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ITTTRODUCTICH

/ith the exception of the potatoes used for seed
purposes, practically ell of the votatoes procuced in the
United States are used for human consunption. Consequently
quality is an important factor in potato roduction &nd
marketing,

Juelity in potatoes is dependent upon two coriponent
factors, namely, market cuality and culinary cuality. Iariet
quelity of rpotatoes is determined Ly the ~enersl appearance
of the tubers, attention beinc sfiven to the size, type and
unifority of the potatoes as well as freedom fro:: surface
¢l seases and niechenical injuries. Culinary cuality refers to
the cuality of the potutoes when prepared for tatvle use.
Culinary cuzlity is determined by the cohesion of Tlesh or
sluZfing of th~ corticel layer, the color, the texture cnd the
flavor of the potatoes when cooked.'

In recent years the culinary cuality of iiclican
potatoes has Deen severely criticized, Tiis criticism is no
doubt at least partially responsidble for the range in price
between Ilichicen votatoes and potatoes produced in sone other
statess The price of Illichigan potatoes on the Detroit market
during the first week of December 1931 vias 49 cents per vushel,
corpared with 1410 per bushel for Idaho potctoes and 67 cents
per bushel for potatoes produced in lizine. It is impossibdle

to determine accurately the exact percentare of tris difference



which is due to poor cuelity, but it vwould be reasonable
to conclude that the profitableness of the vpotato erop in
Michigen could be greatly increased by improving the quality
of the crop.

The experiments reported in this paper are all rore
or less of a preliminary nature, An attempt has been made
to detemine in what menner !ichiran potatoes differ in culincry
quality from potatoes grown in Idaho, l’aine and Florida, A
study of maturity end certain cultural practices was also meade
in an attenpt to ascertain the practices which are inducive to
good culinary quality. Since the darkening after cooking is
of ten a serious factor in Llchigén potatoes, a study was

made to determine the cause of this condition.



RZVIEY OF LITZRATURE
FACTORS INFLUNINCING THZ GIN.IRAL CULIN.LEY . UALITY OF FPOTATDIS

Gilmore (1905) working with the Doe's Pride variety
found that tubers produced on clay loam were poor ;n quality,
being firm and sogrgy after boiling, while tubers produced on
sandy loam were excellent in quality. The scme investigator
also reported that irmature tubers were less mealy eand more
sogey than mature tubers. , )

Ashby (1906) working in England, sumrerized his
investigations as follows: "Indications seem to point to
physical causes as exercising the greatest influence on quality,
especial 1y temperature and water supply. Loamy soils give
uniform warmth and water supply &nd,therefore, produce the
best quality."

East (1908) reported that to give food culinury cuclity
the starch content of the tuber should be high enourh to fill
the cells of the cooked tuber to the bursting point. TIotatoes
with a starch content above a certain point, approximately 1835,
would easily fall to pieces, or if the cell walls were strong
enough to hold together under pressure they would necessarily
be tough and woody.

Butler, lorrison and Boll (1913) concluded from

their investigations that:
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l, as the relative quality of the potatoes in-
creased there was a decrease in the differentiation of the
inner medulla,

24 The percentage of starch had no direct influence
upon the meel iness of the potato,

S Mealiness is modified by the water content,
potatoes having a relatively hish water content being less mecaly

than potatoes of low water content,

Headen (1927) reportgd thut the results of 68 tests
showed that the zpplication of nitrates produced potatoes of
poor cuality.

Findlay (1928) made an investigation of the cuality
of potatoes in Scotlende. A brief surimry of his work is hefe
given:

le 4 Dbetter quality of potatoes was produced on
sandy soil than was produced on clay or peat soils.

2. Dry coniitions favored cood quality, whereas, vet
conditions were apt to cause poor quality.

3¢ DRegardless of wet or dry seasons early plantings
gave extremely dry, mealy potatoes, while late plant incs gave
wet, soapy potatoes,

4, Txcessive use of nitrogcen and poorly bzlonced
fertilizers resulted in poor quality.

5 The cuality of the rotatoes vwas lowered ty the

omission of phosphorous from the fertilizer mixture.



