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USE OF BY-PRODUCTS IN PRODUCTION OF CANNED FOODS FOR CHILD NUTRITION 
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^ ‘ '’‘’‘‘ N u tritio n  p lays an im portan t ro le  in prophylaxis o f  such d iseases as anem ia, food  allergy o f  infants H o w ev er th e  range o f  special  ̂
cu ra tive-p reven tive  fo o d s particularly  canned  m eats, fo r infants available a t R ussian m arket is qu ite  lim ited. U se o f  un trad itional kinds ot 
m eat raw  m ateria ls hav ing  high b io logical value, fo r exam ple pork , is o f  special in terest in solving th e  prob lem  o f  child nutrition . R ational use 
o f  p o rk  having increased  con ten t o f  fat in p ro d u c tio n  o f  canned foods d ictates th e  necessity  o f  enrichm ent o f  the  p ro d u c t w ith  p ro tein  through  
inco rp o ra tio n  o f  iso la ted  soya p rotein . T his can lead to  decrease in the level o f  biologically  active iron, th a t is absolu te ly  undesirable for 
in fant’s organ ism  T h e  problem  o f  enrichm ent o f  canned foods being new ly developed fo r infants w ith  b ioavailable iron  w ithou t decrease  o f  their 
food value as well as o f  th e  rational use  o f  th e  m eat raw  m aterials can be  solved th rough  th e  inco rpora tion  into fo rm ula tions o f  natural by- 
p ro d u c ts  and b lood  being n o t significantly w o rse  th an  m eat w ith  respec t to  am inoacid balance, and b e tte r than  m eat w ith  respec t to  iron 

content.

Objective of investigations , . , , , . . . .- k
S ubstan tia tio n  o f  th e  com position  and study  o f  the  quality  o f  canned foods from  p ork  w ith  b y -p ro d u c ts  fo r im parting  p reven tive-curative »

p ro p erties  to  th em  and w ith  considera tion  o f  rational u se  o f  raw  m aterials.

Methods of investigations . . .  , . . , „r
C o m p u te r  design  o f  th e  fo rm ulation  o f  canned  foods w as carried  ou t according to  m ethodo logy  o f  N .N .L ipatov . B iological evaluation  o 

ready canned fo o d s  and  th e  study o f  th e ir effectiveness against iron  deficiency w as carried  o u t at th e  M o sco w  M edical A cadem y nam ed after
I .M .S echenov  u n d er th e  gu idance o f  A .A .K oro lev  according to  generally accep ted  m ethods w ith  th e  u se  g row th -w eig h t, b iochem ical and 

hem ato log ical c rite ria  on  w hite  m ale ra ts  w ith  the  initial w eight 60±2.5  g.
T he im m unom odula ting  effect - evaluation  o f  th e  effect o f  the  p ro d u c t on characteristics o f  im m une system  - w as determ ined  according to 

th e  m ethods o f  de term ination  o f  safety and effectiveness at the Institu te  o f  epidem iology o f  the  M inistry  o f  H ealth  p ro tec tio n  o f  Russia at a 
labo ra to ry  o f  im m unology and b io technology  u nder the  gu idance o f  V .I.P okrovsky  and V .V .L ebedev . T he experim ental approach  to  study o t I

hum oral im m unity  involved the  in itiation  o f  the  p rocess o f  an tigen-dependent pro liferation  and d ifferentiation  o f  B -lym phocytes , being the 
p recu rso rs  and an tibody-form ing  cells. T he m odel fo r the  study ing  o f  the  cell im m une response  is th e  reaction  o f  b lastransform ation  ot 
lym phocytes (R B T L ) u nder the  ac tion  o f  m itogens , particularly  phytohém agglutin ine (FG A ) o r  concanavallin  A  ( C on  A). L ym phocytes after 
th e ir  s tim ula tion  w ith  m itogen  in v itro  increase in size and tu rn  in to  blast-like cells , actively synthesizing  D N A , w h at is called blast-cell 

tran sfo rm atio n  o f  lym phocytes.

