
OTS: 60-11,799 JPRS: 2890 

2h June i960 

STUDIES ON NUTRITION 

USSR 

fr> 
OFi   F 

19990305 094 
Distributed by: 

OFFICE OF TECHNICAL SERVICES 
U. S. DEPARTMENT OF COMMERCE 

WASHINGTON 25, D. C. 

Price: $2.25 

U. S. JOINT PUBLICATIONS RESEARCH SERVICE 
205 EAST tend STREET, SUITE 300 

NEW YORK 17, N. Y. 

(Disrri äüfI5Fl5Tl*f5 fX"": 

improved for public release; 
Distribution UnKijyted 



JPRS: 2890 

CSO: 3804-N 

STUDIES    ON 

NUTRITION 

[Following is a translation of five articles 

by the authors identified with each article, 

which appeared in Trudy Leningradskogo Sani- 

tarno-Gigiyenicheskiy Meditsinkogo Instituta 

(Works of the Leningrad Sanitation Hygiene 

Medical Institute), Vol. 25, Leningrad, 1955, 

pages 5-11» 12-24, 25-40, 41-64 and 65-78.] 

NB: In order to expedite matters, this report has been re- 

produced photographically directly from the translator's 

typescript. 

a 



Reproduced From 
Best Available Copy 

Basic Tasks of Hygiene in the Field of the Study of nutrition of 

the Population 

Z. H. Agranouskly • 

For the first time in the history of mankind the problem has been put 

in the Soviet union on a public, government-wide scale of attaining a level of 

food product consumption which is based on scientifically grounded nutritional 

norms required for the complete and Autmtcou». development of a healthy person. 

The accomplishment of this task is based on the acts, of the Hineteenth 

Congress of the CPÄ//"0onBlunlBt *■»** of the Soviet ttaion_7 and of the .     '■ 
September plan» of the IsX KWS ^"Central Committee of the Communist »arty of 

the Soviet Uaiom.7 and the subsequent resolutions of the party and the government 

providing for an ^A*«/k increase in production of articles of public consumption 

in the country and the creation of an abundance of food products. 

the inorease in the production of nutritional products in the 038» is 

contributing to a considerable improvement in the nutrition of the population 

bath in a qwjajsative and qualitativ» sense. In the light of the historic 

resolutions of the party and the government broad perspectives are being opened 

up in the field of the study of the nutrition of the population, and the most 

favorable oonditions are being created for the successful accomplishment of 

one of the main tasks of workers in nutritional hygiene—the organisation of 

proper nutrition for the population. 

According to current concepts» proper nutrition should be designed im 

consideration of the physiological requirements associated with various working 

and living conditions of man and the age characteristics*of the organism. 

food, I. P. Javlov pointed out, is the main connection of the living 

organism with the environment. After the investigations by the great 

physiologist, and his students, ^«^eVoreated the physiology of digestion, 

the soienco of nutrition was given a solid basis for its further progressiv« 

development. She investigations of recent time»have made it possible to estab- 

lish the tremendous importance of nutrition for the correct development of the 

growing population of the rising generation, for increasing the vital functions 

of the organism and its resistance to disease, strengthening the creative 

effort« and working oapaoittf of people, increasing health and prolonging life, 

therefore, nutrition is wx* environmental factor which has a varied influence 

on the increase in the sanitation indices of health of the population. 

Ihe.investigations of üoviet scientists (Budagyan, Yefremov, Krotkov, 

iavrov, Makarychev, Molchanova, Raeenkov, Sharpenak, Shaternikov and others) • 
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have solved the problem of the quantitative and, to a considerable degree, of 

the qualitative aspect of nutrition, although in this area there still 

remain* many unclarified problems which are the subject or»further many-sided 

investigations which are being carried out on the basis of the physiological 

teaching of I, P. Pavlov. However, even at the present time the workers in the 

field of nutrition are adequately equipped so that, based on modern scientific 

data and the achievements of hygienic practice, they can work out and 

recommend measures for . : making the nutrition of the population effective. 
a 

The development of these measures should be based on/' . systematic 

and planned study of nutrition, primarily of the organized population groups. 

A necessary premise for the successful resolution of this task is the study of 

nutrition in its interrelationship with the indices of public health. 

Among the organized groups of the adult and child population groups which 

are on rationed nutrition as well as certain occupational groups of workers in 

various branches of industry and hard workers in the fields are acquiring 

essential importance. The nutrition of adolescents studying in the FZO 

^"Industrial Training_7and RÜ ^""Trade SchoolsJ? schools, the nutrition of 

children in nurseries, kindergartens, children's homes, the nutrition of 

various occupational groups of workers whose work is connected with industrial 

hazards in various branches of industry, construction and transportation, 

workers on night shifts,    agricultural workers in the sovkhozea, HTS 

^"Machine and Tractor Stations_7 and kolkhozniks during the period of field 

work require a more accurate hygienic standarization. 

The current importance of the problems listed and the great possibilities 
medical 

which the/hygienist has at his disposal in this field can be illustrated by 

the articles of Z. P. Koshiha and Ye. A. Lebedeva, who made a study of the 

nutrition of the pupils in children's homes, which are published in the 

present collection. A study of the organization of  < nutrition, the 

structure of the types of food products at different periods of the year, 

the diet, the quantitative and qualitative composition of the diet with 

checking of the adequacy of the most important qualitative elements of the food— 

protein and calcium—by means of investigations of the nitrogen and calcium 

balance supplemented by a checking of the physical development of children 

made it possible for the authors to obtain objective data which characterize 

in detail the nutrition of the pupils in children's    homes.. 

In the investigation of the nutrition of children the authors obtained 
assimilability 

valuable material with respect to the/ of protein, determined the 

factors which have an influence on retaining nitrogen and calcium in the body, 

studied the calcium balance and- the nitrogen balance in children of different 
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ages, as well as the interrelationships of calcium excreted by the intestine 

and kidneys, and they established other facts which are of independent " 

scientific interest. These investigations served as the basis for the 

development of measures for increasing the efficiency of nutrition of 

children, which are at present being i^^rp^^ed into practice. 

Along this line a study was mad*4«f hoap^jj^nutalfefaen (general diet) 

at the chair of the hygiene of niS&rition of lne^Sl|Jj^teningrad Sa^CX^Hrn. 

Hygienic Medical Institute.^ » the nutrition of students in trade schools, 

and a study was completed concerning nutrition in pioneer x«>»*^*'- 

Interesting data were obtained in the study of nutrition 

in the dijJ*£c  dining rooms of the ^**^&»type and the dietary sections in 

industrial enterprises. 

Xhe special attention of medical hygienists should be attracted by 

problems of nutritional organisation at industrial enterprises« the condition 

and adequacy of the public nutrition system in the factories and plants; the 

assortment of food, its variety and the structure of food types in accordance 

with the requirements of those being fed and the nature of work in various 

industries; the presence of vegetables, dairy products, dietary courses for 

persons needing'diets; the nutritional routine; the oireumstances     present 

during eating, etc. 
the 

Study of the nature   of nutrition and/diet at industrial enterprises 

can be carried out, as has been recommended by Gordin and Startsev, according 

to the following exemplary plant 

a) a general characterisation of the group; 

b) the nature of the nutrition according to the menus and the actual 

outlay of food products; 

c) ska a characterization of the existing diet; 

d) hygienic evaluation of the nutrition according to the data of the 

organoleptic and chemical examination of the daily rations; 

e) hygienic evaluation of the existing diet by comparison with the 

standards established by the decision of the administration^, and with the 

physiological norms; 

f) a characterization of the conditions under which food is eaten and the 

sanitary-technical condition of the food section; 

g) the working out of practical recommendations directed at 
bringing 

improving nutrition, with the aim of/       the level of consumption to the 

level of the norms of the physiological requirement. 

Shis system, which is completely acceptable in studying nutrition in 

groups, receiving nutrition according to  definite rations, can be utilized 
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also in the study of nutrition in dining rooms of the >^type at industrial 

enterprises. Hpwever, the problem of the physiological value at 

nutrition with free selection of the courses should be decided in a somewhat 

different way. In this case, a study is needed of the nature of the 
consumed 

assortment of food products and of the food '      according to the data of 

the average 24-hour outlay of courses for a definite period of time (at different 

periods of the year) by means of questioning - the consumers, laboratory teats ■■'' 

of the food and biological value of the most common dishes, or by means of a 

theoretical calculation of the .chemical composition and calorie count of the 

food on the basis of menu data. 

With free selection of the     courses and an inadequate acquaintance 

with the chemical composition of the food and the physiological requirements for 

it the consumer can make out a die* which suffers from incompleteness with 

respect to certain food substances or to the calorie count, under these 

conditions, various forma of propaganda concerning a proper diet assume 

essential importance. 

An expedient measure was proposed by Salganik, who studied the nutrition of 

workers in the Automatic Kachine-Tool KLant imeni Sor'kiy. »or the purpose of 

incorporating physiologically sound nutrition at the plant the author worked 

out the so-called «menu of proper nutrition". In this menu several variants 

of breakfasts, dinners and suppers are* recommended for those dining at the 

public nutrition enterprises. -She recipes of the courses in the menu are made 

out so that any recommended breakfast   in combination with any recommended 

dinner and supper provides the physiological norm for nutrition and a proper 

diet for the given population group. She system being proposed makes it 

possible to select courses freely in accordance with taste, habit and the 

material capacities of the consumers. ?rom this example it is seen that the 

medical hygienist has atihia disposal extensive possibilities for making 

nutrition more efficient also in unorganized population groups. 

In the study of nutrition of workers at industrial enterprises the 

attention of the medical hygienist should be direoted at the incorporation 

into practice of the so-called "prophylactic nutrition", which x» not only 

has the usual recommended physiological value but also is directed at the 

prophylaxis of disease connected with the working conditions in the gfren 

branches of industry. 

It is known, for example, that vitamins have exceptional significance as 

an active factor affecting the metabolism and the reactivity of the organism. 

In working in hot shops considerable losses in the water-soluble C and B group 

vitamins may occur in connection with the increased perspiration and an 
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activation of the oxidative processes. In this case, the medical hygienist 

can and should Becure an increase In the vitamin content of the food by means of 

including menus and assortments of food products in the rations Which possess 

a high vitamin rating^ and supervise the 'accomplishment of measures providing' 

for the preservation of the vitamins during the preparation procesa and the 

^w4*|»o* storing the food, and,if it is necessary, he should organize 

^»eeial supplementary vitaminization of the food with vitamin preparations. 

With »aspect to vitamins B« and PP this problem has been discussed in the 

article of 0. P. Maykova, which has been included in the present collection. 

Problems of the proper prophylactic nutrition at industrial enterprise* 

as a whole have been inadequately worked out "**   ; in studying the nutrition 

and the recommendations of measures for making it »ore efficient the medical 

hygienist out'make use of consultations with the occupational-disease 

pathologist and physicians in the health stations. A careful analysis of the 

etiology and pathogenesis of disease makes it possible to approach the 

proper; solution of this problem. In this connection data of the periodic 

medical examinations of workers are of great interest^; the study and analysis 

of these data can serve as the starting material, in a number of eases, for the 

development of intensified measures for making nutrition more efficient. 

In the study of nutrition of industrial enterprises the special attention |s 

of the medical hygienlstofShould be attracted by the nutritional conditions of 

the young workers, who in large measure corals t of persons who have been 

graduated from trade schools of different types; while during their training 

period they received food in an organized manner and in accordance with 

definite rations; subsequently, with a transition to industry, th« nutrition 

was accomplished according to free selection of courses in the general plant 
The 

dining room.   study and increase in the efficiency of nutrition of young 

workers are acquiring particularly great current importance. She nutrition of 
not 

young workers 17-19 years of age should Ij^ organized in consideration/ : only 

of the nature and intensity of the work but also of the physiological 

characteristics of the metabolic processes in the body during this transitional 

age period. 

An important place in the work of the medical hygienist should be 
nutrition of the 

occupied by the study and increasing the efficiency of the/population 

KHfcEfcfcfcax which lives under conditiohs of rural localities. In the sovkhozes, 

MIS /"Machine and Tractor Stations^, in schools for mechanizers of 

argiculture the study of nutrition is accomplished chiefly according to 

p*iae±JBBie presented above, with consideration of the local conditions. 

Nutritional conditions during_the period o? field operations requires special 
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attention — the organization of nutrition, the remoteness of the food 

stations from the places of work?, the possibility of obtaining hot food, 

variety of food, the structure of the food assortment, the system of supply 

of food products with consideration of the season of the year and the 

requirements of the consumers, the preservation of the biological integrity of 

the food and an observance of the sanitation requirements in its processing, 

a sanitary routine at places of processing and eating the food. The medical 

hygienist should give active consultation aid In the proper organization of 

nutrition at public nutrition installations in rural localities, keeping in 

constant touch with the directorate of the kolkhoz., 

The study of the nutrition of unorganized population groups under 

conditions of rural localities is important. In/ such investigations 

considerable organizational difficulties arise as well as the need for careful 

selection of the working methods. On the basis of the experience of the 

chair of hygiene of nutrition of the LSGKI the study of nutrition aa a complex 

component part of the dispensary examination of the population is the most 

expedient. In this case, it seems x*x possible noV only to characterise tb.« 

actual condition of   nutrition but also to tie in the data obtained with 

the indices of health, because in a dispensary examination, along with «if 

study of the health of the population, the condition of other factors of tb.® 

environment, working and living conditions, etc.    is also demonstrated. 

The study of nutrition of unorganized groups of the rural population Is 

possible also with the application of other methods, it the chair «f the    . s 

hygiene of nutrition of the LSGMI K. D. Xharakhorkina used two methods ia to* 

study of nutrition in a number of kolkhozes of Kryraskaya and Leningradskaya 

Oblastss 1) a questionnaire ...   . which dealt chiefly with the diet and 
.jghe nutrition ofj 

the structure of the food assortment /?54 persons was studied by this method) 

and 2) a daily determination of the total quanlty-of food products used by 

various families with a subsequent recalculation per person (25 families were 

examined by this method). The data obtained in this work revealed that defects 

in nutrition are most often the results of an inadequate acquaintance of the 

kolkhoz-   with the problems of proper nutrition. The unsatisfactory structure 

of the food assortment may be associated also with defects in the work of 

planning and mercantile organizations. 

Medical hygienists still are not giving enough attention to the regular 

study of nutrition of unorganized population groups; nevertheless, this is 

extremely important not only for the accumulation dynamically of data concerning 

the condition and the changes in the population nutrition and the prevention 

of diseases associated with the quantitative and qualitative inadequacy of 
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nutrition but also for the purpose of propaganda concerning proper nutrition, 

the role of which will increase with"the creation of an abundance of food 

products in the Soviet Union. 

For the purpose of characterizing the condition of the population 

nutrition certain Tata of the morbidity rate, which the hospltal-polyclinic 

system has at its disposal, can be utilised: material concerning the gastro- 

intestinal morbidity rate, cases of hyp<H*nd avitaminoses, data of examination 

of the blood, particularly of the concentration of hemoglobin^and the 

erythrocyte count (which in a number of cases can speak for / condition of 

protein nutrition), etc. ft», presence of a Connection of the medical hygienist 

with physician« in the hospital-polyclinic system and mutual information 

between them can    ; prove to be very useful in the study and development of 

measures for  •. increasing the efficiency of the population nutrition. 

Increasing the efficiency of the population nutrition is associated with the 

structure of the food product consumption. In speaking about the problems of ' 

the Communist Party of the Soviet Union in the field of public nutrition, H. S. 

Khrushchev noted that the most important of them is an improvement In the 

structure of «nsumption, chiefly from livestock products and vegetables «x* 

which/characterised  by a high degree of food and biological value. 

In the study of the public nutrition and the development of measures for 

increasing its efficiency the medical hygienists can not circumvent the 

problem of the structure of the food products consumed. Attent ,ive study 

and profound analysis of the appropriate data, particularly if these data will 

be combined with the indices of the physical development of the population in 

childhood and at mature ages, can eive adequate material for characterising the 

condition of the^ublic nutrition. 

the work of medical hygienists in this direction, as has been noted by the 

Ministry of Health, »should have as its task the demonstration of defects and 

their causes in the food-product  supply of the population and the development 

of effective measures for eliminating these defects'!. In accordance with this 

the participation of medical hygienists in the work of planning the provision 

and production of food products and giving sound hygienic requirements for 

increasing the efficiency of this planning is entirely expedient. In this 

connection, it is extremely important to direct the attention of planning 

organizations to the condition of the milk, dairy-product, vegetable supply of 

the population,       the production of which is seasonal, and the 

consumption is constant, to assure the regular supply of these products in all 

.^^^ the year as well as to recommend the most perfect conditions of 

storage and transportation ot the food products from a hygienic point of view. 



(The'work of the medidfe^ hygienist on the study and increasing of the 

efficiency of population nutrition should be based on the work of a well- 

equipped laboratory with the application of modern standardized methods of 

investigation. Only in this case will the medical hygienist have at his 

disposal the objective scientific data which can be analyzed and generalized. 

The analytical network of laboratory investigations should be expanded by 

means of the determination not only of the organic but also of the vitamin **L 

mineral composition of food, a problem which can be accomplished even at the 

present tine in the case of many laboratories of the sanitary-epidemiological 

stations. 

An important place in the matter of increasing the efficiency of 

population nutrition should be occupied by extensive propaganda <m the 

scientific basis of nutrition with the utilization of modern methods of 

sanitation-education activity and active c4*fiM*&>*.  of broad groups of 

medical workers in this work. 

In the present article one of the most important problems in the field of 

the hygiene of nutrition has been touched on, which has tremendous importance 

for increasing the health indices of the population. Increasing the Bfficiency 

of nutrition" of the population is a component part of the general problem of 

the Communist Party of the Soviet Union directed at maximum satisfaction of the 
ike. 

constantly growing material and cultural needs of Soviet people. 
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Hygienic Characteristics of the Organic Composition of the 

Food Ration of Pupils in Children's Homes 

2, P. Koshina 

, Nutrition is one of the rao.-t important and active factors in the environ- 

ment, exerting a varied influence on the human body, {soviet physiologist, 

Seohenov, and particularly Pavlov have repeatedly indicated the importance of 

nutrition for bodily activity. Through the works of Soviet scientists it has 

been established that by changing the nature of nutrition it is possible to 

influence different functions and the metabolism in the body in the necessary 

direction. 

Complete nutrition is determined by the content of necessary food substances 

in the rations — protein;, fats, carbohydrates, minerals, vitamins, both with 

respect to their qualitative and quantitative relationship^.. 

The nature of nutrition is of particular importance for the growing body, 

because an increased growth of all tissues and the formation of the body in 

childhood and yoWth require the optimum content and a proper interrelationship 

of all the food constituents. An infant's future growth and development 

depend on the correctness of his nutritional structure beginning with his first 

few days of life. 

In designing the proper nutrition for children it is essential to begin 

with differentiated physiological norms for each age period. However, at the 

present time existing norms of the food product assortment for pupils in 

children's homes are designed without consideration of this important principle 

and provide the same rations for all age groups of pupils. 

In connection with this, we considered it necessary to study the actual 

condition   of nutrition in the childrens homes, namely: the content of 

proteins, fats, carbohydrates, and the caloric count of the food rations for 

pre-school and school children's homes in the rations. (A simultaneous study 

was also made of the salt composition of the rationsjsee Ye. A. lebedeva's 

article(page 25)).  In view of the special importance of protein for the 

growing organism we'posed the problem"" of" '        ' investigating 

the condition of the nitrogen balance in children of different age groups 

simultaneously with the study of nutrition, because nitrogen balance can be- 

an indicator of the adequacy of protein coming in with the food against the 

background of a content of other components in the rations and op the general 

condition of metabolism. 

One of the moist important requirements of proper nutrition is a correctly 

organized diet, in connection with-which v/o mode a study also of the diet in 
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children's homes, namelys the hours of eating, the number of times of eating, 

and the distribution of the calorie count and food substances for various 

meals throughout the day. 

For the purpose of JUteAMMmw ^interrelationship of nutrition with 

the health indices we studied the physical development of the pupils of three . 

children's homes with consideration of other environmental factors (work and 

life). 

In all, 123 24-hour rations were studied, whereby 33 of them were studied 

during periods of experiments on the investigation of the nitrogen balance. 

Por the purpose of determining the quantity of proteins in the food rations 

we made use of the Xjeldahl semimicro-method according to a system recommended 

by Petrun'kina. Pats in the rationswere determined according to the Soxhlet 

method. The concentration of carbohydrates was calculated by the difference in. 

the dry residue. < • 

Por the pre-school children's home 41 complete 24-hour rations were 

examined. 

