
D IE T A R Y  P R O T E IN  S U PPL E M E N T A T IO N . F U N D A M E N T A L S  
A N D  E X A M PL E S O F  P R A C T IC A L  A P P L IC A T IO N

J. J. D r e y  e r1

N atio n a l F o o d  R esea rch  In s ti tu te  (C S IR ) 
P re to ria , S o u th  A frica

SUMMARY

Involving the most expensive of all the nutrients required by the body, the biol­
ogical utilization of dietary protein remains an important topic, particularly to Third 
World countries wherein protein supplies are frequently limited. Protein supplementa­
tion of cereals and other foodstuffs is often used as a means of increasing protein 
intake. Supplementation not only increases protein intake but often also changes the 
physiological usability of the protein component of the resultant mixture.

Employing an updated biological method for assessment of protein nutritive value, 
the author investigated the nature of the change in protein assimilability as a result of 
graded changes in the proportions of certain proteins combined pairwise into single 
mixtures.

Data are presented on the basis of which the digestibility and/or assimilability of 
the protein component of a given mixture can be estimated. Lastly, the author 
indicates the need to evaluate high-protein foods and protein supplements in terms of, 
not only protein content relative to cost, but also of inherent nutritive value and 
complementary effect.

INTRODUCTION

P ro te in -en erg y  m a ln u tr it io n  is g en era lly  asso c ia ted  w ith  T h ird  W orld 
c o n d itio n s , w h ich  are  c h a ra c te riz e d  b y  th e  c o n su m p tio n  o f  lo w -p ro te in  
d ie ts  co n sis tin g  p re d o m in a n tly  o f  cereals. S u p p le m e n ta tio n  o f  su ch  d ie ts  
w ith  special fo o d  m ix tu re s  o r  w ith  h ig h -p ro te in  fo o d s  in  c o m m o n  u se  is, 
th e re fo re , a log ical a p p ro a c h  to  solv ing th e  p ro b lem s caused  b y  th e  p ro ­
te in -d e fic ien t d ie ts .

Manuscrito modificado recibido: 6—3—86.
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Council for Scientific and Industrial Research (CSIR), P. O. Box 395, Pretoria 
0001, South Africa.
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B ecause p ro te in  is k n o w n  to  be  th e  m o s t ex p en siv e  o f  h u m a n  n u tr ie n t 
re q u ire m e n ts , p ro te in  su p p le m e n ta tio n  sh o u ld  b e  e m p lo y e d  w ith  d iscre­
tio n  (1 ). T h e  a m o u n t su p p le m e n te d  sh o u ld  as fa r  as possib le  b e  ad ju sted  
acco rd in g  to  physio lo g ica l re q u ire m e n ts , i.e . to  th e  a b ility  o f  th e  sup ­
p le m e n t to  m e e t th e se  re q u ire m e n ts  in  te rm s o f  assim ilab le  o r  p h y sio l­
og ically  u sab le  p ro te in .

A s w as p o in te d  o u t  b y  M itchell (2 ) as e a rly  as 1 9 2 4 , th e  assim ilab ility  
o f  th e  p ro te in  in  a m ix tu re  o f  p ro te in -b ea rin g  fo o d s tu ffs  is se ldom  m erely  
th e  w e ig h ted  m ean  o f  th e  assim ilab ilities  o f  th e  d if fe re n t co m p o n e n ts  
co m b in e d  in  th e  m ix tu re . T h e  fu n d a m e n ta l a sp ec ts  o f  th is  issue  are  as 
illu s tra te d  in  F igu re  1. N u tr itio n a lly , each  o f  th e  p ro te in s  to  b e  com b in ed  
co n sis ts  o f  th re e  frac tio n s : an  in d ig estib le  fra c tio n ; an  assim ilab le  fra c tio n  
(w h ich  ca n  b e  used  fo r  sy n th es is  o f  b o d y  p ro te in s ) , an d  a f ra c tio n  w h ich  is 
u n assim ilab le  b ecau se  i t  is d e f ic ie n t in  o n e  o r  m o re  o f  th e  ssen tia l am ino  
ac ids req u ired  b y  th e  b o d y . I t  is h o w ever, possib le  th a t  th e  de fic ien c ies  o f  
th e  unassim ilab le  f ra c tio n  o f  p ro te in  A  in F ig u re  1 m ig h t b e  th e  a b u n ­
d an c e s  o f  th e  unassim ilab le  f ra c tio n  o f  p ro te in  B, a n d  v ice  versa . W hen 
co m b in e d , th ese  tw o  f ra c tio n s  cou ld  th e re fo re  c o m p le m e n t each  o th e r , 
causing  th e  assim ilab ility  o f  th e  p ro te in  in  th e  m ix tu re  to  b e  g r e a te r  than  
th e  w e ig h te d  m ean  o f  th e  va lu es  o b ta in e d  f o r  th e  tw o  p r o te in s  se p a ra te ly .

