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AIELOSE CONTXNT OF SONE T B O P I C A L  STARCHES 

F. DBLPXJCH a,nd J,C. FAVIER 
M u t r i t i o n  Sec t ion  o f  O . R. S.  T.O.X', 
Yaound 6 (Caxneroon) 

T'lie s u i t a b i l i t y  o f  s t a r chy  f o o d s  f o r  v a r i o u s  
t echno log ica l  methods of p rocess ing  a,nd t h e  p r a c t i c a l  use o f  
t h e i r  s t a r c h  depend oli tlie composition, s t r u c t u r e  and physico- 
chemical p r o p e r t i e s  of t h e  sta,rchc The search  f o r  i n d u s t r i a l  
o u t l e t s  f o r  t r o p i c a , l  sta,rchy products  t h e r e f o r  e n t a i l s  syate-  
ma t i c  study of t h e  pliysico-chemica,l c h a r a c t e r i s t i c s  o f  t h e i r  s t a r c h  
and, i n  pa , r t icu la , r  t h e i r  amylose and amylopectin c o n t e n t s o  The 
r e s p e c t i v e  p ropor t ions  o f  t h e s e  two c o n s t i t u e n t s  p a r t l y  determine 
t h e i r  behayiour dur ing  t h e  cooking process  (RAO, 7 )  and s u i t a b i -  
l i t y  f o r  c e r t a i n  indv ; s t r i a l  a ,pp l ica t ions  such a,s t h e  manufa,cture 
o f  p r o t e c t i v e  f i l m s  a.nd th i cken ing  agents  (DEATHEBAGE, z ; WOLF, 3 ) .  

Whereas t h e r e  has been cons iderable  work on t h e  
amyl3.se con ten t s  of c e r e a l  s t a r c h e s  dur ing  t h e  l a s t  twenty y e a r s ,  
r e v e a l i n g  i n  p a r t i c u l a r  t h e  presence o f  v a r i e t i e s  o f  maize w i t h  
very d i f f e r e n t  amylose con ten t s  (waxy maize between O a.nd 6 per  
cent  and amylomaize w i t h  64 p e r  c e n t ) ,  very few s t u d i e s  have been 
made on t h e  s t a m h e s  of t ube r s ,  r o o t s  and s t a rchy  f r u i t s  although 
t h e s e  form tlie basis o f  t h e  d i e t  o f  t h e  popula,tionns of t h e  humid 
-tropica,l area.  

Data on t h e  amylose content  o f  s ta , rches  o f  t r o p i c a l  
o r i g i n  have been g iven  'by ROY and NITRA (4)  f o r  T a r o s  and 
Fachyrrh izus  i n  I n d i a  ; by DEATHERAGE ( 2 > ,  BERRIOS and o t h e r s  (5) 
f o r  cocoyams and Dioscorea r o t u n d a t a  yam i n  Pue r to  Rico ; by 
CORREA (6) and ROSENTHAL (7) for brea ,d f ru i t  a,nd Diose,  a l a f t a  y a m  i n  
B r a z i l .  

I n  Afr ica ,  t h e  amylose content  o f  t h e  s t a r c h e s  o f  
some s p e c i e s  of c u l t i v a t e d  yams has been assessed  by RASSER and 
COURSBY (8) i n  Ghana and by HOLLO and GUILBOT (9) i n  Ivory Coas to  
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The p resen t  s t u d y  c o n s i s t s  o f  a,n i n t e r s p e c i f i c  and  i n t e r -  
v a r i e t a l  a,na.lysia o f  t h e  amylose conten t  o f  yam s ta . rches  a,nd a, few 
o t h e r  s t a , r c h ~  f o o d s  among those  m o s t  commonly e a t e n  i n  Cameroon. It 
f o r m s  pa.rt  o f  a, comprehensive w o r k  on t h e  physïco-chemica,l charac te -  
r i s t i c s  o f  t h e s e  s t a r c h e s o  

M a t e r i a l  

Determinat ions were made on s ta r rehes  extra ,c ted i n  t h e  l a b o -  
r a t o r y  f r o m  t h e  fo l lowing  t u b e r s ,  e d i b l e  r o o t s  and vege tab le  f r u i t s  : 