Data concerning the concentration of the main food substances and the 

calorie count of the rations of the pre-school pupils at various months of the 

year are presented in Table 1. 

LPlease see end of this chapter for all 5 Sables mentioned 

herein.] 
Prom Table 1 it is seen that the protein concentration in the rations 

according to individual months was     found to be non-uniform: the greatest 

quantity of protein occurred during the spring months, and the least, in the 

autumn. This principle becomes clear through a comparison of the food-product, 

assortment rations used for analysis according to the seasons of the year; 

during the autumn a larger quantity of vegetables is contained in the food- 

product assortment, characterized by a low concentration of protein.and 

the quantity of products of animal origin rich in protein decreased correspond- 

ingly; a Bimilar situation occurred also with respect to meal-     products. 

The protein requirement is determined not only   by its absolute content 

in the rations but also by its biological value, that is, the capacity of 

satisfying the requirements of the body   for all the essential amino acids 

and, by the same token, of maintaining the necessary level of the nitrogen 

balance. This may be achieved by including a certain quantity of complete 

proteins in the rations, chiefly from products of animal origin. 

According to the old investigations of a number of authors (Danilevskiy, 
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Shatemikov, Palladin, Nolchanova), the concentration of proteins of animal 

origin in the food rations should comprise'no'less than one-tnird of the 

total quantity of protein. According to the new standards, recommended by the 

Institute of Nutrition of the Academy of Medical Sciences USSR, the content 

of proteins of animal origin in the food should amount to about 60 percent of 

the total quantity of protein per day. 

The content of animal proteins in the rations which we studied «/"the 

pre-school children's home amounted, on the average (for the year), to 45.43 

percent with variations in different months within limits of from 39.5 to 

49.96 percent. The lowest percentage of proteins of animal origin occurred 

during the autumn, amounting, on the average, to 42.32 percent. 

The content'of fats in various rations of pre-school pupils also showed 

considerable variations-withln limits of from 45 to 65 grams. The lowest 

concentration Of fat in the rations occurred during the autumn months. 

The quantity of carbohydrates in various food rations was       mainly 

within limits of from 280.to 360 grams; on the average, 315.64 grams (Table 1). 

As seen from Table 1, it was quite constant, on the average, for the various 

months, and in.almost all cases the 24-hour quantity of carbohydrates exceeded 

300 grams. 

In comparing the data obtained concerning the concentration of the 

principal food substances In the rations of pre-schöol students with the 

physiological norms recommended for children of the same age 

certain discrepancies may be noted (Table 2). 

From Table 2 it is seen that the actual content of proteins, on the 

average,/Awhat behind the physiological norm. The quantity of fats TOS 

less than the recommended norm. The quantity of carbohydrates exceeded the 

physiological requirements. The latter is explained hy the nature of the 

food-product assortment, that is, by the inclusion of food products rich in 

carbohydrates in the rations. 

The correct interrelationship of the various food substances is of 

great importance for good assimilation of the food as a whole and particularly 

of its protein component. According to data in the literature, it is well 

known that the highest percentage of^ssimilability of the food substances in 

children is achieved when the/^^Xeen the quantity of protein, fat and 

carbohydrates is that of lil:4 (Wolchanova, Brumln). 

In the study of the food rations of pre-school .      pupils we 

established the.fact that the optimum relationship4ndicated actually was  . not 
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achieved and amounted to 1:0.82*5.05. 

The total calorie count of the food rations of pre-school pupils amounted 

to 2,035 calories With variations on various days of from 2,000 to 2,300 

calories. 

The calorie count of nutrition of various months is  »presented in Table 1, 

from Which it is seen that in the majority of cases it was more than 2,000 

calories and that it drops to 1,800,-1,900 calories only in the autumn months. 

Such a situation was the result of a decrease J*» the concentration of proteins, 

fats and carbohydrates in the rations, which was indicated above. However, the 

increased) calorie count of the food rations with an inadequate concentration 

of proteins and particularly of fats was explained chiefly by the considerable 

concentration of carbohydrates. On the average, 12.6 percent of the total 

calorie count was"provided for by proteins; 23.75 percent, by fats; and 63.65 

percent, by carbohydrates. 

On the average, the calorie count of the raSionr, of ^ro-jchool pupils 

amounted to 2,035 calories and exceeded iQie recommended physiological norm for 

the given age.     ;- 

A study of the nutrition of children of school age was made in two school 

children^ homes—Nos. 43 and 65. In these homes 49 24-hour rations were 

examined. 

In the school children^ homes there were children from seven to 15 years of 

age, that is, two age groups of children were combineds 1) from seven to 11 

and 2) from 12 to 15 years. 

In the analysis of the food-product assortment of the rations the presence 

of seasonal variations in the content of food products of animal origin may 

be noted. During the winter period the greatest content of meat-fish products 

and eggs occurred; during the autumn, the concentration of these products was 

notably reduced. The reverse relationships applied to the milk and dairy 

product concentration, that is„ a smaller quantity of these products came about 

in the winter period.an' they were of considerable specific .       *  proportion 

in the autumn. There was no notifiable difference in the content of vegetables 

for the different seasons. 

The data obtained are shown in Table 3 with respect to the content of the 

main food substances in the rations of school students and the calorie count 

of the rations for various months. 

12  — 



„ » iÄ« —ü-3. * — — «"- " •""" * *°",M 

rrrrr:; n:.r,.i. ^«—-«- 
«„n lower.or there were no dairy products used at all. 

the fat content amounted to about 50 grama. 

+«A  +n 82 oercent of the total quantity of fat in Complete animal fats amounted to 82 percenx o 

the rations« 
tration of'carbohydrate*, as is seen from *able 3. was subject to 

tt. concentration of carbohya to(Wrting, 
variations in different months within limits of from 394 

on the average, to 434.8 grams a day. 
in comparing the data obtain* concerning the actual content, of food 

eJ:ZZ2 ratio, of school student, - - ^lofeical no*, for 

children of the same age difference «ere found <*able 4). 
,M.llt ia 86en that the actual content of protein in. the rations 

5*0» Table 4 it la seen th ^ 
corresponded to the physiological norm for children       young 

,aa ,,0 g-ms — - normal^^Än. ^^T 
«. for hoth age grou, was considerably less than the jgUj* content of 

carbohydrates corresponded to the physiological norm for^ldren, 

considerably exceeding that for.the younger school children. 

She relationship between the food substances in the rations of school 
j:n© «■"»« ..„«,-<„„« «ith the recommended 

\ A 4-« i .n 6^5"5 55. that is, by comparison vitn un« * students amounted to 1:0.62 •:>.:>:>»  »"» . „„+„*,+ 

of fat. 

limits of 2,408-2,722 calories, 

from carbohydrates. 69.34 percent. 



Therefore, the calorie count of the rations of school students was somewhat 

too  . high for children of the younger school age (recommended norm for them 

is 2,291 calories) and insufficient for the older school students (2,541 as 

against 2,940 calories). 

The caloric count as supplied by various food substances also shoved 

differences from the recommended optimum interrelationships the calorie count 

»hich came from fats lagged considerably behind the recommended norm, while that 

obtained from carbohydrates exceeded it. The calorie count from the protein 

component was slightly less than the recommended one. 

Investigations of the state of the nitrogen balance were made in children 

of three age groups: age six, 10-11, M-l« years. 

For the purpose of carrying out the investigation a selection of practically 

healthy children was first made in conjunction with the physician of the 

children^ home. 

In the pre-school .  children's home the balance was studied in six 

children-three boys and three girls. Of theyounger school students five 

children-two    boys and three girls-were selected; of the older school 

students, three .   boys and three girls. The children who were under 

observation led the fona of life which was   usual for themt they visit* 

school, carried out their work at home, occupied themselves with lessons, etc. 

For purposes of providing a complete and accurate collection of material 

we organized a constant tour of duty in the children's home aa well as in the 

school, places where the children took walks, etc. Observations, were made for 

the first four three-day periods, one following the other. 

Before making the examination a study was made in every children's home of 

the structure of the food-product assortment for the previous year,and the 

average annual outlay of food products per SÄt per day*>B calculated. On 

the basis of the food product assortment calculated in this way we subsequently 

(during the observation period) made out the rations for the determination of 

the nitrogen balance. 

The performance of the investigation was always proceeded by a preliminary 

preparatory three-day period during which nutrition was the same as during the 

preceeding experimental period. This preliminary period was necessary, on 

the one hand, in order to accustom the children to  strict routine of the 

observation period, and, on the other hand, in order to stabilize the nitrogen 

balance in the body for a given ration, although the ration devised (on the 



basis of the average annual food product assortment) was practically the same 

in its character aa the ordinary diet of the children. 

The ration was issued to the children by weight according to the results 

of the courses: the uneaten food residues were gathered up and were taken into 

account in computing the balance. 

She collection of urine was made for each day separately; for the purpose 

of the analysis a five-percent 24-hour quantity of urine was used which was 

preserved with concentrated aulfuric acid. The stool of various experimental 

periods was divided up   with bilberries, which were issued in quantities of 

30 grams. 

Through an investigation of the nitrogen content in the average sample of 

urine and stool (for the entire three-day period) the total quantity of 

nitrogen excreted from the body was established. 

In comparing the data of the intake of nitrogen into fee body and its 

excretion in the urine and stool, we established the state of the nitrogen 

balance. on the nltrogen balance 
During the period of the investigations/the food rations contained, on the 

average, 66.1 grama of protein, 54.26 grams of fat, 340.0 grams of carbohydrates5 

the total calorie count amounted to 2,171 calories. 

On the basis of our investigations it was established that the quantity of 

protein intake in children of pre-school age (age six) varied within limits of 

from 3.1 to 3.55 grams per kilogram of weight and corresponded to the 

recommended norm. 

In all children who were under our observation a persistently positive 

nitrogen balance was present. The nitrogen balance, on the average, for 12 

days of observation varied for individual children within limits of from +  2.023 

to +  2.839 grams per day. The percentage of nitrogen retention was within limits 

of from 20.54 to 27.8 percent of the total quantity of nitrogen administered. 

It should be noted that in comparing the average figures of the nitrogen 

balance for the entire 12 days we did not find any differences in nitrogen 

retention in boys and girls of this age. 

The intake of nitrogen in milligrams per kilogram of weight of the child 

during the observation period amounted to from 400 to 600; the intake   within 

limits of from 400 to 550 milligrams per kilogram of weight produced an 

increasing retention of nitrogen from 85.3 to 134.8 milligrams per kilogram of 

weight. With an intake of nitrogen of more than 550 milligrams per kilogram of 
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weight a reduction in its retention was observed. This corresponded to a 

quantity of protein higher than 3.5 grams per kilogram of weight, A reduction 

in nitrogen retention with an intake of more than 3.5 grams of protein per 

kilogram of.weight was evidence, apparently, that this quantity was excessive. 

Similar cases have been noted by a number of authors in the investigation of 

nitrogen balance in children (Frumin.and others). 

The assimilability of protean on a mixed diet containing 47 percent animal 

protein and. 53* percent vegetable protein amounted to 82r85 percent in the 

majority of children; in two children it was within  limits of 76-78 percent. 

The condition of the nitrogen balance in children- 10-11 years  was 

determined for nine days. The ration during the period of carrying out the 

examination contained, on the average, 84.51 grams of protein, 49.23 grams of 

fat, and 492 grams of carbohydrates. Its calorie count amounted to 2,824 

calories. In general, the rations of this period were not much different from 

the ordinary rations throughout the year. 

**  intake of protein for children of this age is recommended of 2.5-3.0 

grams per kilogram of weightier day. In our investigations the quantity of 

protein ingested per kilogram of weight was, on the average, within limits of 

from 2.42 to 2.98 grams. 

The nitrogen balance in children 10-11 years of age was persistently 

positive. On the average, for the nine days for different children it was 

within limits of from / 2.279 to t  5.148 grams a day. Two children had the 

highest nitrogen retention, which may be related to a certain lag in their 

physical development (in weight and night) by comparison with the average 

standart (Molchanova). 

The percentage of nitrogen retention during all the observation periods in 

various children was, on the average, within a limits of from" 16.96 to 38.6 

with respect to the total quantity of nitrogen. The nitrogen intake per 

kilogram of weight per day amounted to from 350 to 500 milligrams. It was 

established that along with an increase in the nitrogen intake its retention 

in the body increased correspondingly — from 77.5 to 129.9 milligrams per 

kilogram, of weight. 

•»•'he assimilability of protein in children a^ed 10-11 on a mixed diet 

containing 33 percent animal protein and 67 percent vegetable protein varied 

within limits of from 80 to 82 percent; in one case it amounted to 77.8 percent. 

A lower percentage of protein assimilation in certain children with the 
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same composition of the rations may be explained, apparently, by their 

individual characteristics. 

A study of the nitrogen balance of older school children was made for 12 

days. During^the period of investigation the rations were similar, in their 

chemical composition, to the ordinary rations throughout the year and contained 

81.26 grams of protein, 46,94 grama of fat, 94.45 grama of carbohydrates! 

the total calorie count amounted to 2,789 calories. 

The protein intake per kilogram of weight with the rations of this com- 

position was different in boye and in girls and amounted, on the average, to 

2.03 to 2.18 grams for boys and 1.25 to 1.6 grams per kilogram of weight-per day 

for girls. 

The reeommeded protein norms for children from 12 to 16 years of age are 

2.0-2.5 grams per kilogram of weight. Baaed on these norms, the quantity of 

protein ingested by boys was at the lower limit of the recommended norm, and in 

girls was lower than the recommended norms.       ' 

The condition of the nitrogen balance in boys and in girls wae different. 

The nitrogen balance in boye was from ■(■  3.288 to/3.940 grams of nitrogen per 

day in boys, on the average, for the 12 days of observation, whereas in girls 

it varied within limits of from 4- 1.308 to / 2.379 grams a day. 

The boys who were under observation ware 14 years of age, that is,'during 

the period of active growth and the formation of the body, when   an 

increased requirement of protein is usually observed. In connection with this, 

a higher nitrogen retention was observed in them even from a comparatively 

inadequate quantity of it which was contained in the rations.1 The girls were 

15-16 years of age, that is, in a period when growth and "formation of the 

organism has, by ar4,large,been. completed. They did not show such a high 

degree of protein retention. 

The quantity of protein ,in the rations of girls, however, was also 

inadequates at various periods a very low nitrogen balance was shown in them 

(/ 0.48 grams). 

The percentage of protein retention in boys amounted to an average of from 

25.13 to 30.31 during the 12 days of observation; in girls, it ranged of from 

10.23 to 18.83 percent of the total quantity of protein administered per day. 
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■the nitrogen intake per day per kilogram of weight in children of this 

age varied from 200 to 400 milligrams, producing, respectively, an increase in 

retention of from 32.6 to 104.4 milligrams of nitrogen per kilogram of weight«, 

The aspimllability of protein on a mixed diet containing 31 percent 

animal protein in the majority of cases amounted to from 80 to 82 percent, and 

in two cases it vas equal to 84-85 percent, 

A properly organized diet is of great importance in designing proper 

nutrition. lavrov, Molchanova, Yasil'yeva and others consider a four-meal 

diet to be most efficient, with distribution of the food in accordance with 

working and living conditions throughout the day. With respect to the 

nutrition of children Ignatov also considers a four-meal diet most expedient; 

Molchanova adheres to the same opinion. The distribution of food recommended by 

these authors •: \ ^        the day almost coincides (Sable 5>.' 

In the pre-school childrente home there was a four-meal diet and strictly 

established hours for eating, namely: breakfast at 9:00 a.m.; lunch, at 1:00 p.nw 

afternoon^ ^ ^QQ ^^ ^ supper, at 7*00 p.m. The distribution of the 

caiorie count, on the average for the day, was the followings for breakfast, 

28 percent; for lunch, 32 percent; for the afternoon meal,15 percent} and for- 

supper, 25 percent. 

In comparing the data which we obtained concerning the distribution of 

food with respect to       the different meals in pre-school students on 

diets recommended by Ignatov and Molchanova, the presence- should be noted of a 

certain discrepancy in the distribution of the calorie count with respect to 

breakfast and lunch, namely: the calorie count of the breakfast of the pre- 

school students somewhat exceeded the recommended norm, while the calorie count 

for    lunch was       less. The calorie count of the afternoon meal and 

supper corresponded to the recommended norms. 

Insignificant discrepancies in the calorie count of breakfast and of lunch 

can not be considered of essential importance if we take into consideration the 

fact that the . full activity of the child begins in the morning, and in 

connection with this the food requirement can be increased. As far as the 

distribution of proteins, fats and carbohydrates throughout the day is concerned, 

it is recommended by certain authors (Bremener) that it be the same as the 
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distribution of the calorie count. 

In the study of the distribution of the various food substances throughout 

the day it was established that the quantity of proteins used for supper was 

somewhat excessive, whereas there was an inadequate quantity taken at lunch; 

the quantity of fats, as a rule, was increased for breakfast and inadequate at 

lunch. Only the content of carbohydrates was distributed most efficiently in 

the. rations throughout the day. -, 4«fij|j§I 

In the school children's homes a three-meal diet was used with mealrÄfPff 

follows: breakfast at 8-8:30 a.m.; lunch at 3-3830 p.m.; and supper at>, 

7-7:30 p.m. 

She  . majority of authors (lavrov, Molchanova, fteysler) considers the 

three-weal^a-day system to be inefficient even for adults, in view of the fact 

that the pro-longed interruptions between the various meals pause disturbances 

in the bodyfc condition. 

With the three-meal-a-day system in the school children's home the gap 

between breakfast and lunch amounted to 6b to seven hours. For a small number 

of children occupied in school during the second shift lunch was given at 

1 p.m., which correspondingly increased the gap between lunch and supper to 

six to 6J- hours. Ihis type of diet in school children's homes must be 

considered as not satisfying the hygienic requirements. Ihe actual distribution 

of the calorie count was the following: for breakfast, 31 percent; for lunch, 

38 percent; and for supper 31 percent. 

Ihe calorie count for    lunch (38 percent of the 24-hour rations) 
should 

/  be considered inadequate, beoause even those authors (Molchanova) who 

consider it possible to recommend a three-meal diet as a ointoum for adults 

set apart 45-50 »ernent of the 24-hour calorie count for     lunch. lunch 

is the main meal during the day, and when there is an inadequate calorie count 

it can not cover the energy losses which have occurred during the first half of 

the day, particularly after such a prolonged interruption in meals (6-J—seven 

hours). Ihe calorie count of supper, which amounts, on the average, to 31 

percent, should be considered too high and as not satisfying the requirements 

of the efficient distribution o~f foodg) in view of the fact that overloading the 

t stomach before sleep has an unfavorable influence both on the assimilation 

of food and on the normal course of sleep. 

Therefore, both the number of times meals are taken a day as well as the 

distribution of food with respect to the calorie count throughout the day should 

be considered unsatisfactory in the school children's homes studied. 

In the study of the distribution of the various food substances according 

to meals throughout the day it aas established that the quantity of fat taken 
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younger school age proved to be higher than the norms recommended for these 

age groups and lagged somewhat in children of older school age. 

6. She investigation of the condition of the nitrogen balance in children 

aix years of age and 10-11 years of age showed that the protein intake per 

kilogram of weight corresponds to the recommended norms and provides a stable 

positive nitrogen balance.    ^, 

"Inferences in the/nitrogen balance in boys and girls were found in these 

age groups. 
The intake of protein per kilogram of weight in girls aged 15-16 was less 

than the recommended norms; the nitrogen balance in'them proved to be positive 

and^nly individual cases was at the lower limit, approaching a nitrogen 

equilibrium. 

The nitrogen balance in boys aged 14 was comparatively high, which was 
a 

associated with   Aigh protein requirement at this age. 

7. The percentage of nitrogen retention with respect to the total 

quantity of that administered amounted to the following« in pre-school 

students, from 20 to 27; in young school students, from 16 to 38; in older 

school students, from 25 to 37. 

8. The assimllability of protein in children of all ages ranged from 

80 to 85 percent, and only in solitary cases did it decrease to 76 percent. 

9. The diet of children of pre-school age, by anilarge, satisfies the 

requirements for a proper diet, showing only minor deviations in the distribution 

of proteins and fats throughout the day. This can not be said with respect to - 

school children^ homes, in which the number of meals a day as well as the 

distribution of the calorie count and principal food substances does not 

. satisfy the requirements of the correct organization of the diet. 

10. Through an investigation of the physical development of pupils it 

was established that the great majority of children show deviations from 

the mean age indices within limits of permissible variations ( £ 1 sigma). 

