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EVALUATION OF P OTATO C OOK ING QUALITY 
IN ARGENTINA 

j .  E. Cacace, M. A. Huar te ,  and  M. C. Monfi I 

Abstract 

Cooking quality of  mature  tubers was assessed for ten Argentine pota- 
to cultivars, two cultivars of  foreign origin and three advanced clones. 

Specific gravity, dry mat te r  and  starch content ,  as well as quality of  
boiled potatoes and  chips were determined.  

Pampeana  INTA had the highest dry mat ter  content  with 21.8 percent  
and would appear  to be a very good cultivar for dehydrated products. The  
lowest dry mat ter  values were obta ined for  three of  the four  most  widely 
planted cultivars: Spunta, Bonaerense La Ballenera and  Kennebec.  

Kennebec demonst ra ted  its good quality for chipping with a score of  
6.9 points. Primicia INTA and Surefia INTA with high dry mat ter  content  
and good features for chipping can also be used to produce  chips. 

Breeding unde r  high tempera tures  dur ing tuberizafion has proven to 
be a successful strategy in developing cultivars that  are superior  in dry mat- 
ter contents to the culfivars currently impor ted  f rom the nor thern  hemi- 
sphere. 

Compendio 

Se determin6 la calidad culinaria de tub~rculos maduros  de diez culti- 
rares de papa  argenfinos, dos culfivares de origen extranjeros y tres clones 
avanzados. 

Se d e t e r m i n 6  el peso  especif ico y el c o n t e n i d o  de mate r ia  seca y 
almid6n como asl tambi6n la calidad de papas  hervidas y fritas en rodajas. 

Pampeana  INTA tuvo el mayor  conten ido  de mater ia  seca con 21,8 
por  ciento y seria un muy buen  cultivar para  productos  deshidratados. Los 
menores  valores de mater ia  seca fueron  obtenidos por  tres de los cuatro 
cultivares m~ts plantados: Spunta, Bonaerense  La Ballenera y Kennebec.  

Kennebec  demost r6  su b u e n a  calidad para  frelr  en rodajas con un  
valor de 6,9 puntos. Primicia INTA y Surefia INTA con altos contenidos de 
mater ia  seca y buenas caracterisficas para  freir, pueden  tambi6n ser usadas 
para  producir  papas fritas en rodajas. 

1Research Scientists, INTA, EEA BALCARCE, C.C. 276, (7620) Balcarce, Buenos Aires, 
Argentina. 
Accepted for publication August 30, 1993. 
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E1 m e j o r a m i e n t o  gen6t ico,  bajo condic iones  de alta t e m p e r a t u r a  
du ran te  la tuberizaci6n,  ha  p robado  ser una  estrategia exitosa para  el 
desarrollo de cultivares que son superiores en contenido de materia seca a 
los culfivares usualmente importados del hemisferio norte. 

Introduction 

The  demand  for potatoes with specific characteristics that meet  con- 
sumer needs a n d / o r  the requirements  of  the processing industry, makes it 
necessary to have suitable culfivars under  cultivation (8, 13). Introduct ion 
of  foreign cultivars and local breeding are the complementary  strategies 
followed in Argentina to cope with these needs. 

The  knowledge of  tuber composition and cooking behavior of  differ- 
en t  cultivars or clones should  predic t  their  fu ture  pe r fo rmance  u n d e r  
industrial condit ions (5). Most processed products  require raw potatoes 
with a high dry matter  content  (3, 4) to obtain high yields and bet ter  quali- 
ty of  product  (4, 9, 10, 14) and to save energy. Cooking quality evaluation 
also permits the best utilization of  each cultivar according to different uses 
(chips, f rench fries, dehydrated products,  flesh consumption,  etc.). This 
pape r  presents  the results of  cooking  quality assessments ob ta ined  on 
breeding material over ten years and the methodology used in the evalua- 
tion. A compar ison  of  specific gravity data f rom the Uni ted  States and 
Argentina (Balcarce) is also given. 

Materials and Methods 

Cooking quality of  ten national cultivars, two cultivars of  foreign ori- 
gin and three advanced clones was assessed in the Quality Laboratory at 
Balcarce, Argentina. 

