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ascorbic acid delays epithelialization because of the tardy formation of a satisfactory 
collagenous base for the regenerating epithelium. 

One of us, K. XI. G., carried out this work while in receipt of a Roche Scholarship 
tenable a t  University College, Dundee, and we are all indebted to Roche Products Ltd. 
for generous supplies of various preparations of ascorbic acid. 
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Comparison of the results obtained by different methods of individual survey (Bransby, 
Ilaubney & King, 1948) showed considerable differences between the nutrient values 
of diets obtained by calculation from food tables and by chemical analysis. It was 
suggested that this may have arisen because the inquiry was made in a single children’s 
home. This paper gives the results of a comparison between the nutrient values of a 
number of individual diets eaten by persons living at home, found by calculation from 
food tables and by chemical analysis. One of us (E. R. B.) was responsible for the 
planning and execution of the inquiry, while two of us (C. G. D., J. K.) were respon- 
sible for the chemical analysis of the diets. 

PXPERI MENf AL 

Plan of experiment. Records of the weights of food eaten in 3 days were obtained 
from thirty-three adults living at home in Cambridge, Reading, London and Surrey. 
Duplicates of the same diets were collected for chemical analysis. Those co-operating 
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in the inquiry were enlisted because of their scientific training and ability to carry out 
the work satisfactorily. Written instructions were issued and the method of survey was 
explained verbally before the inquiry began, and the recording was checked as the 
work proceeded. The duplicate diets were put in Kilner jars and kept in refrigerators 
until ready for chemical analysis. Those collaborating in the inquiry were reimbursed 
to cover the cost of the food provided and given temporary ration cards to compensate 
for the rationed foods in the duplicate diets. 

Chemical analysis. The 3-day diets of each person were mixed and analysed for 
moisture, ash, calcium, iron, nitrogen, fat, sugar and starch by the methods previously 
described (Bransby e t  al. 1948). 

Food tables. The nutrients in the diets were calculated from food tables based on 
values given in Nutritive Values of Wartime Foods (Accessory Food Factors Committee, 
1945) and The Chemical Composition of Foods (McCance & Widdowson, 1946), 
and on values for made-up dishes from recipes conforming to present food con- 
ditions. 

As before (Bransby et al. 1948) the purpose of the inquiry was not to evaluate the 
basic data of food tables or to discuss the methods of calculating the energy values of 
foods or diets, but to compare nutrient values as found by different survey methods. 
In order that the comparison might be confined to differences between the values found 
by calculation from food tables and by chemical analysis, the starch values found by 
analysis were increased for the calculations of the calorie value of the diets by 21 % for 
the reasons previously explained (Bransby et al. 1948). 

RESULTS 

Table I gives the average daily nutrient values for each of the thirty-three diets by 
calculation from food tables and by chemical analysis. Table 2 gives the average values 
for the thirty-three diets taken together and the average percentage differences between 
the results obtained by the two methods. Table 3 shows the frequency distribution of 
the percentage differences for the thirty-three diets. 

Table 2 shows that the absolute and percentage differences between the average 
nutrient values found by the two methods of survey are statistically significant for 
protein, carbohydrate and iron, but not for calories or fat. For calcium only percentage 
difference is significant. The differences for protein and carbohydrate are so small as 
to make them unimportant for most practical purposes. For iron, however, the differ- 
ence is large. Table 3 shows that for many of the diets there are considerable differences 
between the values found by calculation and those found by analysis. Thus the differ- 
ence is 10% or more for sixteen, fifteen, eleven, twenty-three and thirty-two of the 
thirty-three diets for protein, fat, carbohydrate, calcium and iron, respectively; for 
three, seven, one, nine and twenty-nine diets the difference is 20')'~ or more. Agree- 
ment is better for calories; for twenty-seven of the thirty-three diets the difference is 
less than 10 yo . The agreeinent for calories is better than for protein, fat or carbohydrate 
because an overestimate of the energy derived from one nutrient is counterbalanced by 
an underestimate of that from another. 
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Table I .  Daily nutrient values of diets eaten by thirty-three adults, obtained 
by cahlation from food tables and by chemical analysis 

Subject Method 
No. Sex of 
,-'-, survey. Calories 

I 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

I1 

I 2  

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

M. 

