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Summary 

Samples of coagulable protein, from tubers of 34 varieties of Solarium tul~erosum., were 
analysed for amino acids. The coagulable protein was rich in most of the essential amino acids. 
The essential amino acid index ranged from 86 to 93. Methionine was the first limiting essential 
amino acid. Its content in coagulable protein was considerably higher than values reported in 
literature. Lysine content was very high, which makes the protein a valuable component for 
mixed feed. Arginine was the second limiting a mino acid. The varietal differences in amino acid 
composition were small. There was no correlation between protein content and content of most 
of the essential amino acids. Breeding for increased protein content in potato may be expected 
to have little effect on the nutritional value of the protein. Selection can be directed to content of 
coagulable protein. 

Introduction 

The ni t rogen c o m p o u n d s  (crude prote in)  of  po ta to  tubers  consist  of two main 
fract ions:  true pro te in  and non-p ro te in  ni t rogen.  As a whole,  they are often referred to 
as to ta l  N, and the respective f ract ions  as pro te in  N and non-pro te in  N. True pro te in  is 
cons idered  as n i t rogen c o m p o u n d s  prec ip i tab le  with t r i ch loroace t ic  acid. This  prote in  
f rac t ion co r r e sponds  to the a m o u n t  of prote in  prec ip i ta ted ,  from acidif ied NaCI 
so lu t ions  at 100 ~  (Neuberge r  & Sanger ,  1942; Reissig, 1958), called coagulab le  
prote in .  This p ro te in  is a va luable  feedstuff  because of  its well ba lanced a m i n o  acid 
c o m p o s i t i o n  (Reissig,  1958; K a p o o r  et al., 1975). 

In the Nether lands ,  the area  under  po ta toes  grown for the po ta to  s tarch indus t ry  is 
70 000 ha. Yearly,  2.5 to 3 mil l ion tonnes of  po ta toes  are p roduced  for the manufac tu re  
of  p o t a t o  s tarch.  F r o m  the waste effluent  of  the p o t a t o  s ta rch  indus t ry ,  25 000 to 30 
000 tonnes o f c o a g u l a b l e  prote in  are avai lab le  for recovery.  At present,  8 000 tonnes of 
coagu lab le  pro te in  are p roduced  yearly.  This pro te in  is used in animal  feed. Increase in 
the conten t  of  coagulab le  pro te in  in indust r ia l  po t a to  varieties,  will increase their  value 
for the s tarch industry.  
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A high content ofcoagulable  protein can be combined with high yield of dry matter 
(Miedema et al., 1976). But breeding of crops for increased protein content is often 
associated with a decrease in protein quality. For instance in barley, protein content is 
negatively associated with lysine content of the protein (Hagberg et al., 1970). The 
protein content of wheat is negatively correlated with contents of lysine and 
methionine in the protein (Dumanovic  et al., 1970). 

The purpose of this study was to estimate the amino acid composition of coagulable 
protein from potato tubers and to assess the relationship between amino acid 
composi t ion and content of coagulable protein. Therefore analyses were done on 34 
varieties with large differences in coagulable protein content. 

Materials and methods 

Sample preparation 
Freeze-dried coagulable protein was prepared from 34 potato varieties during earlier 
experiments. The protein contents of these varieties have already been reported 
(Miedema et al., 1976). 

The following method was used. Extracts from potato tubers containing the total 
soluble N fraction were prepared as described before (Miedema et al., 1976). The 
coagulable protein fraction was prepared by continuously stirring 500 ml of extract, 
while adding concentrated acetic acid drop by drop to a pH of 4.7. The solution was 
kept in a boiling water bath for 30 rain. The precipitated protein was filtered off, 
washed 4 times with 100 ml of hot water and 4 times wit h 75 ml of acetone. The protein 
was freeze-dried and ground in a mortar  to a fine homogeneous powder. 

A ntino acid analysis 
Duplicate samples of 10 mg protein were hydrolysed under nitrogen with 10 ml of 
redistilled HCI 6 mol/ l  for 24 h at 110 ~ Hydrolysed samples were dried at 40 ~ at 
reduced pressure (Rotavapor)  and taken up in 10 ml sodium citrate buffer pH 2.2, 
Amino acids were estimated with a Beckman Multichrom Amino Acid Analyzer. 