11. The nutrition in childrens homes should correspond to the differen- 

tiated physiological requirements of various age" groups, and from this point 

of view, requires a scientifically grounded reorganization. 

BIBLIOSRAPiff 

1. Bremener, S. M. Hygiene of Nutrition. 1951. 

2. Vasil'yeva, Ye. N. The Effect of the       Number of Meals on the 

Assimilability of Protein and the Nitrogen Balance, Voprosy pj-tjantya, tiro)!>XemB 

of NutrltionJ Vol. VIII, No. 6, 1939. 

3. Danilevskiy, Ya.Menus for the löwsrtttwles; 1907. 

4. Ignatov, N. K. Nutrition of Children of All Ages. 1921. 

~  21 



5. lavrov, B. k.T+&~*4C   o'f Nutritional Physiology. 1935. 

6„ Molchanova, 0. P., Poroykov, V. A., Kochegina, V. V., Polteva, Yu. K. 

Study of the Nitrogen Metabolism in Children of School Age with Different 

Doses of Protein. Voorosy pitaniya, Vol. IV, No. 3, 1935. 

7. Molchanova, 0. P. Basis of Proper Nutrition, 1951. 

8. Molchanova, 0. P. and Prumin, Z, D. Assimilability of food Substances 

with Different Proportions of them In the Rations. Proceedings 

at the Scientific Session of the' Institute of Nutrition of the Academy of 

Medical Sciences USSR, 1952. 

9. Molchanova, 0. P., Polteva, Yu. K. Scientific Basis of Nutrition of 

Children. In the book: "Hygiene of Nutrition", edited by Boldyrev, 1950. 
fundamentals 

10. Palladin, A. V.,/"    of Nutrition. 1927. 

11. Petrun'kin, M. I. and Petrun'kina, A. M. Practical Biochemistry. 1951. 

12. Reysler, A. V. Hygiene of Nutrition, 1952. 

13. Reysler, A. V. Physiological Norms of Nutrition in the USSR. Novosfri 

meditsiny /fNews in Medicine_7 22, 1951. 

22  ~' 



The Joncentration of the Main 
Calorie Count of Rations in a 

Pood Substances 
Children's Home 

to Months (On the Average in Grams) 

Table 1 

and the 
According 

Organic com- 
position and 
calorie count 

»51 1» Ave-; 
XI XII I II   {   III IV  |   V .| IX. X rage   ■■ 

Proteins . 
Pats 
Carbohy-. 
orates 

61,571 63,64 
54,18! 54,60 

304.38J 329,50 

63,74 
64,78 

331,93 

64,30 
59,78 

323,97 

64,46  S6M 61,90 
57,77   5537| 38.77 

319,70 333^1 296,0 

55,7W   62,46 
37,5o!   52,38 

302.46J 315,64 

The calorie 
count 1922 2004 2126 2225 2146 2114 2137 1826 1817 .2035 

Table 2 

Recommended Physiological Korms of Pood Substances for 
Children of Pre-School Age and Their Actual Content in 

the Rations (On the Average in Grams) 

Indices Proteins Fats Carbohydrates 

Physiological norms i      .... . 
Actual content.               ... 

6b,0 
02,46 

65/) 
52£8 

241,0 
315.64 
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fable 3 

The 0oneentrat!on of the Basic Food Substances and 
The Calorie count of the Rations in a School Child- 

dren's Home According to Months (On the. A- 
verage, in Grams) 

position and 
calorie count 

ganic com- 

. Calorie 
count   . 

1951 

XII 

1953 

I     |     II    j    HI IV    |     V 

Proteins . . 
Fats    . . . 
giarbo— ■ . 
ydrates 

87,04 
53.29 

442.50 

77,20   76,81 
45.33! • 38.95 

440,50! 428,20 

75,14 
52.0 

394,20 

74,01 
52,55 

435,60 

27220 25430 24260 24080 

79,8 
55,5 

436,80 

IX 

82,45 
46,34 

462,90 

XI 
Ave- 
rage 

83.62 
54.92 

440,60 

72,99 
50,45 

432,70 

25780 26340 26660 26480 25420 

78.7S 
49,93 

434,«' 

25410 

Table 4 

e Recommended Physiological Norms of Food Substances 
for Children of School Age and Their Actual Content 

in the Rations (Average in Grams) 

Indices 

Physiological norm for 
children 7-11 years       ,  .  , 
Same for children 12-15 yrs . 
Actual content.   . . . ■ 

Proteins 

78.0 
98,0 
79,0 

Fats Carbohydrates 

81,0 
86,0 
50,0 

297,0 
424,0 
434,0 

Table 5 

The Distribution of the Food Rations 

Meals 
Calorie count (in%) 

According I According to 
to Ignatov i Molchanova 

Breakfast          . . „ . . . j 20 
Lunch                   ..... i 40 
Afternoon meal   . .» . . . j 15 
Supper                  i 25 

25 
a>~40 
10-15 
20-25 
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Hygienic Characteristics of the Salt Content of the good 

Ration of Pupils in Children's Homes 

Ye. A. iebedeva . 

Ihe body's requirement for various food substances has been studied by 

manylSoTiet research workers <Budagyan, Bukin, Yefremov, Ignatov, Krotkov, 

lavrov, Molchanova, Nebytova-I.uk'yanchikova, Petrun'kina, Heysler, Shaternikov 

and others), «he data obtained were the starting data in establishing the 

nutritional sons for varioua occupational and age groups of the population} 

here, jLt.w» shown that by means of  properly organised nutrition it is 

possible tö create the basis for improvement of health, lengthening of th* 

prime of life, increase in the work capacity, resistance of the body to 

diseases, aid increase in the. average length of,life. 

nutrition also has an important part in the change in the hereditary 

properties of the body, lysenko points out that »...the entire process of 

development, including the development of the properties of heredity and 

variability, depends on the source of life—nutrition". 

Proper nutrition requires a correlation of the quantitative and qualitative 
with 

composition of the food/ . the physiological requirement of the body. 

through the investigations of Pavlov and his pupils (Bykov, Krasnogorskiy, 

Leporakiy, Razenkov and others) it was shown that food, depending on its 

properties, has an influence on the motor and secretory activity of various 

organs, their blood supply and their trophism through the nervous system, that 

is, on     . all the complex processes occurring in the tissues during 

metabolism, Ihe mineral composition of the food ration is of exceptional 

importance in this connection. Erisman pointed out thaj without mineral 

substances the construction and activity of the organs of our body would be 

impossible and , for that reason the presence of them in the fo od is no less 

important than their content 6£ other nutrient principles! 

Ihe research of Bunge, A. la and V. ¥a. Danilevskiy.» Imnin, and recently 

Kaplanskiy, Krotkov, London, Molchanova and other scientists has ■ been 

\ devoted to the elucidation of the part played by the inorganic composition of 

; the food and the significance of various mineral elements. 

At the present time it has been established that a number of mineral 

elements are constituents of proteins and exert an influence on their 

colloidal and other physico-chemioal properties. Ihe mineral substances are 

included in large quantities in the composition of bone and dental tissues, 

giving them strength and hardness. Mineral substances are included in enzymes, 

hormones, vitamins, thereby taking part in all the processes of metabolism. 

Certain of the mineral elements-oossess the capacity of changing the activity 
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of hormones and ensymes. Mineral substances which are present in the intercell- 

ular fluids a« responsible for maintaining the osmotic pressure at a definite  ^ 

level and play an important part in assuring the acid-base equilibrium in the 

body. She part played by mineral substances in the processes of digestion 

«**«8i«natlAi> of food io .great, as it is also to providing for the normal 

functions of the «uacular and nerrous systems. In connection with the 

«».JtioMOlyÄrtan^ «f mineral substances for the body the study of the 

*in«ral composition of the food rations of the population and the taking of 

»saaures ft* iaßreasin« its •fficienoy is one of the main tanks of hygienists 

jpfErotkov). ■■ • 

In the orgsmiaatioa «f nutrition far the population it is neeassary to 

•it» into consideration the quantity of mineral salt* in the ration, the form 

:fcf-their OOWPW th« relationships between them and other food components. 

^.I^M..^:'«!»»1 substances should be taken into consideration »lm 

d«p*naisg «a «^ age, occupational, climatic factors and on the general 

'ewsttii«*-'»*. tii« body.  „ ■ 
W'wÄ which«* h&re undertaken is dieted to/an investigation of the , / 

a«rt«at of the principal mineral elements (calcic, phosphors and iwa> 

ia th* food rations of pupils in the preschool and school children'« homes 

of th. cnml'tW. to 0 study of th» condition of the calcic balance in th«m 

in various •*• groups and to an H~rsy investigation of th« structure of bon® 

tissue. 2h« &i» <* tha investigations was a determination of thosa<rt«l 

content and ad^uaay of mineral substances in the boody, the establishment of 

a relationship between the-exposition of the food ratlona, the calcium 

tal*tt» and" the structure of bon« tissue m voll as a develop^ of »uuro« 

for increasing the biological value of rations of pupils in children hos^s. 

She investigations were carried out during the autumn, spring and winter 

periods) of 1951/52 in /pre-school end two school children's homes of the 

general type* 

One hundred and twenty-three 24-hour rations «ere investigated for their 

content of calcium salts, phosphorus and iron; of these. 53 were Wpw-ehool 

children's home and 7©, in the children^ homes for children of school age. 

Keeping" in mind the ne«d for establishing the quantities, of mineral substances 

actually obtained by the children-we took samples of the rations for the 

purpose of determining the content of calcim, phosphorus and iron in them fro« 

the tables of the dining pupils. 

Simultaneously with the laboratory investigation of the rations a theoretic«* 

computation of calcium, phosphorus, iron and magnesium was made according to 

tables of the chemical composition of food products as well as a study of the 
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structure of the food-product assortment. 

&ÄU**H*S* of the level of the calcium balance was accomplished /^chil- 

dren of three age groups. In children six years and U-154T years of age the 

..Return balance was determined for four three-day. periods. In each of these 

age groups there were three  .  boys and three girls included. The calcium 

balance in children aged 10-11 was determined for the three periods of      . 

observation (each lasting five days), two boys and three girls were included 

in this group. 
The selection of children for study of the calcium balance was made in co- 

opera k ion with thephysician of the children's home. Tor the purpose of the 

enervation practically healthy children were used who had been in the 

childrerfs home for a long time (no less than two years). 

During the period of study of the calcium balance the children were kept 

under the usual/AÄt^^they came to school, did their domestic 

tasks, accomplished assignments, in the children's home, visited the pioneer 

glace, etc. All this'provided the possibility of obtaining the most reliable 

data concerning the condition of the calcium balance in children under an 

ordinary school and non-school load, since the determination of the human 

requirement ^various food substances, as Molchanova points out, is 

possible only under those conditions in which a person's life and activity 

± are occurring. 

Ihe menus which were used as a basis of the study of the °^ium^ 

balance were made out according to the calculation of the actual/24-hour 

consumption of food products by a single pupil. She average 24-hour assortment 

of food products was calculated on the basis of the accounts of the childrens 

homes concerning the number of pupils and the actual outlay of food products 

for the children during the preceeding year, excluding the summer vacation 

period. On the basis' of the data obtained the menus were computed for three 

■days. These menus were repeated in the subsequent three-day periods 

of the observation. 

She level of the calcium balance was determined by a means of a comparison 

of the data of calcium intake and its excretion through the kidneys and intest* 

ines. For this purpose a determination was made of the calcium in the ration, 

the residuals of the food uneaten by the children, as well as that in the 

urine and stool. 

During the period of study of the calcium balance the children were 

weighed daily at the same time of day. ?or subsequent calculations we used 

the average weight of the child during the observation period as a basis. 

The calcium salts were determined by the volumetric permanganate method 
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i- in olatimm crucibles, for the purpose of 

„Uric »» ■««•»" *clas- "* *""*    „„„„„a ln a ««.*« .a*"« °» 

-B*«*to" brand« content 0f iron in the 
« was established by investigatxon that the 

_: of the pre-school ana s.ool ~* ^ « -^ ^^ 

in the ration of the pre-school chilW ^ ^ ^ 

on the average, to 24.1 milligrams» in th» ^hool 

milligrams a day (*able 1). pr6.sohQ0l children's home 

The quantity of phosphorus in the ration averaging 1090 
a , „ ,n« t„ 1168 milligrams a day, averaging J-W 

^ various seasons ranged from 1067 to childrenaf pre-school 
«nich is less than the physiological norm for children of 

milligrams, which is less children's 
The       ; content of phosphorus m the ration     im    ■ 

aße* i Nations and made it/possible to d  considerable seasonal var^axions aim 

As seen from Table 2 xne aatlsfied the requirements 
-*„<* am-ina these seasons satisiieu 

- s— — i» - ^«• «« t, oia,r tto„ u ye„, of 

„f «he »W»l»l"sl»al ">I™ *» °1,lia"° 0, ,g.. 

for ohliar.» of «<*»ol ««•> a-™1«"«' "" ,1" *""*   • | 

** nt.« — - «-•— - - ™"°"s ei the T?: 

«»*«.,« - —» - - - — »a d*w s'Mt oo","rt V 
groat products. 

It should be noted that the quantity of phosphorus capable of being 

absorbed in the food ration «as less than ve determined on chemical agination, 

because the phosphorus compounds which were contained in various food 

possess different degrees of assimilability . *»■. cereal phosphorus is no 

USed completely by the body, which is explained by the presence in the cereals 

of ohytin, along with the readily assailable n.olein, lecithin and !»«•»« 
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I 
phosphorus, which is characterized by a very low degree of assimilabllity 

particularly if there is little phytase contained in the food product; this is 

an enzyme which splits phosphoric acid from.phytin (Vasil'yev, £orobkova). 

In the ration of fh pre-school children's home studied about 2.5 percent 

' of the/quantity of phosphorus and in the rations of the school childrens homes, 

55.3 percent of the total quantity of phosphorus was represented by the* -cereal 

products, ^hereby, the ^^*%&^><t 0t phosphorus in the cereal p» ducta in the 

rations of the «ehool childrenVi homes was particularly great during the spring 

'period, at which time the absolute quantity of phosphorus was the least. 

An inadequate content of phosphorus in the rations of the pre-aohool ehlUb»* 

rente homes, and during the spring period also in the rations of the school 

children« homes, as well as the presence o& considerable quantity of phyttn,^ 

poorly assimilable phosphorus permits us to draw the conclusion that the content 

of phosphorus compounds in these rations lagged behind the physiological norm« 

recommended for children. • • 

She absolute quantity of phosphorus irt the rations of school childreiis 

homes, as has been mentioned, exceeded the physiological norms for children 

under 11 years of/age and were within the limits of the norms recommended for 

the older age groups during the autumn and winter seasons. Therefore, even in 

[Please see end of this chapter for all seven pertinent Sable».] 

the presence of a certain portion of poorly assimilable phosphorus in the 

ration it may be considered that the content of it during these periods was 

adequate to satisfy the requirements of children and adolescence. . 

»he calcium content in the food ration of the pre-sjchool and school 

children^ homes investigated was leas than the physiological norms, amounting, 

on the average, to 486 milligrams per day in pre-school and 505 milligrams per 

day in the school childrenb homes. s 

With a low level of the average values of calcium during the entire 

investigation period its actual content in a number of rations.studied was even 

leasj as seen from Table 3, the root«nean-square deviation, which is an index 

of the variability >f the calcium content on various days, amounted to 95-106 

milligrams per day in the pre-school ohildrenfe home and 143-185 milligrams per 

day in the school children's homes. The inadequacy of calcium salt was the 

result of the ineffioient structure of the food-product assortment of the 

rations studied (Table 3). 
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Through the investigations of Molchanova, Petrun'kina, ana Povorinskaya 

it has been established that the calcium requirement of people is hard to 

satisfy if less than 500 graas of milk are contained in the ration; this la one 

of the richest food products in calcium, 
dairy 

■ In the rations studied the content of milk and/   products was inadequate 

and was one of the main causes of the low content of calcium in the ration 

(Table 4). 

inefficient selection of vegetables and meal-groat products« Thus, in the pre- 

school children's home about 66 percent and in the school chlldrens homes^more 

than 80 percent of all the vegetables consisted of potatoes, which, according 

to the data of a number of authors, are a poor source of calcium» 

The proportion of vegetables characterized by a high content and good 

assimilation of calcium (cabbage, carrots, etc.) was low in the ration, 

Krotkov emphasizes the    value of cabbage as a source of, calcium. She 

assimilability of calcium in the cabbage, according to the research of 

Gnoyeva, Ealinina, Rabinoyich and Vekua, and the assimilability of carrot 

caleium, according to the data of Hebytova-luk'yanchikova and Orlova are 

equivalent to the assimilability of milk calcium. \ 

In the rations studied the content of cabbage, carrot and a number of 

other vegetables was not the optinum one. Thus, in the rations of school 

children's homes. the content of cabbage during the winter period amounted. to a 

total of only 11.0 grams a day or two percent of the total quantity of vegetables 

The proportion of carrots, beets, and onions amounted to a total of one to two 

percent. What has been noted is evidence to the effect that a low content of 

calcium in the rations was brought about not only by a 4eficisi cy in dairy 

products but also by the inefficient structure of the vegetable assortment. 

As far as the meal-groat and bean products are concerned, about 45 percent 

of their total quantity In the rations studied consisted» of flour and 

macaroni products, the calcium content in which, according to the data of 

Polyachek, does not exceed 22-23 milligrams percent. 

In the rations of the pre-school children's homes there was a high 

JH proportion of semolina (16 percent), millet (13 percent), and rice (12 percent 

which are also poor sources of calcium. These types of foods were contained also 

in large quantities in the rations of the school childrens homes. At the 

same time, the content of calcium-rich cereal products (oatmeal and buckwheat 

meal, beans) was small and did not exert any essential influence on the total 

content of this element in the ration. 
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Jroro what has been stated it is seen that the low content of calcium in the 

ratiora studied was the result of the inefficient structure of the food 

assortment; with a better selection of food products the calcium content in the 

vations could have been much higher. 

In evaluating the rations from the viewpointcf the content of calcium in 

them, we can not, however, be guided by the absolute numerical figures of its 

concentration in the food. Consideration should also be 

given to the quantity of calcium which can be assimilated. The latter, to a 

considerable degree, depends on the nature of the calcium compounds, the 

relationship of calcium and phosphorus in the rations, as well as the inter- 

relationship of it with other food substances. 

In the rations studied the interrelationship of calcium and phosphorus was 

not favorable, amounting, in various seasons, to 1»2.05-2.48       .. in the 

rations of the pre-sohool chlldrens home and lt2.76-3.19 in the rations of the 

school children's homes, which is evidence of a relative excess:  of phosphorus 

existing in the rations (compared with calcium) and of the possibility of 

formation of the unabsorbable tricalcium phosphate in the intestine. 

The utilization of food calcium by the body depends also on its 

interrelationship with magnesium salt3. When there is an excess of magnesium 

unfavorable conditions are created for oalcium assimilation,and the excretion 

of the latter from the body is also increased. In the rations of the pre-school 

children's home the interrelationship of caloium and magnesium in various seasons 

amounted to 1:0.68-0.74, while in the rations of the school chlldrens home, 

to l*0.8rl.05. A relative excess of magnesium salts compared with the quantity 

of caloium in the rations of school children^ homes is explained by the 

deficiency of caloium salt and, apparently, does not exert any harmful effect on 

the assimilation of these elements, particularly since the quantity of fats in 

the rations of the pre-sohool childrenB home>*«M»'equal to 52 grams and in the 

school children's homes, to 50 grams (according to the data of Koshina), which 

was adequate for assuring the formation of oalciuo-magnesium compounds with 

the fatty acids and their subsequent absorption. 

the quantity of proteins in the rations of the pre-school chlldrens horn« 

amounted to about 62 grams and in the rations of the school children^ homes, 

to about 79 grams a day and exceeded the calcium content by 129-156 times, 
food 

which    could not have exerted any harmful effect on the/calcium assimilation 

either. 
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In order to give the most complete characterization of the rations with 

respect to the calcium content we studied the calcium balance in pupils of 

various age groups, because the latter is one of the indices of the course of 

the metabolic processes in the body and depends also on the qualitative 

composition of the food« 

Through numerous investigations of Soviet scientists (Molchanova, 

Petrun'kina, Dmitriyeva) as well as through the investigations of Sherman 

and Herbst, it has been shown that for the purpose of assuring normal growth 

and development children of pre-sehool and younger school age should obtain no 

less than 30-40 milligrams of calcium per day per kilogram of weight in the 

food. Under these conditions a Mgh positive calcium balance and a retention 
about 

of it of/11 milligrams per day per kilogram of weight of the child are 

observed? this is adequate. If; as the result of a calcium deficiency in the 

food or poor assimilability of it as well as a number of other causes> the 

magnitude of calcium retention is less than 11 milligrams per kilogram of the 

child's weight, the calcium balance, even if it is positive, is considered 

unsatisfactory, because under these Conditions it does not provide for an 

adequate accumulation of it in the body. | 

Ihe high level of calcium balance and an adequate retention^ it in the   \ 

body, according to'the research of the authors mentioned, can be achieved by   j 

an appropriate c«»»&Wl*U of the rations and selection of food products with 

consideration not only of the quantity of calcium and forms of its compounds   \ 

contained in them but also of its relationship with proteins, fats, vitamins 

and other mineral salts. Here, special importance is ascribed to the 

inclusion of ah adequate quantity of milk and dairy products in the food rations, 

which contributes to an improvement in the assimilation* of the entire rations 

and abetter utilization of the mineral substances of the food, 

including calcium, by the organism. 