Be The omission of potash caused many of the
varieties to turn btlack after cooking,

7e Luclity was impaired by lirme end the con tinued
use of ranure,

8. lLiosalic affected plents shoved no difference in
guality, but plants affected vith leafroll tended to produce

poor cuality potatoes,

Child and Williman (1929) found theat potetces vwith
a hi‘h percentare of dry matter tend to be accaupunied by better
texture and flavor tlen potatoes with a low percentace of dry
metter.

The worx of lleil «nd whittimore (1930) on the relation
of méaliness in potatoes and the amount of potash in the
fertilizer shows that boiled, baked and mashed potatoes are
mnore mealy vhen fertilized with a high rather than a low
quanti ty of potashy NNo correlation between starch contént ard
mealiness was found,

Feacock, Wright, Whiteman and Fuller (1930) made a
study of the influence of storace temperatures upon the quality
of potatoes, Their investigations showed that the cooking
quality becomes better as the storage temperature increased
from 32° F, to 60° F, The maximum culinary quality was found
in the tubers stored at €0° F, The tubers stored at the lower
tempe ratures were poorest in cuality due to the sweet flavor

caused by the accumulation of sugars,
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FACTORS RELATIVE TO THZ COLOR OF COOKED POTATOES

Several investigations have been made to determine
the cause of the blackening of raw potatoes., Since there may
be a relationship between this type of blackening and the
blackening of potatoes after cooking it seems advisable to
review sonie of the outstanding cnd more recent works, Reference
will first be made to the oxidation enzymes of the potato in
order to make the resumé of these investigations more understand-
able,

Onslow (1931) classifies the potato as a plant :iving
oxygcenase and tyrosinase reactions as well as peroxidase re-
ectionse Assocdated with these enzymes ere certain aromatic
compounds with the ortho-dihydroxy grouping cheracteristic of
catechol, Oxycenase (Onslow, 1931) catalyses the autoxidation
of this group of aromatic substances, This reaction gives an
organic peroxide, catechol peroxide, which is subsequently
decomposed in the presence of water, giving hydrogen peroxide,
The enzyme tyrosinase (Onslow, 1931) is closely associated with
oxycenese, as no plant so far studied g¢ives the tyrosinase
reactions without also giving oxysenase reactions. Tyrosinase
has the power to catalyze the oxidation of the amino acid,
tyrosine, producing a pink coloration which gradually deepens
to red and finally to black. The black corpounds thus formed
are known as melanins, Peroxidase (Onslow, 1931) in the presence
of hydrogen peroxide will oxidize a number of phenolic

substances of different composition such as pyrocallol, catechol,



quinol, benzidire, guciccum, guciccol, p-cresol win others,
Thhe neture ol the awctuul oxidaticnis eassociated vitl perouidese
in tte rlent is uninowne. When normol respiration is toiing

“

rlace in *he potuto tuber the rezctions of tihesce three erzynes

bt

are eld in o deliccte belaurce znd no tad effects are produced.

F

Under conditions of abnormnel respiration certuin of
tiiese enzyries catnlyze rezctions detrimentul to the pot-to tuber,
Zvidenrers of this is the btlaclkenins ol row potato tissve which
a2y be brouslit abtout by various causec

wien o oraw potato tuber is injured riechunicully
blaclenin. tukes plzce. Onsloz (1901) reports this vlaciening
s being typicul of 211 plaents contoiiing oxy-encse and a
cateciiol coi.pound, The discolorction is the result of the
oxidation of the aromatic substrate Ly oxy-enase and in adéition
the prova.le secordary oxidation ol other aronctic substinces.

sartholomew (1913), Stewart and lix (1917), Bartiolouew
and Beunnett (1924) wnd otlers have shovn thut blacik heart
develops vhen potatoes are stored vhere the oxyren suunply 1is not
anrle. According to Lartholomew (1913) an excess of oxzycen
accurulates in % e tubers vhen they are acain rlaced in an anple
atmosphere of oxycen., As a result, the enzyme tyrosinase
catalyzes the oxidation of the amino acid tyrosine :lich has

accwwlated in a free fom. 4s a findd result, the tissue

wiile working with rotato enzymes Onslow (1931)

“

observed enother t7se ol abnormnl beluvior. Tiis Moy elso hov

,.z

D
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some Dbearinc upon the blackening of potatoes after cooliin:z,

In mckrin~ enzyre preparations from norricl potatoes this investi-
gator found that it was possible to wvash away the aronctic
compound, catechol, with azlcohol leaving a colloiddl surface
bearing only traces of oxidized products of this substence,

