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EXECUTIVE SUMMARY

This study wall initiated by USAID/Haiti in order to recommend the most suitable
blending ratio of Soft Red Winter wheat with Hard Red Winter wheat to produce
the most acceptable flour to market in Haiti.

At the request of the mission, it was also decided that the compliance activities
initiated by the managemdnt of La Minoterie D'Haiti to comply with the
"Memorandum of Understanding" also be verified concurrently.

In consultation with the technical staff of the mill, it was decided that a
composite mix of Hard Red Winter wheats from the three shipments that were being
unloaded be prepared to represent the cross section of available Hard Red Winter
wheats. This lot was tempered to the usual 14.5 percent moisture level. This
was then mixed with 10 percent, 13 percent, 15 percent, and 20 percent of Soft
Red Winter wheat in the laboratory and the blends were prepared. These blends
were then milled on a "Chopin Experimental Mill" in the laboratory. Experimental
loaves were baked with flours obtained from milling experiments. Based on the
visual and phys ical inspec tion of these loaves, it was recommended to thf!
director general of La Minoterie D'Haiti that 15 percent Soft Red Winter wh'Jat
be blended with Hard Red Winter wheat and that the blend be tempered to 14
percent (1/2 percent less than the 14 1/2 percent tempered wheat moisture
generally used) moisture subject to changes to suit any special conditions. It
was mutually agreed that this blending ratio be adopted and that it would produce
acceptable flour.

Regarding the compliance actions taken to comply with the "Memorandum of
Understanding", the following observations were made.

1. In general, there were indications that some reductions had been made in
the temporary work force compared to the last visit.

2. Regarding the status of safety and sanitary conditions in the mill, it was
verified that quite a few minor jobs had been executed but the major causes
of these conditions had not been addressed yet.

3. The receiving wharf scale was still not operational. The cleaning house
scale was operational along with the tempered wheat to mill scale and
finished flour scale. The new load out weigh bridge was operating. The
Son du ble dump scale in the mill was not operational.

4. It was stated by the mill's management that a French consulting team had
made a visit to the mill to study power factor conditions in the mill and
propose a project for a power factor correction.

5. The major problems relating to the pneumatic system of the mill had not
been tackled. The mill's management expressed concern regarding this
matter. During discussions with the resident French milling technicians,
it was indicated that they were aware of the situation and were trying to
formulate some remedies.
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Conclusions nnd Recomm0nd~tions

In conclusion, it was decided in consultation with the technical staff of La
Minoterie D'Haiti that 15 percent of Soft Red Winter wheat, blended with Hard
Red Winter wheat and tempered to 1/2 percent less than the 14.5 percent tempered
wheat moisture that is normally, used would be appropriate for the present
milling conditions. The above blending percentage is subject to being raised
or lowered with the range of 20 percent - 10 percent as suited to particular
situations in the future. For the blending ratio suggested, no changes are
expected to be made in the mill flow sheet.

In order to maintain the present mill load or higher, the flour extraction rates
might have to be adjusted slightly.

Efforts were being made to improve the safety and sanitary conditions in the
mill. But, the major causes of the present conditions had not been addressed.
Work on the pneumatic system to improve the choke situation had not been started.
The wharf scale was still not operational and management needs to bring all
scales into operation quickly. On the basis of observations made during the
visit, it appeared that some reductions had been made in the temporary work
force.

vi



..
SECTION I

Introduction

The purpose of the visit in October 1989 was to study and recommend the most
suitable blending ratio of Soft Red Winter (SRW) with Hard Red Winter (HRW) wheat
to produce the most acceptable flour to market in Haiti.

Concurrently, it was also the purpose of that visit to verify how well the
"Memorandum of Ur.derstanding" (MOU) which was signed earlier was being complied
with.

The following sections of the report present a description of the receiving,
cleaning, and tempering systems of the mill, explanation of wheat blending and
the conclusions made, concise reports on the compliance activities, and specific
conclusions and recommendations.

Daily visits were made to La Minoterie D'Haiti. The information presented herein
was given by the mill's technical staff. Due to the very short duration of the
visit, the observations made were based on impressions made on inspection tours
and discussions with the mill's technical staff.

Due to a lack of adequate testing facilities locally, to perform standardized
tests for physical, milling, and baking characteristics of the wheat blends,
duplicate sa~ples of the HRW to SRW blends used for the local evaluation, were
sent to Kansas State University (KSU) for further study. Due to the inordinate
delay in transmittal of the samples, full details of the study done at KSU could
not be incorporated into the report done in November 1989 (KSU Report No. 115).
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SECTION II

DESCRIPTION OF WHEAT RECEIVING, CLEANING, AND TEMPERING SYSTEM

La Minoterie D'Haiti has a total wheat storage capacity of 36,000 short tons
(st). Silos connected to the mill can hold 15,195 st. The flat storage can hold
10,000 st and the national. grain storage facility, CNSG, Can hold 11,640 st.