Five kilogram samples of  mature  tubers were taken from trial plots 
p lanted in the Southeast  area of  the Province of  Buenos Aires during a 
per iod of  ten years starting in 1979. Tubers were stored in a cool, shaded 
place at ambient  temperature  for 30 days after harvest. Then,  analyses of  
two types were performed:  1) Composition: specific gravity, dry matter  and 
starch content,  and 2) Cooking quality: boiled potatoes and chips. 

Specific gravity was obta ined  by weighing a sample in air and also 
immersed in water, using a scale that also gives a correlated measure of  
starch con ten t  (7, 15). Specific gravity data of  Shepody, Kennebec  and 
Russet Burbank in four  years were also obtained from the National Potato 
Germplasm Evaluation and  E n h a n c e m e n t  Reports  (11) utilizing eight  
regional sites of  the U.S.A. These data were compared  to Balcarce's values. 

Dry matter  content  was obtained by drying in an oven at 105 C during 
24 hrs. Two samples for each observation of  dry matter  were recorded.  

Boiled potato tests were per fo rmed  with a representative sample of  
tubers, which were peeled and steamed for about  30 minutes and tasted 
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unsalted by a skilled five person panel.  The  judges  gave an overall score 
f rom 1 (undesirable) to 9 (desirable) to each sample, based on their evalu- 
ations of  color, odor,  firmness,  moisture,  mealiness, texture,  and flavor. 
The  boiling quality scores were averaged over the scores of  five judges. The  
judges  learned through exper ience  to detect  variations in cooked potatoes 
during previous years. None  of  them had less than two years and fifty ses- 
sions of  exper ience in testing potatoes. 

In the chip tests a 30 tuber  sample was used. The  tubers were cut f rom 
stem to bud end. One  slice, approximate ly  1.2 - 1.3 m m  thick, f rom the 
middle of  each tuber  was taken. The  slices were washed, drained and dried. 
Then,  a sample of  200 g was fried in hot  oil at 170 C, until the oil s topped 
bubbling. A score f rom 1 (darker) to 9 (lighter) was given to chips accord- 
ing to color. The  color score was assigned by means  of  a color chart  devel- 
oped  by the Institute for Storage and Processing of  Agricultural Products- 
I.B.V.L., Wageningen,  The  Netherlands.  

Data were analyzed in two sets, corresponding to the n u m b e r  of  years 
in which the cultivars were tested. The  first set included the five older culti- 
vars which were tested over ten years. To avoid bias due to lack of  balance, 
years with less than five of  those cultivars were not  considered. Therefore,  
the resulting n u m b e r  of  years was six for boiling, and nine for chipping 
and dry mat ter  analysis. One  determinat ion per  cultivar per  year was taken 
and years were analyzed as replicates. 

The  second set inc luded ten cultivars tested in two locations, over 
three years. The  same strategy as before was used to balance data, resulting 
in two years and  nine cultivars for boiling, and three years and  ten cultivars 
for chipping and  dry mat ter  determinations.  The  locations were analyzed 
as replicates. In both  sets, an ANOVA was pe r fo rmed  and means were com- 
pared  using Tukey 's  HSD Test at 0~ = 0.05. 

Results and Discussion 

D~y Matter Content 

Table 1 shows the results obta ined in the tests to de te rmine  composi- 
tion. P a m p e a n a  INTA, showed the highest  dry mat te r  content  with 21.8 
percen t  and a range of  20.2 to 23.3 percent .  The  three advanced clones 
and Primicia INTA showed averages above 20 percent.  Huinkul  MAG, the 
cultivar used for  dehydra t ing  in Argent ina ,  averaged 19.4 pe r cen t  and  
Kennebec,  primarily used for chipping averaged 18.7 percent.  

Spunta, a Dutch variety extensively used in Argentina, had a signifi- 
cantly lower (p < 0.05) dry ma t t e r  con ten t  when  c o m p a r e d  to Huinkul  
MAG and  Primicia INTA over n ine  years. In the same per iod,  Primicia 
INTA displayed significantly h igher  dry mat te r  con ten t  than  Kennebec  
(Table 2a). 
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TABLE 1.mComposition data of cultivars and clones over a ten-year period (1979- 
1988). 