Such a preparation vill gfive & negative test with gusaiacunm,
since no veroxide will be formed by the action of the oxygenese
present, As a result the enzyme peroxidase, which is &also
rresent and acts as a catalyst only in the presence of & peroxice,
cannot catalyze the oxidation of the gusiacum. Hoywever, if

the potato tissue is allowed to oxidize considerably before

it is treated with alcohol it is irpossible, even by the rost
careful methods, to wash the colloidel surface free from the
oxidation rnroducts of cateéhol. The combination of oxycenase
and the oxidation prmducts of catecnhol present in such a
preparation is called a laccase., A laccase will alvways five a
positive test with guaiacum.

Tinitler (1931) states that the actual blaciening of
potatoes after cookinz 1is probavly due to oxidation. Iowvever,
enzyme oxidation is out of the question as any enzcymes prescnt
would be xilled by the boiling process wiiich is at least
twenty minutes in duratione

Tinkler melies no mention of the possibility that
oxidation products formed previous to the time of cooking

rey have an important bearing upon the extent of bluckening of

cooked potatoes. However, the findings of Onslow, Beartholomew
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Stewart wnd llix, Bartholomew and Zennett, tnd others, indicate

that such a condition is probable,
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SXPTRIIZIITAL

General llethods

The method of determining the culinary guality, the
netiod of scoring and the method of coolkkinz the potatoes was
the same throughout ell of the experiments, 4An explanztion of

these nethods is civen in the follovine generul procedure,

llethod of Detemiining Culinary wuality

The culinary quality of the potatoes cooked in the
experiments reported in this paper was determined by the color,
texture, cohesion of flesh, and flavor of the cooked tubers,
Perheps the most important of these factors is the color of
flesh after cooking., The most desirable color for boiled,
baked or mashed potatoes is a creamy vhite, A yellowish- white
tince is rather common, and althouch it is not preferred it is
more desirable than a dark grayish or black color, Texture
is & second factor which determines culimary cquality. A tuber
which is mealy or somevhat granular in structure is preferred
to one which is soggy, waxy or tourh. Sluffing of the cortical
layer end cohesion of the flesh is a third factor in-
fluencing culinary @ality., This applies chiefly to boiled
potatoes, The general preference is in favor of a potato which
is not firm after boiling asnd is still held together enouzh

to prevent a slulfing and consequent loss of thle cortical layer,
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Flavor is the fourth Tactor used in determining the culin=ry
guality of potatoes. TUsually a potato is not seriously
di scriminzted against unless it is eithar bitter or sweet to

tlke taste,

Lirthod of ocoring

The score card used in jud:ing the culinary cuality
of the potutoes in these experiments was a simpliified form
of a score card submitted by Dr. C. F. Clark, O0ffice of
Horticultural Crops @nd Diseases, Tureau of Flent IncCustry,
United States Departient of Arsriculture. The original score
card su gested by Dr. Clark was rather compliceted, as it
involved reny factors end even included the derrce of intensity
of these factors. The indivi dual interpretation of t:is score
card by nrembers of the ™periment Ctation staff vas so varied
that it was oelieved the final results wouwld be very in-
consistent il such a scorinc systea viere usede Ti.e folloving

simplified score card was devised to overcorie tiiis discrepancye.



SCORE CARD FOR BOILED FOTATOZS

Cohesion |Slightly |[licderately | Fimm lfuch Completely
of disinte- |disinte- di sinte- disinte-
flesh grated grated . grated . grated
Score 5 Score 4 Score 3 Score 2 Score 1
Color Creany Yellowish Grayish Yellow Cortex or
of White White Besal end
flesh blackish
Score 5 Score 4 Score 3 Score 2 Score 1
Texture llealy llealy waxy Soggy
Coarse I'ine
Grained Grained
Score 4 Score 3 Score 2 Score 1
Flavor Tormal Flat Earthy Sweet
of Pleasant
flesh Score 4 Score 3 Score 2 Score 1

Figures 1,2,3,4,5 illustrate the five degrees of cohesion

of flesh given on the above score card,
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Effecti veness of the Score Card Used

Tr.e score card used in determining the culinary
quel ity of potatoes in these experirents was, in nost cases,
satisfactory. 4in occasional lot of potatoes was found, however,
vhich was diificult to score. Such lots were always tough
and hard after they had been cooked. ZIxperience with these
lots has sucgested the advisability of adding to the score card

a fTactor pertainins to the tenderness of the cooiked potato.



