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SUMMARY. 

1. These tests were made on three grades of hard winter- 
wheat flour, consisting of  a patent, a straight, and a low grade; 
and four grades of soft winter-wheat flour, consisting o f  a  
patent, a straight, a clear, and a low grade. 

2. The fumigants were hydrocyanic acid gas and carbon 
bisulphide, used at the maximum strength employed in flour 
mills and elevators, and the treatments were given in an air- 
tight, constant-temperature chamber f o r  a period of twelve 
hours, at a temperature o f  90°  F .  

3. Baking tests were made immediately after each fumi- 
gation, and were repeated under the same conditions two 
or three days later. Similar duplicate baking tests from the 
same samples were made at the end o f  thirty days and at the 
end o f  sixty days. 

4. To afford direct comparison, tests were made at the 
same time and under identical conditions on the same flours 
not fumigated. 

5. Photographs were taken of all the loaves baked, and in 
the plates the check loaf made from the unfumigated flour 
stands alongside o f  the loaf made from the fumigated flour. 

6. An examination o f  the tables and the plates will show 
that the effects of fumigation are so small as to be negligible. 
It is only in the careful  measurements employed in the test that 
any difference between the fumigated and unfumigated flour 
is apparent at all. The only notable difference  appears in the 
maximum volume o f  the dough in the test made immediately 
after fumigation, but not after thirty days. The finished loaf 
shows no deleterious effect from fumigation in  any of the tests. 
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THE EFFECT OF MILL FUMIGATION UPON FLOUR.* 
Within recent years flour mills in the United States have 

experienced great trouble with injurious insects, and these 
troubles are increasing year by year. To eliminate this evil 
by controlling this class of insects, it has been necessary t o  
fumigate a part of the plant, or the entire plant, at least once, 
and sometimes twice, per year. In connection with fumigation, 
many inquiries have naturally arisen as to whether the fumi- 
gation would have any deleterious effect upon the flour. In 
reply to questions of this sort it has been necessary to  state 
that it  is generally accepted by those who have had experience 
with fumigation of mills with hydrocyanic acid gas and carbon 
bisulphide that these fumigations do not have any deleterious 
effect upon the baking qualities of the flour. Inasmuch as 
there were no positive data upon this subject, it  seemed ad- 
visable t o  conduct a series of extensive baking tests using the 
common grades of soft-wheat and hard-wheat flour after they 
had been fumigated with hydrocyanic acid gas and carbon 
bisulphide. 

In these experiments four grades of soft winter-wheat flour, 
consisting of a patent, a straight, a clear, and a low grade, 
and three grades of hard winter-wheat flour, consisting of a 
patent, a straight, and a low grade, were used. Two sets of 
ten to twelve-pound samples of each of the grades of soft and 
hard winter-wheat flours were treated with hydrocyanic acid 
gas and carbon bisulphide, respectively, at  the maximum 
strength used in flour mills, elevators and bins; namely, one 
pound of potassium cyanide to 1000 cubic feet, and one pound 
of carbon bisulphide to 500 cubic feet of space. These 
treatments were given in an air-tight constant-temperature 
chamber for a period of twelve hours at a temperature of 
90° F. 

From each of these samples baking tests were made im- 
mediately after each fumigation, and were repeated under the 
same conditions two or three days later, in order to check u p  
any error that might have entered into the first baking. Simi- 
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lar duplicate baking tests from the same samples were made at  
the end of thirty and at  the end of sixty days. In every baking, 
under the same conditions and at the same time, one loaf was 
made from each grade of fumigated flour, and, as a check, one 
loaf was made from each grade of unfumigated flour. As a 
check to show that there is usually a slight variation in loaves 
baked from the same flour, under the same -conditions and at  
the same time, four loaves of a high patent grade of soft 
winter-wheat flour and four loaves of a high patent grade of 
hard winter-wheat flour were baked. 

Photographs were made of all bakings, and in the photo- 
graphs the check loaf made from the unfumigated flour stands 
alongside the loaf made from the fumigated flour. 

EQUIPMENT FOR MAKING BAKING TESTS. 
As this equipment will be more fully described in a forth- 

coming publication of this Experiment Station, special atten- 
tion will be called only to such features as will make clear the 
discussions which follow. The equipment consists of a sponge 
case, a Simplex electric oven, specially constructed baking pans, 
special cylinders for proving the dough, a Koelner dough 
kneader connected with an electric motor, a device for meas- 
uring the loaf volume, and such accessories as are generally 
found in connection with a chemical laboratory. 