N u m b e r  Specific Dry mat ter  Starch 
Cultivars of  years Gravity Conten t  (%) Conten t  (%) 

P a m p e a n a  INTA 7(10) 1.080 21.8 14.5 
B 78.501.131 4(6) 1.076 21.0 13.6 
B 78.502.5 4(7) 1.078 20.9 13.5 
B 79.540.180 3(6) 1.079 20.8 13.8 
Primicia INTA 10 (13) 1.072 20.4 12.5 
Serrana INTA 7 ( 9 ) 1.070 19.5 11.7 
Huinku l  MAG 10(13) 1.066 19.4 11.4 
Achi rana  INTA 5(8) 1.070 19.2 12.3 
Surefia INTA 9 ( 11 ) 1.067 19.1 11.6 
Latina INTA 5(8) 1.071 18.9 12.0 
Araucana  INTA 5(8) 1.071 18.9 12.0(6) 
Chacay INTA 6(9) 1.067 18.7 12.1 (6) 
Kennebec  8(8) 1.069(5) 18.7 
B. La Ballenera 6(6) 1.064(5) 18.4 
Spunta  10(12) 1.064 17.7 10.9 

0 n u m b e r  o f  observations used  to calculate a m e a n  over all years of  evaluation indicated. 

TABLE 2a.--Dry matter contents of five cultivars over a nine-year period. 

Dry Matter 
Cultivar Conten t  (%) 

Pfimicia INTA 20.4 ~ a 2 
Huinkul  MAG 19.2 a b 
Surefia INTA 19.0 a b c 
Kennebec  18.8 b c 
Spunta  17.7 c 

tNine observations were used  to calculate each mean.  
2Means with similar letters do no t  differ significantly to Tukey's  Test  (p < 0.05). 

During a three year period, from 1986 to 1988, Spunta was also signifi- 
cantly lower (p < 0.05) than Pampeana INTA, Achirana INTA, Latina 
INTA, B 78.502.5 and B 79.540.180. Pampeana was significantly higher (p < 
0.05) than Huinkul MAG (Table 2b). 

From these results, the cultivars can be arranged in three groups 
according to their dry matter content: 
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TABLE 2b.--Dry matter contents of ten cultivars and clones over a three-year period. 

Dry Matter 

Cultivar Content  (%) 

Pampeana  INTA 21.7~a 2 

B 78.502.5 21.1 a b 

B 79.540.180 20.8 a b 
Primicia INTA 20.7 a b c 
Huinkul  MAG 20.1 b c d 

Achirana INTA 19.5 c d 
Latina INTA 19.0 d 
Araucana INTA 18.9 d e 

Chacay INTA 18.9 d e 
Spunta 17.8 e 

~Six observations were used to calculate each mean.  

2Means with similar letters do not  differ significantly to Tukey's  Test (p < 0.05). 

I. High dry mat ter  content  (more  than 20.0%) 
Pampeana  INTA, B 78.501.131, B 78.502.5, B 79.540.180 and 
Primicia INTA. 

II. In termedia te  dry mat ter  content  ( from 18.0 to 19.9%) 
Serrana INTA, Huinkul  M.A.G., Achirana INTA, Surefia INTA, 
Araucana INTA, Latina INTA, Chacay INTA, Kennebec  and 
Bonaerense La Ballenera. 

III. Low dry mat ter  content  (below 17.9 percent)  
Spunta 

T h e  lowest dry mat te r s  were  o b t a i n e d  in Spunta ,  B o n a e r e n s e  La 
Ballenera and Kennebec,  which at present  are three of  the four (consider- 
ing Huinkul  MAG) most  widely planted cultivars, according to recent  sur- 
veys. (12, 2) 

Specific gravity and starch content  are also given in Table 1 as a com- 
par i son  for  researchers  who use these measures  routinely.  Differences  
were found  between the ranking of  cultivars according to specific gravity 
and  the ranking according to dry mat te r  content ,  a l though the grouping 
was not  altered. Evidence of  inconsistency of  the correlat ion between spe- 
cific gravity and  dry mat te r  con ten t  for  Argen t inean  cultivars has been  
repor ted  (1). 