- e i g h t  s p e c i e s  o f  t h e  Dioscorea. (yam) some being repreeented  by 

- t h r e e  sweet po ta toes  (,Ipomea b a , t a t a s )  ; 
- t w o  cocoyams (Xanthosoma, s a g g i t i f o l i u m )  ; 
- t h r e e  t a r o s  (Coloc,asia antiquorum) j 

- one l o c a l  ca.rr0-t (Golems e scu len tus )  

s e v e r a l  v a x i e t i e s  ; 

one leguminous p l a n t  w i t h  t u b e r ,  t h e  yam-bean (?achyrx7hizus 
e rosus )  ; 

- t w o  v a r i e t i e s  o f  b r e a d f r u i t  (Artocarpus cornniunis) ; 
- one j a c k f r u i t  (Artoca.rpus i n t e g r a ) ,  

M o s t  o f  t h e  samples ana,lysed come f r o m  t h e  I i a T  B g r i c u l t u r a l  
Experimental  S t a s t ion  a,t Ba.mbui, s i t u a ” t e d  a t  a,n a l t i t u d e  o f  1 330 meters  
i n  West Cameroon, b u t  t w o  v a r i e t i e s  o f  De dumetorum a,nd t h e ’ b r e a d f r u i t s  
were obta*ined i n  Ya,ounde. 

Methods 

Af te r  pee l ing ,  t h e  f o o d s t u f f s  a r e  ground i n  a 0,OI  H s o l u -  
t i o n  o f  mercuric  c h l o r i d e  ; t h e  suspens ion  obta ined  i s  f i l t e r e d  
through musl ins  The s t a r c h  i s  p u r i f i e d  by  a. s e r i e s  o f  washings i n  
delonized water  t h e n  by s t i r r i n g  i n  a, 4 3 s o l u t i o n  o f  sodium c h l o r i d e  
w i t h  t o luene  t o  e l imina , te  t h e  p r o t e i n s .  A f t e r  another  s e r i e s  o f  
washings i n  wa,ter, t h e  s t a r c h  i s  f i n a l l y  d r i e d  a t  a. t empera ture  below 
45* C ,  modera,tely ground and s ieved  through a 0.25 mril mesh. 

, 
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The fo l lowing  reading were t a k e n  on a l l  t h e  samples : - s t a r c h  cont-ent by t h e  modified DIIilLER (10) p o l a r i m e t r i c  method ; 
- water  content  by dry ing  between 1040 and 107O C t o  a cons tan t  

- ash content  by c a l c i n a t i o n  at  550° C for 8 hours  ; 
- t o t a l  n i t r o g e n  content  by t h e  K j e l d a h l  micromethod a n d  conversion 

- i o d i n e  abso rp t ion  and amylose con ten t  by J O N e  BBVlILLER ( I I )  

- 1  

weight. ; 

i n t o  p r o t e i n s  us ing  c o e f f i c i e n t  6 ,25  ; 

amperometric t i t r a t i o n  method, t a k i n g  19.9 pe r  cent  as a - c o e f f i c i e n t  
o f  t h e o r e t i c a l  abso rp t ion  o f  i o d i n e  by 'pure  atmylose (!COLLIER a,nd 
GUILBOT, q2). The l i p i d  content  o f  o u r  samples, between Q e l  and 0,6 
i s  not  higl-i enough t o  i n t e r f e r e  w i t h  t h e  iod ine  bounding4 Two sanp le s  
o f  cassava a r e  t aken  as re fe rence  ( t h e o r e t i c a l  abso rp t ion  = 18,6 p e r  
cen t ) .  The t i t r a t i o n  curves obtained a r e  o f  t h e  type  shown i n  
F igu re  1,  The sample f o r  a n a l y s i s  va , r ies  according t o  t h e  sta,rclles 
between 70 and 200 mg of t h e  product ; readings  were t aken  a t  20° C b  