Methionine content estimated from acid hydrolysates of the proteins of the 34 
varieties ranged from 0.86 to 2,75 g per 100 g amino acids recovered. Methionine 
recovery from samples spiked before hydrolysis was on average 82 % and hardly 
reproducible. The poor  recovery might be due to destruction of methionine during this 
hydrolytic procedure. As methionine is the first limiting essential amino acid in whole 
potato (Rios Irairte et al., 1972), an accurate assessment of the sulphur-containing 
amino acids in the coagulable protein was required. Therefore methionine and cystine 
were estimated separately by a method of Moore (1963). By this method, methionine 
and cystine are oxidized before hydrolysis and were measured as methionine sulphone 
and cysteic acid, respectively. From a preliminary experiment, it appeared that when 
this method was used, recovery of methionine was well reproducible and was on 
average 101.6 % (Table 1). The methionine and cystine values reported below were 
obtained by this method. 

Usually, amino acid contents are expressed as g amino acid per 16 g N or per 100 g 
protein. In this study, the amino acid composi t ion is in g amino acid per 100 g of total 
amino acids recovered. So the data are not affected by losses due to humin formation 
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Table 1. Recovery of methionine from spiked protein samples of five potato varieties. 

Sample No Methionine in sample (,umol) 2 Methionine recovered ~ 

in added 4 total absolute 7 relative s 
protein ) anaount 5 (~umol) (%) 

I 0.577 0.608 1.185 1.181 100 
2 0.950 0.130 1.080 [.128 104 
3 0.542 0.594 1.136 1.151 101 
4 1.122 0.130 1.252 1.287 103 
5 0.980 0.182 1.162 1.165 100 

I Muster Nr. Nunl&'o d'kchantilhm: ZMethionin im Muster (#mol) Mg'thionine darts 
,"&'hatztill<m (lamo/)." 31m Proleit~ -. Et7 i~rot~sitw," 4Zuge/iigt .d/out& 5 Totalmettge Total." 
614"iedergew<mnenes Methiom'tl M&hionine r~"cul~&'&,. 7,4h.~<dUt .4t~s<du; ~ Relativ - Re/a- 
t(~ 

Tabelle 1. Wiedergewinning yon Methionin aus Proteinproben yon fCinf Kartoffelsorten mit 
Zugabe einer bekannten Menge Methionin. 
Tableau I. Quantit;: de m6thio nine r6cup~r,Se dans les'Schantillons de cinq varibt6s de pommc de 
terre. 

dur ing  hydrolys is ,  or by slight var ia t ions  in n i t rogen conten t  of  the pro te ins  due to 
differences in amino  acid compos i t ion .  

Assessment  o[ 'protein qualit.v 
The relat ive deficit  of  an amino  acid in a prote in  was given by the egg-pro te in  rat io 
( E P R )  (Oser,  1959), which is defined as the content  of  an a m i n o  acid in the pro te in  as a 
percentage  of  its conten t  in whole egg-prote in .  In our  ca lcula t ions ,  F A O  da ta  from 
co lumn c h r o m a t o g r a p h i c  a m i n o  acid analysis  of  whole-egg prote in  ( F A O ,  1970) were 
conve r t ed  f rom mg a m i n o  acid per g N to g a m i n o  acid  per 100 g a m i n o  acids  
recovered.  

The  qual i ty  of the pro te in  was expressed  as essential  a m i n o  acid index ( E A A I ) .  The 
E A A I  is def ined  as the  geome t r i c  mean  of  the E P R  for the  essent ia l  a m i n o  acids  
( inc luding  hist idine and arginine) ,  in which E P R  values exceeding  100 % are put at  100 
% (Oser,  1959). 

Results and discussion 

A m i n o  acid compos i t ion  o./ coagulahle prote in  
Table  2 shows the a m i n o  acid c o m p o s i t i o n  of  coagu lab le  pro te in  from tubers  of  34 
po ta to  varieties.  The variet ies covered a wide range of  contents  of coagulab le  pro te in  
in fresh tuber  (0.37 to 1.24 g per I00 g). There  was little var ia t ion  in amino  acid 
c o m p o s i t i o n  between the 34 variet ies (Table  2). The coefficient of  var ia t ion  was 
highest for methionine ,  a lanine  and cystine, 13.0 %, 13.1% and 9.9 %, respectively.  The 
var ia t ion  in the contents  of  the amino  acids  is p r o b a b l y  de te rmined  genetically,  
because  all var ie t ies  were grown under  ident ical  ecologica l  cond i t ions  and the tubers  
were fully mature .  