SPONGE  CASE. 

This is made of wood and is heated by electric bulbs, and 
the construction of the case is such that an even, uniformly 
distributed temperature is easily maintained. 

SPECIAL BAKING PANS. 

The notable feature of these pans is that the rise of the 
dough before baking, as well as the spring in the oven, can 
be accurately measured. This is accomplished by means of a 
plunger supported by the cover and a disc made in the form 
of a watch glass supported at the lower end of the plunger. 
As the dough rises it lifts this disc and the plunger, and the 
rise can be accurately measured. 
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SPECIAL PROVING CYLINDERS. 

These cylinders are 35 cm. high and made on such a scale 
that 1 cm., or nearly 2/5 inch is equal t o  100 cc. volume. On 
one side of this cylinder, extending from near the bottom to  
the top, is a glass strip about an inch wide, graduated to 
½ cm. By means of this the behavior of the dough inside the 
cylinder can be observed and the volume read to  50  cc. 

METHOD OF MAKING THE TESTS. 
In making a series of tests like the following, the method of 

procedure is somewhat different from that of making the ordi- 
nary baking tests. Since it was desired to study the effect of 
fumigation only, as many factors as possible which might in- 
fluence the results of the test were eliminated. In every case 
the untreated flour was tested identically the same as the fumi- 
gated flour. In this way a direct comparison is always obtained 
and the influence of the yeast, temperature, manipulation, and 
individuality of the operator is the same on both the untreated 
flour and that which was fumigated. Furthermore, in every 
case the test was repeated two or  three days later. The tables 
giving the results of these tests are made up from the average 
results of these two individual tests. 

In working out the details of these tests, the aim has con- 
stantly been to obtain as many measured factors as possible. 
In the ordinary tests where different flours are used, thirty- 
one measurements or observations are recorded for each loaf. 
As these tests were made from the same flours throughout, 
twelve of these measurements o r  observations were the same 
for all of the loaves. Further, in devising this method, i t  has 
been the aim to  secure a loaf which conforms to the standards 
for good bread. 

YEAST. 
Yeast is one of the most important factors in making a bak- 

ing test, and one which is very difficult to control. However, 
as the nonfumigated flour was always baked alongside of the 
fumigated, the effect caused by variation in yeast is eliminated, 
except as far  as the behavior of the yeast would be affected by 
the results of fumigation. The most noticeable effect from 
variation in yeast is in the time it takes for the dough to  rise 
a standard amount. Other factors less noticeable are seen in 
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the maximum expansion of the dough, loaf volume, and spring 
in the oven. The effect on the latter in most cases is very 
slight, but in all cases each one of these results would be the 
same on the two flours. The yeast used in these tests was of 
the Fleischmann brand, and bought from a local baker. To se- 
cure uniformity in the yeast used for the day, it was cut up 
into small pieces, the size of rice grains, and thoroughly mixed. 
From this mixture ten-gram portions were weighed out and 
placed in small beakers. 

ABSORPTION TESTS. 
This is to determine the amount of water necessary to  make 

a dough of standard stiffness from a given flour. In making 
this test several thirty-gram portions of the flour are weighed 
out and placed in strong porcelain cups. From a burette the 
probable amount of water needed to make a dough of proper 
consistency is added. The water is worked into the flour by 
means of a spatula, care being taken that nothing is lost. As 
soon as the dough permits of handling with the hands, it is 
worked into a homogeneous, even texture. The standard stiff- 
ness is decided upon by the operator, and in this he must be 
guided largely by experience. Inasmuch as these tests were to 
be strictly comparable throughout, and as many factors elim- 
inated as possible except that of fumigation, an average 
amount of water was decided upon. This amount was 16 ½ cc. 
for 30 grams of flour, or an absorption of 55 per cent. This 
gave to each loaf the same amount of water. 

FLOUR. 
In these baking tests the following grades of flour were 

used: Hard winter-wheat flours: low grade, 3 per cent; 
straight, 97 per cent; patent, 78 per cent. Soft winter-wheat 
flours: low grade, 5 per cent; clear, 35 per cent; straight, 95 
per cent; patent, 60 per cent. 

PRELIMINARY FERMENTATION. 

The sugar and salt were weighed out and the requisite 
amount of water was measured into as many beakers as there 
were tests to be made that day. Thirty minutes before the 
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doughing commenced this solution was heated to 95° F. and 
the yeast added. The yeast was thoroughly mixed with the 
solution and placed in the sponge case, where it was allowed 
to ferment for thirty minutes. One of these preliminary fer- 
mentations was started every ten minutes. In this way a con- 
tinuous process was kept up. This preliminary fermentation 
not only shortens the time of making the tests but gives a good 
indication in regard to the strength and behavior of the yeast. 