B e s u l t s  

The starch content  of p r o d u c t s  ex t r ac t ed  i n  the l abora to ry  
r e v e a l s  that  t h e  sum of t h e  non-glucidic súbs tances  i n  gene ra l  
r ep resen t  1 t o  3 of s t a r c h  (Tables  1 and 2 ) .  They a r e  chiefPy 
i m p u r i t i e s  o f  proSein o r i g i n ,  par t icuSa , r ly  i n  yam a*nd taros s t a rchese  
The degree o f  p u r i t y  ob ta ined  n e v e r t h l e s s  permits  an assesement o f  
t h e  percentage of maryloseo Judgment m u s t  be q u a l i f i e d  i n  t h e  case  o f  
De schimperiana whose s t axch  s t i l l  possesses  a high percentage o f  
f i b e r  a f t e r  e x t r a c t i o n ,  

Table 1 s e t s  o u t  t h e  yua ,n t i t i e s  o f  bound i o d i n e  and t h e  
amylose content6 of ya,m s t a r c h e s ,  



i Tableau 7 
Amylose content  o f  "ya,m stawches 

Staarch source 

P ! 1 ! ! 
Da schimperiana ! 
,D4 b u l b i f e r a ,  ex gwofon ! 97.7 ! 

84. I ! 3.28 t o  3o88,1592 t o  195, 
' 5*3Q ! 26,6 I 
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!Ds a l a t a ,  ex Bafut  
De 1ibreschia .nn  

, D o  dumetorum yellow h a i r y  

'De dumetorum yellow h a i r y  
! (Bambui 70) 
!De dumetorum yellow s m o o t h  
! (Bambui 70) 
,Do dumetorum y e l l o w  smooth 

(Bambui 71) 
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! (Bambui 70) 
!De dumetorum white s m o o t h  
1 (Yaounde' 71) 
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The amylose conten t  va , r iea  f r o m  9.7 t o  34.5 per; c e n t  
according t o  s p e c i e s o  The s t a r c h e s  o f  a l l  v a r i e t i e s  of D, rotunda.ta,  
D. cayenensis  and Dœ allataa. have coi i tents  between q9.5 and 23 p e r  
cen t ,  i a  t h e  same range o f  po ta to  and a r ; r o w r o o t  c ö n t i n t s  as w e l l  a s  
t h e  v a l u e s  found by RAYPER a,nd COURSEY (8) f o r  t h e  same s p e c i e s c  
ROYENTHAL (7) g i v e s  a, 4.5 p e r  cen t  i o d i n e  a f f i n i t y  f o r  Po a l a t a e  
It ahould be  noted,  however, t h a t  us ing  a, c o l o r i m e t r i c  procedure,  
B-ERFiIOY (5) f i n d s  a 34 p e r  cent  amylose content  i n  a, D- r o t u n d a t a  
o f  an unspec i f i ed  v a r i e t y ,  c u l t i v a t e d  i n  Puer to  Rico, This ma,y be 
due t o  a n  i n t e r v a r i e t a l  d i f f e r e n c e  o r  geogra,phical a i tLiat ion as t h i s  
d i f f e r e n c e  i s  not  t o  be found between Ghanian and Cameroonian v a r i e t i e s .  

The a,mylose coi i tents  o f  s t a r c h e s  ex t r ac t ed  f r o m  
Il. l ib reschia ,na  alid t h e  a e r i a l  b u l b i l a  o f  t h e  Dœ b u l b i f e r a  yam 
a r e  apprec iab ly  h i g h e r ,  namely 34.5 and 26,6 per  c e n t ,  

On t h e  o t h e r  ha,iid t h e  s t a r c h  o f  t h r e e  c u l t i v a x s  o f  t h e  
D. dumetorum s p e c i e s  t e n d s  t o  possess  a. l o w  iod ine  a . f f i i i i t y ,  T h e i r  
a,mylose content  lies between ~~7 a,nd 1 1 * 2  p e r  cen t ,  The e c o l o g i c a l  
cond i t ions  o f  p roduct ion  do not 'seetn CO & f e e t  t h e  amylose con ten t  
sinGe i t  remains apprec iab ly  t h e  same f r o m  one yea,r t o  t h e  next  
(1970 and 1971) and from one p l a c e  o f  c u l t i v a P t i o n  t o  ano%lier 
(Yaounde a,dd Bambui with d i f f e r e n t  a l t i t u d e s  a.nd c l i m a t e s )  o The 
s t a x o h  o f  Da dumetorum i s  not un l ike  t h e  s t a s c h e s  o f  t h e  waxy type  
w i t h  r e s p e c t  t o  i t s  amylose conten t ,  