C o m p a r i s o n  with whole-egg pro te in  showed that  the coagulab le  po t a to  prote in  
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Table 2. Range, coefficient of variat ion and average of content of protein in frcsh weight (g/ 100 
g), of N in protein specimen ( g  100 g dry), of amino acid N recovered o1 N in protein (g 100 g), 
o1 amino acids in total amino acid recovered of coagulable protein (g 100g) and of essential 
amino acid index (EAAI)  for tubers of 34 potato varieties. For comparison,  FAO data for 
whole-egg protein are given.*** 

Range 1 Coeff. of Average 3 Whole egg ~ 
variation -' 

Coagulable protein s 0.37- 1.24 27.1 0.76 
N i n p r o t e i n  6 14.3 14.9 1.1 14.6 
N recovery 7 85.8 92.6 2.3 89.3 
A m i n o  acid ~ 
Threonine* 4.64 5.94 5.17 5.42 5.04 
Valine* 5.77- 6.88 4.21 6.42 6.74 
Methionine* 1.60 2.64 12.99 2.15 3.31 
lsoleucine* 4.81 6.77 7.17 5.29 6.19 
Leucine* 9.44 12.14 5.18 10.28 8.67 
Phenylalanine* 5.53 7.61 5.42 6.53 5.64 
Lvsine* 6.85 8.57 5.19 7.64 6.86 
Histidine** 1.90 2.65 7.32 2.06 2.39 
Arginine** 4.32- 5.80 6.04 4.95 6.00 
Aspartic acid 11.56-13.72 4.23 12.64 9.46 
Serine 5.03- 5.81 4.10 5.40 7,52 
Glumatic acid 9.42 11.06 3.94 10.23 12.53 
Proline 4.21 5.36 4.75 4.83 4.09 
Glycine 4.85- 5.47 4.41 5.03 3.26 
Alanine 3.77 6.05 13.14 4.73 5.82 
~/_~ Cystine 0.64- 0.92 9.92 0.77 2.39 
Tyrosine 4.46 6.48 5.93 5.62 4.09 

EAAI ~ 86 93 2.08 89 100 

*Essential amino acids - Essentielle Aminosi iuren  Acides aminf's imlispensahle.~. 
**Growth  promoting amino acids - l,l:achstum~ffJrdernde Aminos6uren  - Acides  amin~'s 
./avorahles. 
***An extended table presenting (a) each variety by name, (b) coagulable protein for each 
variety as (,~i of the wet and dry matter of the tuber, (c) the amino acid composi t ion for each 
variety, is lodged at the Foundat ion  for Agricultural  Plant Breeding (SVP). This table can be 
obtained on request - Eine att.~/~'ihrliche Tahelle hes tehende arts (a) die Namen tier Sorten. (h) 
koagul ierhares  Protein f t i r j e d e  Sorte  als qi der Frisch- und  Trockensuhstan_- der Knolle, und  
(c) die Z u s a m m e n s e t z u n g  der Aminos f iuren  /~'ir j ede  Sorte, k~)nnen Sie heim Foutulat ion f o r  
Agricul tural  Plant Breeding ( S V P )  erhalten Un tableau k tendu presentant  (a) les noms  des 
variktOs, (h) la prot~'ine coagulahle p o u r  (lhaqlte vari~,t~; c'omme ~;'c de la matig're mouil l6  et s~'clhe 
du tuhercttle et (c) la compos i t ion  tte I'acide amino pour  c'haqtte vari6tk, peut  ('tre oh tenu  /1 
Foundat ion  f o r  A eric'ultural Plant Breeding (S VP). 

I Bereich - Ecarts; 2 Variationskoeffi 'zient Co~:[[icienl de variation; 3 Mit te lwert  Movenne;  
4 Ganzes Ei - Oeu/" entier; 5 Koagulierbares Protein Prot~ines coagulables," 6 Stickstq['[ im 
Protein - A zote  ,orotbique." 7 Wiederge[unden - Retrouvb; 8 A m i n o s i i u r e n -  Acides  aminOw 
9 lnde.v der essentiellen A mhlosiiuren I'inde.v des acides amin~'s indi,v)ensables 