Results and discussion ....................................  . . _f
T h e  co m p o n en ts  o f  th e  fo rm ula tion  o f  canned  foods w ere  chosen  on th e  basis o f  m edical and b io log ical requ irem en ts to  th e  con ten ts

pro tein , fat, iro n  in th e  raw  m aterials and finished p roducts. C om p u ter designing o f  p ro d u c ts  form ulation  w ith  th e  p re-d e te rm m ed  com position 
w as b ased  ’ u p o n  th e  follow ing: d a ta  base abo u t com position  o f  food  ingredients, d a ta  base  o f  am ino acid, lipid and carbohydrate  re fe ren c
values p ro c e d u re  fo r th e  calcu lation  and evaluation  o f  balanced com position . T he p ro ced u re  o f  designing o f  th e  fo rm ula tions o f  canned  foo - ^ 
balanced  ov er n u trien ts  a llow s (accp rd in g  to  ingred ien ts chosen  from  th e  da ta  base  and inform ation  about th e ir nu trien t com position ) to  c rea te  a 
fo rm ula tion  m ix tu re  co rre sp o n d in g  to  these  requ irem ents and after indication o f  m ass frac tions o f  each ingred ien t -  to  determ ine t 
com position  w ith  respec t to  quan tity  and quality  o f  th e  com position .. T hus the  fo rm ulations o f  canned foo d s recom m ended  by th e  Institu te  oi 
N u tritio n  fo r cu ra tiv e  nu trition  o f  children  suffering from  food  allergy to  milk and b e e f  p roteins, and anem ia, and also w ith  the  aim m 
prophylax is o f  these  d iseases have been  developed. R esu lts o f  the  evaluation  o f  th e  nu trien ts com position  o f  finished p ro d u c ts  have shown 
th a t canned  fo o d s m eet the  p re-de te rm ined  requ irem ents, w hich  include the provision  o f  balanced chem ical com position  at high level o f  iro

(2 47  C a u r i s  o’f  resu lts o f  m edical and biological evaluation  o f  canned foods as carried  o u t on  rats in the  M o sco w  M edical academ y named 
after I M  S ech en o v  leads to  th e  conclusion  th a t inco rpora tion  o f  b y -p roducts as sou rces o f  iron  in to  the  fo rm ula tions did no t reduce  b io logies 
value o f  final p ro d u c ts , and in som e cases enhanced it as com pared  to  th e  con tro l sam ple -trad itional canned m eats fo r child nu trition  (T ab le 1). |

Table '

C ha racteristics
Sam ples o f  canned foods __

C ontro l P o rk  w ith  liver P o rk  w ith  spleen P o rk  w ith  b lo o d __

C o n su m p tio n  o f  pro teins, g 2 5 .3 Ü .2 2 3 .3 Ü .4 23.9  ±  1.5 2 4 .4 Ü .4

W eig h t gain, g 70 .8± 3 .6 72.3±3.9 6 9 .4 ± 3 .1 68 .2± 3 .5  _

C oefficien t o f  p ro te in  effectiveness 2 .8±0 .2 3.1±0.3 2 .9±0.3 2.8±0 .2
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W hen study ing  th e  influence o f  new  canned foods on hem opoietic  function o f  labora to ry  anim als the resu lts w ere  ob tained being in agreem ent 
w ith  th e  d a ta  o f  nu trien t co m position  w ith  respec t to  iron  con ten t. H em atological param eters o f  laborato ry  anim als are  p resen ted  in Table2.

Table 2
H em ato log ica l indices o f Sam ples o f  canned foods

w hole  b lood: (**) C ontro l P o rk  w ith  liver P o rk  w ith  spleen P o rk  w ith  b lood

E ry th rocy tes, x  10 12/1
5 .740 .6
5.540 .4

5.940 .7
6 .340 .6

5.840.5
6 .240 .6

5 .840 .6
5 .940 .5

H em oglobin , g/1 151.743.7
152.143.9

152.943.4
162.243.7

152.442.9
161.442.9

153.343.2
157.943.1

** In the  n u m era to r  -  th e  d a ta  during  1 w eek  o f  the  experim ent; in the  denom inator -  da ta  after com pletion  o f  th e  observation

T he next step  o f  the  investigation  w as the  assessm ent o f  actual antianem ic efficiency o f  the  canned  foods T o  this end a m odel 
experim ent on ra ts  w as conducted  allow ing to  objectively observe the  dynam ics o f  recovery  o f  hem opoiesis o f  the  organism  at p o ten tia ted  iron 
deficiency. H em ato log ica l param eters  o f  b lood o f  the  experim ental anim als d em onstra te  practically  com plete  recovery  o f  hem opoietic 
functions o f  the  o rgan ism  o f  the  anim als and are p resen ted  in Table 3.