The pneumatic wheat unloading system at the wharf has a capacity of 160 metric
tons/hour (mt/hr). At present, due to a lack of maintenance, the unloading
capacity has dropped to almost half the original capacity.

The cleaning house has 10 holding bins of 67.5 st capacity each. Out of these·
10 bins, bins #9, #7, #3, and #1 are used for holding dirty wheat. Bins #10,
#8, #6, #5, #4, and #2, with a total capacity of 298.26 st, are used as first
temper bins. The cleaning section also houses 20 more bins, bin #11, to bin #30,
with a capacity of 17.5 st each. Six smaller bins, bin #31 to #36, with a total
capacity of 50 st, are used as mill mix bins.

Even though it was designed to have dosing feeders under all holding bins, as
per the cleaning house renovation program, only four bins, #9, #7, #3, and #1,
were fitted with dosing feeders. It was also reported that none of the bins were
designed to be "FIFO" bins and actually work as "last in first out". This
aggravates the blending situation. Consequently, the mill's staff has been us~"ng

the four bins equipped with dosing feeders as a nest and have been trying to draw
from the four bins at the same time to minimize the segregation of wheat. This
arrangement works fine as long as 100 percent of one variety of wheat is used.
If two or more varieties of wheat were blended, then the second and third variety
would go into the bins without any dosing feeders. Because of these difficul­
ties, the millers, through trial and error, can only achieve approximate blending
ratios. It is also desirable to temper different varieties of wheat separately
to different levels and conditions that are optimum for the variety and for the
conditions under which it is received and then blend the varieties after their
equilibrium moisture conditions are reached.

On the other hand, the second variety could be blended from one of the four
holding bins with a dosing feeder, with the first variety feeding from the other
three dosing feeders. Such an arrangement would require the blend be made before
cleaning and tempering. Because of their different physical and structural
nature, blending SRW wheats with HRW wheats before tempering, and then tempering
the mix, creates a different set of problems. This brings out the inadequacies
in the cleaning house system at La Minoterie D'Haiti.

In Appendix I, a typical feeder installation schematic diagram is explained.
This is one of many possible installation schemes. Choice of feeders range from
conventional dosing feeders to inverter controlled, remote operated screw
conveyor feeders. Various aspects discussed earlier underline the importance
of having a comprehensive feeder system (that can service the dirty wheat holding
bins, temper bins, as well as the mill mix bins) installed in order to insure
accurate and consistent blending of the varieties necessary to produce consistent
quaH ty flour.

3
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TABLE 1

PHYSICAL MILLING AND BAKING CHARACTERISTICS OF
HRW AND SRW WHEAT BLENDS - LA MINOTERIE D'HAITI

PHYSICAL CHARACTERISTICS

Wheat Blend Test Wt Thou Ker Pearling Whe~\t Size
HRW to SRW 1bs/bu Grams Wt Value Percent over 7 over 9

100 0 58.32 28.71 12.7 59.8 39.05
90 10 58.75 28.49 12.2 62.5 36.3
87 13 58.3 28.05 11.9 62.25 36 ./~

85 15 58.67 28.39 12.1 62.25 36.55
80 20 58.76 28.43 11.8 62.95 36.75

.
Test in Percent •

over 12
t

1.15
1.2
1. 35
1.2
O.J

MILLING CHARACTERISTICS

Wheat Blend Extract Ash Protein Wheat Size Test --- Percent
HRW to SRW Rate Percent Percent Theoretical Yield

100 0 67.9 0.46 11. 7 75.92
90 10 68.6 0.44 11.5 76.05
87 13 67.9 11.3 76.03

r

0.43 -

85 15 68.3 0.43 11.3 76.04
80 20 67.8 0.43 11.1 76.04

BAKING CHARACTERISTICS AND PHYSICAL DOUGH TESTING

Wheat Blends Mix Time Absorption Loaf Volume W
HRW to SRW Minutes C.C. C.C. x 100e ergs

100 0 4.3 65 990 329
-- 90 10 4.3 64 975 337

87 13 4.3 63 957 312
85 15 4.3 63 963 291
80 20 4.1 62 935 274

,-
-
~
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SECTION III

BLENDING STUDY

During the visit, before reaching a decision, the blending ratios to be
considered were discussed extensively with the chief miller, Mr. Lionel Pedriel,
and the deputy chief miller, Mr. Raoul Perpignan. It was decided to try Soft
Red lJLnter wheat to Hard Red Winter wheat blending ratios of 10: 90, 13: 87, 15: 85,
and ~~O: 80. This decision is also supported by ,qn earlier study by Professor J. G.
Ponte, Jr., et al. on Chinese soft wheat blends with HRW wheats, and a 1985
International Grains Program (IGP) report on Physical Dough and Baking Tests on
HRW and SRW Wheats .