In the evaluation of the data obtained we considered the calcium balance 

satisfied in the event the retention per kilogram of weight of the child 

amounted to about 11 milligrams a day. In-order to exclude the possibility of 

an influence of a temporarily increased excretion or calcium retention on 

various days which might be associated with the participation of calcium in 

metabolism we made the average data for the entire nine-12-day period of 

observation the basis of our conclusion concerning the condition of the 

calcium balance. 
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It was established through our Investigations that the calcium balance in 

the absolute majority of children investigated     six *ft# iO-JA years of age 

waa low (Tables 5 «*nd 6);the caloium retention did not assure an adequate 

accumulation of it in the body. At the age of six and at the age of 10-11 there 

were no distinct differences found in the level of the calcium balance between 

girla and boys. 

The calcium balance in 14-year-old boys was positive (Table 7); from 31 to 

62 percent of the entire food calcium'was retained in the body; however, in 

the recalculation per kilogram of weight of the child the retention amounted, on 

the average, to 6.18 milligrams (variations of from 4.22 to 9.0 milligrams in 

various cases), which did not give us the grounds for considering the calcium 

balance adequate. 

The calcium balance in girls 15-151 years of age was also positive in all 

cases; however, the calcium retention was inadequate! in recalculating for one 

kilogram of weight it amounted, on the average, to 1.7 milligrams per day 

(variations from 0.24 to 3.62 milligrams). 

The low level of the calcium balance and the inadequate accumulation of it 

in the body of the majority of children examined can be related to the small 

quantity of calcium in the rations, the low proportion of readily-assimilable 

calcium lactate, the inefficient structure of vegetables and meal-groat food 

products and a number of other factors which we revealed in the study of the 

mineral composition of the food rations of pupils in children's homes. 

We also made an X-ray investigation of the condition of the bone tissue of 

pupils of childreris homes, since the osseous system is the principal calcium- 

phosphorus depot in the body and is closely connected with all the links of 

mineral metabolism.'   - 

The chemical composition and structure of bone tissue depend on a whole 

series of environmental conditions,among which the working and particularly 

occupational factors and nutritional conditions are of the 'greatest importance. 

Here, great importance is ascribed to the quantity and quality of protein in 

the rations, the vitamin content, the relationship of food substances in the 

rations, as well as to the content of mineral substances in the rations, 

primarily of calcium and phosphorus ealts (Yeremin, Yefremov, Kasperskaya, 

Nemenova, Reynberg). 

Even at the end of the past century a number of Soviet scientists 

(lebedev, Tvirbut) showed that with an inadequate concentration of minerals in 
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the "food "the structure of hone tissue is disturbed first.     Keeping «i«i. , 

on rations poor In calcium salts, even if complete vith respect to all other  ; 

food substances, also.leade to profound disturbances in the hone struct««. 

Shurabrin, in analysing the causes of «osseous dystrophy« of animals, 

Points out that in the majority of cases they are of an exogenous natura and 

Inount to an inadequacy of mineral substances in the fodder and water. 6*<m 

other, rarer causes of »osseous dystrophy« the author makes mention of poor 

' absorption of minerals in the intestine and a disturbance of the funotion 

of the parathyroid glands. 

A change in the structure of the bone tie«» with ah inadequate intake of. 

mineral substances into the body (primarily, calcium .and phosphorus) or ia 

connection with other factors is manifested in the form of-osteoporosis. 

In osteoporosis the trabeculae thin out in the sponglosa of the-hone 

tissue, and the connection between themis Ipst in places. 2he expanded «pac** 

and gaps between various trabeculae and lamellae are filled in with connects, 

tissue, chiefly fatty. Because of the thinning out of the intracortical 

layer of the long bones an increase occurs in the diameter of the medullary 

canal (Reynberg, Rokhlln). 

These changes, which occur in.the bones in osteoporosis, account for the 

-transparency'' of the image on bone roentgenography, which is the- principal 

diagnostic feature of osteoporosis. 

A study of the condition of the hone tissue was made at the chair of 

roentgenology of the ISQHI under the direction of B. M. Shtem. We made a 

selective examination of pupils of children* homes. For the purpose of the ^ 

examination healthy boys and girls were tfekan who K had been in the children 

home more than two years or who had been transferred from the Infants* Home, 

In all, 50 children were examined; of these , V? .were of school, age and 13 were 

three to seven years of age. 

" "A study of the structure of the hone tissue was made by means of 

i roentgenographic investigations of the taee joints including theadjaeent 

\   epi- and mataphyseal areas of three bones. 

As the result of the X-ray examination of the majority of children no 

I changes were found in the bone tissue structurej in three boys, six, 10 and 11 

•    years of age slight changes were found of osteoporotic nature, which were 

shown chiefly in the structure of the eplphyses of the long bonea. 
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On clinical examination of the children in the orthopedic clinic of the 

LSOMI no changes, were found in these boys with respect to the bone-öoint 

apparatus. 
The structural changes found in the bones in the form of roentgenologically 

demonstrable osteoporosis do not give us the grounds for considering the« a 

consequence of the inadequacy ^ the mineral composition of the food rations, 

since they were shown in individual cases and in a slight form. 

In our opinion, the fact that the periods of Intrauterine development and 

infancy of the children examined occurred under war-time conditions was of 

greater importance for the occurrence of. these bone changes. 

It is known that during the intrauterine period of life the development of 

the fetus is indisruptibly associated with the matemal organism,and all the 

factors influencing the mother are reflected to varying degrees onthe 

development of the child, during the period of early ^^°^children 

experience deprivations and difficulties because of the/living and nutritional 

conditions during the war time. 

In the Soviet Union, where the Party and Sovemment A** always *&**>». 

great concern for the maintenance of health of the population and particularly 

of children, all the necessary conditions have been created for the organisation 

of nutrition for the population on scientific-hygienic principles. Ihis has 

been reflected in the historic resolutions of the Nineteenth Congress of the 

Communist Party of the Soviet Union, the Fifth Session of the Supreme Soviet 

ÜSSÜ and in the Acts of the Plena of the Communist Party of the Soviet Union, 

in which an extensive' program of future increase in the material welfare of the 

working class has been planned. The development of agriculture, and, along with 

this, of the food industry in the Soviet Union will lead \o a marked increase 

in the production of food products; the structure of consumption will be 

improved because of an increase in production chiefly of livestock products and 

of vegetables? measures have been provided also for expanding the assortment 

of the food and improving the. qualtity of food products. Special attention has 

been directed to increasing the production of food products for the child 

group of the population, -the production of milk, sugar, vegetables, fruits and 

other nutritional products is increasing considerably. Measures have also been 

planned which assure the uninterrupted supply of the population with ell types 

of food products in all seasons of the year, which la of tremendous importance 

for the proper organization of nutrition of the working class. Improvement of 

the nutrition of the population, along with other measures for improving the 
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material and cultural level of the working class, will contribute to an 

increase in the welfare of the Soviet people, and an improvement in the health 

and physical development of children. 

Conclusions 

1. It has been established by investigations that the content of iron 

in the rations studied exceeded the recommended physiological norms. 

2. the oalcium content in the rations studied and the relationship of   \ 
correspond with 

•lament *»-  phosphorus did not/     the optimum physiological norms. 

3. The phosphorus content proved to be less than the optimum physiological; 

norms in the rations of children of pre-school age <Znd were satisfactory in the 

rations of school children's. homes during the autumn and winter seasons, but 

wore inadequate during the spring. 

4. Seasonal variations were established in the content of mineral 

substances in the rations of pre-school and school childrens homes, which is 

related to the nature of the food-product assortment in different seasons. 

5. The inefficient structure of the food-product assortment established as | 

the result of investigation (inadequate content of calcium-rich products»     • 

particularly of milk products and certain vegetables) was one of the principal 

causes of the low calcium balance in children six, 10 and 11 years of age. 

6. He distinct difference was found in the level of the calcium balance 

between boys and girls six, 10 and 11 years of age. 

7# Ihe caloium balance in girls 15-15* years of age was close to a , 

condition of calcium equilibrium, 

8. The calcium balance in boys 14 years of age was low. Desp it» ths j 

good utilization of calcium by them (from 31 to 62 percent of the calcium j 

taken in with the food was retained at this age) the accumulation of it in th« , 

body was inadequate. 

9. In the majority of children axamined there were no roentgenologically 

detectable changes in the bone tissue structure; in solitary cases osteoporosis 

was found the occurrence of which can be explained by the fact that the periods 

of intrauterine development and infancy of the children examined took place 

during the war years, which might subsequently have been reflected in the 

condition of their health. 
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Table 1 

Iron Content In 24-Hour Rations of Children's Homes 
in Milligrams   (According to  Seasons of the 

Tear) 

Indices 
Pre—school children's j 
home No. 29 

School cWidwi'lfcaWfj 
Nos. 43 and 65               J 1 

Autumn | vfinter   |  Spring. Autumn Winter \ Spring! 

Average concentre - 

Average root mean i 
square deviation ... 

Coefficient of 
variation in % 
of the mean 24- 
hour value •  ■    • 
Average error 
in arithmetic 
mean -   •    •    • 

22,91 

2,50 

39,73 

±0,69 

24,02 

3,23 

13,4 ' 

±0,83 

26,86 

2,4! 

8,9 

±0,67 

37,52' 

6,26 

16,7 

±1.52 

32,28 

3,47 

10,7 

±0,94 

.       1 
32,67 

4,5 

13,S 

±1,0? 
i 

Table 
Table 2 

Phosphorus Content in 24-Hour Ration of Children's 
Homes in Milligrams   (According to  Seasons of 

the Year) 

  
Pre—school children's i School children'- % homes 

Indices home No. 29 Nos. 43 and 65 

Autumn j   Winter j  Spring Autumn Winter  | Spring 

'.Average conectra*- 
'tion per day .... 1067,15 1043,68 1168,0 1557,3 1516,61 1402,2 
'Average root mean 
square deviation 

122,15 176,43- 152,95 •  287.04 288,51 300,98 
Coefficient of 
variation in % 
of the mean 24- „ .   ' 
hour value • •   • «, 11,44 16.9 13,09 16,4 19,0 21,6 
Average error 
of arithmetic 

C 

mean ,   .    •    • « ±33,9 ±44.8 ±42,5 ±69,5 ±80,1 ±91,3 
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Table 3 

Content of Calcium in 24-Ration of Children's Homes in 
Milligrams   (According to Seasons of the Year). 

Indices 

Pre—school children's 
. home No. 29 

School children's homes 
Kos. 43 and 65 

Autumn j  Winter |  Spring Autumn i Winter   1 Spring 

'Average concentra- 
tion per day • • 

'Average root mean 
square deviation. •. 

Coefficient of 
variation in % 
of the mean 24— 

Average error 
of arithmetic 

53035 

94,9 

1736 

±263 

461,45 

101,52 

21,1 

±26,7 

470,7 

106,04 

22,56 

±29.4 

595.0 

181,1 

30,4 

±43.19 

495.15 

18431 

37.28 

±513 

438.1 

urn 

±32* 

Table 4 

Average Quantity of Milk and Dairy Products in the Ra- 
tions of Children's Homes (in Grams) 

Name 

Milk> . . . 
Curds .... 
Cheese ... 
Sour cream.  . 

Pre—school 
children's 
home No 

School chil- 
dren's homes 

29 Nos. 43 and 65 

347,0 
3,6 
33 
53 

157.0 
33 
9,7 
9.9 

-  HO - 



Table 5 

Calcium Balance in Children Six Years of" Age (in 

Milligrams) 

 —.  
Date of 

exam. 
taken 
a day 

Ca excreted 
Balance 

Ca reten— 
Last name in Ae 

urine 

108- 
107 
94 
91 

in the 
stool Total kg. of welg 

Uatinovich 
»' 

• 

14— 16/XII 
17-19/XII 
20-22/Xl! 
23-25/XII 

523 
514 
590 
477 

300 
340 
376 
322 

408 
447 
470 
413 

+1155 
+ 67 
+120 
+ 64 

+5,40 
+3,10 
+5J50 
+2*5 

Kondareva 

• 

14-16/XII 
17-19,'XH 
20-22X1! 
23-25/XII 

570 
543 
593 
503 

61 
67 
63 
37 

324 
378 
324 
341 

385 
445 
387 
378 

+181 
+ 98 
+206 
+125 

+ W 
+ *fi 
+10,0 
+ eu 

Zvereva 

• 
• 

14-16/XII 
17—19/XK 
20-22/XII 
23-25/XII 

552 
511 
512 
482 

110 
118 
111 
115 

350 
205 
261 
171 

4SÖ 
323 
372 
286 

+ 92 
-rl88 
+140 

+ 54», 
+KM» 
+ 7,5 
+10.4 

Zheludev 

* 

14-16/XII 
17-19'XH 
20-22'XII 
23-25'XH 

553 
536- 
591 
490 

238 
192 
207 
112 

230 
145 
288 
153 

468 
337 
495 
265 

+ 85 
+199 
+ 96 
+225 

+ 4£ 
.  +103 

+ 5J0 
+1M 

Ivanov 
* 
• 

14—16X1! 
17—19/XII 
20-22'XII 
23-25/XII 

560 
531 
593 
503 

122 
109 
148 
119 

l'79 
289 
245 
333 

301 
398 
393 
452 

+259 
+133 
+200 
+ 51 

+12.7 
+ 6.7 
+10* 
+ 2£ 

Vronskly 

* 

14-16/XII 
20—zasii 
23-25/XII 

569 
593 
503 

165 
150 
155 

425 
349 
230 

590 
499 
3S6 

-2» 
+ 94 

.   +U7 

-1,15 
+50 
+6,20 

HI  - 



Table 6 

Calcium Balance in' Children'10-11 Years of Age 

(In    Milligrams) 

date of 
■ exam. 

Ca 
taken 
a day 

Ca excreted 
> Balance 

Cs reten- 
tion per kg 
of weight 

Lt&at name in. the 
untie »I™«1 

Ko&drat'yev 

* 

20-22 IV 
23-25 IV 
26--28/1V 

554 
406 
419 

28 
11 
30 

322 
379 
299 

350 
399 
329 

4-204 
4- 16 
+ SO 

+55:! 
4-0,46 i 
4-2,65 ! 

j 

Dokuchsyev 

* 

2G-22IV 
23-25IV 
26-28.1V. 

548 
409 
433 

64 
47 
7 

339 
256 
164 

403 
393 
171 

4-145 
4-106 
4-262 

+5^4' 
4-3,74' 
4-9.3 ; 

Bulatova 20-22'IV 
23-251V 
26-28/IV 

'546 
403 
423 

69 
46 
63 

329 
218 
478 

398 
26« 
541 ' 

+148 
+139 
—115 

+M5' 
4-4,*c; 
•-40" i 

Vishnyakova 

• 
20—221V 
23-25IV 
26—28/1V 

45! 
345 
316 

22 
41 
44 

223 
290 
322 

245 
331 
365 

4-206 
+ 14 
— 50 

4-8,6 
+0,5? 
-2,0: 

Zotova 
* 

20-22/1V 
23-25/IV 
26—28/IV 

514 
376 
406 

27 
25 
6 

347 
267 
254 

374 | 
292 
260 

+140 
4- fit 
VI46 

+2,63 
+4,5: 

— #& 



Table 7 

Oalciuni Balance in. Children 14-15^ Years of Age 

(In    Milligrams) 

Date of 
exam. 

Ca 
ta-; 
ken 
§ 
day 

Ca excreted 

Balance 

Ca reten- 

Last name in, the 
urine 

i 

i^tifj Total 
tion per 
kg. of 
weight 

Yerofeyev 22—24 II 509 35 266 301 + 208 + 5.53 

• 25-2711 572 13 218 231 + 341 + 9,0 

■ 2~4.1V 416 18 163 181 + 235 + 6.1 

• 5-7/1V 390 14 157 j  171 + 219 + 5.79 

Astaf'yev 22-24/11 509 52 139 191 + 318 + 8,37 

* 25-2711 565 26 337 353 + 202 + 5.46 

» 2-4IV 416 59 141  i  200 + 216 + 5,81 

» 5-7, IV 390 22 147 j  169 + 221 + 5.91 

Sundukov 22-24,11 498 18 169 187 + 311 + 8.24 

• 25-27/11 497 157 185     342 + 155 -t-4.22 

* 2-4/IV 416 n 152 j 233 + 183 + 4.94 

■ 5-7/lV 390 92 130 222 + 168 + 4,53 

Devyatkova 22-24/11 496 151 268 j 419 +  77 + 1,31 

■ 25-27/H 561 125 2S7 i 412 
i 

+ 149 + 2.55 

• 2-4IV 416 107 253 j 360 + 56 + 0,82 

V 5-7 IV 390 85 198     283 + 107 + 1.82 

Vishnyakova 22-24/H 483 79 323     402 + 81 + 1,64 

■ 25-27/H 555 86 289 375 4-180 + 3,62 

» 2-41V 416 66 338 404 + 12 -f-0,24 

• 5-7IV 390 62 292 354 + 36 + 0.72 

Kranent 22-24/H 417 16 300 316 + 101 + 1,8 

» 25-27/H 471 67 290 j 357 -r-114 + 2.0 

Smidova 2-4, IV 409| ,08   | 196 | 304 + 105  | + WT 

-   H3 



An Experiment in Making Out Rations for Nutrition 

ia Private Children's Institutions 

Ye. A. Lebedeva ana Z. P. Koshlna 

yood is one of the principal vital needs of man. Correctly organized 

nutrition should be adequate both with respect to calorie count as well as to 

its qualitative composition, with a consideration of the requirements of the 

body depending on the climatic conditions, the nature of occupational activity*^ 

the anatomic-physiological characteristics of the body. The latter is 

particularly important in the organization of nutrition of children* groups, 

ainoe the physiological characteristics of children of different age g»upa 

and their requirement for food substances   different} one of the principal 

requirements for proper nutrition of children is a differentiated organization 

öf it. 

This situation, however, is not.always taken into consideration to the 

proper degree in organizing the nutrition of children in children* homes. 

The existing norms of nutrition provide for a single 24-hour assortment of food 

products for a single pupil in the children*sfco*e5 nevertheless, in children's 

homes of the general type there arö children of different age groups,from 

three to 16, 

Taking into consideration this situation the directors of the childrena 

homes are striving, as our investigations have shown, to provide differentiated 

nutrition, in a certain way,-   however, in this process attention le being 

directed primarily to the degree of satiation and the volume of food, and 

problems of food and biological value of nutrition are not always taken into 

Account. 

In connection with this, in the analysis of the structure of the food- 

product assortment of school and pre-school childrena homes it was established 

that the consumption of a number of biological%aluable food products by the 

children was less than had been provided by the existing food product assortment 

(Table 1). _ ■ 
ThuB, for example, we can not consider the reduction of meat and fish 

— products rich in complete protein and possessing protein of a high degree of 

assimilability-and pother important food substances     'expedient; the quan- 

tity of dairy products, and , in the rations of school childrens homes,    the I 

consumption of milk has also been reduced. 

The consumption of vegetables by the children of pre-school and particularly 
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school children* hon.es was also considerably lilt*, which is not expedient 

either, if ve take into consideration the fact that vegetables exert a beneficial 

influence on the digestive and assimilation processes of food and are carriers 

of various mineral substances and a number of vitamins. 

