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The Use of Multi-Blending As a Technique 
for Managing Ingredient Purchasing 
for Feed Manufacturers 
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A B S T R A C T  

The Multi-Blend program uses multiple-product linear programming 
procedures to solve up to twenty individual formulas in one matrix, 
simultaneously. This technique utilizes the total production tonnage 
requirements of each feed formula. It optimizes the use of ingredient 
inventory within the plant's complete product line for a production 
period. The Multi-Blend program is especially valuable for making 
decisions concerning the purchase of ingredients. The program pro- 
duces reports that generate ingredient usage on previous production 
formulas compared with current ingredient usage for the production 
period being analyzed. Restrictions based upon total ingredient sup- 
ply may be imposed to optimize the use of a limited resource, thus 
maximizing profits. Conversely, the program will force bad-buy in- 
gredients in oversupply into the group of formulas, thus minimizing 
losses. Both cases optimize the use of an ingredient to be purchased, 
in the quantities available, for purchasing and production formulation. 

INTRODUCTION 

Computers, which utilize linear programming procedures, 
have been used widely by feed manufacturers and nutrition- 
ists to calculate single-product, least-cost feed formulations 
for all species of poultry and livestock for more than 20 
years (1,2). In addition, multiple-product formulation pro- 
grams (known as Multi-Blending) have been designed, devel- 
oped and tested in the past 7 years (2,3,4,5,6). Multi-Blend- 
ing is becoming popular among nutritionists throughout the 
world for use in allocating available ingredient supplies into 
a specific group of production formulas. 

The use of multiple-product formulation in the purchase 
of ingredients warrants careful review. Purchasing guidelines 
enable management to project accurate rates of ingredient 
usage and to evaluate opportunity prices of rejected ingre- 
dients for any specific purchasing period. 

PROCEDURES 

A hypothetical feed mill was envisioned to produce 2,500 
tons of feed in a given purchasing period. Formulas included 
eight poultry rations for layers, pullets and broilers. Ton- 
nages for each of the formulas were established, as shown in 
Table I. 

The allocation of various high-protein ingredients, which 
had been previously purchased, was set as a requirement. 
Maximum tonnage availability for the purchasing period 
was projected for each of the ingredients. Total ingredient 
usage limits are summarized in Table II. 

Single-product linear programming procedures were ini- 
tially used to calculate least-cost formulas. Product specifi- 
cations contained ingredient restrictions required for nutri- 
tional purposes. Restrictions on ingredient availability were 
not built into the formula restrictions for the single-product 
optimization procedures. However, ingredient usage was 
calculated on the formulas (Table III). 

Multiple-product linear programming techniques, called 
"Multi-Blend," were used to incorporate formula tonnage 
and ingredient inventory restrictions into the optimization 
procedures. A Multi-Blend group specification contained 
the tonnages for each of the eight products (Table IV). The 
group specification also contained the total tonnage of pre- 
viously purchased ingredients and the maximum tonnages 
of the high-protein ingredients available for usage during the 
purchasing period. 

Multi-Blend summary reports were generated (Table V) 
to analyze ingredient usage and to compare single-product 
formulation procedures against Multi-Blend for use in pur- 
chasing ingredients. 

RESULTS A N D  DISCUSSION 

Ingredient usage on the high-protein ingredients calculated 
from the least-cost formulas generated from single-product 
formulation procedures were not within the minimum/ 
maximum tonnage ranges, which were set as restrictions in 
Multi-Blending. Multi-Blend adhered to the total ingredient 
restrictions required. A summary of the usage of the re- 
stricted ingredients is listed in Table VI. 

Single-product formulation generated overusage of Meat 
and Bone Meal, Poultry-By-Product Meal and Fish Meal A. 
Ingredients that were used in insufficient quantities included 
Soybean Meal-44, Feather Meal and Fish Meal B. Usage of 
Soybean Meal-48.5 fell within the required inventory limits. 