Since the SRW wheats need less temper moisture and less tempering time compared
to HRW wheats, it would be appropriate to clean and temper them separately and
then blend the wheats to the ratio. Unfortunately, the existing facilities in
the cleaning house do not have the capability to do so accurately. So it was
d~cided to use the composite blend of 100 percent HRW wheats which had been
tempered to 14.5 percent moisture and blend it with specific amounts of SRW wheat
with "as is" moisture in the laboratory and prepare SRW:HRW blending samples of
10:90, 13:87, 15:85, and 20:80 ratios, respectively. Duplicate samples were also
prepared and sent to KSU for full evaluation.

Blending samples were ground on a Chopin experimental mill. The flour from each
sample was baked experimentally to evaluate the best blending ratio. The aim
WiiS to select the maximum blending ratio possible within the limits of acceptable
bread quality. From visual and physical characteristics inspection, it was found
that with a 20 percent blend of SRW wheat, there was a decrease in loaf volume.
While maintaining all other characteristics, a 15 percent blend of SRW wheat
showed only a marginal difference in volume compared to a 10 percent SRW wheat
blend which was found to be acceptable in the market earlier.

On the basis of the rudimentary tests done locally, it was decided that a
starting blend ratio of 15 percent SRW to 85 percent HRW wheat should be tried.
Also, the ratio could be increased or decreased within the range of 20 to 10
percent of the SRW wheat as conditions dictate in th~ future.

After samples were received at KSU in December 1989, they were analyzed for
physical, milling, and baking characteristics of the wheat blends. Salient
features of the results are shown in Table 1 and Appendix II.

It was clear from the physical characteristics of the blends tested that there
was little difference in test weight and 1,000 kernel weight between the control
(100 percent HRltl) and the blends of 90: 1, 87: 13, 85: 15, and 80: 20 of HRW: SRW.
However, 100 percent of the HRW sample recorded ehe highest pearling value
because HRW is harder than SRW wheats. From the wheat size test, it is evident
that the SRW wheat had more plump kernels than the HRW wheat that was blended
together.

Regarding the milling characteristics of the control and the wheat blends, the
following conclusions were made based on the results. The variation in the
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straight grade flow extraction rates, obtained for the control and blends, was
negligible. Flour from the control sample, 100 percent HRW, recorded the highesL
protein and ash values. Obviously, the higher percentage of plump kernels in
SRW blends contributed to the lower ash value of flour obtained from the blends.

From the physical clough tests and baking tests performed, it was very clear that
the control, 100 HRW, is superior to the blended samples in dough strength
reflected in the higher mixing time, higher absorption, and w value from the
Alveograph experiment. But, at the same time, it could be observed that up to
the blending ratio of 85:15 of HRW:SRW, mixing time (4.3 minutes), absorption
(63 c.c.), w value of the Alveograph (291 x 103 ergs) and the loaf volume (963
c.c.) are comparable to the control sample. But the values for the 80:20 hlend
have decreased dramatically from those of the 85:15 blend.

The results obtained from this blending study (KSU Grain Science Department)
definitely support the decision taken in October 1989 to start SRW blending into
HRW wheat at 15 percent at La Minoterie D'Haiti.

However, due to the inadequacies existing at the blending facilities at
Minoterie, the extremely small size of the samples obtained, the samples obtained
were not enough to conduct either more extensive investigation or even duplicate
the tests for repeatability. The extraordinary delay in transmittal of the
samples to KSU did not help either. This study should only be taken as
indicative of what one can expect from a more elaborate study with repeatable
results (larger samples needed).
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SECTION IV

COMPLIANCE WITH "MEMORANDUM OF UNDERSTANDING"

In order to comply with the Memorandum of Understanding (MOU) , an inspection of
the facilities was conducted in the presence of the mill's mechanical engineer
with the specific aim of verifying the correctional program initiated by the
management of La Minoterie D'Haiti.

It was evident from th~ "Schedule of Correction of Operational Problems" charts
included in Appendix III that an ~ffort was being made towards that goal. From
the initial and subsequent inspections, it was evident from a major part of the
list of completed jobs presented that a welcome and long needed correctional
program to reduce dust flying out of the machines in the cleaning house and mill
had been initiated. This will go a long way in making the work place a safe
environment. But the sources of the unsanitary conditions have not yet been
eliminated. For example, the second filter dust collector and some other needed
machines are still not operating. Unless these sonrces of dust production and
dispersion into the mill are eliminated, the real benefits of the correctional
work being done at present will not be realized. Installation of guards for the
man lift wells and maintenance of the man lift are also still on the future
correction list.