UTILIZATION OF PROTEIN MIXTURES
H igh— &  low —quality  pro te in  m ix

27% A +  73% B

Indigestible
Fraction

Assimilable
Fraction

N on —aesmlble 
Fraction
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PROTEINS AND MIXES CONSIDERED

FIGURE 1

Illustration used in explanation of “additive” and “complementary” effects on protein 
assimilability obtained when two proteins differing in nutritive value are combined in a

single mixture
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W ith a view  to  s tim u la tin g  in te re s t  in  a  fu n d a m e n ta l a p p ro a c h  to  th e  
e v a lu a tio n  o f  p ro te in  su p p le m e n ts , d a ta  a re  p re se n te d  on  a series o f  five 
tria ls  w ith  p a irs  o f  p ro te in s . E ach  pair o f  p ro te in  so u rces  w as te s ted  a t 
v a rious c o m b in a tio n s , in  su ch  a w ay  th a t  assim ilab le  p ro te in  c o n te n ts  and  
gains d u e  to  ad d itiv e , as w ell as c o m p le m e n ta ry  e ffe c ts  can  be  es tim a ted  
fro m  th e  re su lts  fo r  an y  given c o m b in a tio n  o f  th e  tw o  p ro te in  sources.

MATERIAL AND METHODS

T h e  p a irs  o f  m a te ria ls  s tu d ie d  w ere: 1) w h e a t g lu ten  p lu s  L -lysine;
2) m a ize  p ro te in  c o n c e n tra te  p lu s m ilk  p ro te in ; 3 )  p o ta to  p ro te in  p lu s 
w h o le  h e n ’s egg p ro te in ;  4 )  m a ize  p ro te in  c o n c e n tra te  p lu s  PVM; a n d  5) 
m aize p ro te in  c o n c e n tra te  p lu s  a co m m erc ia l h ig h -p ro te in  p ro d u c t, P ro  
N u tro . T h e  n a tu re  o f  th e  m a te ria ls  used  a n d  th e  reaso n s fo r  se lec ting  
th e m  fo r  in v es tig a tio n  are  se t o u t in  T ab le  1. T h e  reaso n  fo r  u sing  m aize 
p ro te in  c o n c e n tra te  in s tead  o f  m aize  w as th a t  th e  p ro te in  c o n te n t  o f  
m aize  w as fo u n d  to  be to o  low  fo r  th e  p re p a ra tio n  o f  e x p e rim e n ta l d ie ts  
o f  a p p ro p r ia te  n itro g en  c o n te n t .  I t  is, h o w ev er, co n sid e red  th a t  p re p a ra ­
tio n  o f  th e  c o n c e n tra te  h a d  n o  e f fe c t  on th e  q u a lity  o f  th e  m aize  p ro te in , 
as it involved  n o  h e a t  t r e a tm e n t  o r  f ra c t io n a tio n  o f  th e  p ro te in .