M. 

M. 

F. 

M. 

F. 

M. 

M. 

F. 

M. 

F. 

M. 

M. 

F. 

M. 

F. 

F. 

F. 

F. 

F. 

F. 

M. 

M. 

F. 

F. 

M. 

F. 

hl . 

C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 
C 
A 

2267 
2138 
2263 
2181 
I940 
1910 
1690 
I967 
2298 
2466 
1840 
1883 
2172 
I934 
1907 
1985 
2183 
2193 
2716 
2470 
2235 
2095 
2496 
2595 
2271 
2052 

1879 
950 

I849 
1691 
1666 
I 360 
I294 
205 1 

2115 

1679 
1803 
2843 
2 5 4  
1626 
1539 
2361 
2353 
2796 
2727 
2387 
2471 
1862 
I 926 
2231 
2245 
2186 
2262 
2400 
2199 

2102 

Protein 
(g.) 

71.3 
75'1 
72'3 
69.9 
64'6 
69.6 
509 
63.6 
66.6 
74'0 
69.3 
82.9 
73.6 
84.7 
84'9 

68.3 
88-3 
98.2 
109.3 
79.6 
78.0 
74'6 
83'5 
82.9 
98.1 
53.6 
61.2 
77'3 
78.3 
61.3 
67.1 
54'6 
58.4 
64'9 
78.3 
59'3 
83.5 
86.6 
90.8 
49'3 
54' I 
74'6 
91.1 
84.2 
87-7 
74-6 
822 
60.9 
66-1 
69.9 
73'0 
69-6 
73'3 
77.6 
80.3 

98'2 

Fat 

88.2 
75'1 
92.2 
94'0 
77'9 
72'3 
66.9 
68.8 
81.3 
91'4 
72'3 
75'0 
96.6 
89.0 
57'3 
43'2 
90'9 

93'2 
77.1 
91.2 
94'4 
97'9 

I 15.8 
111.9 
92'3 
72'9 
73'4 
87.6 
66-4 
58.9 
60.0 
53'9 
52'5 
86.2 
82.9 
60.6 
65.0 
139'2 
101.9 
58.3 
48.0 
82.9 
71-8 
129.2 
121'0 

104'9 
121.8 
72'3 
73'1 
83.9 
94'9 
86.6 
98.4 
97'9 
76.5 

(8.) 

85'5 

Starch+ Calcium Iron 
(me., 
I1 

23 

16 

19 
8 

15 

I 2  

I 2  

I1 
21 
9 
13 

I8 
1 5  
25 

I 0  

I 2  
20 

14 
20 
I0 
20 
I 0  
17 

15 
8 
18 
16 

I1 

21 
I1 

19 
9 
24 
9 
16 
9 

14 
16 
9 
18 

17 
16 
43 

17 

18 
13 

22 

I2  

I 1  

I 2  

21 
I1 

I9 
I1 
20 
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Table I (cunt.) 

A survey. Calories (8.) (8.) (8.) k.). (e.) (ma.) (me.) 

Subject Method 
No. Sex of Protein Fat Carbohydrate Sugar Starch? Calcium Iron 

29 F. c 1644 51'3 59'9 
A 1642 59.5 58.4 

30 F. C 1618 45.3 63.6 
A 1579 50.5 68.0 

31 F. C 1837 52.9 75'3 
A 17x5 55.8  77'1 

32 M. C 2371 79.6 96.9 
A 2245 90.4 98.0 

33 F. C 1729 52.6 73.6 
A 1774 55.8 82.0 

225 

216 
- 

- 
129.1 

80.4 

99'5 

167.0 

- 

- 

- 

- 
112'0 

921 9 
1061 12 

679 5 
683 1s 

657 9 
755 10 

956 14 
904 13 
791 10 , 

995 14 

C =calculation from food tables, A=chemical analysis. 
t These are the starch values actually found by analysis. They were increased by 21 "/o for calculation 

of calorie values. 