The  range of  values presented here  should be  considered in relation 
to latitude, local growing conditions and cultivars. Nor the rn  hemisphere  
dry mat ter  contents of  European or American cultivars are notably higher 
than those obta ined  in the conditions of  the SE area  of  the Province of  
Buenos Aires with the same cultivars (Table 3). Within Argentina, Serrana 
INTA and Huinkul  MAG have shown a wide range of  values : 17.4% at 26 ~ 
13' S to 24.3% at 51 ~ 40' S. (6) 
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TABLE 3.--Spedfic gravity of three potato cultivars grown in the U.S.A. and 
Argentina. 1,2,5 

Shepody Kennebec R. Burbank 

~ 4 3 2 1 4 3 2 1 4 3 2 1 

Idaho 92 
Maine 
Michigan 77 
Upstate NY 83 
N. Dakota 4 
L. Island NY 
Minnesota 
Oregon 79 
U.S.A. av. 83 

mean 
Argent. av. 73 

mean 

85 80 94 77 
80 82 75 
80 87 88 76 
73 84 

71 62 
85 83 

80 81 85 
82 

70 66 70 
7O 

81 
76 

67 

85 80 86 80 
87 76 88 87 85 85 99 

77 77 85 76 
75 87 81 83 93 
93 86 80 85 84 87 88 
72 63 82 

75 80 83 84 
85 76 85 81 

82 81 83 80 81 86 85 
81 83 

84 76 62 67 67 78 74 
72 72 

1Specific gravity values are presented as two digit numbers i.e. 1.092 = 92. 
~ e n  two or more values were available, the mean of them was recorded. 
"The years 1, 2, 3 and 4 are 1985, 86, 87 and 88 for the USA values and 1986, 88, 89 and 90 for 
the Argentina values. 
4The values were converted from dry matter to sp. gr. by the Under Water Weight Table from 
I.B.V.L., Wageningen, The Netherlands. 
~Source USA values : National Potato Gerrnplasm Evaluation and Enhancement Report, U.S. 
Dept. of Agric., 1985, 1986, 1987 and 1988. 

T h e  results p r e s e n t e d  h e r e i n  allow the po ta to  process ing indus t ry  to 
take m o r e  ra t iona l  decis ions c o n c e r n i n g  the use of  pota to  cultivars u n d e r  
the A r g e n t i n e a n  condi t ions ,  as c o m p a r e d  to those f o u n d  in  the U.S.A. with 
the same cultivars. Also, A r g e n t i n e  b r e d  cultivars may serve as an  al terna-  

tive w h e n  the s t andards  c a n n o t  be  r e a c h e d  with the  t rad i t iona l  cultivars 
used  by the indus t ry  in  the N o r t h e r n  H e m i s p h e r e  at h ighe r  lat i tudes ( and  
h e n c e  l o n g e r  day lengths)  a n d  p re sumab ly  lower tuber iz ing  tempera tures .  

Cooking Quality Evaluations 

Table  4 shows the average in  ch ipp ing  a n d  bo i l ing  qual i ty of  all the 
varieties a n d  c lones  i n c l u d e d  in  trials. B 78.502.5 o b t a i n e d  the h ighes t  chip 
score (7.6) followed by B 78.501.131 a n d  K e n n e b e c  (bo th  with 6.9). 

For  the five cultivars tested over n i n e  years, K e n n e b e c  a n d  Pr imicia  

INTA had  significantly h ighe r  (p < 0.05) scores t h a n  Spunta ,  a n d  Surefia 
INTA a n d  H u i n k u l  MAG did  n o t  differ significantly f rom the two fo rmer  
cultivars (Table  5a). Over  a th ree  year per iod ,  B 78.502.5 showed the high- 
est score in  a g roup  of  ten  c lones  a n d  cultivars, d i f fer ing significantly (p < 
0.05) f rom all of  t h e m  except  for B 79.540.180 which he ld  the second  place 
(Table 5b). 
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TABLE 4.- -Chip and boil scores of cultivar.s.and clones in a ten-year period (I 979- 
1988). 

Number Chip Boil 
Cultivar of years Score t ScorC 

B 78.502.5 4 (7) 3 7.6 5.1 (5) 
B 78.501.131 4 (6) 6.9 3.4 (5) 
Kennebec 8 (8) 6.9 4.4 (4) 
Primicia INTA 10 (13) 6.3 4.0 
Surefia INTA 9 (11) 6.1 4.1 
Pampeana INTA 7 (10) 5.9 4.9 
B 79.540.180 3 (6) 5.8 - 
Archirana INTA 5 (8) 5.5 3.6 
LatinaINTA 5 (8) 5.4 4.1 (5) 
B. LaBallenera 6 (6) 5.2 3.7 
Huinkul MAG 10 (13) 5.2 5.5 
Spunta 10 (12) 4.9 2.2 
Chacay INTA 6 (9) 4.4 3.3 
Serrana INTA 7 (9) 4.2 3.2 
Araucana INTA 5 (8) 3.9 3.6 

11 darker color - 9 lighter color. 6 Acceptable score 
21 undesirable - 9 excellent. 5 Acceptable score 
~( ) Number of observations used to calculate a mean over all years of evaluation indicated. 