The i o d i n e  a f f i n i t y  of t h e  De e s c u l e n t a  s t a r c h  i s  also 
Lower tha,n t h a t  o f  m o s t  o t h e r  s p e c i e s  o f  Dioscorea,  2,69 per  c e n t ,  
g iv ing  an  amylose conten t  o f  13*5 per- cen t .  

Bu2ZER and COUXSZY (8) g i v e  amylose c o n t e n t s  o f  14 t o  
15 p e r  cen t  f o r  Il. dumetonam and I>, escu len ta ,  The s t a z c h e s  o f  t h e s e  
two s p e c i e s  have ve ry  smal l  g r a n u l e s  I t o  3 u f o r  De dumetorum, 
1 t o  5 u f o r  De escu len ta ,  These g r a n ü l e s  have a spec ia , l  shape and 
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i n  a d d i t i o n  produce low-strength gels which make them unsu i t ab le  f o r  
p repar ing  “foufousi t  (a p a s t e  o f  cooked and ground t u b e r s  which i s  
t r a . d i t i o n a 1  i n  a laprge  number of Afr ican  c o u n t r i e s )  

‘ Moreover t h e  X-ra.ys d i f f r a c t i o n  spec t ra ,  obta.ined by 
C!HARBOIVNIERE (13) on o u r  specimens a r e  o f  type  A f o r  ,D. dumetorum 
v a r i e t i e s  obtaïneB i n  1970 and ’I971 whereas they asre of type  B f o r  
a l l  t h e  o t h e r  s p e c i e s  o f  ya,mso The-type o f  spectrum, wliicli sliows t h e  
c r y s t a , l l i n e  organiza , t ion  o f  t h e  s t a r c h  granule  mag consequently va,ry 
according t o  t h e  s p e c i e s  o f  Dioscorea, and f o r  t h i s  b o t a n i c a l  t ype  it 
seems t o  be r e l a t e d  t o  t h e  a,mylose content .  

These c l i a , r ac t e r i s t i c s  of D+ dumetorum s t a r c h  a r e  perha,ps 
t o  be considered a g a i n s t  one o f  i t s  agronomical c h a x a c t e r i s t i c s  which 
l i m i t s  t h e  expansion o f  i t s  c u l t i v a t i o n  i n  Cameroon, D. dumerotum ha,s 
a, high y i e l d  (30 t o  40 tons /hec tare)  and does not r e q u i r e  propping bu t  
tlze day  a f t e r  c o l l e c t i o n  t h e  t u b e r  becomes ha,rd, it- cracks  and i s  
u n s u i t a b l e  f o r  e a t i n g  (LYONGd, 1 4 ) a  It r e t a i n s  t h e s e  d e f e c t s  even a . f t e r  
cookingo To a v o i d  t h i s  dra,wba,ck,” whicli does not  seem t o  haye been 
repor ted  elsewhere b u t  i n  Cameroon, i t  must be cooked immediately a f t e r  
it has been pul led  j t h i s  prevents  s t o r a g e  a,nd marketingc If t h e  cha,- 
r a , c t e r i s t i c s  of t h e  physico-chemical p r o p e r t i e s  o f  t h e  D, dumetor,um 
s t a r c h  a r e  re la , ted  t o  i t s  g e n e t i c  o r i g i n s ,  they might be  connected t o  
this problem o f  Imrdening. Woreover ,  i t  i s  wellknown that  anzyloma.ize 
g r a i n s  a r e  less r e s i s t a n t  t o  g r i n d i n g  t h a n  norrna.1 ma,iz:e o r  waxy-ma,ize 
g r a i n s  (12)  e However, o t h e r  f a c t o r s  such as ce l l -wa l l s  cons t i t ua ,n t s  
might in f i e r f e re  i n  t h e  hardening p rocess+  

The armylose con ten t s  of sweet po ta toes ,  17 t o  18 pel. cerit, 
and of cocogama, 21 t o  23 per  cen t ,  show no interva,ri&tal d i f f e r e n c e s  
(Table 2>. Tlie v a k i e t y  of taros ex B a f o u ,  on t h e  o t h e r  hand, have an  
apprecia,bly lower i o d i n e  a f f i n i t y  tha,n t h e  ot l ier  taros. 