• on the other hand, the conation of cereal products (bread-pastry and mea* 

groa^roductsjexceeded the approved norms, particularly in the rations of chil- 

dren of;school age, which    did not contribute to increasing the biological 

value of the rationsXcW^*'« 

therefore,.the changes in the structure of the established food product 

assortment for children's homes demonstrated on examination were made without 

taking into consideration the biological value of various food products. Dhe 

Utur also had an influence on the qualitative indices of nutrition. In a 

„tecf cases, the content of food substances in the rations of the childrens 

,      *.*        the ohvsiological requirement of children 
homes examined was J~*> *£-"*-' ™e P^sxoxog 

for these substances (see article by Koshina and lebedeva in the present 

collection). 

The results of A »tudy of nutrition in children's homes emphasised the 

necessity and the possibility of introducing nutrition for the children which 

was differentiated according to age groups. With this aim in view we made 

out assortments of food products and worked out exemplary menus for children 

of pre-school and school childrens homes} in the latter, there were 4#wf 

rations for cHK'mn seven to 11 years of age »a for children over 11 years of 

age. 

The rations were made out with consideration of the quantitative and 

qualitative completeness of them in accordance with recommended physiological 

norms for nutrition of children in various age groups; thereby, consfieration 

was given to the requirements of the propeyombination of courses, the volume 

of the food,-as well as the physiological/recommended interrelationships of 

various meals with respect to their caloric count and qualitative composition. 

The recommended rations provide four meals for all the age groups. 

The suggested rations are, in their cost, in toco-dance with the 

assignations expended for nutrition in childrens homes. 

In Sable 2, the 10-day food product assortment per child aged three to 

9even which we recommended is shown; in Tables 3 and 4 the menus and the 

chemical composition of two suggested rations are Riven. 
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In calculating the chemical composition of the rations we made use of the 

basic textbook by Polyachek. 

- As seen from Table 11, the suggested rations are in accordance with the 

physiological nouns for children from three to seven years of age with respect 

to the calorie count and the content of the principal food substances. 

In the suggested rations about 14 percent of the 24-hour calorie count is  i 

provided by proteins with a predominance of proteins of animal origin. 

The calorie count of the fatty part of the rations amounts to about 18-30 

percent of the 24-hour calorie count, whereby about 92 percent of all the fats 

are of animal origin. 

In the content and interrelationship of the principal mineral salts the 

suggested rations are similar to the optimum physiological norms. In the nature 

of the compounds a considerable portion of the mineral salts are readily 

assimilable because of the high content of milk, dairy produces and vegetable s in 

*he rations. Ihe ration is complete also with respect to the vitamin aoncentratiea 

for the school children's homes, as has been mentioned above, we 

recommended the introduction of a differentiated diet for children seven to 11 

years of age and over XL years of age; the .l©-day assortments of food products 

for children seven to 11 years- of age and, separately, for children over 11 years 

of age are presented in Tables 7 and 8. In Tables 6, 7, 9 and 10 two rations 

each (out of 10 which we worked out) are presented as examples for the children 

of the appropriate ages. 

The composition of the rations recommended for pupils in school childrens 

homes is similar to the corresponding optimum physiological norms (Table 13). 

In the rations suggested for children under 11 years of age 12.9 percent of 

the entire calorie count is provided for by proteinSj among which more than 55 

percent is constituted by proteins of animal origin in the rations of younger 

children; in the rations of older children 13.7 percent of the entire calorie 

count is provided for by the proteins. Abou1& half of the total quantity of 
the rations of 

proteins of/children over 11 years of age is also represented by animal products. 

More than 25 percent of the total calorie count of the rations come from the 

fatty portions and 83 percent of all the fats are fata of animal 

origin. 

As far as the content of the principal mineral substances and the ratios 

between them are concerned, the recommended rations are in accordance with the 
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accepted norms for various age groups of children. 

In the rations there is a predominance of mineraVsalts which are character- 

ized by their high degree of assimilabillty as in the rations recommended' for 

children from three to seven years of age, which is explained by the inclusion 

of considerable quantities of milk and dairy products in the rations, as well 

as by an increase in the quantity of vegetables* 

Thus, in the rations recommended for children from seven    to 11 years 

of age the calcium lactate amounts to about 77 percent; and in the rations of 

children over 11 years of age, 74 percent of the total quantity of calcium. 

Froa the products of animal origin the phosphorus amounts to about 63 

percent in the rations of children aged seven to 11 and about 58 percent of its 

total quantity in the rations of children and adolescents over 11 years of age. 

She ratio of calcium to phoaphorus(lil.6 and 1:1.73) is also optimal for 

the assimilation of these substances. 

According to the content of vitamins the rations suggested for children 

of school aQ;e are within limits of the recommended norms (lable 14). 

She organization of nutrition in childrens homes according to the rations 

which we have suggested should lead to the differentiation of nutrition 

according to age groups in accordance with the physiological norms» 

Ihe incorporation of differentiated nutrition into practice requires a 

partial change in the organization as well as a supply of food products for the 

children's institutions, which is perfectly accomplishable in'the Soviet Union, 

where the Communist Party, showing its everyday concern for children, has made it 

its task to      attain "...a level of food-product consumption which is based 

on scientifically grounded nutritional standards required'for the complete 

harmonious development of a healthy person". (N, S. Khrushchev). 
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Sable e 1 

Consumption of the Principal 
Children's Homes Examined 

Food Products 
(in Grams) 

in the 

K*KMeacs*BHe npojymoe 

*i ♦»«KwcKoe netpe&nwrae 
*        s 1951-1952 rr.   

S«TCKK&   no* aetCKMC MOMS 

f» X.ieö piKSHofi . . . 
7 X.<te6 nmeHHiHMfi - 
<j  A'yta nraeaHiHas    . 
<j  Kpyira • - 

yc MaiapoBU  
//  Kaprc^w-ifc ...••• 
/jt OBOIUH      
13 *pyK*w eyxiie - • • 
tit nesens«  
if Msco   .....'•■ 
/i Pu6»    ....... 
ty McaoKO . . . - • ■ 
if Tsopor ... - - • 
if CtteraKa  

?£   CHp         
ft Macao caHsoTOoe . 
i>3. Macao pacTKTeabHoe 
^3 Mas .(int.) . . . • 

175 
175 
20 
35 
35 
30» 
260 
15 
16 
W 
75 
250 
33 
17 
10 
45 
17 
03 

123 
178 
19 
62 
23 
295 
158 
12 
8 
70 
25 
357 
3,6 
5,1 
3,3 

42,7 
5,0 
0,25 

252 
208 
10 

54,5 
40,3 
425 
103 
13 
5 
74 
27 
157 
3,8 
9,9 
9,7 

41,6 
5,0 
0,17 

1)  Ifeme of food products; 2) Approved norm; 3) Actual con- 
i, *+?L in iSSi-c;?- 4) r>re-school children's homes; 5) sumption in lyru.-:^» "*)  ^*« OI-IWWJ.       ,Tvni «.wv,«flt bread: 
school children's homes; 6) rye bread; ?> J?°le::;?e** !^£r 
8) whole-wheat flour; 9) groats; 10) macaroni; 11) potatoes, 
12) vegetables; 13) dry fruits; 14) pastry; 15) meat, 16) 
fish; 17) milk; 18) curds; 19 sour cream; 20) cheese, 21) 
butter; 22) oleomargarine; 23) eggs (units;. 
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Table 2 

Ten-Day Assortment of Pood Products per Children's 
Homes Pupil at the Age of Prom 3 to 7 

Name of food 
products 

Gross 
wt. 

Proteins Fats Carbo— 

Rye bread.   .    . 
Whole—wheat bread 
Macaroni •     •       . 
Vermicelli -    «    ■ « 
Noodles  •   •    •     • 
Flour •     •     .    . 
Dry biscuits • 
Millet .... 
Buckwheat •   •   • 
Oatmeal*   •   •   •   ■ 
Pearl—barley . .   . 
Hercules (meal). 
Rice   •    •   .   .    . 
Semolina .    .    , 
Potato flour •    .    . 
Beans ,   .    •   .   , 
Peas •.., 
Milk .... 
Acidophilus milk. 
Thin curds .    .    , 
Sour cream- •    •   • 
Butter  
Dutch cheese - -   . 
Eggs (units).   -   - 
Meat •   .    .    .   .   , 
Liver .... 
Codfish •   ■    -    . 
Oleomargarine ■   ■ 
Sugar  -  .    ,   .    . 
Potatoes   .    .    . 
Carrots ,     .      ,    , 
Onions*    .   .   ,    , 
Cabbage•  .    ,    . 
Beets  
Pickles .... 
Tomatoes •    .    . 
Cranberries. •   .    . 
Dried fruits '•   •   « 
Apples  
Candy . . . 
Coffee . .  . 
Tomato juice     . . 
Salt i 

Total  •  • • 

animal   |  veg. " [animal  | vfeg- i   hydrates 

in grams 

I 

1060,0 — 
1885,0 — 

80.0 — 
20.0 — 
40,0 — 

137.0 — 
5.0 — 

30.0 — 
100,0 ~ 
30,0 — 
10.0 — 
30,0 — 
80,0 — 
30.0 — 
10.0 — 
20,0 — 
30,0 — . 

5260.0 164,11 
200,0 6,24 
290,0 53.94 
180,0 4,85 
395,0 3,87 
40,0 10,0 
2,5 13,63 

684,0 99.52 
150,0 '25,74 
125,0 13,47 
23,0 ' — 

315,0 — 
2115.0 _ 
1215,0 — 

175,0 — 
965,0 — 
120,0 ._ 
90,0 — 
30,0 _ 

120,0 — 
» 20,0 _ 
700,0 — 
20,0 _ 
66,0 — 

500,0 — 
150,0 — 

6254 
129.62 

7,40 
1.85 
3,70 

12,13 
0.40 
221 
8.0 
2,73 
0,66 
2,73 
5^0 
2,40 
0,07 
3.32 
5,80 

2156 
7,33 
1,62 
7^1 
1,54 
0,64 
0,63 
0.28 
0,24 
1,76 

395^7     £294,57 

18357 
524 
1,74 

42,84 
331,68 
ll£8 
12,88 
9,75 
6,17 
0,18 

6,36 
726 
0,42 
0,11 
0,21 
1,59 
0,06 
.0,56 
1.57 
1.47 
0,08 
1,47 
0,93 
0.24 

0,34 
0,96 

21,41 

¥.96 
2,57 
0,12 
2,99 
0,08 
0,08 

0,18 

606,03 54,02 

437,01 
851,1; 
58,«: 
14Ä 
29,3; 
93.* 
2,« 

18,71 
64,4! 
18,£ 

6,73 
18,3! 
57,3- 
22Ä 
7# 

10.0 
15,lf 

25W-: 
5.« 
3,4- 
e£ 
2,3: 

2.7: 
3,1:. 

269,3: 

294,-!' 
76.* 
WS 
27,4: 

9,-:. 
1.6. 
2,1. 
8.1. 

10; 
&.*■ 

J8.S, 

25. 

283?,'. 

—      W<j   — 



Table 2 
(cont'd) 

Calorie 
. count 

Cs Pe      [        A      }      B, 

in milligrams 

Bj PP 

'109,4 
mj4 
274,64 
6b',66 

137,32 
449.93 

14,10 
S0.97 

311.60 
100.0 
31,08 

100,0 
255.19 
102,65 
30.12 
57,80 
04.65 

445.30 
t»4,98 

252,30 
;42,80 
110,23 
'56,28 
: 78,19 
J13.0 
'76,12 
•56,96 

199,14 
?>0,59 
3,67 
08.79 
61,95 
72,25 
46,80 
10.65 
11,10 
35,08 
44,60 
r.9^0 
773 

32,50 

275,60 
508,95 

17,60 
4,40 
8,80 

30,14 
1,40 
3.20 

39,0 
20,70 

2,0 
20,70 
750 
6,0 
2,10 

26,40 
25,20 

6312,0 
240,0 
261,0 
154,80 
59,25 

354,0 
82,50 
46,17 
58,80 
31,59 

158,50 
495,84 

43,21 
434,25 
25,25 
11,70 

1,80 
40,80 
10,0 
37,80 

45.0 
75G£ 

10 

2236,6 
1752,95 

115.2 
28,8 
57,6 

197,28 
4,70 

98,10 
226,0 
117,60 
18,10 

117.60 
76.80 
27,90 
12,50 

.95,0 
120,0 

4891,80 
186,0 
522.0 
120.60 
67,15 

260,0 
225,0 
831,06 
834,40 
1783 

680,95 
1280,92 

183,27 
308,90 

33,33 
23,40 

4,50 
19,20 
21,0 
69,30 

110,0 

U 

60,42 
17.0 
0,96 
0,24 
0,48 
1,65 
0,05 

1,20 
1,14 
0,20 
1,14 
0,72 
0,30 
0,08 
1.58 
1.71 

10,52 
0.40 
0.58 
0,36 
0.79 
0,48 
3,75 

11.27 

0,16 

11,12 
5.17 
0.60 

10,62 
0,71 
0,27 
0,09 
0,60 
1.0 
2,52 

2,0 
6,30 

0,01 

6,12 
054 

l708 
4,74 
0,36 
3,25 
0,15 

39,80 

0,32 
25,81 
0,03 
0,19 
0.Ö1 
0.05 
0.30 

lk 
0,57 

8,50 

is     }    ia    I 

1.59 
1.32 
0,06 
0,02 
0,04 
0,15 

0,5 
0,09 

05 

0,02 
0,03 

üb 

0.09 

oToi 
0,18 
0,78 
0,52 
0,05 

1.1 
1,03 
0,11 
0,19 
0,12 
0,05 
0,02 

<M>1 
055 

0,35 

14 

2U» 10656,35  16153,81 2035 92.53      11.91 

0,74 
0,94 
0,04 
0.01 
0,02 
0,09 

0,02 

0,01 
0,01 
0,03 
8,94 
0,34 

0,14 
0,40 
0.87 
255 
0,07 

0,63 
0,72 
0,01 
0,68 
0,08 

0~01 

0.01 
0,25 

250 

17,61 

•IS 

0,95 
25? 
1,0 
054 
0,48 
2,36 
0,06 

0,30 

0,30 

030 
26,30 

1,0 

7,80 
,18,96 
21,42 
0,95 

15,86 
4,13 

3,15 

2fi 

l« 

255 

52^0 
2,0 

6.16 
4454 

1IS.0 
42,39 
12,67 

193.0 
8,67 
3,6 
9,0 

113 

37,50 

170.0 

11236   714^8 

O) 



Table 3 

Menu for Children's Home  Pupils from Three to 
Seven    Years    of    Age 

Apportionment 
SÄ    1 Proteins 

Menu in grams         ' 

■  I i S           |           4 ■    ■ 

Breakfast 

"Hercules" gruel in milk 

Coffee and milk 

Roll with butter 

"Hercules" meal 
Milk 
Butter* 
Sugar 
Milk 
Sugar 
Coffee 
Roll 
Butter 

30,0 
.   100.0 

5,0 
5,0 

100,0 
15,0 
6,0 

100.0 
15.0 

2,73 ' 
3,12 
0,05 

— 
6.SS 
0,15: 
» 

For breakfast: 16,05; 
1 

Lunch                ' 

Milk soup with rice 

Meat with stewed cabbage 
and creamed sauce 

Tomato juice 
Apple 
Bread 

Milk 
Rice 
Butter 
Sugar 
Beef 
Cabbage 
Tomatoes 
Sour cream 
Onions 
Butter 
Carrots 
Tomato juice 
Apple 
Bread 

200,0 
15.0 
5,0 
5,0 

80,0 
200,0 

5,0 
10,0 
10.0 
5,0 

15.0 
100.0 
100,0 
75,0 

■ 

6,24 
0,K 
o,ft': 

iijür 
1,62 
0,!» ' 
0,27: 
0.0P 
0.0: 
0,* 

0.5? 
•U" 

* 
For lunch: 25,:- 

Afternoon meal 
Milk with roll Milk 200,0 

50,0 
6.24 
3,4V 

• For the afternoon meal: 9.r 
Supper 

Curds with sugar 

Sweet tea 
Roll with butter 

Bread 

Curds, thin 
Sugar 
Sugar 
Butter 
Roll 
Bread 

70,0 
?0,0 

'    15,0 
15,0 
50,0 
50,0 

13/K 

For supper: v&\ 

- Total for the day: 1   m :'i 
♦In this and other cases marked with the * sign, 
the apportionment of butter is determined at the time of issuance. 

57   - 



Table 3 
(cont'd) 

Carbo- Cs p F* Fats hydrates Calorie, 
count . - 

in milligrams 

5 .       6 7 ■     8     ■ 9        ■ 10 

1,47 18,33 120,0 20,19' 117*0 UH 
3,49 4,94 65,50 120,0 93.0 0,20 
4,20 0,03 39,37 0,75 0,85 0,01 

4,72 19,37 . — — — 
3,49 4,94 65,50 .    120,0 93,0 '     Ö.2Q 

— 14,17 58,12 — — —, 

0,39 45,18 217,07 ;   27.0 93.0 0.90 
12,59 t   0,09 118,11 " 2,25 255 0,03   ' 

25,0 ' 92,40 703,04 • 290,19" 400,00   . 2.48 

6,98 9,88 131,0 240,0 186£ 0,40 
0,18 10,76 49,72 "  1,05 14,40 0,10 
4,20 0,03 1     3937 0,75 0£5 0,01 
  4,72 19,37 — — — 

:1,14 0,32 60,0 5,40 10750 1,32 
0,62 5,68 <t& 90,0  - 58,0- 2^0 

0,35 0,30 0,75 • •   0,02 
2,38 0,33 24,60 x 8,60 6,70 0,02 
o.or , 0,71 3,33 2.32 • S.78 JM8-- 
4,20 0,06 39,37    " 0.75 0.85 0.01 
0,03 0,97 4,64 e;24 16^0 0,05 » 

5,0 20,50 9,0 '•     22,0 0,40 
  9,83 41.33 5.40 9,90 0,36 

0.45 30,97 149,25 19.50 158.30 4,28 

20,19 c  79,61   c. c    623,49 389,21 590,93 9,21 

6,98 9,88 " 131,0    • 240,0 186.S9 0,40 
0^0 "■ 22,60 108,53 13,50 47,50 0.45 

7,18 32,48 239,53              253,50 234,40 0,85 

0.42 0,84 60,90 63,0 126,0 0,14 
— 9,45     ; 38,75 —o — — — 14,17 58,12 — „_ — 

2,59     • 0,09 118,11 2,25 2£5 0j03 
0,20 23,59 103,53 14,0 47,50 0,45 
0,30 20,65 '   99^0 13,0 10550 2,85 

3,51 68,79 483,91 92,25 281,55    j 3,47 

-3.51       J 673,28     I 2038,23 1025,50      j 1506,88     j 16,01 

J 

- jr* - 



Table 4 

Kenu for Children's Home Pupils Three to Seven 
Years of Age 

Apportionment 
weight Proteins 

Menu in grams         ■ 

1 J »IM 
Breakfast 

Buckwheat gruel with butter 

Milk 
Roll with butter 

Buckwheat meal 
Butter* 
MUk 
Roll 
Butter 

50,0 
10.0 

200.0 
100,0 
10.0 

0,10; 
«#• 

0.K! 
1 

For breakfast: 17,3: 

Lunch 
Sour cabbage soup with meat 

Pie with meat and eggs 

Cranberries with sugar 

Bread 

Cabbage 
Onions 
Tomatoes 
Totatoes 
Carrots 
Meat 
Sour cream 
Flour 
Meat 
Butter 
Milk 
Eggs (units) 
Cranberries 
Sugar 

Bread 

100,0 
10,0 
5.0 

100,0 
10.0 
40.0 
15.0 
50„0 
45.0 
10,0 
40,0 
0,25 

100,0 
20,0 
75.0 

0,65 
0,0> 
0.1:1 
1.05 
0,061 
5.431 
0.*! 
4,4-3 i 
6.60; 
0,K!; 
1,2 u; 
0,24 

l4 
■ For lunch: 27.11! 

Afternoon meal • 
MUk with roll 

MUk 
Roll 

200,0 
50,0 

6#! 
3.44] 

* For afternoon meal: •9*i 
Supper 

Stewed carrots with butter 

Tomato juice 
Coffee with milk 

Roll 

Carrots 
Milk 
Butter 
Tomato juice 
MUk 
Sugar 
Coffee 
Roll 

' 200.0 
50.0 
10,0 

•100,0 
100.0 

15,0 
6,0 

50,0 

O.O.. 