MAKING THE DOUGH. 

The flour was usually weighed out the evening before and 
placed in the sponge case with the lights turned on, In this 
way it had sufficient time to assume the proper temperature 
before the mixing commenced, the lights coming on at  seven 
o'clock in the morning. The temperature of the sponge case 
was kept at 35° C., or nearly 95° F.   Besides the flour, all of 
the ingredients, as well as  the  apparatus, were heated and kept 
at this temperature from the time the dough was started until 
it was ready for the oven. The lard was weighed out and 
placed in each portion of the flour. About two-thirds of the 
warmed flour, together with the lard, is placed in the kneader 
and the fermented yeast liquor added. The machine is started 
and allowed to work at  high speed for just five minutes, when 
it is stopped and the rest of the flour is added. It is then al- 
lowed to work for five minutes at  low speed. As the dough 
stiffens, all of the flour is worked into it by means of a flexible 
steel spatula. Most of this can usually be done while the ma- 
chine is in motion, stopping only long enough to work the last 
portion into the dough. It is not necessary that every particle 
of flour be worked into the dough, since the amount left in the 
kneader is accounted for in the subsequent weighings. The 
amount of material left in the kneader is usually not more than 
twenty grams, and often less than ten grams. The greater 
portion of this loss is water. The total time of working the 
dough is ten minutes. 

PROVING THE DOUGH. 

While the machine is yet in motion, the dough is removed 
with a deft motion of the hand, worked into a ball, and placed 
in a special cylinder and pressed down firmly. A record is 
made of the time. The cylinder is placed in the sponge case, 
and the dough allowed to rise until it  has trebled its volume. 
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It has been found by experience that this is when the top of the 
dough is 16 ½ cm. high, corresponding to very nearly 1650 cc. 
volume. When this point is reached the dough is removed from 
the cylinder and worked lightly for about one minute. The 
dough is returned to the cylinder, pressed down gently, and 
the time recorded. This gives the time of the first rise. The 
dough is now allowed to rise until it  shows signs of falling 
or that it will not rise any more. This point is one of the 
most difficult to determine and requires presistent care. The 
total height is now read in the same manner as before, and the 
time noted. This gives the time for the second rising of the 
dough. This reading gives the maximum expansion of volume 
of the dough, and the figures thus obtained correspond very 
closely to the figures used for loaf volume by a number of 
operators, notably those in the bread-testing laboratories of 
the Northwest. The dough is now removed from the cylinder, 
worked lightly for one minute, and placed in the special baking 
pan. This last working is just sufficient to remove the larger 
gas bubbles from the dough, and no more. The manipulation 
of the dough a t  this point is the most important of all in its 
effect upon texture. The dough and the pan are now weighed. 
This gives the figures for computing the loss in making and 
rising. The time is noted and the dough is set in the sponge 
case to rise. This rising is allowed to continue until the dough 
has reached a definite volume, which is indicated by the height 
to which the plunger has risen. This height has been found 
by experience to be 2 cm. This point has t o  be watched very 
carefully, as more or less rising at this time affects very ma- 
terially the volume and texture of the bread. The measure- 
ments are made with a pair of dividers and a millimeter scale. 
The time is noted, which gives the figures for  computing the 
time for the third rise. 

BAKING. 
The pan is placed in the oven, previously heated to 220° C., 

or 438° F., and allowed to bake for just forty minutes. In 
comparative baking tests it is very necessary that the oven 
temperature be the same at the time each loaf is put into the 
oven and remain constant while the bread is being baked. At  
the end of the forty minutes the loaf is removed from the oven 
and the height to which the plunger has risen is measured. 
The hot loaf is placed on a wire screen and allowed to cool for 
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just thirty minutes, when it is weighed. This gives the data 
for computing the loss in baking and cooling. 

TAKING THE VOLUME AND JUDGING THE BREAD. 
The volume of the loaf is taken by means of displacement of 

flax seed, A specially constructed apparatus is made for this 
purpose. The volume can be read quite accurately, within 
10 cc. In all cases this bread was judged by two or more per- 
sons. It was judged for color and texture on a percentage 
basis. 