Due to the short duration of the vis it, it was difficul t to gather much
supporting evidence in writing. But, it appears that some reductions have been
made in the temporary work force. The situation regarding the existing/new
contracts for competitive pricing of bags could not be verified due to a shortage
of time.

The director general of La Minoterie D'Haiti stated that a French consulting team
was at the mill during the week of October 9, 1989 to survey the power factor
situation and submit a proposal/quotation for correction of the power factor.

The proj ect for repairing the pneumatic system and its upkeep has not been
initiated yet. None of the suggested repair jobs have been attempted and it was
found that required materials for beginning the repair also have not yet been
purchased.

Even though the wharf scale and dump scale for Son du b1e have not been repaired,
new platform scales were in place at the Son du ble packer. Mechanical counters
were also installed on the belt conveyors, which will help keep count of the
number of bags packed at any given time during the day. But it was found that
the belt conveyors do not always work and the counters are bypassed. It was
suggested that additional mechanical counters be installed on each individual
packer.

7



SECTION V

CONCLUSIONS AND RECOMMENDATIONS

During the October 1989 visit, in consultation with tho director general and the
millers, it was concluded that 1.5 percent SRW wheat could be blended with 85 lIRW
wheat to produce an acceptable quality of flour. This blending ratio could be
increased or decreased to suit specific conditions.

The duplicate samples were sent to KSU/Department of Grain Science for
evaluation. From the analysis of the physical, milling and baking characteris­
tics of the samples, it can be concluded that 100 percent lIRW is superior to the
blends for making flour suitable for bread baking. However, up to 85:i5 blending
ratio of HRW to SRW wheats, flour can be produced with quality and extraction
rates comparable to 100 percent HRW and suitable for baking bread of acceptable
quality. There was a sudden decrease in the quality parameters at the blending
ratio of 80:20. This study definitely supported the decision taken during the
visit to La Minoterie D'Haiti in October 1989.

9
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FEEDER SYSTEM DIAGRAM AND SPECIFICATIONS FOR WHEAT BLENDING
(January 1990)

I I

-.



INSTALI.A'l'ION o I,' DOSING FEEIJERS UNDER TilE TEMPlm BINS AT LA MINOTEIUE
(Glvon to IA Mlnotorlo's managomont o~ January 19, 1990)

J.. Blns 1110, 118, 116, 115, II{~, and 112 havl" a combined capacIty of 398.26 nt.
Thooe binD requiro sIx doning feodor, .

2. Smuller bins #30, #29, #28, and #27 could be grouped and connected to ono
feedor. Those bIns havo 0 combined capacity of 70.0 st.

3. Also, smaller bins #26, #25, #24, and #23 could be grouped and connected
to one feeder. These bIns have a combined capacity of 70.0 st.

(~. Minimum of oight dosing feeders will be needed to improve the blending
capability of the cleaning house.

5. Bins #10, #8, #4, and #2 could be used for one variety of wheat. Bins #5
and #6 could be used for another variety. Smaller bins #30, #29, #28, #27,
#26, #25, #24, and #23 could be used for yet another type of wheat.

6. All the above bins should be fitted with gates.
pneumatic, and electrical gates is available.

Choice of manua.l,

7. After dosing, wheat from bins 1130,1129,1128,1127,1126,1/25,/124, and #23,
will be collected from the feeders by collection conveyors.

8. The new Merchen Feeders already purchased and kept in the storeroom could
be very useful in this application. It is better to temper the different
varieties of wheat to different temper moistures as practically required,
and allow the tempered wheat to reach equilibrium moistures separately.
These tempered wheats could then be blended through the dosing feeders.
When this project is implemented, La Minoterie will have a temper bin
capacity of 500 st with eight dosing feeders, and will be able to blend
three different types of wheat into any mill mix.
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WHEAT BLENDING STUDY
PHYSICAL, MILLING AND BAKING CHARACTERISTICS OF

HARD RED WINTER AND SOFT RED WINTER WHEAT BLENDS

Kansa~ State University
Food and Feed Grains Institute

Department of Grain Science and Industry
January 1990

Background

One-thousand gram samples of 100 percent HRW and four different blends of 90:10,
87:13, 85:15, and 80:20 of HRW to SRW wheats were sent from La Minoterie D'Haiti
for evaluation. Due to the very small sample size obtained, it was decided to
perform only a few selected tests.