Figure 1. A Cooked Potato Tuber Slightly Disintegrated



Figure 2, A Cooked Potato which is lioderately
Disintegrated



Figure 3. A Cooked Potato Tuber which is Firm
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Figure 4. A Cooked Potato Tuber
Disintegrated

h is lluch
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Figure 5. A Cooked Potato Tuber Completely Disintegrated



Ilethod of Cooliing

In tle cookin: tests the potatoes were boiled,
Preliiinary observations indicated that this method emphasized
the factors viiich go to mcke up culincry cuelity better than
bakinz or mashing. These observations viere sinmiler to the
results obtained by Child end 7illimen (1929) vho found that
potetoes vihhich show hich cuality for boiling will also show it
for baking, providing the tendency to sluff is ignoreds Doiling
also has certcin advantaces over bazing es a method of deternining
the culinary wality of potatoes. Tirst, it recuires less tire
to complete the test, OSecord, in boiling potetoes the sluflfing
of the cortical layer becores an addé¢itional factor by which the
culirary cuelity can be judged.

The potatoes were boiled in four-cuart aluminum
kettles., Tach kettle was provicded with a galvanized wire basket
whichi was suspended in the liettle so thiet the bottom of the
basket was one cnd one-hclf to two inches froma the bottom of
the kettle., The tubers vere nleaced in the basket for boilin-c,.
This nethod facilitated the reroval of the potatoes vwhen cooked
end prevented burning. A hole was made in the cover of each
kettle so that a thermometer cculd be inserted in one of the
tubers, This enparatus is shown in Fizure 6,

Peacock, Wricht, Whiteman tnd Fuller (1930) found that
potatoes were thorourchly cooked when the teriperature inside

the tubers reached 95° C. Prelirminary tests showed tihis
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temrerature to be very satisfuctory for these experiments,
wien this temperature was reached the potatoes were removed
and placed on porous plates, After allowing four minutes to

cool the potatoes were scored,



Figure 6. The Apparatus used in the Cooking Experiments



Tvwo phases of experinental work are here presented.
Part I deals with factors influencing the general culinury
quality of potatoes., FYert II deals with factors influencing‘
the color of boiled potatoes.

PART I

FACT0RS INTLTUTICING THT GZN ZAL CULIIARY (WUALITY OF POTATOZLS

Procedure end Results

Comparison of the Culinary mality of Certain erieulps of
Potatoes from Vurlous sources

In this experiment conparisons were made between
the culinery quality of the 1931 crop of Idaho Ilusset Eurbunis,
laine Creen Mcuntains, !'ichigen U. S. #1 Russet Rurals, llicli e
I'ew Staendard Potato Club Russet Ruresls anl tie 1932 crop of
winter potatoes of the Spaulding Rose and Bliss Triumph varieties
fromn Floridae.

~

The Tew Ssandard Potato Club is an orgenization of
liichigan potuto grovers under tle direct supervision of the
Ildchidgcan Crop Improvenent association. Potatoes merketed as Ilew
Standard Club stock have been grovn under soil am cultural
conditions wiich tend to produce a product of gfood culinury

quality. The rules rerulating the grading and sorting of this
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stock are very strict. The potatoes rust be gcraded to a 2%
inch minimum, All nechanically injured, scabby znd off=type
tubers riust be removed to eliiiinete waste in parins. 4ll

pot atoe s ricrlieted as l'»w Standard Clut notatoes bear the tag of
the llichigan Crop Improvenent Association stating that the
above conditions have been fulfilled,

Ten lots of Idaho Russet Burbanks and the U. S. #1
llichigan Russet Rurals were purchased frox:: time to time from
grocery stores in Lansing end Tast Lansinge Ten lots of the 1932
winter crov of the Spaulding Rose and Sliss Triumph varieties
fron Flcrida were obtained frorm produce *%erminals in Detroit
tirourh the Ilichigan State Department of Agriculture. Only seven
lots of llaine Green lountains could conveniently be obtained,
Two of these lots were purchased from grocery stores in Lansinge
The remaining five lots were obtecined from produce terminals
and grocery stores in Detroit. Twenty-five lots of llichiran
New Standard Potato Cilub Russet Zurals were used in this
experiment. Two of these lots were purchased in larch 1932
from grocery stores in Lansing. The remaining twenty-three lots
were obtained directly from the grovwers during November 1931,