Table 2. Average daily nutrient values of diets eaten by thirty-three adults found 
by calculation from food tables and by chemical analysis 

Absolute difference Percentage difference -- 
Value by 

Item calculation 
Calories (Cal.) 2088 
Protein (g.) 68 
Fat (8.) 84 
Carbohydrate (g.) 265 
Calcium (g.) I '0 
Iron (me.) I1 

Value by 
analysis 
2053 
76 
8 1  

2 5 5 t  
1'1 

I9 

Standard 
Value deviation 
35 141 

- 8s 5.6 
3 13.2 

10s 20.7 

- 8s 4.6 
- 0'1 1'12 

Standard 
Value. deviation 

2 6.9 
- 10s 7'2 

5 16.6 
5 s  8.6 

- 7s 12'0 

38 s 14'9 
S signifies that the difference is statistically significant. 

calculated - analysis 
analysis 

For each of the thirty-three diets, the values x roo were found for each nutrient. 

The figures in this column are the averages of the figures &us found. They need not correspond exaaly 
to the average differences expressed as percentages of the average values found by analysis. 

t The starch values found by the methods adopted (Bransby et al. 1948) were increased by 21 % for 
the reasons described in that paper. 

Table 3. Distribution of percentage differences between values found by 
calculation from food tables and by chemical analysis" 

Percentage Carbo- 
difference Calories Protein Fat hydrate Calcium Iron -*---- + - + -  + -  + -  + - + -  
0-9 16 X I  2 15 7 1 1  18 4 3 7 1  

10-19 4 I .  13 2 6 8 2 2 1 2 .  3 
20-29 3 4  3 1 .  I 5 .  5 
3-39 I .  2 7 
40 ormore . I . 17 

calculated - analysis 
analvsis 

For each of the thirty-three diets, the values x IOO were found for each nutrient. 

It is on these figures that this table is based. 

DISCC'SSION 

Little comment is necessary on the results for individual diets, except for the calcium 
values for subject no, 8. The value found by chemical analysis was 900 mg./day and 
that by calculation 467 mg./day. No explanation of the large difference between these 
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values can be given. The  value found by calculation appears low, but the consumption 
of milk was only about 4oz./day, almost no cheese was eaten, and the bread eaten 
(Hovis) was not fortified with calcium. 

There was closer agreement between the average nutrient values found by calculation 
from food tables and by chemical analysis in this survey than in that previously reported 
(Bransby et al. 1948) for calories, fat, carbohydrate and calcium, but less agreement 
for protein and iron. The diets were drawn from homes in different localities, so that 
there was no possibility of the kind of systematic bias referred to in the previous study. 
The  results of the present inquiry suggest that under similar field conditions the average 
values obtained for a group of people by calculation from food tables for all the nutrients 
concerned, except iron, are sufficiently precise for practical purposes. The values for 
iron show that calculation from food tables may give very wrong information. 

The  values found for individual diets, however, support the conclusion from the 
previous study, that the differences may be so large as to throw doubt on the usefulness 
for individual purposes of values found by calculation. Even for calories, the difference 
exceeded 10% for six of the thirty-three diets. 

SUMMARY 

I .  Records of the weights of the foods eaten in 3 days were obtained from thirty- 
three adults living at home in Cambridge, Reading, London and Surrey. The  nutrient 
values of these diets were calculated from tables of food composition. Duplicates of 
the diets eaten were collected and analysed for moisture, ash, calcium, iron, protein, 
fat, sugar and starch. 

2.  The average group values obtained for calories, protein, fat, carbohydrate and 
calcium by calculation were in sufficiently good agreement for practical purposes with 
those obtained by chemical analysis, but the value found for iron by chemical analysis 
was much greater than that found by calculation. 

3.  For individual diets the differences between the values found by calculation and 
by chemical analysis were in many instances so large as to throw doubt on the useful- 
ness of the individual results obtained by calculation. 

We are glad to express our appreciation to those who recorded and provided dupli- 
cates of their diets and those who helped with the organization of the inquiry, to the 
National Physical Laboratory for undertaking the computation, and to the Ministry of 
Food for providing the temporary ration cards. Two of the authors (C.  G. D., J. K.) 
wish to thank the Government Chemist for permission to publish the analytical details 
given in this paper, and to express their appreciation of the co-operation of several 
members of the laboratory staff. 
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