I n  t h e  same way, t h e  t w o  v a r i e t i e s  o f  breaddfrtait have very 
d i f f e r e n t  i od ine  a 9 f i n i t i e s  ’Qat i t  must be pointed o u t  that  it i s  
g r a i n  starch i n  t h e  case  of A. seminifeya and p u l p  s t a , r ch  i n  t h e  case  
A. apyrena, The 9.2 per  cent  amylose conten t  o f  Ac apyi.ena, confirms t h e  
result obtained in”BBazi.1 (9.0 u / . )  by CORREA (6) i n  r e s p e c t  o f  t h e  sa,me 
v a r i e t y o  



Tableau 2 

Amylose  content  o f  v a r i o u s  t r o p i c d  sta.yches 
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TAROS 
Colocas ia  a n t  i quorum 

w h i t  e Fulaani  tJ7pe 
red  ex Nkambe 
small s i z e  ex B a f o u  

2.81 
3043 
1.89 

LOCAL CARROT 
Coleus e scu len tus  97.9 

Y&. - BEAN 98,8 1 16e6 f 

J &CICEQUIT 
Artocarpus i n t e g r a  (seeds)  

1 979 7 4.52 
. I  

1 I 

! 2 Z e  7 ! 



Purtl1er wol.k i a  a t tempted t o  t r y  t o  e s t a , b l i s h  a r e l a . t i on  

amylase s u s c e p t i b i l i t y ,  

t 

between t h e  v a r i o u s  physico-chemical p rope rh ie s  of t h e s e  s t a r c h e s  : 
amylo s e  conten t ,  X-rays Ca i f f  r a  c t  i o n  spectu.a,, 
s w e l l i n g  power and s o l u b i l i t y  i n  water .  
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Summary 

The s t a r c h e s  o f  s e v e r a l  s p e c i e s  and v a x i e t i e s  o f  yams a.nd 
o t h e r  t r o p i c a l  s t a r c h y  f o o d s  were e x t r a c t e d  i n  t h e  l a b o r a t o r g  ; 
readings  were taken  o f  bound iod ine  and t h e  amylose content .  with 
r e s p e c t  'Go yams, D, e s c u l e n t a  and p a r t i c u l a x l y  D. dlume%okum had lower 
a,mylose con ten t s  (13.5 and between 10 a,nd 1-1 p e r  c e n t )  t h a n  t h e  othez 
s p e c i e s ,  T h i s  low i o d i n e  a f f i n i t y  is considëred i n  connection w i t h  
o t h e r  physico-chemical c l?a , ra ,c te r i s t ics  of t h e  s tase l ies  o f  De esculen ta ,  
and D. dumetorum and r e l a t e d  t o  t h e  c r y s t a , l l i n e  orga,k>ization o f  t h e  
star;ch granule ,  
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DELP.EUCH E'., P W I E R  JbC. (Centre  OjsSTON - B.P. 193 YAOUNDE-CAìVlEXOUN. 

Amylose conten t  of some t r o p i c a l  s t a , r ches  (TeneÛr .en  a,myloae d e  
quelquea amidons t ropica ,ux) .  G pa,ges, 2 t ab l eanx ,  I f i g u r e ,  14 réfé- 
rences .  

Teneur en a.mylose d e  c e r t a i n s  amidons a.limeiita.ires 
t ropica,ux : dioscorea  (ignames), ipomea ( p a t a t e s ) ,  coloca,s ia  (-Laxos), 
xanthosoma, (macakos), co leus ,  pa,chyml?ieus, a r t o c a r p u s  ( f r u i t s  B pa,in) 