Methods

The following tests were performed:

Physical characteristics:

Milling characteristics:

Physical dough testing:

Baking characteristics:

Test weight, 1,000 kernel weight wheat size test

Experimental milling on Quadrumat Senior, Ash,
Protein

Mixograph, A1veograph

Pup loaf baking

Test weight. Test weight is the weight per Winchester bushel with the weight
expressed to the nearest tenth of a pound. Determination was made as described
in Circular No. 921 issued by the United States Department of Agriculture.

One-thousand kernel weight. The weight in grams of 1,000 kernels of wheat was
determined with an electronic seed counter using a 40 gram sample from which all
foreign material and broken kernels have been removed.

Pearling value. Twenty grams of wheat with all foreign materials and broken
kernels removed is retained for 1 minute in a "Strong Scott Laboratory Barley
Pearler" equipped with No. 30 grit stone and a 10 mesh screen made of wire 0.041
inches in diameter (Tyler Code "Fijor"). Pearling value is percent of original
sample remaining over a 20 mesh wire after pear1ing.

Wheat size test. Two-hundred grams of wheat are placed on the top sieve of a
stack of three Tyler standard sieves (No.7, 9, 12): The stack of sieves is
placed in a Ro-Tap sifter and sifted for 60 seconds. The percentage remaining
on each sieve is then determined, multiplied by factors of 78, 73, and 67,
respectively, and summed to obtain a single number denoting the theoretical flour
yield.

Experimental milling. Experimental milling was done on a "Quadrumat Senior"

23



=

table top experimental mill. A 900 gram sample was used for each blend. Duo
to the very small size of the ~amp1e received, duplicating could not bo dono.

Mboeraph

The 10 geam mixograph is a miniature high speed recording dough mixer that can
be used to determine mixing requirement, mixing tolerance, and water absorption
of wheat flours. The mixing effect is obtained by the result of the dough being
stretc.hed around three or four fixed pins in Lhe mixing bowl as the rotating
mixing head with four vertical pins moves in a planetary motion. As the flour
takes up water and the gluten starts to develop, there is a gradual increase in
the amount of force required to move the pins through the dough. The increased
dough resistance causes a swinging action to be imparted on the bowl which is
in the center of a lever system. The swinging action is measured and recorded
by a pen on the chart paper moving at a constant rate.

The following terms are used to describe the mixograph:

A - Dough Development

B - Mixing Stability

C - Peak Mixing Time (4 minutes)

Absorption. The percentage of water required to produce an optimum mixogram.
The water absorption (with flours scaled at a constant of 14 percent moisture
basis) increases with increasing flour protein. An optimum a?sorption is shown
in the curve above. Too much water would produce a curve that dips during the
development stage whereas too little water would cause the curve to be very wide.

Mixing time. The time required for the dough to reach its full development.
This time can be determined from the intersection of two lines drawn through the
center of both sides of the curve. The distance from the start of the curve to
the intersection of the two lines is the optimum mixing time. This may also be
known as the peak time.

Mixing tolerance. The ability of the dough to withstand over m~x~ng. A dough
with low mixing tolerance will produce a curve with a very sharp peak and an
immediate decrease in the width and height of the curve thereafter. A dough with
good mixing tolerance will produce a curve with a gradual peak that maintains
its width and height after the optimum mixing time.

A1veograph

The A1veograph or Chopin Extensimeter is an instrument designed to measure the
extensibility and resistance to expansion of a thin sheet of dough. Basically,
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it measures the pressure atta1.ned by a carefully controlled flow of air against
a dough sheet until the extended dough membrane bursts. Tho thin dough sheet
if; securely held between two motal platos, the upper ono having a circular hole
through which the expanding dough bubble can rise, while the lower plato is
provided with a small air valve. Tho air valve leads to a small air chambor
benoath the bottom plate which is connected to a largo burette which provides
tho air pressure by having water supply by an elevated water tank rise in it and
displace the air. The air chamber is additionally connected to a recording
manometer which records the air pressure within the dough bubble against time.
The entire operation is carried out at a controlled temperature of 77°F (25°C).

p

o Q N

!I

A typical curve obtained on the A1veograph shows resistance of the dough to
expansion is greatest at the outset of the test, resulting in a steep vertical
rise of the curve to an optimum point P. The gluten strands begin to stretch
and slide past each other with greater ease and results in a rapid decline in
the curve, followed by a more gradual decrease until the dough bubble bursts at
point M. The height of PQ is indicative of the dough's tensile strength or
stability in its initial stage. The total volume attained by the dough bubble
may be read on the burette since its water level corresponds to the volume of
air displaced from it to inflate the dough bubble. The total area under the
curve may also be measured by means of a planimeter. The volume of the bubble
as determined by either method is a good indication of the baking strength of
the flour. The extensibility of the dough is shown by the line QN. Hence, the
curve of the Chopin Alveograph provides a fairly complete picture of dOl':,,;h
characteristics.'