The general method of saapling for the boiling tests
vas as follows. Tharee sanples of five tubers of uniform size
vere talzen from each lot end boiled in separate lkettles. Tach
sample was scored by three juiges. The same individuels
acted as judgces throurhout the entire experinent. The data

presented are the averace score of all judces for all three
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samples, Two exceptions were rmade in this procedure., Only

one sczriple was teken from the twenty-three lots of liew

Standard Potato Club Russet Hurals obtained from the growvers,

It is felt that the relatively largze number of lots helps to
offset this discrepancy. The second exception was made with

the Spaulding Rose and Bliss Triumph potatoes from Florida,
These lots were o small that only two samples could be used for
the cooking tests, Iowever, little variation was observed in
the tubers from any one of these lots end it is believed that the
culinary quality of each lot was accurately determined b the

two samples,

Calcula ti ons

In meking the comparisons between the varieties the
mean total score was used. The pnrobable error was calculated by
multiplying the standard deviation by 0.6745 w«nd dividing by
the square root of the nurber of lots., Z:pressed by formula

this rethod is

P. E. = Se Do x 00,6745

mean
“ N

“hen comparisons were made between varieties which

were represented by an ynequal number of lots the smaller

nurber of lots was taken as the vzlue of M.
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mean scores of the vearieties end their differences

with their resiective prroteble errors are ¢iven in Teble I,

An additional comparison was rzde to show the meonner

in widich the varieties differed from each other, These data

ere given in Table II. Each factor unon wiich the culinary

cuality was deterniined is listed in column 1 oprosite tle

varieties in column 2, The number of times each variety received

a certain score for each factor on the score card is given in

colurm 3. In
fimures ¢given
actual number
average score
colum S, As

factor is the

order to miuke the comparisons riore arparent, the
are 11 on the basis of 100 times scored. The

of times scored is civen in column 4., The weirhted
for each variety for each factor is c¢iven in
calculated, the wei-hted averagce score for uny

sum of the products of the number of times each

score was ¢iven, multiplied by the number corresponding to

thet score, divided by 100. For example, on the basis of 10C

tires scored the cohesion of flesh for the Idaho Russet

Surbanks was scored 20 times as 5, 23 times as 4, 19 times as

3, 28 times as 2, and 10 tires as 1, Tie weighted averace

score for colesion of flesh for this variety consequently is,

(20 x 5)7(23 x 4)+(19 x 3)+(28 x 2)+(10x 1) = 3,15

100
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The Influence of laturity Upon Culinary Cuality

In recent years early planting of potatoes has been
stroncly recommended in lichi gene An experiment was conducted
to determine vhether or not the increased maturity obtained by
early planting had any influence upon culinary quality. The
potatoeé used for this study were Russet Rurels obtained from the
1931 Date of Plenting Demonstration Flots and from greenhouse

plots,

Tests with Russet Rurals from 1931 Date of
Planting Demornstration Plots

The Date of Plen ting Demonstration Ilots were grown
under the supervision of lr, J. J. Bird, Extension Specialist
in Faexn Crops., These plots were planted on three dates, the
first planting being on May 15, the second an June 1, and the
final planting on June 15, At the time of harvesting in the
latter part of September and the first part of October,a sample
was taken from each date of plartinge

Material was collected fron one plot in each of the
following counties, Immet, Otsego, Tuscola, Oakland and Lenawee,
The June 15 planting was not harvested in Tuscola county due
to a very poor stand,.

Previous to the time the cooking tests were made,

vhich was during the first week in December, the samples were
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stored in a cold storare plant at 40° F.

Five tubers were selected from each sample and cooked
to determine the culinary quelity. Zach semple was scored by
three judges. The data given in Table III are averages of the

scores of all judges,

Table I1II, Averagce score for culinary quality of potatoes
planted on three dates

Date of Planting Average Score Given
Cohesion Color Texture Flavor Total
of flesh Score
lay 15 4,46 3,94 2,80 3.40 14.60
June 1 4,40 3.40 2,80 3.13 13,73
June 15 4,60 2,60 2,60 2,80 12,60

Tests with Russet Rurals from Greenhouse Flots

Eighty hills of Russet Rural potatoes were planted in
the g reenhouse on Jenuzry 1, 1932, The plots were planted with
certified seed wvhich had been treated with ethylene chlorhydrin
to break the rest pericde.