P ro te in  d ig e s tib ility  an d  assim ilab ility  w ere  d e te rm in e d  in  assays w ith  
w ean ling  ra ts  a cco rd in g  to  th e  u p d a te d  p ro c e d u re s  fo r  d ie ta ry  p ro te in  
e v a lu a tio n  fo r  m o n o g a s tr ic  an im als  p ro p o sed  b y  D rey er an d  V an d e r  W alt 
(4). A to ta l  o f  4 2  ra ts  w ere  used  fo r  each  assay, th e  an im als  b e in g  o f  th e  
F 2 g e n e ra tio n  o f  tw o  in b re d  s tra in s  su p p lied  by th e  SA BS A nim al B reeding  
C en tre , G ro e n k lo o f , P re to ria .

N itro g en  w as d e te rm in e d  in te s t  m a te ria ls , d ie ts  an d  e x c re ta  by  th e  
K jeldahl m e th o d , w ith  use o f  a K jel-Foss a p p a ra tu s . M oistu re  d e te rm in a ­
tio n s  on  te s t m a te ria ls  and  d ie ts  w ere  m ad e  b y  m ean s o f  a B rab en d er ap ­
p a ra tu s , a t  a d ry in g  te m p e ra tu re  o f  9 0 o C  m a in ta in e d  fo r  th re e  h o u rs .

D a ta  p rocessing  over a n d  a b o v e  c a lcu la tio n  o f  p ro te in  d ig es tib ility  and  
assim ilab ility  e n ta iled  f i t t in g  o f  regression  lines re p re se n tin g  (i) lin ear 
re la tio n sh ip s  b e tw e e n  d ig es tib ility  an d  th e  change in  th e  ra tio  in  w h ich  th e  
tw o  p ro te in s  w ere  m ix ed ; an d  (ii) b iphasa l re la tio n sh ip s  b e tw een  as­
s im ilab ility  o f  th e  d ig es tib le  p ro te in  an d  th e  change in  th e  ra tio s  o f  th e  tw o  
c o m p o n e n ts  o f  th e  m ix tu re . L in e-fittin g  o p e ra tio n s  w ere  p e rfo n n e d  
acco rd in g  to  th e  le a s t-sq u a re s  m e th o d . P o in ts  o f  d e fle x io n  in  b ip h asa l 
re la tio n sh ip s  w ere  c a lc u la ted  by  ite ra t io n , a n d  d a ta  w e ig h tin g  w as em ­
p lo y ed  w h en ev er n ecessa ry , a cc o rd in g  to  B a r t le t t ’s te s t , th e re  w ere  sign if­
ican t d iffe re n c es  in d eg rees  o f  sc a tte r in g  in th e  d if fe re n t se ts  o f  re su lts  
used to  f i t  a given s ta tis tic a l m o d e l. T h e  rec ip ro ca ls  o f  v ariances w ere 
used  as w eig h tin g  fac to rs .

RESULTS AND DISCUSSION

T h e  re la tio n sh ip  b e tw e e n  p ro te in  d ig es tib ility  an d  th e  ra tio s  in  w hich  
th e  n itro g e n  fro m  th e  tw o  p ro te in  so u rces  w ere  c o m b in e d , is given in 
T ab le  2 fo r  each  p a ir  o f  p ro d u c ts .
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Pair Nature and origin of materials Reasons for selection of combination
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DATA SHOWING THE CHANGE IN THE DIGESTIBILITY OF THE PROTEIN CONTENTS OF MIXTURES OF 
CERTAIN PAIRS OF PROTEINS DUE TO CHANGE IN THE RATIO IN WHICH THE TWO SEPARATE COMPONENTS
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In all cases the change can be described on the basis of a simple linear relationship of the type: Y + a 4- bX, where Y =  
digestibility and b = rate of change in Y due to an increase in X, where X = °/o of N in total N mixture from one of the 
two components.
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F ro m  p rev io u s e x p e rie n c e , as w ell as th a t  ga in ed  in th e  p re se n t series 
o f  tria ls, i t  w as c le a r  th a t  th e  above  re la tio n sh ip  is  lin e a r  in  every  case. 
This m e a n s  th a t  th e re  is n o  in te ra c t io n  w ith  re sp e c t to  d ig es tib ility  
am ong d if fe re n t p ro te in s  w h en  p ro te in s  a re  co m b in e d  in  a sing le d ie ta ry  
m ix tu re . T h e  d ig es tib ility  o f  a m ix tu re  o f  p ro te in s  f ro m  d if fe re n t so u rces  
is th e re fo re  th e  w e ig h ted  m ean  o f  th e  d ig es tib ility  fig u res  o b ta in e d  w h en  
the  p ro te in s  a re  te s te d  sep a ra te ly .