Formula
180 min
fermentation

TEST BAKING PROCEDURE FOR PUP LOAVES

Flour (14 percent M.B.)
NFDM
Shortening
Salt
Sucrose
Malt
Potassium Bromate
Compressed Yeast
Water

Weight
100

4
3

1.5
6

opt
opt

2
opt

, Reference: Pyler, E.J., Baking Sci. and Tech.
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Procodure

1. Add dry ingredionts to lightly groased mixing bowl.
yoast, add and immediately stir woll.

If using instant

2. Add sugar/salt solution, yeast suspension (or water), and remaining water
(including bromate solution).

3. Mix to optimum consistency (minimum mobility) as determined by smoothness
and stretchability (film forming ability) of dough. Note time.

4. Remove dough from mixing bowl. Using approximately four stretching
manipulations, form a smooth ball.

S. Place dough ball in lightly greased, suitable bowl (such as Stainless
Stoel, 45 ~n diameter x 63 mm high). Cover with plexiglass and place in
fermentation cabinet at 300 NC (86°NF). and 85·90 percent RH.

6. After 105 minutes, measure and record height of dough ball (distance from
top of bowl) .

7. First punch: sheet through rolls set with 3/16" (4.8 mm) gap.

8. Fold dough strip in half twice so that outside skin of fermented ball
remains outermost.

9. Return to covered bowl and cabinet for 50 minutes.

10. Second punch: sheet through rolls set with 3/16" (4.8 mm) gap. This
results in cross-sheeting the dough.

11. Fold twice as before, ensuring that previous outer skin remains outermost.

12. Return to covered bowl and cabinet for 25 minutes.

13. Sheet through rolls set at 5/16" (7.9 mm) gap,l again cross-sheeting the
dough. Roll into a tight cylinder ensuring that outside layer is
maintained. Pinch ends to seal.

14. Place roll in lightly greased pan (140 x 80 x 60 mm). One long side of
the pan should be greased only on the bottom half. Place dough such that
the seam is centered on the bottom, pointing toward the fully greased side
of the pan. Place paper number of the top ends of the dough for loaf
identification.

15. Proof 55 minutes and measure to nearest mm OR proof to constant height of
76 mm and note time.

16. Bake 24 minutes, 4l9°NF (21S0 NC).

17. Remove from pan. Weigh (+ 0.1 g) and measure volume by dwarf rapeseed
displacement immediately.

26



18. Allow to cool. Cut with sharp serrated knife or with electric knife.
Evaluate cruat texture and color, crumb texture llnd color I odor and flavor.

TABLE 1

PHYSICAL MILLING AND BAKING CHARACTERISTICS OF
HRW AND SRW WHEAT BLENDS - LA MINOTERIE D'HAITI

PHYSICAL CHARACTERISTICS

Wheat Blend Test Wt Thou Ker Pearling Wheat Size Test in Percent
IlRW to SRW 1bs/bu Grams Wt Value Percent over 7 over 9 over 12

100 0 58.32 28.71 12.7 59.8 39.05 1.15
90 10 58.75 28.49 12.2 62.5 36.3 1.2
87 13 58.3 28.05 11. 9 62.25 36.4 1. 35
85 15 58.67 28.39 12.1 62.25 36.55 1.2
80 20 58.76 28.43 11.8 62.95 36.75 0.3

Wheat Blend
HRW to SRW

100
90
87
85
80

o
10
13
15
20

MILLING CHARACTERISTICS

Extract Ash Protein Wheat Size Test .. - Percent
Rate Percent Percent Theoretical Yield

67.9 0.46 11. 7 75.92
68.6 0.44 11.5 76.05
67.9 0.43 11.3 76.03
68.3 0.43 11.3 76. O/~

67.8 0.43 11.1 76.04

BAKING CHARACTERISTICS AND PHYSICAL DOUGH TESTING

Wheat Blends Mix Time Absorption Loaf Volume W ..:
HRW to SRW Minutes C.C. C.C. x 1000 ergs