TABLE 5a.--Chip scores of five cultivars over a nine-year period. 

Chip 
Cultivar Scor& 

Kennebec 6.7~a 2 
Primicia INTA 6.7 a 
Surefia INTA 6.3 ab 
Huinkul MAG 5.4 ab 
Spunta 4.9 b 

1Nine observations were used to calculate a mean. 
2Means with similar letters do not differ significantly to Tukey's Test (p < 0.05). 
31 darker color - 9 lighter color. 6 acceptable score 

H u i n k u l  M A G  h a d  s i g n i f i c a n t l y  (p  < 0 . 0 5 )  b e t t e r  b o i l  s c o r e s  t h a n  

P r i m i c i a  I N T A  a n d  S p u n t a  o v e r  a six y e a r  a v e r a g e  b u t  o n l y  o u t p e r f o r m e d  

S p u n t a ,  a m o n g  n i n e  cu l t ivars ,  i n  a two y e a r  p e r i o d .  ( T a b l e  6 a  a n d  6 b ) .  

F r o m  t h e  d a t a  p r e s e n t e d  h e r e ,  i t  c a n  b e  c o n c l u d e d  t h a t  P a m p e a n a  

I N T A ,  w i t h  a h i g h  d r y  m a t t e r  c o n t e n t ,  w o u l d  b e  a v e r y  g o o d  c u l t i v a r  to  b e  

u s e d  f o r  d e h y d r a t e d  p r o d u c t s .  

K e n n e b e c  d e m o n s t r a t e d  i t s  g o o d  q u a l i t y  f o r  c h i p p i n g .  O f  c u l t i v a r s  

r e l e a s e d  to  d a t e ,  P r i m i c i a  I N T A  a n d  S u r e f i a  I N T A  w i t h  h i g h  d r y  m a t t e r  

c o n t e n t  a n d  g o o d  f e a t u r e s  f o r  c h i p p i n g ,  c a n  a l so  b e  u s e d  to  p r o d u c e  c h i p s .  
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TABLE 5b. - -Chip  scores of ten cultivars and clones over a three-year period. 

Chip 
Cultivar Score ~ 

B 78.502.5 7.5~a ~ 

B 79.540.180 5.8 ab 

Primicia INTA 5.7 b 

Pampeana  INTA 5.1 bc 
Huinku l  MAG 5.0 bc 
Achirana INTA 4.8 bc 

Spunta  4.8 bc 
Latina INTA 4.8 bc 

Chacay INTA 4.3 bc 
Araucana  INTA 3.4 c 

'Six observations were used to calculate a mean.  

~Means with similar letters do not  differ significantly to Tukey's  Test (p < 0.05). 

31 darker  color - 9 l igher  color. 6 acceptable color 

TABLE 6a.--Boil  scores of five cultivars over a six-year period. 

Boil 
Cultivar Score s 

Huinku l  MAG 5.51a 2 

Kennebec 4.1 ab 

Surefia INTA 3.8 abc 
Primicia INTA 3.3 bc 

Spunta 1.9 c 

~Six observations were used to calculate a mean.  
2Means with similar letters do not  differ significantly to Tukey's  Test (p < 0.05). 

~1 undesirable  - 9 excellent.  5 Acceptable score 

TABLE 6b.- -Boi l  scores of nine cultivars and clones over a two-year period. 

Boil 
Cultivar Score 3 

Huinkul  MAG 5.2~a 2 

B 78.502.5 4.9 a 
Pampeana  INTA 4.6 a 
Archirana INTA 4.6 a 

Araucana INTA 4.5 a 
Latina INTA 4.1 ab 

Primicia INTA 4.1 ab 

Chacay INTA 3.0 ab 

Spunta  1.5 b 

~Four observations were used to calculate a mean.  