For supper. 9A 

Total for day:   . 1 6i« 
I 

_ r2> - 



lable 4 
(cont'd) 

Fats 

0,78 
8,40 
6.98 
0,39 
8,40 

24,95 

0,26 
0,01 

0,14 
0,02 
0,53 
337 
0,58 
0,65 
8,40 
1,40 
4,15 

0.45 

17,16 

6.98 
0,20 

7,18 

Carbo- 
hydrates 

0,43 
1,74 
8,40 

3.49 

020 

32,22 
0,06 
9,88 

45,18 
0,06 

87,40 

2,40 
0,71 
035 

13.93 
0.59 
0,15 
0,49 

34,3! 
0.18 
0.06 
1,98 
0,05 
6.89 

18,90 
30,97 

11156 

23,59 

33.47 

12,63 
2,47 
0,06 
5,0 
4,94 

14,18 

23,59 

j Calorie 
count 

15530 
78,74 

131,0 
217,07 
78,74 

661,35 

15,0 
333 
135 

62,73 
2,86 

28,0 
36,90 

16423 
34,0 
78,74 
26,20 
15.91 
2923 
7750 

149.25 

725.73 

131,0 
10833 

23933 

c* r« 

In milligrams 

10 

1930 
130 

240,0 
27,0 

130 

113,0 
1,70 

186,0 
93,0 

1.70 

0,60 
0,02 
0,40 
030 
0.02 

28930 395,40 

38.10 24.36 
2,40 12,0 
0,30 0,75 
0.75 3220 
430 12,40 
232 45,38 

12,90 10,05 
11.6 72,0 
3,06 55,08 
130 1.70 

48.0 36,90 
8,0 11.0 

20,0 t?,0 

1930 15830 

162,83 

60,69 
32,75 
78,74 
2030 
6530 
58,12 

10833 

240,0 
14,0 

470.10 

186,0 
4730 

254,0 23330 

81,60 
60,0 

130 
9,0 

120,0 

14,0 

210.80 
47,0 

1,70 
22,0 

*93,0 

4730 

04)3 
0JQ2 
033 
«MS 
633 
8,92 

0,68 
032 
<M» 
0,40 
030 

9.12 

0,45 

0,83 
0,16 
0,02 

020 

6,45 

1426 6237 40433 286,10 422,00 232 

14.15 53,55 295,70 203034 9S320 

-   i'f 



Table 5 

10-Day Assortment of Food Products Per Children's 
Home Pupil from Seven to Eleven Years of 

Age 

Name of food products Gross 
wt. 

Proteins Fats 

Rye bread ...    . 
Whole—wheat bread. ■ 
Macaroni.   <    .     . 
Noodles  
Vermicelli  
Whole—wheat flour . 
Dried biscuits «   »   • 
Millet  
Buckwheat meal • ■ • 
Pearl—barley meal • • 
"Hercules" meal • • 
Oatmeal .     .    .    .   • 
Rice  
Semolina        •   •     • 
Potato flout .     •   ■   ■ 
Peas , 
Beans ...... 
Milk  
Acidophilus milk -  . . 
Thin curds»     •    *    ■ 
Sour cream-     .   «.   . 
Butter.     . -   • 
Dutch cheese.   -  .   . 
Eggs (units),    .   .    . 
Meat, beef.     .    .   . 
Liver .    .     ,       .   , 
Codfish   .... 
Oleomargarine.     ,    . 
Sugar • 
Potatoes.       ... 
Carrots...    .    .  . 
Onions ..... 
Sauerkraut  .     .    . 
Beets •      .    -    .    . 
Dried mushrooms * 
Pickles        .    .   •   • 
Tomatoes .    .    .    ■ 
Tomato juice ,    .   . 
Cranberries.      .    • 
Apples •     .     » 
Coffee  
Salt ..... 

Total 

650.0 
025,0 
190,0 
70,0 
35,0 

123,0 
18,0 
40,0 

185,0 
40,0 
50,0 
40,0 
30,0 
40.0 
10,0 
40,0 
20,0 

650,0 
200,0 
440.0 
165,0 
437,0 
180,0 

2,25 
614,0 
100,0 
240,0 
60,0 

335,0 
700,0 
540,0 
227,0 
600,0 
110,0 

15,0 
135,0 
41,0 

500,0 
125,0 
900,0 
42,0 

150,0 

ani- 
mal 

veg. 
ani- 
mal 

veg. 

Carbo— j 
hydrates; 

in grams   t 

145.10 
6,24 

81,84 
4.45 
4.28 

44,98 
13.63 
8954 
17,10 
25,94 

432^0 

97,30 
117,25! 

17.58! 
6,47! 
3,23: 

11,05' 
I.46J 
2.95)   w 

14.80J   - 
2.66 
4.55 
3.64 
1.95! 
3,20 
0,07 
7,73 
3,32 

162,20 
5,24 
2.64 

39,27 
366.95 

53,61 
12,88 
8,74 
4,10 
0.35 

28,14 
3,25! 
2.10! 
4.86| 
1.42 
3.30, 
0,66 
035 

0,3 
2^3, 

9.90 
9,31 
1.01 
0,37 
0,19 
1,35 
0,22 
0,74 
2,91 
0,32 
2,45 
1,96 
0,35 
0,32 

Ü>8 
0,34 

55,86 

3,84 
1.14 
0,15 
1,86 
0,07 
0.34 
0,12 

346,63 655,98 96,41 

-\ 

I     5   I     6   I 

68!. 4: 

1 135.4. 
iK».:: 
51,5 
25<> 
84,7- 
10.+: 
24.9" 
W2i 
26.9; 
30" 
24.4, 
2IJi 

*■! 

20U 
lo.o ■• 

23W
L

: 
5ih 
5i\ s. i- 
2/1 
I:- 
(>£. 
2.4- 

316.6'' 
376.!: 

34,'. 
17.:- 
17,i- 
8> 
4.6' 
2.4 
of 

20,'' 
8.4 

88.4 
—    . 

3597.* 

r* _ 



Table 5 
(cont'd) 

"~~~ C* 8» Pe A A 6t Bs m C 

Calorie 
count 

i 
in milligrams 

S 9 » 11 .   IS S3 15 IS 

:     • 
«50 429,0 34813 94,05 2,48 'lJ6 I4JS5 
■■»47 546,75 1 883.25 183 —. 1,42 1,01 243 ~.. 

52,27 41,80 273,«) 23 _* 0,21 0,14 33 — 

40,31 15.40 100,80 0.84 — 0,08 0,65 1,19 —. 

20,15 7,70 50,40 0,42 _- 0,04 0.03 ®m _ 

?5,67 26,80 177,80 1,48 — 0,13 o;os 13 _-»! 

:0,76 4,86 16,73 0,17 _ 0,01 Ö.01 03 _ 

213 5,60 130,89 __ — — — •— — 
79,58 72,15 418,50 23 — 03 — _ — 
J4.34 8,0 72,40 0,80 — —- —. — .     —■ 

J/,0 34,50 196,0 1,90 — 0,15 0.03 &S _ 
13,16 27.60 156.80 1,52 — .    0,12 0,03 §,4 — 
.'■9.45 2,70 28^0 03 — i_ .— _ ~ 
33,88 8,0 373 0,40 — .  — _ — __ 
"-?',! 2 2,10 1230 ©,08 — — _ .— ™  ■ 

:63 33.60 160.0 23 — — 0,04 0,4 
■ 

f.7,80 26.40 95,0 1,58 — 0,03 0,01 -. 
:ö.70 5580,0 432450 9.30 558 2,33 73 ä3Sä^ 46,50 

•■4,98 240,0 '  ,186.0 o;4o 03 0,1 •0,34 1.0 2& 
-iso ' 395,0 792,0 0,88 ~— -_ — —, __ 
",90 14;,90 110,55 0,33 0,99 0,08 ™ — ~_ 
y,94 65,55 74,39 0,88 53 — ™ — — 
•327 1598,0 1 170,0 2,16 1,62 G.Ö5 0,71 _. ™ 

\\19 74,25 2023 3,38 2,93 0.16 03 mm —- 
■J,0 41,40 7453 10,12 0,14 0,68 0,77 I7fi& 5,52 
im 38,03 5543 26,04 26,04 0,35 13 • UM 293 m .     60.84 3433 0,32 __ 0,10 0,14 __ lj© 

..'.50 ™   ■   -~' — -!~ ._ • .*   _: — 
>,09 «. w _* — _ _» — -_ 
3.71 2023 ' 870,75 14,17 0,38 1,32 %U ' 18,75 .140.25 ' 
J,8S 220,32 . 569,16 2,30 11.49 0,46 0,32 .1,84 19,32 
.3 55,97 237,39 0,77 0,04 0,14 0,02 — 16^ 
:,io 270,0 174,0 6,m 0.12 0,12 0,42 IJB& 120JD 
5,12 23,50 31,02 e,C7 0,01 0,11 0,08 — 8,05 
"•,83 13 12.15 0,09 — .   0,03 —■ ™ ijso 
i.08 17,55 354 0,40 0,81 0,81 ™ —, 5,4© 

' ".17 2,40 6,0 0,12 Ö.41 6,02 0,02 0,02 123 
450 45,0 Ü10.0 2ß 8.5 0,35 03 2ß 170.» 
'■,66 24,40 9,78 1,10 _» — — J       w I2£ 
.3 4&,m 89,10 43 0,73 0,32 0^" •4DJ50 51,03. 

750,0 
—■ 63 — — — — ■   —   ■ ■ 

58 11 187,10 17S3S.8 217,5$ 653 13,13 18,33 1743 6413 

i~6   - 



Table 6 
(cont'd) 

Fats 
Carbo- 
hydrates .Calorie , 

count 

c« t> F« 

in milligrams 

;    6   . 1          * 7 8 t »•     ' 

i 
0,32 29,46 136,88 8,0 37,20 0.40 
3,49 4,94 65,50 120,0 93,0 0.20 
_ 4.72 19,37 _ — — 
4,20 0.03 39,37 '   0,75 0,85 0,01 
3,49 4,94 65,50 120,0 93,0 05» 

■ — 
14,18 58,12 — — — 

0,39 45,18 217,07 27,0 93,0 : OJ90 
J2.59 0,09 118,11 2,25 2£5 om 
J4.48 103,54 .    719,92 398,00 319.60 1J4 

i 
;0,30 33,89 162,77 20,25 69,75 0,68 
5,39 0.47 78,14, 177,0 130,0 054 
6,29 34,36 240,91 197,25 199.75 |        0,82 

0,11 14,66 .     68.66 4,40 •28.80 055 
0,01 0,71 3.33 2,40 124» 0,03 
0,02 0,59 2,86 4,80 12,40 0,05 
0,14 13,93 62.73 0,75 3250 0,53 
4,20 0,03 39,37 0.75 0,85 0,01 
122 0,34 64,0 5,76 103,68 1,42     .c 
0,40     j *    39,70 175,64 20,0 86,0 1,40 
a.oi .   1.06 4,94 3,48 14,76    . 0/15 
3,03 0,89 4,28 5,60 12,70 0,06 
450 0,03 39,37 ;         0.75 035" 0,01 
4.20  ■ 0,03 .39,37 0.75 035 m 
™ ■'    9,83 4133 5.40 0     9,90 0,36 
— 5,0 20,50 8.0 22,0 0.40 
0,60 41,30 199.0 26,0 211,50 5,70 

3.14 128.10    j 765,38 89,83 547,99 10,28 

'3,48  ■'■ 0,96 69,60 72,0 

*        *- 

lj60 
'.14 0.99 75,80 25,80 20,10 0,05 
-J.98 9,88 131,0 240,0 186,0 0,40 
)30 33,89 • 162,77 29,25 69,75 OßS    . 
?,59 0,09 118.11 2^5 2£5. 0,03 
),30 .     20.65  . 99,50 13,0 105^0 2^5 

,79 66,46 655.78 373^0 527,90    | 5J2 

-JO «332,46 2382.99 1058.38 159554    j 18^6 

n 



Table 6 

Menu for Children from Seven to    Eleven 

■■■■*■'. -.- -m'OMi'f 

Gross'- l-iin^Cr 
Apportionment   ' 

weight r-"*"? 
Menu 1 

in grams      r 

1 * 3 j        .«-. 

First breakfast     i 

Semolina in milk 
Semoiins 
Milk 

40,0 
100.0 

3,26 
3.12; 

Sugar 5,0 zJ 
Butter              i 5,0 o,<r 

Coffee with milk Milk 100.0 m 
.  Sugar 15,0 — j 

Coffee 6,0 — 
• Roll with butter Roll 100.0 6.S-! 

Butter               i 15,0 o,if: 
i * 

.For first breakfast: 16,s! 

Second breakfast   ; 
i 

- 1 
Roll with cheese Roll 

Cheese 
75,0 
20,0 

5.1Sf 
5.« | 

- For second breakfast: io.it: 

Lunch • 

Noodle soup and bone    \ Noodles 20,0 m 
decoction Onions 10,0 OjG' 

Carrots 10,0 0,« 
Potatoes 100,0 1.0; 
Butter                 j 5,0 Ofr" 

Stewed meat with potatoes Meat 
Potatoes 

85,0 
250,0 as* 

Onions 15,0 0,i 
Carrots 15,0 0.(t 
Butter*             i 5,0 Ofi 
Butter                i 5,0 M 

Apple Apple c    100,0 0,2 
Tomato juice Tomato juice 100,0 

I 

Bread Bread 100,0     1 tff 

For lunch: ?< 
Supper . i 

Curds with sour cream Thin curds 80,0 i*f 
Sour cream 30,0 Of 

Milk Milk 200,0 6^ 
Roll and butter Roll 75,0 , s,:; 

Butter             i 15,0 ft'. 
Bread Bread 50,0 2-\ 

For supper". 30J 

Total for day: 81.' 

- i-i 



Table 7 

Menu for Children from Seven.to Eleven 

Menu 
weight 

-v 
Proteins 

-i Apportionment 
rams      I ing 

1 I » 4l 

First breakfast ' 

Macaroni with cheese Macaroni 
Dutch cheese 

60,0 
20,0 

4,62 
5,0 

Butter 7.0 0,07 
Milk Milk 200,0 6.241 
Roll with batter Roll 50,0 3,4T 

Butter 15.0 0.1Ö i 

For first breakfast: 1       19Ä. 
.Second breakfast 1 

6,1c! Roll and butter Roll   .... 75.0 
Butter 10,0 O.lt; 

For second breakfast: 5,2v. 

Lunch . '■       . i 
Milk soup with rice Milk                    .    . 250,0 7.8f! 

Rice 30,0 1,9t: 
Butter 5.0 MCj 
Sugar 5,0 

Stewed liver with potatoes   •■■ Liver 100,0 .    17.H '' 
2,4: 

and sauce Potatoes 200,0 
Onions 10,0 0,tt 
Flour 3,0 O.E 
Butter 5,0 " o,o: 
Sour cream 10,0 OJ. 

Cranberry jelly Cranberries 25,0 wj 
Sugar 15,0 zJ 
Potato flour 10,0 0,0 

Bread Bread 100,0 •    55, 

For lunch: !        3o.r 

Supper 1 
0 

Salad with fish Carrots 46,0 o,r 
Beets 50,0 0,t" 
Potatoes 100.0 W 

, Pickles 25,0 0,!- 
t Onions -   >   12,0 o.i: 

4 Oleomargarine 10,0     ' -rl 
Codfish 50,0 '    5.1. 

Coffee with milk Milk 
Coffee 

100,0 
6.0 

Sugar 15.0 
Bread Bread 100,0 5.:' 

Roll Roll 50,0    . fc 
Apple Apple 100,0 o; 

For supper:                     | ao; 
Total for day: * '     8».; 

Ci 



Table- 7 
(cont'd) 

;  Fats 
Carbo- 
hydrates Calorie 

count 

Ct P Fa 

: 
| in milligram! ; 

s 1           « 7 8 i          » 1            *> 
1 

0,26 36,64 171.65 HJB 72JS 0,60 
5,99 0.47 78,14 177.0 130.0 0,24 
5,88 0,04 55,12 1,05 1,19 0,01 
6,98 9,88 131,0 .   240,0 186,0 0,40 
0,20 ■     22.59 108,50 13.50 4§#> 0,45 

12,59 0,09 118,11 2^5 V& 0,03 

32,00 1       69,71 662,52 444,80 j       438.24 1,73      ° 

1 
03 33.89 162,77 20,25 69,75 0.68 
8,4 0,06 78,74 1,50 1.70 0,02 
8.70 3355 241,51 21.75 71,45 |        0,70 

i 
1     8,72 '« .   12,34 163.75 300/) 233,0 0,59 

C^B 21,52 99.45 2,10 .28,80 0,21 
;    4,30 0.03 3S,37 0,75 0,85 0,01 

'i     — 4.72 19,37 ,  — _ —          a 

4.10 2.10 116,99 39,03 554,28 26,04 
' 0.» 3&51. 146,37 17.50 '     75,0 1.22 

0,01 0.7i 3,33 2,49 12,0 0,03. 
— 2,18 9.04 0.70 5j0 

0,«5 
0,04 

4^0 0,03 r       39,37 0,75 0,01 
'238 0.33 24,60 8,60 6JS 0,01 
— 1.72 7,31 5,0 20 0,20 

>'i   .      • 14.18 58.12 —   
7,27 30,12 2..0 12,50 0.0S 

Off)    - 41.30 199,0 26,0 211$ 5,70 
24^9 141,14     ! 956.19     1 404,93     | 1141,98 33,05 

j 
0,10 jz.82 ; 

0 
13,57 1854 47,12 0,18 

0,03 ' 3.99 13,27 • 10.0 13,20 03 
.    0,14 13.93 62,73 7.50 32.25 033 

0.02 0,86 2.38 2£0 5*CV 0,06 
0,01 
9,31 

0,89 4,16 
86£8 

2£0 12^0 0,04 

0,08 
3.49 

— 23,21 12,4? 70.40 Oj37 
4.94 65#> 120,0 93,0 03 

■   — 14,18 58,12 _.. ' _ „ 
0,60 
0,20 

41.30 199,0 264» 2114» &7Ö 
42,59 108,53 13.50 

5,40     j 
46,59 Ö.45 

9.83 41.33 <&m 0,35 
. 13,98 135,33    j 684,3a'    j 218,62      1 543,87     1 7JÖ 
"W     I     333,13     |    2544.60    |     10S3.13     J     2192^4    |       44.18 

GO   — 



ü)able 8 

10-Day Pood Product Assortment Per Children's Home 
Child from 11 to 16 Years of Age 

Gross 
wt.      ! 

proteins Fats 
 f 

Carbo- i 

Name of food products animal] veg. • animal veg. 
hydrates' 

i 

In grams                        j 

1 9 3    i     4     | »      1      •      1        7      ■': 

2450,0 wmm 144,55 mm. 14,70 101135 
2520,0 _ 173,38 — 9,78 1138,90; 

Pastry .   •    •    .  ,  40,0 — 2,68 — 2,68 29,-10. 
Macaroni •     •    *  240,0 _ 2250 — 1,27 175.S7 
Noodles  80,0 — 7,40 — 0,42 58,02 

35,0 .  — 353 _ 0,19 25,« 
128,0 — 11,43 — 1,39 88,07 

Millet •    -       - •  - 
21,0 
50,0 

*■** 1,70 
3,68 «» 

055 
0,93 

1250 
31.1S 

240,0 ■ — 1950 —. 3,76 154,65 
Oatmeal .    •     ....... 60,0 — 5,46 — 2,94 36,66 

50,0 — 3,32 _ 0,40 33,6< 
60,0 — 5,46 — 2,94 36,66 

Rice  30.0 _ 0,95 — 0,35 21,52 
Semolina *      ».,.... 40,0 _ 350 — 0,32 29,46- 
Potato flour -   *  30,0 _ 052 — _ 21,82 
Peas •              80,0 — 15,46 — 2,57 4057' 
Beans ,    .     ,  20,0 — 3,32 — 0.34 10,0 

4320,0 134,78 — 150,74 — 213,36 
Kefir  400,0 17.16 — 14,41 — I3,«j 
Acidophilus milk  200,0 6,24 — 6.98 — 9,i& 

715,0 132,99 — 459 — 8.5S- 
155,0 4,18 — 36,89 — 5,11; 
489,0 4,79 _ 410,61 — 2J33 
150,0 42,30 — 34,78 — 3,09 

2,25 12,17 — 11,50 _ 6,55 
682,0 99,33 — 9,73 _• 2,76 

Liver.    .   -   -  » :    100.0 17,10 — 4,10 _ 2,10 
260,0 11,69 — ■ 051 — — 

Ollomargarine.    .    ; .  . . . 98,0 — — — 9154 — 
480,0 — _ — _■ 430.02: 