100 0 4.3 65 990 329
90 10 4.3 64 975 337
87 13 4.3 63 957 312
85 15 4.3 63 963 291
80 20 4.1 62 935 274
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From tllo to/JuI tlJ LIlhull1 tud In Tab lo 1 lind llllJO IJhown 1.n btlr grllphlJ, tho ro tlJ
1.1tt10 vlldlltl.OI\ 1.n tOllt wol.gllt: lUld 1,000 kornol wolght botwoon tho 100 poreollt:
IIRW 11111111'10 IUld tllo blondod 11iUliplotJ of 90:10, H7:13, H~j:15, Ilnd HO:?O. IIRW to
S/{W whulltn 100 potcOU!; JIRW WIIOIIt: IJlIIllplo rocordod tho hl.gholJt pOllrU.n/j Vll1.UO whlc:h
vorlflotJ tho hllrdrlO!J[J of tho wlwlIt. From tho Whollt lJizo t:cwl:, 11: WItH ovJ.do\lt;
t;hlll: tho SRW whollt korrwllJ woro rnoro plump lind :Largor in !Jizu 1n compllrl.fJCHl wJ.th
tho JlRW wlwnt kor\lollJ. 1I0wovor, tho thoototlclll yioldlJ culculiitod Iluggcwtod tllllt
thoro would bo vory little vnr1.utlon In tho expoctod millIng vuluo or oxl:rllct1.ou
rlltOIJ. In actulllity, tho oxporlmontll1 mIllIng tostll clono on tho "Qulldrumat
Sonlor" oxperimental m1.11 yio1ded the 9l1me type of rOHults. Thoro was vory
lIttle dlfforonce in the straight grade flour extractIon rlltes.

Mlxogrnph tests and n1veogrnph tests were conductod to physically ovn1unto tho
dough. These tests showed that tho flow from tho 100 percent liard Red Winter
wheat had superior dough strength as reflected in the mixing time, absorption,
and the "W" value of the a1voograph (which is normal for this class of wheat).
However, the wheat blonds up to 85: 15 HRW to SRW, yielded comparable and
acceptable values, 4.3 minutes adjusted mixing time, 63 c.c. water, and 291 x
103 ergs 'w' value suitable for bread baking.

However, the 80: 20 blend sample recorded a dramatic decrease in the corresponding
values.

The baking data were closely related to the physical dough test results. The
HRW flow produced bread of good quality with loaf volume of 990 c.c. and good
crumb characteristics. Flour from the wheat blends up to 85:15 also produced
bread of reasonably good quality with a loaf volume of 963 c.c. and good crumb
characteristics. Only the flour from the blend 80:20 recorded a sharp decrease
in loaf vo1ulJ1e.

Summary

From this study, it was concluded that up to a blending ratio of 85:15, HRW to
SRW wheat blended together produced flour comparable in quality, extraction
rates, and baking characteristics to flour from 100 percent HRW wheats. Beyond
the 85:15 blending ratio for flour ground from the 80:20 blend ratio, there was
a decline in the values obtained in the physical dough testing and baking data
indicating the need for fortification to bring it to the standard.
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III"I'''''!.loll "!.Illt'" 011 fi!.11 Clool' ::11I111.1,
o !.1II'11/1, " bill" 1.0 1'''1'111 I'

H',!,I. nlllho I.' 1000 10 dnYII Ollbrlel Hllmy/Knlly ,I ExoolIl.nd 011 t jill"

CIII1II1 oovllr fi!.11 rloOl.' 11I111 ::"pl.mlllall' llllHl 2 dny" MnlJllllol. &. 1 1101)>01' ElUllJuLorJ 011 t,111I1I

10 dnyn Cnhl'l CII/ n IIIIUOII III prOCIISII

1 dny Vlnclllit/Dllniel F:xeclltlld on tl1119

1 dny Vlncent/Danl"l Executed on tlllln

day Jean Luckner EXllcutod on tlmn

dllY Mllcenat Exocutod on time

AU/Ilist HJOO

SnptOlllher 1000

AU/llIllt 1900

:.:"pl,'"I1IJl1l' l[J(JO

5t.h Claar mill

Plloklllg

5th Claar mill

A1.1 COVill'S to ropl.llc"

[lOll dll bJ.{, "0111" t.o 5!.1I HOOl' IIIlll Odob'H' HIIIO
IIIllkll wOl'ldll~,

Hopnldn/l conveyor
COVill'

COllllt,llt' to 11101.1111
Oil r 101l1' hilI', conveyol.'

COllllt.el' t.o 1l1stlll1. !'Ilcklng
011 :;UII du hlli hag con"
VllYOl'

.....-.--.---- - - - - ,,_. -- ---------- _·_--------1-----
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.

I·····

I'll''' Cl'Olll IIIn~,lInl,lo 111'- ~Lh rloo .. ::IIIuLI,
vlllll" Lo IlIpnll'
····1 ....

HIJI'/llt'lllp, of lWIIVOYOI' fiLh noOl' I:IIIUI,I,
I'IZ

,Iobll l.onnl,loll
111,nl.'l.ltIK

(lnl,o
...,' ..