Many factors can create problems when using standard 

TABLE I 

Formula Tonnage 

Number Name Amount 

1 Complete layer 18% 100 
2 Complete layer 17% 150 
3 Complete layer 16% 200 
4 Pullet developer 18% 100 
5 Complete pullet 150 
6 Broiler starter 400 
7 Broiler grower 600 
8 Broiler finisher 800 

TABLE II 

Ingredient Usage Requirements (in tons) 

Number Name Minimum Maximum 

156 Meat & Bone M1-50 0 50. 
280 Soybean Meal-44 30. Unlimited 
282 Soybean Meal 48.5 300 400 
231 Poultry-By-Prod Meal 0 50 

98 Feather Meal 20 Unlimited 
114 Fish Meal-A 0 40. 
113 Fish Meal-B 25. Unlimited 
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TABLE III 

Ingredient Usage-Single-Product Solutions 

Plant . . . . . . . . . . . . . . . . . . . . . .  Computone Systems, Inc. 
Date and Time . . . . . . . . . . . . . . . . . . . .  11/10/80 13.19.37 
Ingredient Usage. 

Options in use . . . . . . . . . . . . . . . . . . . . . . . . . .  Summary 

Ingredient Usage % of 
Num Name Bin Pounds Tons Total 

Bulk Ingredients 

060 Corn 1 3,431,724.35 1,715.862 68.63 
282 Soy ml S-48.5 3 676,250.00 338.125 13.53 
156 Mt&Bone scrp-50 5 128,000.00 64.000 2.56 
072 Corn glut ml cp 8 75,250.00 37.625 1.51 
002 Alfa, dhy 17-516 9 9,000.00 4.500 .18 
231 Poul by-prod ml 9 234,000.00 117.000 4.68 
113 Fish meal B 10 40,000.00 20.000 .80 
114 Fish meal A 10 110,500.00 55.250 2.21 
098 Feather ml hyd 16 575.70 .288 .01 
278 Soyamill feed 17 25,000.00 12.500 .50 
244 Rice mill feed 18 34,000.00 17.000 .68 
720 1MC 18.5dynafo 19 11,102.01 5.551 .22 
734 Dicalciumphosp 19 15,100.00 7.550 .30 
217 Phos defluor 20 14,600.00 7.300 .29 
146 Limestone 21 73,500.00 36.750 1.47 
251 Salt 22 8,350.00 4.175 .17 

Liquid Ingredients 

092 Fat an&veg hydr 1 901000.00 45.000 1.80 
044 Chol chlorid-70 5 1,787.07 .894 .04 

Hand Weighed Ingredients 

148 Lysine-L 78.4 20 2,679.77 1.340 .05 
317 Vit. premix- N 23 12,499.99 6.250 .25 
266 Selenium 24 250.00 .125 .01 
162 Meth-MHA-90 25 5,681.11 2.841 .11 
587 SQM non-ruminan 26 150.00 .075 

Totals 5,000,000.00 2,500.000 100.0 

Products % of 
Num Name Pounds Tons Total 

1 Complete layer (g prod) 200,000.00 100.000 4.00 
2 Complete layer (g prod) 300,000.00 150.000 6.00 
3 Complete layer.(g prod) 400,000.00 200.000 8.00 
4 Pullet develope (g prod) 200,000.00 100.000 4.00 
5 Complete pullet (g prod) 300,000.00 150.000 6.00 
6 Broiler starter (g prod) 800,000.00 400.000 16.00 
7 Broiler grower (g prod) 1,200,000.00 600.000 24.00 
8 Broiler finisher (gprod) 1,600,000.00 800.000 32.00 

Totals 5,000,000.00 2,500.000 100.0 

s ing le -produc t  f o r m u l a t i o n  p rocedures  in purchas ing.  Ingre- 
d ien t  price f luc tua t ions  m ay  cause a d i f fe ren t  set  of  fo rmu-  
la t ions  to  be  c rea ted  b e t w e e n  the  t ime  of  ingred ien t  pur-  
chase and  the  t ime  of  usage in the  feed mill. If the  price of  
an ingred ien t  is s igni f icant ly  reduced  in re la t ion  to o t h e r  
ingred ien ts  of  s imilar  na ture ,  usage m ay  increase drast ical ly.  
Converse ly ,  wi th  an increase in price,  usage of  an ing red ien t  
may  fall be low the  levels at  which  it has been  previously  
purchased .  