Tabelle 2. Bereich, Variationskoeffizient und Mittelwert des Gehaltes an Protein im Frisch- 
gewicht (g/100 g), an N in getrockneten Protein (g/100 g), an wiedergefundenen Aminos~.ure-N 
des N im Protein (gi 100 g), an Aminos~uren im Aminos~,uretota[ des koagulierbaren Proteins 
(g/100 g) und des Indexes tier essentiellen Aminos~ure (EAAI)  in Knollen yon 34 Kartoffel- 
sorten. Als Vergleich werden die FAO-Daten  des Volleiproleins angegeben.*** 
Tableau 2. Ecarts, coefficient de variation et moyenne des concentrations en prot6ines par 
rapport  au poids frais (g/100 g), en acides amin6s par rapport  aux acides amin6s totaux 
r+cup6r+s dans les prot6ines coagulables (g/100 g) et de l 'index des acides amin6s indispensables 
(EAAI)  pour 34 vari6t6s de pommes de terre. Par comparaison,  les normes FAO pour les 
prot+ines de roeuf  entier sont donn6es.*** 



AMINO ACID COMPOSITION OFCOAGULABL E  POTAFO PROTEIN 

con ta ined  subs tan t ia l  levels of most  of  the essential  amino  acids. However  meth ion ine  
content  was relat ively low (2,15 g per I00 g). 

The a m i n o  acid compos i t i on  co r r e sponded  closely to values from pure prote in  
repor ted  for 7 po t a to  variet ies by Wtinsch (1975), except  that  contents  of meth ionine  
and cystine were even lower in Wtinsch 's  s tudy,  p robab ly  because of  losses dur ing  the 
non-p ro tec t ed  acid hydrolys is  that  he used. Our  values also largely agree with da ta  of 
Desbo rough  & Weiser  (1974), except  for valine, meth ion ine  and isoleucine,  which 
were lower in their  s tudy.  The  d i sc repancy  might be due to genotypic  differences 
between the S o l a n u m  t u h e r o s u m  variet ies  used in our  s tudy  and the Phure ja -  
T u b e r o s u m  hybr ids  they used. However ,  in a p re l imina ry  expe r imen t ,  we found quite 
s imi lar  a m i n o  acid c o m p o s i t i o n s  for pro te in  samples  f rom tubers  of  S. t u h e r o s u m  and 
S. p h u r e j a .  

Quali t .v  o f  c o a g u / a b l e  p r o t e i n  
Assessment  of  pro te in  qual i ty  by ca lcula t ing  the EPR and the EAAI  from the chemical  
compos i t i on  of  a p ro te in  is only an a p p r o a c h  to the real nu t r i t iona l  value of the 
protein,  Nevertheless,  it is a useful tool  when biological  methods  are not feasible. 

The egg-pro te in  ra t ios  (Table  3) show tha t  in coagu lab le  pro te in  of  the po ta to ,  
m e th ion ine  is the first l imi t ing a m i n o  acid,  a l t hough  an EPR of  65 % is a fair ly high 
score c o m p a r e d  to o ther  p lant  prote ins .  Arg in ine  is an a m i n o  acid essential  to 
monogas t r i c  an imals  dur ing  growth.  In coagulab le  po t a to  prote in  it proved to be the 
second l imi t ing amino  acid c o m p a r e d  to whole-egg prote in;  its EPR was 82 e/~. The 

fab le  3. Range and average of the egg-protein ratio (EPR) for essential amino acids of 
coagulable protein from tubers of 34 potato varieties. 

Amino acid i EPR (/%) 

range 2 ave rage 3 

Threonine 92- 118 108 
Valine 86 102 95 
Methionine 48 80 65 
Isoleucine 78 109 86 
Leucine 109 140 119 
Phenylalanine 98--135 116 
Lysine 100 125 I11 
Histidine* 80 III  86 
Arginine* 72 97 82 

* Growth promoting anaino acids l-l'uclt.~l~)rder,lde Aminosiiuren ,4  t ides aminks s t imulant  la 
~'roi.~'xan~'e. 

I Aminosi iure  -. Acide aming': 2 Bereich Ecarts; 3 Mit te l  - Movenne  

Tabelle 3. Bereich und Mittelwert des Ei-Proteinverhfiltnisses (EPR) fur essentielle Amino- 
s~.uren yon koagulierbarem Protein aus Knollen von 34 Kartoffelsorten. 
Tableau 3. Ecarts et moyenne pour les acides amin6s indispensables extrait des prot6ines 
coagulables de 34 vari6t6s de pommes de terre par rapport b. ceux de l'oeuf (EPR). 
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EPR for lysine was very high, I I 1%. The high lysine content  makes  p o t a t o  pro te in  a 
va luab le  c o m p o n e n t  of  an ima l  feed, in which cereals with low lysine conten t  are often 
used. 