%h 11111 t III,op­
plll/l

~",h mJ It 111.01"
pilip,

1l1l1.'nl,JIJII
... • ~ ...C,_

1 llny

Z tlnyn

'rllOhlllfJJ nnll obll,,,'vnl, I 01111
,..

Jo:xo(JlIl,oll 0/1 LIlli"

Til l'I'UIIOII/l

MnllllCII"Ltll'Il of ~~ 01.­
bow for' Lh" 11I111.

Mochln" i1IwJl On Loh/ll' HJ/Hl 10 dllYs Ilrul'lIn/Clollntlll 1/1 pru(JIlBs

._~,-.-- ---- --.----.--.....'--. ---".~~- ..._ .._--...-... '--_..·-,--·1----··- ._-_.•_------- .__._-----_.._._._---_...

C:yo lorl" for " .. IlC 1"011­
Jllp,

Whlll' [ ri 01'1. "IIIi '" l' 1OIlU 15 dOYII (JOdnllll/llorllllllln
Ill'utun

.';X 110 u Lilli on 1.111111

OI.OIlI! t,o Ch/lllp,Il 011 mill. 21111 floor mill Onn mill n top­
1'111"1

dny Adolnon Glnns 01'<1111.'11<1
from DUIIII,oLi, IIUt',
doUvorod yuL

_·_---_·-----1---------- ·------------1-----1-------------------.
1'111I1 [00<1111/1 tho :am­
pncl.or

2nd Cloor 1Il111 July 10U9 I, doyD Mnril1oll/Mncollnt EX90utod on tlmo

ExooutlJd all t1mo1n<lllntrinl Sorvlool\loctrrJllic oyotOin UII
truck ocolo

.....--..--.-'...-----.-------- -------'------1----------------\--------------
MollI ontrnnco H"ptmnbor lUUr! Z wks

f-----.--------------1-------1----1-----------1--------
Ropnil'I1I8 of pnoumotio
uno

lat to 6th floor
mill

Docmnhor 10l'O Motol working toom Executed on 1.111I0
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nCIII':IJI/I,I'; tW OI'Jo:IlATWtlM, !'IlOllr.m11: COlllllW'I'lOU

,lui", L"nnl,I""
IlLnl'LI "II

Ilnt, .. IlIU'nl,1 "II 'rllolurJ. u J nllO Obn.,,'vAt.loll11

filxnl.l"" "r plp ..n ',Lh fl",,/' MI.II...- .. - ..- _-- .

(Jot.LIIIY, 0111, of II "U1HHI 'II.h fl.,,,,,, MIll.
1'1.1'''"

,llIl.y lunu

,Iuly lunu
" dAY"

" IIAyn

(Jol·dnun/MIlJ'lI.l"1I

(Jodnllo/MnrJ!lIIAI.

III 111'''''''"''
":xuflut.nd

.

MOllllr"ol.Ul'O of "xlI, r"l' Mnohlll!l Uhop
I'O:J I'UO

UupLumlJlJr lUfJ(J " dnyn II ru tun IGorlnun EXOUlll.nd

Mnllllrllf:Lul.'O of IJ 11IohAo MAohlll" llhop
"UHJW

n"pL"mh"I' IUIJO 1.1 dAyn MnollnnL/llrut.110 !':xllullt"d

...._.......•. -_ _--_._---- ----_ - _-_..-._----------- --._---- .._---------_._. _ _._--_.__ __.

ExecuLed on time

EXlIcuted on time

ExoUIII.rJ(!

Exocuted on time

Exocuted on time

!':xlIuul,,,d on t,1 lllll

Motol working tOOAl

Motol working teom

Mot.ol workJng I.OAm

MoLol wOl'k ing tnmn

Metal working teOAl

MotAl wnrkill/\ t,nnm

---t-----I--·------·--~---· -----,--..--.

Ilop"lr i "II of I'O',/I'O~ ',t.h f1oo/' nllltlL.tl ~"d mll.l. nt,op'
pill/l--_._-_.,-_.."

._------_._~. _."""--_._-----
Ilol'nlrill/\ of dloL. 1'~3 ',t.h !lool' ~';IfIt1t:.L ;)1'<1 mill ntop'

p1l1/1
----_._--~ ..,-

Hnpnirill/\ of Stoner :Jrd 1·'1001' ~~IIIUt:..t:. 2nd mill ntop" 3 dnys
P3f3 piug

I'lpo to ropAir 5Lh Cloor Smutt ',th mUI ntop" 2 dnys
ping

Plpo funding bins to 5th Cloor Smutt ',th mill ntop" I dny
repoir ping

Pipe from the elevotor 5th floor Smutt ',th mill Gt.op' I doy
to ropoir ping

=
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