The entire planting was divided into three blocks
for harvesting. Block I was harvested on l’arch 28, &8 days
after planting, block II was harvested on Awril 7, 98 days after
plamting, @d block III was harvested on April 18, 109 days

after planting., TFirure 7 shows the greenhouse plots ut the tine



vloci: IT was duZe 2locizs I wnd II vere ~iven tle some trectent,
Six 1ills in bloclz III were riven on excess of vater doily lJor
six durs previous to digringe. An attenpt was nude to huston the
mesarity of tiie rermaiunder of tlocels III b rot watering it I'ar
seven Gurs rrevious to dig ing. Ilovever, the notutoes horvestea
fron thiis bloc: were still imruture at dre of harvesting.

In ¢enerzl the tubers produced in all blocks were of

-+

ool trpe. 4n excepiion was found, novever, in the six hills

in Tlock III wiiich were excessively vatered for six days previcus
to ¢ilr-ings 4 few of the tubers fro:x these hills had developed
consideravle second growth, Iigcure 8 shows sorie of the off-t;oe
tubers from these hills in comparison with typiczl Russet Rural
tubers frowm the portion of btlock III wiich had not been watered
for seven days previous to digginge.

The cookins tests were 1:zcde the same day the pot.toes
were tarvested, Iive tubers were sclected frou1 euch vloci: for
thhe cookins tests, There was a marized unifamity in the culin-ry
cuallty of the individu=l tubers from all the creenhouse nlots,
In every case the three judges, worizinic indep=ndently, scored
the tubers from each block exectly the scme, Zor this reason
it is Dbelieved that the Tive tubers coolied gave un accurute
criterion of the culincry cuality of the block vwhich they

rerresented,



Figure 7. Greenhouse plots at the tiie of harvest of
Block II, April 7, 1932, 98 days after planting



32,

Normac Brouny f/ xcess :'wm O

O t/arer ATer Arruso For

| Areces Six DAvs Previous
7o Harrestivg

Fipure 8. The three tubers at the left were produced in
Block III and were not watered for seven days
previous to digcings The tubers at the right
were also produced in Block III, but were civen
an excess of water daily for 6 days previous to
digeing.
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Tie results of The coolin tests wade on tle —otutoes

reenhouse plots are -~iven in Tctle IV,

[&]

Teble IVe Score for Culirncry ‘awlity ol Totutoes frum Greoilicase

1lots
Days averase score ~iven
Crowing . - —_—
— it A3 Cohesion Color Texture Flavor Tot
reriod oA o
of Tlesh seore
Block I €8 4 5 16

Blocizt II 98 12

o

[}

W
SIS

3
(9}
]

Blociz III dry 109

(¢}
]
A
[
-]

Blocl: III wet 109 2

Influecnce of Te

rivilizer wnalysis wnd Rate of
Application upon Culinary uolity of

Irri-ated «nd non-

Tre matericl used Tor this e:prrinent vas ovtuined

from tie 1951 fertilizer und irricoction 1lots et Tast Luising,.
Fertilijzers of the folloring anclyses vwere used, 4-16-8; 0-106-C;

0-5-16 and 0-16-0, Aprlications vere rade at the rate of 1,000 urnd

.

&s Civided into three blocks

<

2,000 pounds per acre. Zach plot w
for irrigations The first vlock was not irrigeted, tie second
block was irrigated from July 16 to September 3 at the rate of
2,08 inches of veater per week, cnd the third tlock was irriccted

&t the rate of 1l.28 inches of water per week from nu ust 27 to



September 3. A check plot was also included under the

irrication. The overhead sprinkling type of irrigation was used. \
These plots were not replicated.,

One sample was teken from each plot for cooking
purposes, Irive tubers ~ere cooked from each sample and scored by
three judses,