To prove this point, the results obtained with PVM and maize protein  
should suffice. The figures obtained for these products separately were 
8 8 ° /o  and 9 1 .3 o /o , respectively. The comparison o f  results obtained with 
those predicted from the values obtained for the tw o products separately 
is as follows:

i) T h e  5 0 :5 0  ra t io :  o b ta in e d  =  8 9 ° /o , p re d ic te d  =  8 9 .1 ° /o.
ii) T h e  3 3 :6 7  ra tio : o b ta in e d  =  8 8 .4 o /o , p re d ic te d  =  9 0 .2 ° /o .
iii) T h e  1 7 :8 3  ra tio : o b ta in e d  =  8 8 .5 ° /o ,  p re d ic te d  =  9 0 .7 ° /o .

T h e  d a ta  lis ted  in  T ab le  2  can  th e re fo re  b e  used  c o n f id e n tly  f o r  p re d ic ­
tio n  o f  th e  d ig es tib ility  o f  th e  p ro te in  m ix tu re  f o r  a n y  c o m b in a tio n  o f  
any  tw o  o f  th e  p ro d u c ts  in v estig a ted . O n  th e  basis  o f  th e se  d a ta  w e can  
e s tim a te , fo r  ex am p le , th e  d ig es tib ility  o f  th e  vario u s “p ro te in s ” in  u n ­
su p p le m e n te d  fo rm  as g lu te n  =  9 7 .6 ; ly sine  =  ca. 1 0 0 ° /o :  m ilk  p ro te in  
=  92.5<>/o; p o ta to  p ro te in  =  80 .7°/o ;  egg  p ro te in  =  9 1 .4 o /o ;  PV M  p ro ­
te in  =  8 7 .7 ° /o ;  P ro  N u tro  p ro te in  =  8 2 .8 ° /o ;a n d  m aize  p ro te in  (average 
o f  3 values) =  9 1 .9 ° /o .

T h e  e ffe c ts  o f  co m b in in g  p a irs  o f  p ro te in s  fro m  d if fe re n t  so u rces  o n  
b io log ica l u ti l iz a tio n  o f  th e  a b so rb ab le  fra c tio n  o f  th e  d ie ta ry  p ro te in  
( th e  assim ilab ility  o f  th e  ab so rb a b le  f ra c t io n )  are sh o w n  in F ig u res  2  to  6 . 
T h e  b ro k e n  lines in  th e se  F ig u res  re p re se n t the  ch an g es d u e  m ere ly  to  
th e  in crease  in  th e  level o f  o n e  p ro te in  o f  a specific  q u a lity  a n d  s im u lta ­
n eous d ec rease  in  th e  level o f  a n o th e r  p ro te in  o f  a n o th e r  q u a lity . T h e  
b ro k e n  lines, th e re fo re , show  th e  re la tio n sh ip s  to  be  e x p e c te d  h a d  th e re  
b een  n o  in te ra c tio n  in  re sp ec t o f  n u tr i t iv e  value b e tw e e n  th e  tw o  p ro te in s  
w h en  c o m b in e d  in  a single m ix tu re .

B ecause , w ith  th e  e x c e p tio n  o f  th e  ly sin e , th e  su p p le m e n ts  w ere  
genera lly  o f  h ig h e r q u a lity  th a n  th e  su p p le m e n te d  p ro te in s , th e  b ro k e n  
lines m o s tly  h av e  p o sitiv e  slopes, th e  la t te r  v a ry in g  in  m a g n itu d e  a c ­
co rd in g  to  th e  q u a lity  o f  th e  p ro te in  su p p le m e n t.