RESULTS OF FUMIGATION. 
The results of these baking tests on the flours fumigated, 

together with the flours of the same kind not fumigated, are 
given in tables I-XII. The factors of importance, such as might 
be affected by fumigation, are time for proving, maximum vol- 
ume of dough, measure of oven spring, volume and texture of 
loaf. For the sake of completeness the figures for losses in 
mixing and rising, for losses in baking and cooling, and for 
weight and color of loaf, are added. Fumigation might show 
its effect on the time for proving either by increasing or by 
decreasing  this time. As was said before, this time for proving 
is very materially influenced by the character of the yeast, but 
since in these tests the fumigated flour was always baked along- 
side of the nonfumigated, this factor was eliminated. Experi- 
ments conducted in this laboratory have shown that small quan- 
tities of chemicals may very materially influence the time for 
proving. In giving the time separately for the first, second, and 
third rise, together with the total time, the figures would show 
whether this influence is momentary o r  persists throughout 
the whole period for proving. An influence shown in the time 
of first rise and not in the second and third rise would be momen- 
tary; while if it was shown in all the periods, it would be per- 
sistent, and would not be due merely to the presence of an unde- 
sirable substance which can be speedily gotten rid of, but prob- 
ably to a more profound change in the gluten or  to some other 
effect. The time of the second rise should be considered to- 
gether with the maximum volume of the dough. In this case, 
where the dough is allowed to rise to its maximum volume, a 
period short in comparison, indicates weakness of gluten and a 
corresponding effect on the maximum volume. The maximum 
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volume of the dough, as stated before, can be read to 50 cc.; 
a smaller difference than this must be neglected in individual 
cases. However, when several figures are averaged from 
a flour similarly treated, smaller differences than 50 cc. would 
show a general tendency. 

The spring of the loaf in the oven is due to several factors. 
The increased heat would cause for a few minutes a rapid yeast 
activity, with an accompanying increase of gas formation. As 
the heat increases the yeast activity soon ceases. The rising 
temperature causes expansion of the carbon dioxide, which in 
turn does it's share in expanding the loaf. The high heat causes 
a rapid development of steam, and this will also cause loaf ex- 
pansion. The amount of expansion due to these causes will be 
,determined partly by the quality of the gluten. The expansion 
of the loaf will cease when the gluten stiffens to such an extent 
that it has lost its elasticity. In these tests the influence of 
fumigation on the gluten would be shown by a loss of elasticity 
in  comparison with the flours not fumigated. The oven spring 
is also influenced by the temperature of the oven. A low tem- 
perature gives a larger oven spring than a higher temperature, 
but in these cases the two flours were baked at identically the 
same temperature, and hence this factor is eliminated. A large 
oven spring is not necessarily an indication of a strong gluten. 
Sometimes weak flours will give a larger oven spring than 
stronger flours. However, if two flours are compared where 
there is a difference of only one factor, a larger oven spring 
would indicate a stronger gluten. A strong gluten tends to  
produce a more dome-shaped loaf, while a weaker gluten pro- 
duces a flatter loaf. This would be indicated by the differences 
in oven spring; therefore, in these tests, wherever there is a 
larger oven spring it is an indication of a stronger gluten, or 
where the oven spring is smaller there is an indication of a 
weakening of the gluten. 

The losses in mixing and rising, as well as those in baking 
and cooling, have no particular significance in these investiga- 
tions, but are given merely because of their effect on the weight 
of the loaf. 

The volume of the loaf is not by itself an indication of qual- 
ity. As was stated in regard to the oven spring, large loaves 
may often be produced from weak flours. In the market, flours 
a re  preferred one above the other because of particular quali- 
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ties. One of these qualities is the ability to produce a loaf with 
a large volume. This quality is usually considered together 
with other qualifications; therefore, any weakening of this 
ability to produce a large loaf would to such an extent injure 
the value of the flour, and hence one of the objects of this in- 
vestigation was to determine if fumigation injures the capacity 
of a flour to produce a large loaf-volume. 

The texture of the crumb was judged upon the fineness of the 
cell walls and the size of the holes. Fineness approaching that 
of angel food cake is considered the ideal texture. The texture 
of a loaf must also be considered in connection with the volume. 
Other things being equal, a small loaf will produce a finer 
texture, and a large loaf a coarser texture. 

The color of a loaf is very difficult to judge, because of the 
lack of standards and because of the difficulty of eliminating 
the influence texture has on color. Coarse texture, other things 
being equal, will not produce the same color impression as  
that produced by a fine texture. However, in an investigation 
like this, all that was attempted was simply to compare the two 
loaves from the same flours, one being fumigated and the other 
not. 