Table 3
H em ato log ical

param eters
Period  o f  

experim ents, days
C ontro l P ork  w ith  liver P ork  w ith  spleen P ork  w ith  b lood

E ry th rocy tes,
X  l o 'v i

1 6 .140 .8 6.141.1 5 .940 .9 6 .040 .8
14 5.140 .9 5.241 .2 5 .441 .2 5.341 .3
28 5.540.8 6.141.3 6 .2 4 0 .9 5 .840 .9

H em oglob in , g/l
1 153.543.7 151.144.7 152 .743 .9 151.944.5

14 65.845.3 89.944.3 82 .944 .5 86.944 .5
28 127.443.3 149.943.4 143.942.7 142.743.5

A com plex  effectiveness o f  the  experim ental p ro d u c ts  against iron  deficiency w as noted  th a t had been p rov ided  by the  equivalent substitu tive 
(in relation  to  th e  m ain ingred ien t) in co rpora tion  o f  b y -p roducts and edible b lood, that are th e  sources o fb io av a ilab le  and b ioeffec tive iron. To 
study th e  im m unom odula ting  effect, th e  influence o f  canned pork  foods m anufactured  w ith  by -products , as w ell as o f  the  initial raw  m aterials -

Pork and b y -p ro d u c ts  on  the  p aram eters o f  im m une system  w as determ ined. In the  experim ents w ith  m ice in vivo and in v itro  a schedule o f  
feeding w as d eveloped  and th e  effect o f  th e  p ro d u c ts  on the  function o f  their im m une system  w as studied. This stu d y  w as considered  
necessary  b ecau se  th e  im m une system  is closely  related  w ith  o th er system s o f  th e  organism  and any effect on it can lead to  undesirable 
changes. W hen  assessing  specific activ ity  o f  th e  p roducts w ith  respec t to  th e  param eters o f  im m une system  its effect on  hum oral and cell 
reac tion  w as investigated . In th e  analysis o f  th e  effect o f  foods on a hum oral link o f  th e  im m unity it is a num ber o f  an tibody-form ing  cells 
(A O K ) in sp leen  o f  th e  m o use  th a t is th e  m ost inform ative and standard ized  p aram eter o f  functional activity  o f  B -system  It w as determ ined  on 
*he 4  day afte r im m unization  by the  m ethod o f  local hem olysis in th e  agar gel. R esults o f  the  influence o f  canned foods and m eat p ro d u c ts  on 
sn tibodygenesis o f  m ice are p resen ted  in T able 4.

~------------------------------------------------------------------------------------------ --- --------------------------------------------------------------------- -------------------------------------------- T able 4
A O K  num ber o f  m ice obtaining

C ontro l C anned foods M eat p roducts
-^(com pound feed) P ork P o rk  w ith  liver P o rk  w ith  spleen G round  pork G round  liver P ork  spleen

3590 517 828 1004 531 678 642

A s can  be  seen  from  T able 4 the add ition  o f  by-p roducts into infants’ foods d oesn ’t have a m arked influence on developm en t o f  prim ary 
'm m une reac tio n  o f  mice. R esu lts o f  investigations o f  the  cell im m une response  also show  th a t the  add ition  o f  b y -p ro d u c ts  in to  these  foods 
d oesn ’t influence th e  pro liferative reaction  o f  the  cells o f  m ice’ spleen. T hus it can be concluded th a t the  stud ied  canned  foo d s d o n ’t  have the 
P ronounced effect on  the  param eters o f  im m une system  as com pared to  the  contro l. T hese data  show  that the  above p ro d u c ts  in their influence 
° n th e  num ber o f  an tibody  form ing cells in m ice’ spleen and on  th e  developm ent o f  pro liferative response  o f  th e  anim als on  m itogen are  no t 
different from  the  effect o f  natural com ponen ts o f  the  p roducts.

Conclusions
A composition of canned pork with by-products and edible blood as a source ofbioavailable iron is substantiated Results of medical 

biological assessment show a high biological value and actual effectiveness against iron deficiency of the studied canned foods. 
Ovestigations of the influence of canned foods on the parameters of the immune system substantiate possibility of use of iron-containing meat 
^’Products (liver, spleen, blood) in curative-preventive nutrition of infants.
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