I t  c a n  b e  seen , h o w ev er, th a t  m o s t o f  th e  d a ta  o b ta in e d  suggest 
a ss im ilab ility  figures w h ic h  ex ceed  th e  values suggested  b y  th e  s tra ig h t- 
lin e  re la tio n sh ip  re p re se n te d  b y  th e  b ro k e n  lines. T h e  a b o v e  d iffe re n c e  
in d ica te s  th e  e f fe c t o f  an  essen tia l am in o  ac id  c o m p le m e n ta tio n  v a ry in g  
in  n a tu re  an d  m a g n itu d e  acco rd in g  to  th e  ty p e s  a n d  q u a n tit ie s  o f  th e  
m a te ria ls  c o m b in e d  to  o b ta in  a p a r tic u la r  series o f  m ix tu re s .

O ne  o f  th e  m o s t  in fo rm a tiv e  se ts  o f  re su lts  is th a t  o b ta in e d  in  th e  
m aize  +  m ilk  p ro te in  se ries  (F ig u re  2 ) . T h is  case  re p re se n ts  su p p le ­
m e n ta tio n  o f  a p o o r-q u a lity  ce rea l p ro te in  w ith  a  h ig h -q u a lity  an im al 
p ro te in , hav ing  b o th  a n  a d d itiv e  a n d  a c o m p le m e n ta ry  e f fe c t; th e  b ro k e n  
line  h as  a s te e p , p o sitiv e  s lo p e , an d  th e re  is a su b s ta n tia l d iffe re n c e  
( in d ic a te d  b y  th e  sh ad ed  a rea) b e tw e e n  values e x p e c te d  a n d  values 
o b ta in e d . I t  c a n  a lso  be  seen  th a t ,  in  th is  case, m u tu a l  c o m p le m e n ta tio n
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FIGURE 2

Effect on protein assimilability of combining maize and milk proteins. The shaded 
area indicates gains due to a complementary effect and the broken line the values to 

be expected in absence of a complementary effect

is o b ta in e d : m aize  p ro te in  q u a lity  is im p ro v ed  th ro u g h  a d d itio n  o f  m ilk  
p ro te in , and  m ilk  p ro te in  is im p ro v ed  th ro u g h  th e  a d d itio n  o f  m aize 
p ro te in . T h e re  is a lso  a p o in t  o f  o p tim a l c o m p le m e n ta tio n  a t  a b o u t m aize 
N :m ilk  N =  2 7 .1 :7 2 .9 . A t th e  o p tim a l N :N  ra tio  a p ro te in  m ix tu re  is 
o b ta in e d  o f  an  assim ilab ility  eq u a l to  th a t  o f  egg p ro te in . A t th is  p o in t, 
th e  gain d u e  to  c o m p le m e n ta tio n  is a b o u t 36<>/o o f  w h a t w o u ld  be  
o b ta in e d  in an  assim ilab le  p ro te in , h ad  th e re  b e e n  n o  c o m p le m e n ta tio n  
o r  h ad  th e  tw o  p ro te in s  b een  fed  se p a ra te ly  in  c o m p a ra b le  a m o u n ts .

T h e  g lu ten  +  ly sin e  p a ir  (F ig u re  3 )  show s c e r ta in  p o in ts  o f  c o rre sp o n ­
d e n c e  w ith  th e  m aize +  m ilk  p a ir. T h is c o m b in a tio n  can  a lso  be  c o n ­
sidered  a case o f  m u tu a l c o m p le m e n ta tio n  b ecau se  th e  p o in t  o f  o p tim a l 
assim ilab ility  ex ceed s b o th  o f  th e  values suggested  by  th e  d a ta  fo r  the  
tw o  c o m p o n e n ts  se p a ra te ly ; i t  c a n  b e  said  th a t  th e  ly sin e  c o m p le m e n ts  
th e  g lu te n , a n d  the  g lu ten  c o m p le m e n ts  th e  ly sin e , h i co m p a riso n  w ith  
th e  m a ize  +  m ilk c o m b in a tio n , ly s in e  d id , h o w ev e r, n o t  have  a n  ad d itiv e  
e ffe c t, b ecau se  it  re p re se n ts  th e  case o f  a single a m in o  ac id  w h ich , w hen  
fed  a lo n e  o r in excess o f  w h a t is n eed ed  to  c o m p le m e n t th e  p ro te in  in



