This American Red Cross document was downloaded from the Food Aid Management (FAM) web site: http://www.foodaid.org. 


The American Red Cross Food Ration Calculation Exercise

For food proposals it is important to calculate rations correctly. The following three exercises may help.  (I.) The minimum kilocalories are the most important.  II. and III. on Protein and Fat are important in terms of needs of particular populations, e.g. malnourished children, the elderly.  The exercise on pages 2-3 is illustrative. The spreadsheet attachment helps you try ration rates.

I. Minimum Energy (Kilocalories)

Food rations minimum kilocalories (shortened to kcals) are calculated in four easy steps (calculation aids are provided in italics to the right): 

1) translate monthly food amounts from kilograms to 
Multiply the kilogram amount by 10

100-grams amounts


2) divide the kilocalories by 30 days to come up with 
Divide the amount in 100 grams of food
a daily rate 
by 30 (average number of days in a month)

3) multiply the daily food intake rate by the kilocalories    Multiply the daily rate by the 
per 100 grams to come up with the daily kilocalorie 
    kilocalories per 100 gr.
intake per commodity [see attached Table 

“Approximate Nutritional Values of Commodities” 

for each food]
4) This will yield each Total per Commodity.  They need   Add the totals

to be added together for the totals per whole daily ration.

To get the % of daily minimum of 2100 kilocalories per person per day which your ration gets, 

5) divide the Totals by 2100 kcals to get a % of total
Divide the Total Minimum Energy rate by 2100 – this is the minimum ration/ person/ day, a universal standard

 Energy:
Commodity
Amount of proposed ration
Amount in 100-grams of food
Daily rate (div by 30)
Kilocalories per 100 g
Totals

Wheat
7 kilograms





Rice
3 kilograms





Lentils
3 kilograms





Vegetable oil
2 litres (= 2 kilograms)





Totals
15 kilograms
--
--
--
____ or ___%

[Note: remember the standard proportions of rations are 75% grain to 15% bean to 10% oil]
Analysis: This ration is ______ (too high, too low)

Minimum Protein and Fat Levels (%)

Repeat the same steps for calculating protein and fat levels which are important in most countries, as cereals are usually the ‘cheapest calories’, while people often cannot afford enough protein from beans, milk, meats or enough fat from oils, butter, milk, etc.

II. Protein rations: 

5) translating monthly food amounts from kilograms to 100-grams (g) amounts

6) dividing the kilocalories by 30 days to come up with a daily rate

7) multiplying the daily food intake rate by the kilocalories from the Table “Approximate Nutritional Values of Commodities” , column Protein (g)  for each food to come up with the daily kilocalorie intake per commodity

Protein:

Commodity
Amount of proposed ration
Amount in 100-grams of food
Daily rate (divide by 30)
Protein per 100 grams
Totals

Wheat
7 kilograms





Rice
3 kilograms





Lentils
3 kilograms





Vegetable oil
2 litres (= 2 kilograms)





Totals
15 kilograms
--
--
--


Note: remember the accepted ranges of protein intake is 40-60 grams (10-12% of energy intake) and fat intake is 40-45 grams (17-20% of energy intake)

III. Fat Rations:

8) translating monthly food amounts from kilograms to 100-grams (g) amounts

9) dividing the kilocalories by 30 days to come up with a daily rate

10) multiplying the daily food intake rate by the kilocalories from the Table “Approximate Nutritional Values of Commodities” , column Fat (g)  for each food to come up with the daily kilocalorie intake per commodity

Fat:

Commodity
Amount of proposed ration
Amount in 100-grams of food
Daily rate (divide by 30)
Fat per 100 grams
Totals

Wheat
7 kilograms





Rice
3 kilograms





Lentils
3 kilograms





Vegetable oil
2 litres (= 2 kilograms)





Totals
15 kilograms
--
--
--


Note: remember the accepted ranges of protein intake is 40-60 grams (10-12% of energy intake) and fat intake is 40-45 grams (17-20% of energy intake)

NOTE: THIS EXEMPLE ILLUSTRATES INDIVIDUAL RATION SIZES; they are not for households; please take the figures and multiply by the number of individual rations needed for the household ration, e.g. x 5 for a family of 5.  

IF YOUR RATION IS ALREADY SET FOR HOUSEHOLDS, then divide the ration by the average household size to get to the daily individual rate, e.g. ./. 5 for a family of five.  The difficulty comes in when households have many children who, by definition, need only a proportion of a full adult ration. You may want to adjust the ration proportionally if you know their ages. (see table, below). Yet given intra-household sharing, it still may be legitimate to work off of 2100.