ARRANGEMENT OF FIGURES IN THESE TABLES. 
All figures in these tables represent the average of two sepa- 

rate tests. The figures for the results from the nonfumigated 
flour are always given first, followed immediately by the fig- 
ures from the fumigated flour. In this way direct 'comparison 
is in all cases very easy. For the hard-wheat flours, the figures 
in the first two lines are from the low-grade flours, the second 
two lines from the straight flour, and the last two lines from 
the patent flour. For the soft-wheat flours, the first two lines 
are from the low-grade flour, the second are from the clear, and 
the third are from the straight, while the last two are from the 
patent flour. 

ARRANGEMENT OF TABLES. 
Tables I-IV are from the tests made immediately after the 

fumigation, V-VIII those made after thirty days, and IX-XII 
those after sixty days. The tables follow each other in this 
order: first, the flours from the hard wheat, fumigated with 
hydrocyanic acid gas and carbon bisulphide; second, those from 
the soft wheat in the same order with reference to  the gas used. 
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VARIATIONS DUE TO THE BAKING TEST ITSELF. 

In order to show how close an agreement is possible when all 
factors of variation are eliminated, except those due to the 
baking test itself, two baking trials were made on patent flour 
and two on soft-wheat flour, the two flours being the same as 
the two patents used in this investigation. The averages of 
these two pairs of trials are given in table XIII. In the test on 
the hard-wheat flour we notice the following extreme varia- 
tions : first rise, 1½ minutes; second rise, 8½ minutes; thirds rise
1½ minutes; total time, 3½ minutes; maximum volume of dough,
25 cc. ; oven spring, 2 mm.;  volume of loaf, 40 cc.;  and texture, 
½ per cent, In the test on the soft-wheat flours the extreme 
variation's are : first rise, 4½ minutes;  second rise, 11½ minutes; 
third rise, 1½ minutes; total time, 16 minutes; maximum vol- 
ume, 50 cc.; oven spring, 2 mm.; volume of loaf, 17½ cc.; and
texture, ½ per cent. These variations are due to the uncontrol- 
lable factors incident to the baking tests, and in the preceding 
tables, unless the variations are larger than these variations 
shown in table XIII, they are not necessarily due to any effect 
from fumigation, but are merely such variations as are beyond 
the operator's control. It seems that as compared with the 
hard-wheat flour, there is a larger variation in the soft-wheat 
flour in regard to the period of fermentation but a smaller 
variation in the final result. 

TABLES XIV TO XXIII. 
To bring the significant factors from all the tests into such 

form that a direct comprehensive comparison can be made, 
tables XIV to XXIII were made from the figures in the pre- 
vious tables. Each table gives the results obtained for one 
factor in all the trials and under all conditions. In table XIV, 
for example, we have the minutes for proving, first rise, for 
both of the flours, for both of the gases used, in all the tests, 
both those made immediately and those made at the end of 
thirty and of sixty days. These results for the treated and 
the untreated flours are placed in parallel columns. The re- 
sults for the different grades of flours are totaled and averaged 
separately for the hard- and for the soft-wheat flours. Also 
a grand total and a grand average are made. This serves to  
bring out in the fullest way possible the effect of fumigation in 
regard to the significant factors so grouped. 
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An examination of these tables will show that the most 
noticeable results which can be traced to  fumigation, and not 
to the conditions of the experiment, are the effects on the 
maximum rise of the dough grouped in table XVIII. There 
are also slight effects on the spring in the oven and loaf vol- 
ume grouped in tables XIX and XXI. 

EFFECT OF FUMIGATION ON HARD-WHEAT FLOURS. 

Maximum Volume of the Dough.
With the low-grade flour there is no decrease in the maxi- 

mum volume of the dough from fumigating with hydro- 
cyanic acid gas; if there is any change it is an increase. With 
carbon bisulphide, there is a decrease of 150 cc. f o r  the test 
made immediately after fumigation, and no pronounced effect 
after that other than that due t o  the conditions of the experi- 
ment. 

For the straight-grade flour the maximum decrease is 75 cc. 
when the flour was fumigated with the hydrocyanic acid gas. 
With the carbon bisulphide the maximum decrease is 175 cc. 
for the test made immediately, with no pronounced result 
after that. 

For the patent flour there is the same maximum decrease in 
the test made immediately after the treatment with the hydro- 
cyanic acid gas, as with the straight flour, but no result in the 
later tests. With the carbon bisulphide the maximum de- 
crease is 225 cc. in the first test, with no result in the two later 
ones. 