q u e s tio n , has an  assim ilab ility  o f  ze ro . A s is sh o w n  in  th e  F ig u re , a d d i­
tio n s  ex ceed in g  th e  o p tim a l su p p le m e n ta t io n  level, th e re fo re  have  a 
“d ilu tin g ”  o r  a ss im ilab ility -d im in ish in g  e f fe c t. T h e  a b ility  o f  ly sin e  to  
im prove th e  a ss im ilab ility  o f  th e  g lu te n  is th e re fo re  lim ite d , b u t  i t  is 
nevertheless im pressive in  th e  sen se  th a t  s u p p le m e n ta tio n  a t  a ly sin e  
n itro g en  level o f  less th a n  3 ° /o  cau sed  assim ilab ility  to  rise  fro m  3 4  to  
570/0 .
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FIGURE 3

Effect on protein assimilability of combining gluten and L-lysine. The shaded area 
indicates gains due to a complementary effect and the broken line the values to be 

expected in absence of a complementary effect

Egg p ro te in  s u p p le m e n ta tio n  o f  p o ta to  a d d e d  to , a n d  a lso  c o m p le ­
m en ted  p o ta to  p ro te in  in te rm s  o f  a ss im ilab ility  (F ig u re  4 ) . T h e  m a tc h , 
how ever, ap p e a rs  to  be  a o n e-sid ed  a ffa ir , as p o ta to  p ro te in  d id  n o t  
im prove egg p ro te in  a ss im ila b ility . T h e  re su lts  th e re fo re  d o  n o t  s u p p o r t  
K o fra n y i’s c la im  (3 ) th a t  th e re  is a c o m b in a tio n  o f  egg a n d  p o ta to  p ro te in  
w hich  is m o re  assim ilab le  th a n  egg p ro te in  a lo n e . It is, h o w ev e r, in te re s tin g  
to  n o te  th a t  th e  p o in t  o f  o p tim a l N :N  ra tio  o f  5 3 ° /o  egg n itro g e n  in th e  
m ix tu re  o b ta in e d  in  th e  p re se n t s tu d y ,  c o rre sp o n d s  c lo se ly  to  K o fra n y i’s 
47t>/o as o b ta in e d  in tria ls  w ith  h u m a n  su b je c ts .
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FIGURE 4

Effect on protein assimilability of combining potato and egg protein. The shaded area 
indicates gains due to a complementary effect and the broken line the values to be 

expected in absence of a complementary effect

T h e  assim ilab ility  o f  th e  p ro te in  in  th e  C S IR ’s PVM  su p p le m e n ta ry  
fo o d  m ix tu re  w as fo u n tf  to  b e  a p p ro x im a te ly  th e  sam e as th a t  o f  m ilk  
(F ig u re  5 ). T h ese  p ro te in s  w ere , th e re fo re , e q u a l in  a d d itiv e  e ffe c t, b u t  
th e  c o m p le m e n ta ry  e f fe c t o n  m aize  p ro te in  o f  PVM  w as, less th a n  th a t  o f  
m ilk  p ro te in . T h e  average c o m p le m e n ta ry  gain  re p re se n te d  b y  th e  shaded  
area in  F ig u re  4  is a b o u t  55<>/o th a t  re p re se n te d  b y  th e  c o rre sp o n d in g  area 
in  F igu re  2.

T h e  resu lts  su m m arized  in  F ig u re  6 (m a ize  +  Pro  N u tro  p ro te in )  ex em ­
p lify  a c o m b in a tio n  in  w h ich  th e  ad d itiv e  e f fe c t w as sm all (o n  a c c o u n t 
o f  th e  re la tive ly  lo w  assim ilab ility  figure  o b ta in e d  fo r  th e  su p p le m e n t p e r  
se), w h ile  n o  s ig n ifican t c o m p le m e n ta ry  e f fe c t co u ld  b e  d e te c te d . A bsence 
o f  a c o m p le m e n ta ry  e f fe c t  w as p ro b a b ly  d u e  to  p r io r  in c lu s io n  o f  cereal 
p ro te in  in th e  p ro d u c tio n  o f  th e  su p p le m e n t in  q u e s tio n .