3435,0 _ 45,95 — 0,26 48151 
Carrots ,.                    ..... 342,0 _ 2,06 — 0,73 21,55 

164,0 — 1,52 — 0,11 14,41 
450,0 _ 1,19 — — 9,38 
160,0 — 2,06 _ 0,11 12,91 

Dried mushrooms  15,0 — 3,30 ' _ 0,34 4,66 
135,0 
44,0 

— 0,77 
0,76 Mllll 

0,10 0,95 
2,52 

45,0 __ 0,11 — ■_ 3,10 
40,0 — . 0,48 _ 0,36 20,48 

200.0 _ 0,50 — _ 19,65 
500,0 _ — — - — 20,0 
42,0 

Sö*t   •      «     *       »•••«•* 150,0 — — — ■ —~ "~"    j 

Total     . . . 482,74 488,68 | 68454 139,28 4 275,851 

6/ 



Table 8 
(cont'd) 

•-*"—■"" 

Ct P Fe A B» Bf PP C 

Calorie 
count 

1 
in milligrams 

« ■ * 10 11 IS 18     | H IS 15 

875,50 636,0 5169,50 137.&5 3,68 1,72 22,05 
■ 

-470,11 680,40 1925.10 22,68 — 1,76 1,26 30J24 *"* 
156,40 14,0 47,0 0,45 — . 0.03 0,02 0,48 ~* 
«23,92 52,80 345,60 2,88 _ 0,26 0,17 3,12 «. 
274,64 17,60 115,20 0,96 —   . 0,08 0,06 • 1,04 *"" 
120,15 7,70 43,20 0,42 — 0,04 0.03 0,59 ~~* 
421,45 27.90 185,0 1,54 — 0,13 0,03 2,04 ■"" 

59,22 5,40 18,60 0,18 — 0.02 0,01 0,24 *■— 

151,61 7.0 163,50 _ ~ — ~,   . *"■* 
M» 

747,84 83,50 542,40 2,88 — 1.2» — 
0,60 

"*"° 

200,40 41,40 225,20 2,28 — 0,18 0,04 '      """■ 

155,42 10,0 90,50 1,0 — — — — <tT~m 

200,40 41,40 225.20 2,28 — . 0.18 0,04 6,60 ""• 
89,45 2,70 28,88 0,27 — _ — "** *" 

136,88 8,0 ,37,20 0,40 — — —- ™** 
«~ 

90,37 7,0 41,0 0,24 0,02 0,07 0,04 W *-». 
252,40 67,20 320,0 4,56 — — 0,07 0,80 «W 

57,80 26,40 95,0 1,58 — 0,03 0,01 *" 
43,2& '-29,55 5184,0 4017,60 8,64 5,18 2,16 7,34 21,«> 

->ol,I9' 480,0 372,0 0,80 0,48 0,20 0,68 2,0 4,0 
131.0 240,0 186,0 0,40 0,24 0,10 0,34 1,0 2,0 
E2J06 643,50 1 287,0 1,43 — ■ _' — — ~" 
*!,30 133,35 103,90 0,31 0,93 0,08 .— ■ — ™* 

N:0,39 73,35 81,13 0,98 5,87 _ — — ■""* 

"09,58 1327,50 975,0 1,80 1,35 0,05 0,54 — ■* 

: 59,10 74,50 225,0 3,75 2,93 0,16 0,36 6,97 —» 
-.12.0 46,08 829,44 11,23 0,15 0,77 0,87 18,90 6,13 
.16,99 39,03 ■554,28 •26,04 26.04 0,34 1.4S 14,23 37,92 
49,88 65,91 371,80 0.33 . — 0,10 o,is • ' 1,86 ■ ™~ 

.■48,51 __ _ __ — _ „_ — .. ™» 

~63,0S 
66.28 259,0 1113,70 ÜÜ3 W8 1,67 <m 23,89 \«i&- 
03,53 239,20 a59,60 1,45 7,19 0,29 0.20 1,16 1232 
5821 40,60 173.20 0,56 0.03 0,98 0,14 — ll.SO' 
41,12 171,90 110,78 4,20 0,09 0,03 0,32 1,35 90,0 
62,40 34,0 45,88 0,95 0,t4 0,16 10,90 — 11,10' 

1,80 35,83 0,97 6,07 0,04 — 0,03 _ ~ 
12.06 14,04 28.08 0,33 0,08 0,08 _ — 0,05 
!3;32 2,70 6,75 0,13 0,44 0,03 0.02, 05 13,20 • 

4,40 13,16 9,0 3,60 0,40 — — ' — — 
»20 19,60 38,0 1.0 0,68   _ — 2,40 
tf,66 10,80 19,80 0,72 0,16 0,0? 0,07 0,90 '    11,35 
>2m 45,0 110,0 2,0 8,50 0,65 am '2,0 170,0 

- 750,0 _ 6,10 _ —    ' — — •—• 

5,05 11633,50 20 637,70 273,63 60,98 15,37 30,09 158,86 608,93 

(c?- 



Table 9 

Menu for Children From 11 to 16 Years of Age 

Menu 

First breakfast ■ 
Oatmeal in milk 

Coffee and milk 

Roll with butter 

Second breakfast 
Roll with butter 

Lunch 
Soup puree, pea la bone 
decoction 

Goulash with mashed 
potatoes and sauce 

Kefir with sugar 

Bread 

Supper 
Potato cutlets with 
onion sauce 

Tomato juice 
Sweet tea 
Bread 
Roll with cheese 

Apportionment 

Oatmeal 
Butter 
Milk 
Sugar 
Coffee 
Milk 
Sugar 
Roll 
Butter 

For first breakfast: 

Roll 
Butter 

For second breakfast: 

Peas 
Potatoes 
Onions 
Butter 
Meat 
Potatoes 
Onions 
Tomatoes 
Butt et 
Whole wheat flour 
Kefir 
Sugar 
Bread 

For lunch: 

Potatoes 
Oleomargarine 
Flour 
Onions 
Eggs(unite) 
Tomato juice 
Sugar 
Bread 
Roll 
Cheese  
For supper: 

weight Proteine 

in grams 

60.0 
5,0 

150,0 
5,0 
6,0 

1000 
15.0 

100,0 
10,0 

100,0 
10,0 

80,0 
100.0 

10,0 
5,0 

200,0 
10,0 
10,0 
10.0 
5,0 

200,0 
15,0 

150,0 

300,0 
20,0 
10.0 
104) 
0^5 

100,0 
20.0 

100,0 
50,0 
20,0 

5,46 
0,03 
4.68 

3,12 

0,10 

20,29 

0,10 

6,38 

15,46 
1.04 
0.09 
0.05 

12.43 
2,43 
0.05 
0,24 
O.Ri 
0,44 
6\24 

8,85 

47,451 

a» 
as' 
0.0? 
1.4»; 

34-:: 

IM 

Total for day: |      S5£ 

hS 



Table 9 
(eonf d) 

'     Fats 
Carbo- 
hydrates Calorie ; 

count 

Ca p 

.; in milligrams 

s 6 T S              [             S             {             10 

2^4 
4,20 

3.4S 

Ö739 
8,40 

36,66 
0,03 
7,41 
4,72 

4,94 
14,18 
45,18 
0,06 

240,0' 
39.3? 
98,25 
19,37 

65,50 
58,12 

217,07 
78,74 

41.90 
0.75 

18O.0 

120$ 

27,0 
1.50 

235,20 
0,85 

140,0 

83,0 

93.Ö 
1.70 

1M 
0,01 
0,30 

am 
0,90 
0,02 

24,65 113,18 816,42 371,15 563,75              3.71 

0,39 
8,40 

45.18 
o,oe 

217,07 
78.74 

27.0 
1,50 

93,0 
1,70 

0,90 
0,02 

8,79              45,24 295.81 28.50 94.70              0,92 . 

257 
0,14 
0,01 
4,20 
1,22 
0,33 
0,01 

8?40 
0,06 
5,24 

0,90 

4027 
13.93 
0,71 
0.03 
0,34 

32^1 
OJ1 
0.73 
0,06 
3.43 
5,04 

14.18 
61.95    • 

252,40 
c    62^7 

3,33 
39,37 
64,0 

146,37 
3,33 
a?o 

78.74 
16,42 
&4.9S 
58.12 

298,50 

6759 
7,50 
2,40 
0,75 
5.70 

17,59 
2.40 
0,60 
1,50 
1,10 

240,0 

39,0     " 

320,0 
-     32$ 

ISM) 
0,85 

83,68 
75,0 
12,0 
1,50 
1,78 
7,20 

186,0- 

4,56 
0,56 
0,03 
Üßi 
1,41 
1,22 
0,03 
ejos 
0,02 
0.0S 
QM 

SL55 

23,08 173,89 1121.63             385,65 1058,43    S       15,88 

o.:3 
18,62 
0,12 
0,01 
1.38 

o.eo 
0,20 
4,64 

41.80 

~SM 
0,7! 
0,07 
5.0 

18,5» 
413 
22,59 
0.41 

188.19 
173,17 
32,84 
3.33 

19,09 
20,50 
77,30 

18^,0 
103,51 
67,95 

225© 

2J28 
2,40 
8,0 
9ß 

2S.0 
13Ä> 

177,0 

97,0 

14.40 
12,0 
23,0 
22A 

2n,o 
46,50 

133,0 

tm 
©,12 

.   Ü.3S 
Ö.40 

5,78 
0,45 

26,00     1      137,54     j        889,88 250,63    j       555^9    j        8M 

82,52 469,94     | 3120,74 •1045,90;    1 2272,78    | 30.43 

kH  - 



Table 10 

!/.enu for Children from äleven to Sixtean Years of 
Age 

Menu 

First breakfast 

Noodle pudding with curds 

Tomato juice 
Coffee with milk 

Roll with butter 

, Second breakfast 
Roll with butter 

Lunch 
Potato soup with meat 
and beans 

Stewed meat with potatoes 

Fresh carrots 
Apples 
Bread 

Supper 
Millet gruel in milk 

Kefir with sugar 

Bread 
Roll with butter 

Apportionment 

Noodles 
Curds 
Milk 
Butter 
Sugar 
Eggs 
Tomato juice 
Milk 
Sugar 
Coffee 
Roll 
Butter 

For first breakfast: 

Roll 
Butter 

Gross 
weight Proteins 

For second breakfast:   1 

Meat 
Potatoes 
Beans 
Carrots 
Onions 
Butter 
Meat 
Potatoes 
Tomatoes 
Onions 
Butter* 
Butter 
Fresh carrots 
Apples 
Bread 

For lunch: 

Millet 
Milk 
Sugar 
Butter 
Kefir 
Sugar 
Bread 
Roll 
Butter 
For supper: 

in grams 

100,0* 
10,0 

42,0 
130,0 
20,0 
15.0 
10,0 
7.0 

«5,0 
•300,0 

5,0 
10,0 
5,0 
5,0 

100,0 
100.0 
150,0 

50,0 
120.0 

5,0 
5.0 

200,0 
20,0 

100,0 
50.0 
10.0 

60,0 5,55 
50,0 9,30 
80,0 2,50 
5,0 0,05 
5,0 -~- 

0,25 1.22 
100,0 — 
100,0 3.12 
20,0 — 
6.0 — 

100,0 6,88 
10,0 0,10 

23.72 

6,88 
0,10 
6,9« 

6,21 
1,39 
3.32 
0,08 
0,09Ä 
Off! 

12,42 
,3.13 

'D.10 
0,09 
0,05 
0,05 
0,60 
0,25 
8,85 

36.70 

3,68 
3.74 

OÖ5 
6,24 

5,80 
3,41 
0,10 

T     2335 

I Total for day: t      95,55 



Table 10 
(cont'd) 

j    Fats 
Carbo- 
hydrates Calorie 

count 

c» P ft 

;             .   • in milligrams 

r s     t      e •7 s 9 io 

i 
0,32 
0,30 
2.79 
4,20 

1.15 

:      3,49 

|       I 
1      0.39 

8,40 

43,97 
0,60 
3,95 
0,03 
4,72 
0.05 
5,0 

,  4.94 
18.90 

45,18 
0,06 

205.98 
43,50 
52,40 
39,37 
19,3? 
15.91    . 
20.50 
65.50 
77.50 

217,07 
78.74 

135 
45.0 
96,0 
0,75 

83 
9.0 

120.0 

27,0 
130 

86,40 
90,0 
74,40 
035 

233 
22,0 
93,0 

93,0 
1,70 

0,72 
0,16 
0.10 

, 631 

039 
0.4S 
050 

0.90 
0,02 

2S.04 127,40 835,84 320,45 484,35 235 

'     0,39 
8,40 

45,18 
0,06 

217.07 
78.74 

27,0 
.   130 

"   93.0 
1.70 

039 
050  . 

8,79 4554 295,81      |         28,50     i     . 94,70 1,10 

•     0,61 
0,19 
0,34 
0.03   ~ 
0.01 

i     5,88 
.-     1,22 

■0,43 

k     0.01 
44» 
4.20 
051 

'       « 
0.90 

.     0,17 
18,59 
10.0 
0,89 
0.71 
0,04 
0,34 

41,80 
0,35 
0.71 

'      0,03 
0,03 
6.41 
9,83 

61,95 

32,0   * 
83.64 
57,80 
.458 
3,33 

55,12 
64.0 

188,19 
135 
3.33 

39,57 
39,37 
30,74 
41,33 

298,50 

f235 
10,0 
26.40 
5.60 

•       2,40 
1.05 
5,76 

2230 
.0,30 

2,40 
0.75 
0,75. 

4030 
5.40 

39,0 

46,84 
'   43,0 

95,0 . 
12,70 
12.0 

1.19 
103,(58 
'97.0 

0,75 
12,0 
0,85- 
0.85 

105,40 
9,90 

316,50 

0,70 
138 
0,03 
0.03 -- 
03i 
1,42 
1,75 
031 
0.03 
0.01 
0,01 
0,43 
0.3S 
835 

1853 151.85      i        942,85 165,96 857.66 16.15 

■    0.93 
4,19 

420    ' 
5^4 

030 
050 
8,40 

31,18 
5,93- 
4,72 
0,03 
5,04 

18,90 
41,30 
22,59 
COS 

151,61 
68.60 
1937 
3937 
94,98 
77,50 

199,0 
103,51 
78.74 

7.0 
1443 

0,75 
240,0 

26,0 
1330 

1.50 

<   153,0 
111,60 

035 
186.0 

2lTo 
46.50 

1,70 

05« 

0Jl 
0.40 

5,70 
0,45 
0,02 

23,76 125,75 &3T.ÜS 432,75 720,65 6.82 

7132 45054 2912.18 ;       947,65 2157,35 25,93 

-    Lb 



Table 11 

Composition of Studied and Suggested Rations for Chil- 
dren 3 to 7 lears of Age in Comparison with Phy- 

siological Norms 

noe«31TM« 
*«3WO*or» 

leCKHC 
HOpMH £) 

OXTTä» 
»syieanoro 

Co«»» 
npeMosceeHoro 

Besen (r) ..?..... . 

TKnpu (r)   A  

VrjieBonH (r) .'. . . . . 

KajOpKHHOCTk (Mit.)   .c.   . 

KajbiuiH (Mr) .:.... 

♦oc$op (ur) < . . . . . 

3K«ae3o (Mr) (\ . . . . 

CooTBomeBBe Ca:P . ^<c 

68 

65 

241 

1871 

100O 

1600 

15 

1:1.5 

62,5 

52,4 

315,4 

20ä5 

4% 

1090 

24,1 

1:2,26 

V 

68,9 

66,0 

283,& 

2072 

1055 

1615 

20,3 

1: !,5t 

1) Indices; 2) Physiological Morms;  3) Qomposition of stu- 
died rations; 4) Composition of suggested rations; 5) pro- 
tein (grams); 6) fats (grams); 7) carbohydrates (grams); 8) 
calorie count (calories); 9) calcium (mg); 10) phosphorus 
(mg); 11) iron (mg); 12) ca.:P ratio. 

Table 12 

Vitamin Content In Suggested Rations for Children 3 
to 7 Years of Age 

HHKHeKCBSBKe   BHtlMBBOS 

Ö 
BHT3KRH A . ■*>. 

BHTättHB   82     rf. 

BHtawra B, A 

BHTSMHH PP M 

BarauHa C . .'. 

B fm iHcse BtrraMHB C s& der CBOIH- 

1,2 

1,8 

11,3 

71,5 

21.9 

1) Same of vitamins; 2) quantity (mg); 3) vitamin A; 4) vita- 
min Bx; 5) vitamin B2; 6) vitamin PP; 7) vitamin C; 8) vege- 
tables juices, fresh fruits & berries including vitamin 0. 

67 



Table 13 

Composition of Studied and Suggested Rations for Pupils 
in School Children's Homes Compared with Norms 

V 
nonsrra»» 

?.iKH<r) .'• • „pu toff  —. 
;-.ieBoau (r) '.'. . . . - 
JOplliiHOCTfc (HUI.).'^. 
.-.bUMH {»*r) Ji . . .  . 

:.ci))op (Mr)   •/%.. . ■ • 
0.1630 (Mr)    /<>.   .   .   .   . 
oTHoaieHKe Ca: P St> . 

4-$h.oxotme<x*t nopttu 6 
CocTia 

Csraa npe&«nr»Moro 
fc     puufos* 

3 
wii «reft zm Mtet 1» ICTC* 

or 7 » H 
juw xereft 

or 7 JIO 11 OT 11   JtO 15 or 11 v> 
Mr JCT JCT IS jrer 

78 98 79 78 97 
81 86 50 •      75 .82 

297 A24 435 356 423 
2291 2940 2541 2479 290O 
IOC» 1000 505 1117 1161 
1500 1500-2000 1486 1785 2054 

15 15 34 21,7 27,2 
1:1,5 1:1,5-1:2,0 1,0:2,93 1:1,60 1:1,77 

) Indices; 2) Physiological norms; 3) for children 7-11; 
I for children 11-15; 5) Composition of rations studies; 6) 
jmposition of suffested rations; 7) for children 7-11; ö) 
>r children from 11 to 15; 9) protein (grams); 10) fats 
;rams); 11) carbohydrates (grams); 12) calorie count (calo- 
Les); 13) calcium (mg); 14) phosphorus (mg); 15) iron (mg); 
?) relationship of Ca,:P. 

Table 14 

The Vitamin Content in Suggested Rations for School 
Children's Homes 

.0 HSKI H*KMescsame «aTiieüROB «re* 
7-«-ll sat 

'raMHB A  J\,  
T3VKB Bj .?.  
rauHB Bj 4».  •  • ■   •  
ia«HH PP   ? . >.  
TaMHH C   .  -if.  •  .  -  • .*  •  • 

'.M SHCie BHTaMRB C 38 C5CT 0B015BHX COKOB, CB6- 
■iix $pyicfoa H aro« <%  

6,5 
1,3 
IS 

17,5 
6i2 

23,3 

\ ««BOB xn 
«ere* 

H-IS*« 

6,1 

3,0 
15,9 
60,1 

18,6 

Hame of vitamins; 2) Ration for children 7-11J 3) Rations 
.r children 11-16; 4) Vitamin A; 5) Vitamin Bi; 6) Vitamin 
>; 7) Vitamin PP; 8) Vitamin C; 9) Vitamin 0 included in 
Igetable juices, fresh fruits and berries. 

4f _ 



Xhe Problem of the Organisation of Laboratory üontrol 

for Nutrition of the Population 

A. M. Ohlstyakova and K. V. Karpov 

Systematic study of nutrition of various occupational and age groups of the 

population for purposes of increasing its efficiency in accordance with the 

current requirements of science is the division of the vork of the medical 

hygienist. Xhe activity of the sanitation .physician is carried out b_y various 

methods in this direction» investigative-descriptive, interrogative-statistical, 

methods of studying gas exchange, balance method, and by means of laboratory 

examination of the food, etc. 

Xhe laboratory method of determining the caloric count and chemical compos- 

ition of the food occupies one of the important places in the study of nutrition 

of the population. In varying combinations with other methods' it gives a better 

idea of the actual condition of nutrition and is ti.e most precise method, «his 

method is widely applied in laboratories of the sanitary-epiderniological stations, 

and when there is good organization in the work it makes it possible for sanitation 

physicians to work with objective data and to attain an'improvement in the 

nutrition of the population effectively. Suitable performance and organization 

of laboratory control of nutrition is of importance for the successful -       : 

work of the sanitation physician in the area of increasing the efficiency of the 

nutrition of the population. 