Var ia t ion  in p r o d u c t i o n  tonnage  affects  purchas ing.  A 
sharp  r educ t i on  in the  vo lume  of  p r o d u c t s  to  be p r o d u c e d  
m a y  create  an oversupp ly  of  cer ta in  ingredients ;  the  over- 
supp ly  creates  a shor tage  in s torage capaci ty .  There fore ,  
usage of  those  ingredien ts  m u s t  be increased.  Increased sales 
m a y  t h e n  cause a shor t - supply  of  cer ta in  ingredients ,  which  
would  requi re  a l locat ing  the  scarce ingredients .  

T r a n s p o r t a t i o n  delays, mill  b r e a k d o w n s  and  o t h e r  re la ted  
p rob lems ,  which  cause t e m p o r a r y  f o r m u l a  subs t i t u t i ons ,  
force purchas ing  to  ad jus t  ing red ien t  supply  by  reschedul ing  
s h i p m e n t s  or by  spo t -purchas ing  ingredients .  T e m p o r a r y  
fo rmu la  subs t i t u t i ons  m a y  cause a d ramat i c  increase in 

TABLE IV 

Multi-Blend Group Specifications 

Plant . . . . . . . . . . . . . . . . . . . . . .  Computone Systems, Inc. 
Date and Time . . . . . . . . . . . . . . . . . . . .  11/10/80 13.20.19 
Multi-Blend Group . . . . . .  1 Store Products 

Products to be blended . . . .  Production . . . Amt Batch.Size 
Num Name Pounds Tons Pounds 

1 Complete layer 18% 200,000.0 100.00 2,000.000 
2 Complete layer 17% 300,000.0 150.00 2,000.000 
3 Complete layer 16% 400,000.0 200.00 2,000.000 
4 Pullet developer 18% 200,000.0 100.00 2,000.000 
5 Complete pullet 300,000.0 150.00 2,000.000 
6 Broiler starter 800,000.0 400.00 2,000.000 
7 Broiler grower 1,200,000 600.00 2,000.000 
8 Broiler finisher 1,600,000 800.00 2,000.000 

Ingredients restricted . . . . . . .  Minimum . . . . . .  M a x i m u m . . .  
Num Name Pounds . . . .  Tons Pounds . . . .  Tons 

156 Mt&Bone scrp-50 
280 Soybean ml S-44 
231 Poul by-prod ml 

98 Feather ml hyd 
282 Soy ml S-48.5 
114 Fish meal A 
113 Fish meal B 

60,000.00 30.000 

40,000.00 20.000 
600,000.0 300.00 

50,000.00 25.000 

100,000.0 50.000 

100,000.0 50.000 

800,000.0 400.00 
80,000.00 40.000 

Temporary ingredient overrides . . . . . . . . . . . . . . . . . . . . . .  
Prod..Ingr..Minimum..Maximum Prod..Ingr..Minimum..Maximum 

fo rmu la t i on  cost  if t hey  are no t  m o n i t o r e d  and con t ro l l ed .  
Single-product ,  least-cost  f o r m u l a t i o n  does n o t  give a 

purchas ing  d e p a r t m e n t  concise  answers  in evaluat ing  w h a t  
ef fec t  a given price change will have on the  to ta l  usage of  a 
c o m m o d i t y .  Ana lyz ing  several fo rmulas  m a y  p roduce  con-  
f l ic t ing results  and  lead to incor rec t  pu rchas ing  decisions.  
Since a purchas ing  d e p a r t m e n t  is deal ing wi th  to ta l  ingre- 
d ien t  usage, it may  be m o r e  conce rned  wi th  to ta l  soybean  
meal  usage t han  wi th  " H o w  m u c h  soybean  meal  is used in 
the  Broiler  F in i sher  f o r m u l a ? "  