E q u a tio n s  given in  T ab le  2  o n  d ig e s tib ility , a n d  th o se  re c o rd e d  in  the  
g rap h s  o n  assim ilab ility  (F ig u re s  2 -6 ), can  o b v io u sly  b e  u sed  to  e s tim a te  
all th e  vario u s p a ra m e te rs  p e rta in in g  to  p ro te in  v alue  (d ig e s tib ility , as­
sim ilab ility , n e t  u ti l iz a tio n  (N P U ) an d  assim ilab le  p ro te in  c o n te n ts  (N PV ))
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FIGURE 5

Effect on protein assimilability of combining maize and PVM protein. The shaded 
area indicates gains due to a complementary effect and the broken line the values to be 

expected in absence of a complementary effect

a t  an y  given c o m b in a tio n  o f  th e  tw o  p ro d u c ts  in  q u e s tio n . Such d a ta  
fu rn ish  a ra tio n a l basis fo r  ev a lu a tio n  o f  p ro te in  su p p le m e n ts  re la tiv e  to  
th e  c o s t, w h ich  sh o u ld  involve c o n s id e ra tio n  n o t  o n ly  o f  th e  p ro te in  
c o n te n t ,  b u t  a lso  o f  its  in h e re n t  n u tr i t iv e  va lu e  ( th e  a d d itiv e  e ffe c t)  and  
th e  p ro sp e c t o f  a fav o rab le  in te ra c tio n  b e tw e e n  th e  su p p le m e n ta ry  a n d  
su p p le m e n te d  p ro te in  ( th e  c o m p le m e n ta ry  e f fe c t) . I t  is sc ien tifica lly  
u n so u n d  to  c o m p a re  p ro te in  su p p le m e n ts  so le ly  o n  th e  basis  o f  c o s t p e r  
u n i t  p ro te in  c o n te n t  s in ce  in h e re n t p ro te in  a ss im ilab ility  a n d  co m p le ­
m e n ta ry  e f fe c t can  vary  su b s ta n tia lly  f ro m  o n e  c o m b in a tio n  o f  p ro te in s  
to  a n o th e r .
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FIGURE 6

Effect on protein assimilability of combining maize and Pro Nutro protein. The data 
represent a case in which there was no complementary effect and only a small additive

effect in terms of protein quality
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RESUMEN

SUPLEMENTACION DE LA PROTEINA DIETARIA: CONSIDERACIONES 
FUNDAMENTALES Y EJEMPLOS DE APLICACION PRACTICA

La utilización biológica de la proteína dietaria, el más costoso de los nutrientes 
requeridos por el organismo, sigue siendo un tópico de importancia, particularmente 
para los países del Tercer Mundo, donde los abastecimientos proteínicos frecuente­
mente son limitados. Como medio de incrementar la ingesta de proteína, a menudo se 
utiliza la suplementación con proteína de cereales y otros productos alimenticios. 
Esa suplementación no sólo aumenta la ingesta de dicho nutriente, sino que a menudo 
también induce cambios en la utilización fisiológica del componente proteínico de la 
mezcla resultante.

El autor investigó la naturaleza de esos cambios en cuanto a la asimilabilidad de la 
proteína, como resultado de cambios escalonados en las proporciones de ciertas pro­
teínas que, en combinaciones por pareja, se incorporan a mezclas simples. Empleó 
para el caso un método biológico actualizado de evaluación del valor nutricional de la 
proteína.

Se presentan datos con base en los cuales es factible estimar la digestibilidad y/o 
asimilabilidad del componente proteínico de una mezcla dada. Por último, el autor 
señala la necesidad de evaluar alimentos ricos en proteína y suplementos proteínicos, 
no sólo en términos de su contenido de proteína en relación al costo, si no también 
del valor nutritivo inherente, y de su efecto complementario.
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