found south of Marmarth, but was very much dried up. 

—NDAC Botany News Letter. 