Thus it is seen that with the flours from the hard wheat 
there is a small noticeable effect from fumigation with hydro- 
cyanic acid gas when the baking is made immediately after 
fumigation, and the same is true to  a larger degree when car- 
bon bisulphide is used. The results here obtained would corre- 
spond very closely t o  the results obtained by the bread-testing 
laboratories of the Northwest. However, in both cases the 
effect of fumigation is slight, and a t  most after thirty days the 
results are not evident. I t  seems, therefore, that the impair- 
ment of the power of the dough t o  rise t o  a maximum volume 
is not permanent. If there were a real change in the proper- 
ties of the gluten, the results would be just as pronounced at  
the end of thirty and at  the end of sixty days. The cause is 
probably due to  the residuum of gas left in the flour. Experi- 
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ments made in this laboratory have shown that very small 
quantities of chemicals may affect the rising qualities of the 
dough to a very pronounced degree. The effects shown in 
table XVIII may not be due t o  any effect of the gas on the 
gluten, but to the effect on the vital activities of the yeast. 
Any one familiar with making baking tests will appreciate that 
the cause which will produce the effects shown may be very 
slight indeed, and it is only when very careful measurements 
are made that the results are apparent at  all. 

Measure of Oven  Spring. 
The hydrocyanic acid gas treatment shows a small decrease 

in the straight and patent flour in the test made immediately, 
but no pronounced effect with the low grade. The carbon bi- 
sulphide gives no result which cannot be consistently traced to 
the conditions of the experiments. 

Volume of Loaf. 
The fumigation with hydrocyanic acid gas shows a ten- 

dency towards decrease in loaf volume for the patent and 
straight flours, but not with the low grade. However, the de- 
crease in loaf volume is very small when we consider the 
amount of variation possible due to  the experiment as shown 
in table XIII. The carbon bisulphide shows no effect on loaf 
volume in any of the flours. 

We see, then, that the effect of hydrocyanic acid gas is more 
persistent, while that of carbon bisulphide is not seen beyond 
the dough-rising stage. It seems, therefore, very probable 
that the result with carbon bisulphide is due to the effect that a 
residuum of the gas has on the yeast, and not to any perma- 
nent change in the gluten. With the hydrocyanic acid gas, the 
result is probably due to a small influence on the gluten as well 
as on  the yeast. 

EFFECT OF FUMIGATION ON SOFT-WHEAT FLOUR. 
Maximum Volume of the Dough. 

As with the hard-wheat flour, there is no decrease for the 
low grade, but with the clear and patent there is a decrease of 
100 cc. in the first trial after the fumigation with hydrocyanic 
acid gas. Why there is no such result with the straight flour 
is not apparent. With carbon bisulphide there is a decrease 
in some cases, but the amount is small and shows no regu- 
larity, and can therefore easily be traced to  the conditions of 
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the experiment. That the effect of carbon bisulphide should 
be stronger on hard-wheat flour than on soft-wheat flour is 
peculiar. There seems to be no apparent reason for this 
result. 

Measure of Oven Spring. 
Beyond the low-grade flour, treated with the hydrocyanic 

acid gas, there is no decrease in the oven spring which can be 
traced to the results of fumigation with either the hydrocy- 
anic acid gas or the carbon bisulphide. 

Volume of the Loaf. 
There is no change with either of the fumigating agents 

used in any of the flours which can be traced to the results of 
fumigation. Thus, on the whole, the effects on the soft-wheat 
flours are much less than on the hard-wheat flours, and in all 
cases where a change is noticeable the amount is very slight. 
In all the tests no detrimental results on color and texture 
could be traced to fumigation. 

TABLES XXIV AND XXV. 
These tables give in summary form the averages of all these 

tests. It is only with the careful measurements used that the 
effects of fumigation can be detected at  all, and they are so 
small that they would not be noticed in the ordinary method of 
baking. 
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EXPLANATION OF PLATES. 

Each plate, except I, shows the cuts of the loaves made in 
the two duplicate tests whose results are averaged for the 
figures in the tables. The cuts plainly show the close agree- 
ment between the duplicate tests. The odd-numbered loaves 
are from the nonfumigated flour and the even-numbered loaves 
placed directly on the right are from the fumigated flour. The 
figures for any loaf number in the table are the averages of 
the two loaves of the same number in the plate. These cuts 
show more plainly than the figures that the effect of fumigation 
was not noticeable in the finished loaf. 
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