It is believed that the results obtained in this
experiment are not worthy of detailed study, as the data do not
show any outstanding di fferences between any of the treainents.
Furthermore, since the plots were not rerlicated comparisons made

vetween them wuld rot be reliable,



DISCUSSICH

The Influence of Varieties end Their Source uvnon Culinsry _uality

The data obtained in the comparison of the culincry
quality of !dchiiran liew Standard I'otato Club Russet Rurals, Idaho
Russet 3urbanks, IFlorida Spaulding Rose and Bliss Triwrph notatoss,
l'aine Creen lountains and Ilictican U, S. #1 Russet Rurals are
civen in Tables I and IT,

Tavle I dves a cormparison of the averaze total score
of each vearietye The differences betiveen the Iliczhicen liew
Standard Russet Furals and the two lowest scoring varieties, the
l'aine Creen lountains and the !7ic!icen U.S. /1 Russet Rurals,
are great enough to indicate that the variation in culinary
queality is due to factors other than chance, The same is also
true regarding the Idaho Russet Burbanks and the two lovest
scorins varieties,

The averace score of each vari ety for eacn factor
on the score card is given in Table II. The llichigan I'ew
Standard Russet Rurals scored relatively hi:‘h for all factors,

and were considered outstanding from the standpoint of flavor,.



The Idaho Russet 3urbanks viere exceptionally cood in color and
texture. The flavor of this variety was frequently flat «nd

a few lots viere distinctly bitter, The Idaho potatoes showed a
decided tendency to sluff when voiled. If sluffing end the
cohesion of flesh were not a factor, as is the case when potatoes
are baxed, the Idaho Russet Burbaniis would heve been of excellent
culinary cuality, The potetoes from Ilorida were poor in texture
in comparison to the Idaho Russet Durbanlis and the liichi~an lew
Standard Russet Rurals., Otherwvise, the Florida verieties tested
were of rood culinary cuality. The I’aine Creen lountains and

the I7icrigan U.S. 1 Russet Rurals very frequently turned srayish
or black after boiling. These varieties were also inferior

in texture and flavore.

}-
'
D
-

nfluence of llaturity upon Culinary uzlity

The Influence of Date of Flanting upon
Culinzry ¢uality

Potaes vwiere collected froml Zive Date of Planting
Plots to determine the influ-nce of early rplanting upon
culinery cqualitye Althourh probable errors are not ¢iven in
Table III a comparison of the differences of the averase total
scores in respect to their »mpobable errors vas nade. Ko

slgnificant differences viere fo:nd betveen any of the averace



e

total scores, Tie nurber of rlots represented is not larce
enouch to warrart definite conclusions, Ilovever, the datla
presented in Table III indicate that culi:cry quelity muy be

i

irproved by early planting.

InTluence of Time of Iarvesting upon Culinury uality

of Fotatoes from Greenhouse Flots

Teble IV gives the culinary cuality scores of potatoos
grovn in the greenhouse and harvested ot regular intervols.
The averace totcl scores were rearly the sume for the lotis
harvested 98 and 109 days after plantinge The totcl score for
the 1ot harvested 83 days after planting is considerably Lhigher
then the otler scores, Illo satisfactory explanation cecn be
rade for this result. The texture was epparently improved
then the votatoes were g¢iven the lon:est growing period and no
veter vas apnlied for seven days previous to hurvesting. 4An
excessive applicetion of water for six decys previous to di:ging

caused potatoes ¢iven the longest growing period to be solcye

PART II

FACTORS INTLUZIICING THT COLOR O BOILED POTATOZS

tihlle meking the cooking tests previoucly described

it was noted that certzin lots of potatoes showed 2 tendency to



turn gray or black after cooking. This blackening usuclly
occured in the corticel area at or near the stem end of the tuber.
The tendency to blacken after cooking was riore pronounced in the
lots of lichicen U. Se #1 Russet Rurals and the Laine Creen
Mountains than in the other samples cooked., TFor this reason
studies were made in an attempt to deteriine the cause of the

blackening of potatces after cooking,

The Influence of Poor Aeration in Storage upon the Color
of Boiled potatoes

A series of experiments were conducted in en attempt
to produce the blackening of potatoes efter cooking by inter-
fering with the normal respiration of the potato tubers. In
these experiments six to eight tubers were sealed in cir ticsht
glass jars and kept in a room where the temperature was crproxi-
mately '70o Fos Figure 9 shows tubers sealed in one of the jars
used in these experiments, The tubers were kept in the sealed
Jars far varying lencths of time, i/hen the Jjaers were opened
half of the tubers viere cooked immediately. The remaining
tubers were placed in thin white muslin sacks and stored in a
roon at 70° F. for several days before being cooked., Liature and

immature Russet Rurals cnd Florida Spsulding Rose und Bliss

Triunmph potatoes were used in these experiments,
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Figure 9. This photograph shows the type of jar used
to produce conditions of poor aeration.
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Zxperinent with llature Russet Rural Potetoes