The  use of  Mul t i -Blend allows the  purchas ing  d e p a r t m e n t  
to  set res t r ic t ions  for  m i n i m u m  to ta l  i ng red ien t  usage for  
ingredients  t h a t  are in inven to ry ,  in t ransi t ,  or  c o m m i t t e d  
for  sh ipmen t ,  while  app ly ing  a m a x i m u m  tonnage  t ha t  can 
be delivered dur ing  the  purchas ing  period.  Mul t i -Blend will 
s imu l t aneous ly  least-cost  a group of  up to t w e n t y  p roduc t s  
and  provide  one  set of  o p t i m u m  formulas  t h a t  accura te ly  
ref lect  r e q u i r e m e n t s  for  to t a l  ingred ien t  usage. A " b u y i n g  
guide s u m m a r y "  shows to ta l  ingred ien t  usage, buy-pr ices  
for  u n u s e d  ingredients ,  and  the  relat ive value of  the  last  un i t  
of  each ingred ien t  used in purchas ing  formulas .  

C o o r d i n a t i o n  of  the  purchas ing ,  p r o d u c t i o n  and  n u t r i t i o n  
d e p a r t m e n t s  in a l locat ing  ingred ien t  i n v e n t o r y  may  be  the  
m o s t  i m p o r t a n t  bene f i t  in Mult i -Blending.  When  an over- 
supp ly  o f  ingred ien ts  occurs,  the  sys tem is used to min imize  
the  po ten t i a l  r educ t i on  in prof i t s  and force add i t iona l  
a m o u n t s  of those  ingredien ts  f rom i n v e n t o r y  in to  a group 
of  p r o d u c t i o n  formulas .  It  will max imize  prof i t s  in the  allo- 
ca t ion  of  scarce ingredients .  The  use of  Mul t i -Blending  as a 
t e c h n i q u e  for  manag ing  ingred ien t  purchas ing  shou ld  be a 
valuable  tool  for  feed manufac tu r e r s .  
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TABLE V 

Multi-Blend Summary Report 

SOYA MEAL--Round table 

Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Computone Systems, inc. 
Date and Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11/10/80 13.22.22 
Multi-Blend . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Group 1 Blended on 11/10/80 
Options in use. Summary only. 

Products Blended 

Num Name 

. . . . . . . . . . . . . . .  Production Formula . . . . . . . . . . . . . . . .  Pricing 
Amount  Date Original Current New Blend 

Tons Stored S/Ton S/Ton S/Ton Margin 

1 Complete layer 18% 100.00 
2 Complete layer 17% 150.00 
3 Complete layer 16% 200.00 
4 Pullet developer 18% 100.00 
5 Complete pullet 150.00 
6 Broiler starter 400.00 
7 Broiler grower 600.00 
8 Broiler finisher 800.00 

11/09/80 173.94 173.94 175.15 -1.21 
11/09/80 167.71 167.71 168.73 -1.01 
11/09/80 162.90 165.91 166.06 - .15 
11/09/80 171.98 174.89 175.30 - .41 
11/09/80 156.21 158.83 159.12 - .30 
11/09/80 214.54 214.54 216.35 -1.80 
11/09/80 201.69 201.69 203.72 -2.02 
11/09/80 202.77 202.77 205.05 -2.27 

Production Totals Amount Current Cost New Cost Blend Margin 
2,500.00 $486,099.79 $490,239.65 -$4,139.85 

Ingredient Usage 

Num Name 

Current . . . . . . . . . . . . . . . . . . . . .  New Multi-Blended Formula . . . . . . . . . . . . . . . . . . . . . .  
Formula Actual Actual Min. Max. % of Ingr 

Tons Pounds Tons Tons Tons Total Cost 

98 Feather ml hyd 
113 Fish meal B 
114 Fish meal A 
156 Mt & Bone scrp-50 
231 Poul by-prod ml 
280 Soybean ml $44  
282 Spyml  S-48.5 