The slight va r i a t ion  in a m i n o  acid c o m p o s i t i o n  of coagu lab le  pro te in  hard ly  affects 
the E A A I  (Table  2). The average  E A A I  was 89, which is high for plant  proteins .  These 
da ta  agree with those repor ted  by Reissig (1958) for six po ta to  varieties.  

R e l a t i o n  b e t w e e n  c o a ~ u l a b l e  p r o t e i n  c o n t e n t  a n d  a m i n o  a c i d  c o m p o s i t i o n  
Table  4 shows cor re la t ion  coefficients between content  o f c o a g u l a b l e  prote in  for the 34 
variet ies  and of  the essent ia l  a m i n o  acids  in the protein.  There  was no cor re la t ion  
between protein content  and the first l imiting amino  acid, methionine.  Thus methionine  
seems to be independen t  of  content  o f c o a g u l a b l e  protein.  Also the content  of  lysine, 
which makes  p o t a t o  pro te in  useful in mixed feed, seems to be independen t  of  the 
coagulable  protein  content .  A significant posit ive corre la t ion  was found for threonine  (r 
= + 0.455**). S igni f icant  negat ive cor re la t ions  were found  for his t id ine  ( r = 0.411 *) 
and  for  the second l imit ing essent ia l  a m i n o  acid,  a rg in ine  (r = 0.589**). F o r  most  
feeding purposes  of po ta to  prote in  these amino  acids are of minor  impor tance ,  except  to 
pou l t ry  which has a very high arg in ine  requi rement .  Between coagu lab le  pro te in  
content  and the E A A i  a low negative cor re la t ion  (r = -0.263) was found,  which was not 
significant.  When histidine and arginine (growth  p romot ing  a m i n o  acids) were omi t ted  
from c o m p u t a t i o n  of  the E A A I ,  no cor re la t ion  was found between pro te in  content  and 
E A A I  (r = 0.069). 

It can be conc luded  tha t  the a m i n o  acid c o m p o s i t i o n  of  p o t a t o  pro te in  is largely the 
same in variet ies  with low and high pro te in  content .  However  meth ion ine  shows 

Table 4. Correlation coefficients between content ofcoagulable protein in fresh matter and of 
essential amino acids in coagulable protein of 34 potato varieties. 

Amino acid i Coagulable protein 2 

-l'hreonine 0.445** 
Valine 0.138 
Methionine 0.09] 
Isoleucine 0.240 
Leucine 0.011 
Phenylalaline 0.245 
kysine 0.007 
Histidine 0.41 I* 
Arginine -0.589** 

*, **Significant correlations at P<~0.05 and P~<0.01 respectively Sign~[ikante Korrelat ionen hei 
P<~O.05 hzw. P~O.OI Les corr~;lations s(q,n!/i'catives h 1~0 .05  et 1~0.01  respectivement.  

J Aminosi iure  - Acide amin& 2 Koagulierbares Protein - ProttSine coagulable 

Tabelle 4. Korrelationskoeffizienten zwiscben den Gehalt an koagu[ierbarem Protein in der 
Frischsubstanz und den essentiellen Aminos~iuren im koagulierbaren Protein yon 34 Kartoffel- 
sorten. 
Tableau 4. Coefficient de correlation entre les taux de prot~ines coagulables de la mati~re 
fraiche et les acides amines indispensables des prot~ines coagulables de 34 vari~t6s de pomme de 
terre. 
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c o n s i d e r a b l e  va r i a t i on  and requi res  a t t e n t i o n  in b reed ing  for  i m p r o v e d  pro te in  c o n t e n t  
in ware  po ta toes .  In b reed ing  of  indust r ia l  variet ies ,  m e t h i o n i n e  has l imi ted s igni f icance  
because  m e t h i o n i n e  f r o m  o t h e r  sources  can  be added  to the mixed  feed in which  p o t a t o  
pro te in  is used. Breeding  for  high con ten t  o f c o a g u l a b l e  p ro te in  may  be expec ted  to have 
little effect  on the n u t r i t i o n a l  va lue  of  the p ro te in .  Gene t i c  v a r i a t i o n  in a m i n o  acid 
c o m p o s i t i o n  seems to be smal l .  So  se lec t ion  can be d i r ec ted  to c o n t e n t  o f  c o a g u l a b l e  
p ro t e in ,  for  wh ich  rap id  s c r een ing  t e c h n i q u e s  are  ava i l ab l e  (van  G e l d e r  & Krech t ing ,  
1973: Sfirvfiri et al.,  1977). 
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Zusammenfassung 