2Means with similar letters do not  differ significantly to Tukey's  Test (p < 0.05). 
31 undesirable - 9 excellent. 5 Acceptable score 
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T h e  b r e e d i n g  p r o g r a m  h a s  b e e n  s u c c e s s f u l  i n  d e v e l o p i n g  b e t t e r  cul t i -  

v a r s  f o r  f r e s h  c o n s u m p t i o n  as  we l l  as  f o r  p r o c e s s i n g  p u r p o s e s .  B r e e d i n g  

u n d e r  loca l  c o n d i t i o n s  h a s  e n a b l e d  u s  to  o b t a i n  c l o n e s  t h a t  y i e ld  t u b e r s  w i t h  

h i g h  d r y  m a t t e r  c o n t e n t s  u n d e r  t e m p e r a t e  to  w a r m  soi l  t e m p e r a t u r e s  d u r -  

i n g  t u b e r i z a t i o n  as c o m p a r e d  w i t h  t h o s e  o b t a i n e d  f r o m  i m p o r t e d  cul t ivars .  

Acknowledgment  

W e  t h a n k  Miss  L i l l a  F o d e  R o l d 6 n  f o r  h e r  a s s i s t a n c e  i n  t h e  l a b  work .  

Literature Cited 

1. Carrozzi, L., C. Monti and M. Huarte. 1987. La calidad industrial de la papa estimada por 
el peso especifico. In: 10 ~ Reuni6n Nacional de la Asoc Arg de Horticultura. Buenos 
Aires, Argentina, September 21-25% 1987. 

2. Elverdin, J., R. Bisio, C. Drago, J. Cassoulet, A. Szczesny and M. Zund. 1989. Variedades y 
origen de la simiente usada en el sudeste de la provincia de Buenos Aires de la 
Repfiblica Argentina, p. 34. In: XIV Reuni6n de la Asociaci6n Latinoamericana de la 
Papa, Mar del Plata, Argentina, March, 5-11% 1989. 

3. Gray, D. andJ.C. Hughes. 1978. Tuber quality, p. 504-544. In: P.M. Harris (ed.), The Potato 
crop. Chapman & Hall, London. 

4. Hesen, J.C. and J.H.W. van der Schild. 1979. The Potato as a raw material for the food 
industry. I.B.V.L.-Wageningen. Publ 320, 16 p. 

5. Heinze, P.H., M.E. Kirkpatrick and E.F. Dochterman. 1955. Cooking quality and composi- 
tional factors of potatoes of different varieties from several commercial locations. U.S. 
Dept Agr Tech Bull 1106. 

6. Huarte, M., C. Monti, A. Mendiburu and I. Butzonitch. 1986. Serrana INTA: A widely 
adapted, virus resistant potato cultivar from Argentina. Am Potato J 63:695-699. 

7. Institute for Storage and Processing of Agricultural Products (IBVL). 1977. Methods of 
assessment for potatoes and  potato products.  European  Association for Potato 
Research, Wageningen. 

8. Iritani, W.M. 1981. Growth and preharvest stress and processing quality of potatoes. Am 
PotatoJ 58:71-80. 

9. Kirkpatrick, M.E., P.H. Heinze, Ch.C. Craft, B.M. Mountoy and C.E. Falatko. 1956. French- 
Frying quality of potatoes as influenced by cooking methods, storage conditions, and 
specific gravity of tubers. U.S. Dept Agr Tech Bull 1142. 

10. Lulai, E.C. and P.H. Orr. 1979. Influence of potato specific gravity on yield and oil content 
of chips. Am PotatoJ 56:379-390. 

11. National Potato Germplasm Evaluation and Enhancement  Report, U.S. Dept. of Agric., 
1985, 1986, 1987 and 1988. 

12. Rodriguez O~ P. 1988. La selecci6n de tecnologia por los agricultores: E1 caso de las var- 
iedades de papa en el Sudeste de la Provincia de Buenos Aires, Argentina. Ms. Va- 
Riedadges Thesis. Escuela para graduados de la Univ Nac de Buenos Aires, Buenos 
Aires, Argentina. 

13. Schwimmer, S. and H.K. Burr. 1967. Structure and chemical composition of the potato 
tuber, p. 12-43. In:W.F. Talburt and O. Smith (eds.), Potato Processing. The AVI Publ. 
Co. Inc., Westport, Connecticut. 

14. Smith, O. 1967. Potato Chips, p. 262-339. In: W.F. Talburt and O. Smith (eds.), Potato 
Processing. The AVI Publ. Co. Inc., Westport, Connecticut. 

15. Winiger, F.A. and J.W. Ludwig. 1974. Methoden der Qualit~itsbeurteilung bei Kartoffeln 
ffir den menschlichen Konsum. Potato Res 17:434-465. 