2 Alfa, dhy 17-516 
16 Bakery pro 1800 
20 Barley, gr. 10% 
44 Chol chlorid-70 
58 Cn gr yl 8.5/12 
60 Corn 
61 Corn, gr. 9/12 
72 Corn glut ml cpc 
92 Fat an & veg hydr 

138 Hominy fd yl 
146 Limestone 
148 Lysine-L 78.4 
162 Meth-mha-90 
163 Milo 9.0/78 
185 Oats, pulv. 
217 Phos defluor 
244 Rice mill feed 
251 Salt 
266 Selenium 
278 Soya mill feed 
283 Soybean ml S-49 
310 Vit A 30 
317 Vit. premix - no anal 
340 Wheat midds std 
347 Whey, dr whole 
587 SQM non-ruminant p/m 
720 IMC 18.5 dynafos 
725 IMC 21.0 biofos 
734. DicaIcium phosphate 

Ingredient Usage Totals 

Products Blended 
Num Name 

.29 39,999.97 2.0.0(I 20.00 .80 6,399.99 
20.00 56,999.40 28.50 25.00 1.14 13,109.86 
5 5 [ , 2 5  79,999.91 40[00 40.00 1.60 17,199.98 
64.00 99,999.88 50100 50.00 2.00 14,499.98 

117.0.0 100,002,6 50.00 50.00 2.00 15,250.39 
71,762.26 35.88 30.00 1.44 9,149.69 

338.13 799,999.1 400.00 300,00 4011,.0.0 16.00 107,999.88 
4.50 9,000.00 4.50 .18 675.00 

.89 2,480.59 1.24 .05 840.92 

1,715.9 3,359,164 1,679.6 67.18 201,549.81 

37.63 47,525.23 23.76 .95 7,841.66 
45.00 129,540.3 64.77 2.59 22,669.55 

36.75 77,923.90 38.96 1.56 1,519.52 
1.34 1,312.84 .66 .03 2,231.83 
2.84 6,897.17 3.45 .14 10,345.75 

7.30 32,739.44 16.37 .65 4,337.98 
17.00 22,131.29 11.07 .44 497.95 

4.17 8,956.09 4.48 .18 335.85 
.13 250.00 .13 .01 27.50 

12.50 13,026.72 6.51 .26 677.39 

6.25 12,499.99 6.25 .25 49,999.94 

.07 150.00 .07 75.00 
5.55 12,008.77 6.00 .24 1,212.89 

15,630.98 7.82 .31 1,791.31 
7.55 

2, 500.0 5,000,000.0 2,500.0 100.0 490,239.65 

Amount Production Pricing Comments 
Tons Date Cost Cost 

1 Complete layer 18% 100.00 11/09/80 17,393.82 17,514.59 
2 Complete layer 17% 150.00 11/09/80 25,157.18 25,309.40 
3 Complete layer 16% 200.00 11/09/80 33,181.75 33,211.32 
4 Pullet developer 18% 100.00 11/09/80 17,488.83 17,529.71 
5 Complete pullet 150.00 11/09/80 23,823.84 23,868.12 
6 Broiler starter 400.00 11/09/80 85,817.70 86,539.32 
7 Broiler grower 600.00 11/09/80 121,016.68 122,229.27 
8 Broiler finisher 800.00 11/09/80 162,219.98 164,037.91 

Production Totals Amount Current Cost New Cost Blend Margin 
2,500.00 $486,099.79 $490,239.65 -$4,139.85 
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TABLE VI 

Usage of High-Protein Ingredients (in tons) 

Single- Muh- Restrictions 
Num Name product Blend Min Max 

156 Meat & Bone ML-50 64.0 50. O. 50. 
280 Soybean Meal-44 0.0 30. 30. Unlimited 
282 Soybean Meal-48.5 338.13 400. 300. 400. 
231 Poultry-by-prod Meal 117.0 50. 0.0 50. 

98 Feather Meal .29 20. 20.0 Unlimited 
114 Fish Meal-A 55.25 40. O. 40. 
113 Fish Meal-B 20.0 28.5 25.0 Unlimited 
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