Aminosi iurezusatmnensetzut tg  yon koagulierharem Protein aus Kno/len yon 34 
Kartoff~,/sortet? und ihr Ver/liihni~' zunl Proteinge/tah 

Aus Knollen von 34 Sorten von Solanton 
tuberosum mit .grossen Unterschieden im 
Proteingehalt  wurden Muster yon koagulier- 
barem Protein hergestellt. Die Proteinmuster  
wurden auf Aminos~uren analysiert. Methio- 
nin und Cystin `,vurden mittels einer Methode 
yon Moore (1963) (Tabelle 1) getrennt be- 
stimmt. 

Das koagulierbare Protein weist hoheGehal-  
te bei den meisten essentiellen Aminostiuren 
auf  (Tabelle 2). Der Index der essentiellen 
Aminosfiuren (EAAI)  reichte ','on 86 bis 93. 
was tfir ein Pflanzenprotein hoch ist. Methio- 
nin war die erste begrenzende essentiel[e 
Aminos~iure (Tabelle 3), abet  sein Gehalt war 
bedeutend h6her als in der kiteratur aufge- 
f0hrt. Der Lysingehalt war sehr boch, was das 
Protein zu einem wertvollen Bestandteil for 

Mischfutter macht. 
Arginin war die zweite begrenzende Amino- 

sMlre. Zwischen Arginin- und dem Protein- 
gehalt wurde eine signifikant negative Korre- 
lation (r = 0,589) festgestellt. Dies ist wichtig. 
wenn das Protein im Futter for Gefltigel, des 
einen bohen Argininbedarf hat, verwendet 
wird. Die sortenbedingten Unterschiede in der 
Zusammensetzung der Aminosfiure waren 
relativ klein (Tabelle 2). Es gab keine Korre- 
lation zwischen Proteingehalt und dem Gehalt 
an den meisten essentiellen Aminos/.iuren 
(Tabelle 4). Der ZCicbtung aufe rheh ten  Pro- 
teingehalt in Kartoffeln wird nut wenig gin- 
fluss aufden N/.ibrwert des Proteins haben. So 
kann die Auslese auf den Gebalt an koagulie- 
rendem Protein ausgerichtet werden. 

Resume 

La composit ion en acides aming's des pro&;ines coagulahles des tuberc,des de 34 varig'tes 
de p o m m e  de terre et sa relation avec [a teneur en proti'ines 

Dans le but d'etudier les proteines coagulables 
on a prepare des echantillons avec 34 varietbs 
de Solarium tuherosum ayant de grandes 
differences dans leur teneur en proteines. A 
partir de ceux-ci on a effectue l 'analvse des 
acides amines. La methionine et la cys(ine ont 
ete evalues separement par la methode de 
Moore (1963) (tableau 1). 

Les prot~ines coagulables avaient une re- 

neur elev6e pour la plupart des acides amines 
indispensables (tableau 2). Leur index se 
situait entre 86 et 93, ce qui est eleve pour des 
proteines de plantes. La methionine a ete le 
premier acide amine indispensable limitant 
(tableau 3) mais sa teneur etait considerable- 
ment lSlus ~levee que celle donnee dans la 
litterature. La teneur en lysine etait tr~'s haute, 
faisant de ces prot6ines un constituant valable 
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pour les aliments compos6s. L'arginine a ~t6 le 
second acide amin6 limitant. Une corr61ation 
n~gative (r = 0,589) entre l 'arginine et le taux 
de prot~ines s'est av6r~e significative. On dolt 
en tenir compte lorsque ces prot~ines sont utili- 
s6es comme aliments destin6s aux volailles, qui 
nbcessitent un taux 61ev,~ d'arginine. Les 
diff6rences varibtales en acides amin6s ont 61,} 
relativement faibles(tableau 2). II n'existe pas 

de corr61ation entre la teneur des prot6ines et la 
plupart des acides amin6s indispensables (ta- 
bleau 4). L'hybridation dans le but d'aug- 
menter le taux de prot6ines dans les pommes de 
terre peut ~:tre consid6r6 comme n'avant que 
peu d'effet sur la valeur nutritionne['le de ces 
prot6ines. Aussi, la s61ection peut ~tre orientbe 
vers I 'amblioration de la teneur en prot6incs 
coagulables. 
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