The USAID Commodities Reference Guide (www.usaid.gov/hum_response/crg) suggests the following:

PRIVATE
Table 1: 100% Recommended Daily Allowances for Different Age/Sex groups*




Age/Sex
Recommended
Energy Allowance
(kcal/d)
Recommended
Protein Allowance
(g/d)
Fat
(g/d)

Children 1-3 yrs
1300
16
45-58

Children 4-6 yrs
1800
24
40

Children 7-10 yrs
2000
28
45

Non-pregnant female 11-50 yrs
2200
47*
45-50

Female 51+ yrs
1900
50
36-42

Male 11-14 yrs
2500
45
50-56

Male 15-18 years
3000
59
57-67

Males 19-50 years
2900
60
55-65

Males 51+ years
1900
63
36-42

Pregnant female 20+ years2
+300
+13
+6-7

Lactating female 1st 6 mos
+500
+18
+10-11

Lactating female 2nd 6 mos
+500
+15
+10-11

*From the National Research Council's Recommended Dietary Allowances. National Academy Press, 1989.




The Commodities Reference Guide not only has programming guidance re: various sectors such as Safety Nets, Maternal Child Health, and Food For Work, but also has nutritional and transport information on the commodities, below:

Food Commodity  Fact Sheets 

1. Beans, Black 
2. Corn Masa Flour 

3. Beans, Blackeye (Cowpeas) 
4. Corn-Soy Masa Flour, Instant 

5. Beans, Great Northern 
6. Lentils 

7. Beans, Kidney (Light Red, Dark Red, All types) 
8. Peas 

9. Beans, Navy (Pea Beans) 
10. Rice 

11. Beans, Pink 
12. Rice (Parboiled) 

13. Beans, Pinto 
14. Sorghum 

15. Beans, Small Red 
16. Sorghum Grits, Soy-Fortified (SFSG) 

17. Bulgur (BW) 
18. Soybeans 

19. Bulgur, Soy Fortified (SFBW) 
20. Soybean Meal 

21. Corn (bagged, bulk) 
22. Fortified Refined Vegetable Oil 

23. Cornmeal 
24. Wheat 

25. Cornmeal, Soy-Fortified (CMSF) 
26. Wheat Flour 

       27. Corn Soy Blend (CSB) 
       28. Wheat Soy Blend (WSB) 

Food Ration Calculation Exercise Answers (example = Armenia)

Energy:

KILOCALORIES (kcals)






Commodity
Proposed ration (kg)
Amount in 100-grams of food
Daily rate (div by 30)
Kilocalories per 100 g
Totals

Wheat flour
7.00
70.00
2.33
350.00
816.67

Rice
3.00
30.00
1.00
330.00
330.00

Lentils
3.00
30.00
1.00
335.00
335.00

Vegetable oil
2.00
20.00
0.67
885.00
590.00

Totals
15.00
--
--
--
2071.67

Percent of daily minimum (2100 kcals)




99%

[Note: remember the standard proportions of rations are 75% grain to 15% bean to 10% oil]
Analysis: This ration is fine.  The kcals calculation is always the over riding one, as most protein and fat will be gotten through this energy.  The ration mix + prioritization was chosen through discussions with communities + Armenian RC.

Protein:

PROTEIN (%)






Commodity
Amount of proposed ration
Amount in 100-grams of food
Daily rate (divide by 30)
Protein per 100 grams
Totals

Wheat flour
7
70.00
2.33
11.5
26.83

Rice
3
30.00
1.00
7
7.00

Lentils
3
30.00
1.00
22
22.00

Vegetable oil
2
20.00
0.67
0
0.00

Totals
15



55.83

Note: remember the accepted ranges of protein intake is 40-60 grams (10-12% of energy intake) 






Analysis: This ration, 55.8 grams of fat is high but within the normal range. Given the low diet diversity in Armenia and the very low protein intake, particularly in urban areas, this is needed. Generally, as most populations are protein-deficit, the more the protein the better.

Fat:

FAT (%)






Commodity
Amount of proposed ration
Amount in 100-grams of food
Daily rate (divide by 30)
Fat per 100 grams
Totals

Wheat flour
7
70.00
2.33
1.5
3.5

Rice
3
30.00
1.00
0.5
0.50

Lentils
3
30.00
1.00
1.5
1.50

Vegetable oil
2
20.00
0.67
100
66.67

Totals
15



72.17

Note: remember the accepted ranges of fat intake is 40-45 grams (17-20% of energy intake)






Analysis: This ration, 72.2 grams of fat is almost double the normal range which can be a problem, especially hypertensive older people. Yet oil is an important weaning food for children age 2 and under (see above, who are largely the recipients in urban Armenia) and given the high-cost of oil, it might be more beneficial than harmful.
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