For the purpose of studying the organization of laboratory control of 
rayon 

nutrition, we made an  - investigation of 27 laboratories of/      sanitary 

epidemiological stations in the city of Leningrad. We were interested in the 

volume of work of the laboratories in the Jftudy of nutrition, their adequacy in 

numbers of personnel. At the same time, we became acquainted with the nature of 

the methods used in each laboratory for the purpose of determining the chemical 

composition and calorie oount of the food, the order of formulating the results 

of analysis, end other problems of laboratory practice. 

It was established by means of the examination that despite the adequate 

«equipment of laboratories and adequate manning with qualified        physicians 

and sanitation chemists, the steady increase in the number of analyses in the 

study of nutrition and the constant perfection of methods of investigation, 

there are a number of organizational deficiencies in the work of the laboratory. 

Prom an acquaintance with the manner of carrying out laboratory control in 

other cities it was shown that these defects are not local but rather a re noted 

in a number of laboratories and other cities (Kiev and Minsk), therefore, the 

recommendations made below for the regulation of laboratory matters may be useful 

for laboratory workers in other Banitary epidemiological stations. 
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There are no standard methodological apparatuses, systems and methods of 

aaalysic in the rayon laboratories. Sach laboratory carries out an examination 

of the food according to its own systems and methods. In a number of laboratories 

the rations are examined according to awell-developed system: proteins are 

determined according to the Xt**U&ft& the use of   varies catalysts, 

fats« by the extraction method in a Soviet apparatus; carbohydrates, by the 

difference! vitamin 0. by the     accelerated method of the Itata Ufi*- 

Control Station with the use of ""^"^^ain; other vitamins and Mineral, 

salts are calculated according to tables. Here it should be noted that «he 

original samples, the state of aggregation of the sample being analysed (dry 

weight 4 food converted to a homogenous state, the quantity,, the concentration 

and the volume of the reagents used in the laboratories investigated were different 

in .many cases). 

Certain laboratories use a well-developed system of analysis,.but the 

proteins are determined by an accelerated method (according to. the.Bosin- 

Weismann method).       v 

In a number of laboratories of suburban rayons the analysis of the food■ 

is usually made according to the abbreviated system of fezemplyarskiy; the fats 

are determined by the acid method of Gerber; the proteins and carbohydrate* 

(in total) by the dry residue; the vitamins and mineral salts are not determined 

/S/calculated according to. tables. Nevertheless, the suburban rayons 

of the large centers are usually health-resort rayons and are in particular need 

of a proper organization of control of nutrition. 

The absence of any uniformity in methods of investigation not only excludes 

the generalization of material on a city-wide scale, but can lead to the 

inefficient expenditure of work time and reagents. Thus,- for example, almost all 

the laboratories investigated determine each .   course separately by means of 
the content of A  .  . . 

investigation in the process of obtaining/the various food components (proteins, 

fats and carbohydrates) for an analysis of the 24-hour rations, whereas many 

rations from/children's home medical institutions consista-o* 10-13 or more 

individual courses. 

We consider it better to investigate the composition of the rationales an 

average sample after the complete ration has been converted to a homogenous 

state, if there are no particular indications for the laboratory investigation 

of various parts of the ration (breakfast, dinner, etc.) or of each course 

separatelv. If the determination of the composition and caloric count of the 
" an . 

ration is accomplished according to/   average sample from the entire mass of 

the ration, the characteristic features of the diet, and in the given case of the 

distribution of the caloric count according to various meals, may be established 

by computation according to the fßpd-'-.roduot assortment. 
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Cases have been noted where samples of food are'sent to the laboratory 

without indicating the purpose of the examination. As a result of this, the 

laboratory is not able to use the beat systems and methods of analysis. 

The aims of laboratory investigation of the food may be different. 

a) Jood may be examined, for clarification of the degree to 

which the ration corresponds to thephysiological requirement of certain population 

groups. In this case, the entire 24-hour rations are sent to the laboratory» 

these rations are taken from the meal .*#"  the time of     distribution 

(entries, dressings and sweets are selected after 

careful mixings pieces of meat and fish, cutlets, pies, etc. are taken ejcactly 

according to weight indicated in the menu). Xhe laboratory investigation in 
for 

such cases is carried out according to a well-developed system   ill the 

constituents of the food (proteins, fats, carbohydrates, vitamins, mineral salts). 

She samples for analysis should come into the laboratory regularly and uniformly; 

on certain dates of each month in a quantity which is 

adequate for subsequent characterization of the biologioal rating of the rations 

and in any case no less than one or two rations a month for each installation 

being studied, for a more complete characterisation of the nutrition with 

respect to the variety of the food product ^assortment, the establishment of 

daily and monthly variations in the content of various food substances, etc. 

it is recommended that in parallel with the laboratory investigation an 

additional calculation be made withijespect to tho apportionments by means of 
Chemical        /-?/" 

calculating tables for the/composition and/H*w*«*rf' value of the food products. 
• .     of 

J. 0. Budagyan considers it necessary to make a theorftfcioal calculatiin/ no less 

than six-seven rations »er month, whioh amounts to 18-21 rations per 

season, and 72-84 rations a year. She theorOtical computatio/of the 

apportionments should be made by the food-sanitation physicians of the sanitary 
nutrition 

epidemiological stations. Ihis will make it possible for physicians to study/moro 

thoroughly. 

bj In various eases the laboratory-, may bs confronted with the task 

of determining only the protein or the vitamin or the mineral composition of the 

rations, of various dishes, food products or the preservation of Bubstances in 

the prepared food which have been stewed or extracted with water during the 

course of culinary processing1 (vitamins, mineral salts and others). In such 

cases it is/twftmciMttyeto send a complete 24-hour ration to the laboratory, and tho 

samples of interest to the physicians may be sent (for example» vegetables, 

fruits, vegetable courses — for their content and preservation of vitamin Oj 

•of various food products or culinary products — for their content of mineral 

salts, etc). The investigations of these samples are made according to systems 
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ana methods described in appropriate textbooks. 

c) A considerable number of Investigations needs to be carried out for the 

control of correct apportionments of food. Here, there is no need to send a 

complete 24-hour ration for analysis, but the physician may limit himself to 

sending various courses for the investigation. It is recommended that the 

selection of courses be made from the table. In this case, the analysis is 

best made according to a well-developed system by establishing separately the 

percentage of the apportionment which relates to proteins, fats, carbohydrates 

and calorie count, particularly in the examination of food from children's 

. adolescents' and medical institutions. She abbreviated system of 

investigation (according to Ekzempisrarskiy) may be' recommended only in those 

cases where there is no need to use data concerning the protein content in the , 

courses being investigated (vegetable *W fruit, certain groat courses, etc.). ; 

It should be taken into consideration that in the investigation of courses the  i 

making of.apportionments not uncommonly shows that the sample sent to the     ; 

laboratory is of a weight which deviates, in one direction or the other, fro»  j 

the amount indicated in the menu, as a result of which the analysis performed 

shows an overfulfilment or an underfulfilment of the apportionment and, in a 

very small number of investigations, does not reflect the true situation. In 

our opinion, in   drawing conclusions it would be better if the data obtained 

by the laboratory were applied not only to the weight of a single portion 

brought to the laboratory but also to the mean weight of the sample. 

She mean weight of the sample should be obtained by a person who is taking the 

sample for analysis by means of weighing 10-15 portions directly:      from the 

table at the installation during the entire time that food is being given out. 

The average weight of the portion is indicated in an accompanying document 

which is sent to the laboratory along with the sample. 

In the analysis of samples for the apportionment the necessity may arise 
chemical .      j.v 

of determining the/composition of the original unprocessed food, because the 

composition of various types of food products may vary considerably and may not 

correspond to the available data in certain seasons. The data obtained by the 

laboratory concerning a lack of correlation of the weight of the course to that 

fciven out, an underfulfilment of the apportionment with respect to various 

ingredients or to calorie count oblige the sanitation physician to select 

samples ,^-^t and several times at short intervals of time with the aim 

of excluding any accidental occurrences, and if unsatisfactory analyses are 

repeated he should take prompt measures for improving the nutrition. 

d) Finally, the laboratory may be confronted with the task of answering 

several questions simultaneously', for example, the composition and calorie count 
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of the rations, the construction of the apportionment, the degree of care used 

in the culinary processing of the food, its qualtity, etc.    The samples 

»hould bo taken and the methods of examination selected depending on the problems 

confronting the laboratory. 

The aim of the investigation should be clearly indicated in the accompanying 

document:sent to the laboratory along with the sample and the menu. The absence 

of this information complicates the work of the laboratory considerably. The 

matter Of formulation of the menus is particularly unfavorable in this respect. 

This important document, without which the investigations can not be 

made, is not uncommonly filled out in a careless manner. The food products in th« 

apportionment are not designated by their complete names, the varieties of food, 

for example, of meat, are not indicated, nor are the percentage of waste, the 

method of processing, etc. In the-menus sent to the laboratory not uncommonly 

such names, deprived of individuality with respect to the variety involved, may 

be encountered as* meat, fish, vegetables, instead of the correct designation« 

meat-fatty mutton, ffotch cheese with 50 percent fat, etc. 

In the table of apportionment sent to the laboratory the weight of the 

products Should be indicated in grämtet, which makes it unnecessary for the 

workers to carry out excessive calculations and permits them to avoid incorrect 

conclusions when the quantity of wastes deviates from the officially established 

norms. The food product assortment should be written separately for each meal; 

bread, sugar, butter should also be distributed in accordance with the various 

raeals. The menu should-be signed.of necessity, by the person performing the 

calculations, by the cook and by the person who has taken the sample. An 

example of a properly made out menu is given in Table 1.^ 

■ A properly made-out menu makes it possible to reduce the time of the 

: investigation considerably and to obtain more correct results. 

in certain laboratories inadequate attention has been given to a clear-cut 

formulation of the results of the examination made. This is explained by the 

fact that the laboratory does not have a uniform laboratory blank form; the . 

printing of the blanks has not been centralized, a number of laboratories makes 

out the blanks by hand, which takes up considerable time. 

The question of which indices resulting from the examination 

made need to be entered on the laboratory blank requires clarification. On the 

WS of numerous works carried out by various authors on the study of the state 

of nutrition of groups, the most important indices have been established, which, 
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in our opinion, should be reflected in the blank. Vie recommend a »uniform blank« 

form (Table 2) according to the indices of which it .is possible to make a 

more thorough analysis of the nutrition under study subsequently. 

Under the column »hote'U*dditional data are written/which are necessary for 
the physiological evaluation of the ration, for example, the quantity of animal 
t£ot£i£ bread proteins, milk fats, distribution of calorie count        in 
Seals & ?(llrsrbreakfast; second breakfast, lunch and supper) and others,in the 
rations. 

We call ^«uniform blank», brause part of the data in it obtained in the 

laboratory by means of chemical determination and calculated data which are 

needed in the examination are filled in by laboratory workers, while the 

remaining information, characterizing the completeness of the ration, A*  ft"** 

in by fa****i%i&K,  pnysicians of the sanitary epidemiological station. Ine 

food sanitation physicians draw a motivated conclusion <fr*»**  Mf     data 

obtained concerning the degree to which the ration corresponds to the 

physiological nutritional norms. On the basis of a study of the laboratory 

and theoretically computed results for various rations throughout the year (or 

other period of time) the physicians of the sanitary ep idemiological stations 

generalize the material on the sfcate of nutrition in the groups investigated, 

the objective material obtained in this way makes it possible for sanitary 

epidemiological stations to pose problems of improving nutrition to oommunity 

organizations with a sounder basis in the event they do not satisfy the 

appro ved norms. 

We consider it "expedient to suggest also a blank form for filling in 

laboratory data obtained with the aim of a control of the manner otm*te*£ out 

the apportionment (Sable 3)>    This  form makes it possible to establish not only 

the degree to which the apportionment is made according to the quantitative index, 

(calorie count), as is customary at the present time, but makes it possible to 

characterize the completeness with which the various food components—proteins, 

fats and carbohydrates—are brought to the consumer. 

Finally, our attention should be focussed on the inadequate use of 

laboratory workers and physicians of sanitary epidemiological stations^who do 

not work directly in the laboratories, in the work, Ihe laboratories of the 

sanitary epidemiological stations have accumulated considerable material on the 

quantitative and qualitative characteristics of nutrition chiefly of private 
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groups. This very valuable material is inadequately utilized by food sanitation 

physicians^ not thoroughly generalized so as to contribute actively to the 

organisation of proper nutrition on the basis of the data obtained. 

Despite a number of deficiencies noted iiythe organization of laboratory 

control of nutrition the rayon laboratories are improving the methods of their j 

work from year to year. While it waa only recently that in a great majority of 

rayoijLaboratbries the rations   . of the population nutrition were evaluated 

according to an abbreviated scheme, that is only from the point of view of the 

oalorie count, at the present time a well-developed system of investigation ie 

used for this, and not only a quantitative but also a qualitative rating of the 

food examined is given. The great majority of laboratories has mastered the 

method of determining vitamin 0 in the food well, and certain of them are studying 

methods of determining other vitamins (Bx, carotene) and determining in a 

laboratory manner the concentration of calcium and phosphorus in various food 

products. 

She rayon laboratortoa are confronted with the task of mastering all the 
very 

latest methods of investigation in the/near future for the complete evaluation 

of the nutritional products -<rt- of prepared- food, »or this purpose it is 

necessary to raise the organizational-aethodological aspect of laboratory 

activity to a   , higher level. Che need has matured long ago for revising and 

unifying the system and methods of laboratory control of nutrition, the forme 

of recording the material, centralized supply of the laboratories with uniform 

analysis       -• blanks, etc. In connection with these problems for 

increasing the prophylactic work it seems expedient to recommend that the 

laboratories in cooperation with the food sanitation physicians inereas e the 

volume of investigations performed with respect to the intensified study of the 

population nutrition by means of arranging their time for carrying out various 

types of analyses. With this aim in view the workers of the laboratory in. 

cooperation with physicians of sanitary ep idemioloßical stations should work out 
material for 

annual, quarterly and monthly graphs for the receipt of/analyses systematically, 

thereby bringing them to a' fine point of accuracy. 

It is to be recommended that in the study of nutrition of groups the 

personnel of laboratories and physicians should not be divided into many areas 

of work simultaneously but rather should        purposefully concentrated, 

at first on a narrower front and gradually expanding the scope of their 

activity (for studying the nutrition of trade schools, the rations of childrens 
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homes, hospitals,'etc.). A closer connection of practical workers in laboratories 

with scientific institutions of the «won, obla-t, republic, etc. should be put in 

to smooth rurmin," order» 

In the present article we have thrown light on the problem of regulating 

laboratory investigations of the calorie count and chemical composition of 

food, since this is one of the most important bases for the thorough study and 

increase^ in the efficiency of the population nutrition. An improvement in the 

laboratory control of the quantitative and qualitative composition of food 

requires the comprehensive participation and interaction of the laboratory unit 

and hygienic physicians not only of. the sanitary epideaiolo-ical stations but 

also of the departmental Aa~&&* service. Close association, mutual information 

and constant exchange of experience are obligatory conditions for the further 

improvement in the work of the sanitary epidemiologlcal stations in the field 

of proper organization of nutrition of various occupational and age groups of the 

population. The comprehensive work of all the units of the sanitation S~ervice 

will contribute to the most effective utilization of the latest achievementsi 

in the science of nutrition in the practical activity of the sanitation organs. 
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Table 1 

Headings 

1) Menu /.'•■. 
2) Outlay 
3) Wholewheat bread ;    v 
4) Rye bread from wallpaper UJ flour 199/°/ - 
5) Rice, one kind 
6) Groa ts, buckwheat 
7) Wheat flour, one kind 
8) Macaroni, one kind 
9) Sweet butter, one kind 
10) Compound fat 
11) Milk ^     x 
12) Meat (beef of average fatness) 
13) Fresh pike, perch 
14) Thin curds 
15) Sour cream, one kind 
16) Fresh carrots 
17); Pumpkin 
18) Onions 
19) Spinach 
20) Parsley, root 
21) Parsley, greens 
22) Bests 
23) Fresh cabbage 
24) Fresh potatoes 
25) Tomato puree 
26) Fresh cherries, one kind 
27) Apportionment — Food products in grams net 
28) First breakfast 
9QS  Gruel, rice, semolina with butter 
30 Minced meat rolled in cabbage leaves, with vegetables 
31) Wholewheat bread, tea with sugar 
32) Second breakfast 
33) Potato cutlets with curds 
34) Coffee with milk and sugar 
35) Whole-wheat bread 
36) Lunch 
37) Beet soup in a meat decoction 
38) Meat cutlets with macaroni 
39) Cherry jelly 
40) Rye bread 
il)  PiSS-perch decoction, fresh, with potato puree in milk 
43) Buckwheat gruel poured over with milk 
44) Whole-wheat bread 
45) Total 
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46) Waste {%) 
47) Potatoes. 30 
48) Cabbage. 20 
49) Beets 23 
50) Eggplant. 30 
51) Carrots 
52) Onions 
53) Meat (beef) with moderate amount of fat 
54) Fresh pike-perch 
55) Spinach 
56) Parsley 
57) Signatures: Pood Sanitation Physician 
58) Calculator 
59) Chief cook 
60)•Sugar, granulated 
61) Potato flour 
62) Vinegar 
63) Salt 
64) Tea 
65) Biscuit crumbs 
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Table 2 

Headings 

(list of courses and their weight for 
ration: breakfast,Vluhbh, supper)^_i. ; 

I) Laboratory stamp . 
2] Analysis No. . 
3) Material brought in 

each portion of the 
4) Who sent it „ 
5) Inhere it came from  
6) Nature of the packing  
7) Date arrived at laboratory 
8) Date of completion of analysis 
9) Data of Investigation '.'.'. . / 
10) I. Quality of Culinary Processing of. Courses (Appearan- 

ce, Odor, Taste) 
II) II. Theoretical calculation Of menu apportionment for 

each portion of the ration 
Menu i 
First breakfast 
Second breakfast 
Lunch ■   i 

12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
27) 
28) 
29) 
30) 
31) 
32) 
33) 
34) 
35) 
36 
37 
38) 
39) 
40) 
41) 

Supper 
Name of course 
Outlay 
Name of course 
Outlay 
Name of course 
Outlay 
Name of course 
Outlay 
Apportionment 
Products 
Net weight 
P. 
f. 
c. 
Products 
Net weight 
P. 
f. 
c. 
Products 
Net weight 
P. 
f. 
c. 
Products 
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42) Net weight 
43) P. -44) f.  45) c.  46) Total 
47) III  Composition and Calorie Count of 24-hour Ration 
48) According to analysis 
49) According to computation of the apportionment 
50) %  of theoretical 
51) Note . 
52) Total weight of 24-hour ration (g) 
53) Total dry residue (g) 
54) Total quantity of mineral salts (ash) (g) 
55) Proteins (g) 
56) Fats (g) 
57) Carbohydrates (g) 
58) Total calorie count of ration  , 
59) Concentration of vitamin C in vegetable and fuuit 

courses per portion (in mg)  a) b) c) d) 
60) IV. Vitamin and Mineral Composition of the Ration 
61) Content in Milligrams 
62 Vitamins 
637 Mineral salts 
64) Carotene 
65) Calcium 
66) Phosphorus 
67) Iron 
68) Magnesium 
69) Potassium 
70) Sodium 
72) Director of the Laboratory 
73) Performed the analysis 
74) Sanitation Physician 
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(Please see next page for 
translation of headings) 
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[Fable 3 

Headings 

1) Laboratory stamp 
2) Analysis No. . , A ■ .  . . . 
3) What was brought into the laboratory (list and weight 

of courses) > 
4) Who sent it in  
5) Where it came from  
6) Nature of packing 
7) Date of arrival of analysis^  
8) Date of completion of analysis^  
9) Data of examination . 
10) Quality of culinary processing of courses brought m 

(appearance, odor, taste) 
11) Name of courses brought in * 
12) Outlay * 
13) Name of product 
14) Net weight (g) 
15) Name of product 
16) Net weight (g) 
17) Name of product 
18) Net weight (g) „a-,,,, +« 
19) Apportionment — assortment of products according to 

each course and their weight 
20) Data of analysis 
21) By apportionment 
22) By analysis 
23) %  to which carried out 
24) By apportionment 
25) By analysis 
26) %  to which carried out 
27) By apportionment 
28) By analysis 
29) %  to which carried out 
30) Weight of course 
31) Weight of dry residue I 
32) Ash m 
33) Fats 
34) Proteins 
35) Carbohydrates 
36) Gross calorie count 
37) Director of Laboratory 
38) Performed the analysis „*„*„„ 
39) Conclusion 40) Food sanitation physician 

1288 mj) 
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