Tlie potatoes used in this exreriment were Russet
Rurels grovn in IZmmet county. The tubers were e&ll of food tyre
end varied from 7 to 10 ounces in weigcht. This lot of potatoes
was selected for the experiment because cooiiing tests showed
them to be free from blackening after cooking. Frevious to Ve
be_;inaing of the experirent on licrehr 7, 1932 the tubers vere
stored et 400 Lo

Ten jears were used in tiis experirent. The first jur
was opened Tour duys after it had been sealed. Cne of the
remaining jars was opened each day thereafter until tle tenth
jaer had been opened. 4s previously stated, half of the tubers
were cooked iamediately after the jers viere opened, /ith the
exception of the tubers from jars 9 and 10, wvhich were sealed 12
and 13 days resmectively, the portion of the swuaple wlhich ves
stored at '70O F. was not cooiied until 7 days after renoval fron
the jars, This exception was mzde because the tubers stored
in jars 9 and 10 were so badly decayed when the jars were orened
that it was believed they wuld not keep loncer than one or

two dayse. The results of this experinent are given in Table V.

Zxperinamt with Immature Russet Rural Fotatoes

An experiment similar to tie one just described was

conducted with some of the potatoes wiich were grown in tle



Table V.

o

of Russet Rural Fotatoes

The Zffect of Deficient Oxysen Suvply upon the Color

Jar
Number

Days
sealed

in Zar in sacks tubers

ceys
stored

Color of °
cooxed

Condition of
tubers at time

. Ted
of cookking

Check 0] 0 Yhite Vornel
1 4 0 Black Ilorual
1 4 7 5lack I"ormal
2 5 0 Waite lTormal
2 5 7 Black Button rot ard
slirht blac!z heart
3 6 0 Trite Yormal
3 6 7 Rlack Zlack heart
4 7 0 Black lornal-
4 7 7 BRlack Black heart
5 8 0 White Normal
5 8 7 Black Black heart
6 9 0 Vhite Normza1l
6 9 7 Llack Rlack heart
7 10 0 white Jornal
7 10 7 Black Black heart
8 11 0 white Normal
8 11 7 Black Black heart and
Button rot
9 12 0 White Wet curdy rot
9 12 2 Black serious Black
heart ex Button
rot -
10 13 0 White Wet curdy rot
10 13 1 Black Serious Black

heart and Button
70t




greenhouse far the maturity studies, The potatoes used in tlis
exper iment were obtained from block I which was dug on liurch

28, 88 days after planting. 4As would be expected these potatoes
were very immature, The tubers were sealed in five jars, The
first jar was opened tiree days after sealing. One of the
remaining four jars was opened every other day thereafter. Two
check lots were used in this experiment, The first check wes
cooked at the time the jars were sealeds The second lot of
check tubers was stored in thin white muslin sacks at 70° F,
This lot was cooked when the experiment was completed. The

results of this experiment are given in Table VI,

Experiment with 1932 Winter Crop of Florida Totatces

3ix lots of the 1932 winter crop of Florida potatoes
were used in a third experiment to determine the effect of poor
aeration upon the color of boiled potatoes, The lots used in
this experiment were selected frdm the lots used in the variety
conparison, Five of the six lots were Spzulding Rose, the
remaining lot was Bliss Triumphe With the exception of one lot
there was a sufficient number of tubers in the lots to place in
two jars. One jJjar was opened seven deys after sealing, the
other'eleven days after sealingce The sincle lot which was placed
in one jJjar was opened eleven days after it was sealed., In all

cases two sets of check tubers were used, OCne set was cooked
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the dey the jars were sealed and tle other wvhen the exprerirent
was completed.s The results of this experiment are g¢iven in

Table VII.
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Table VI, The Effect of a Deficient Oxyzen Surply upon the
Color of Immature Russet Iural potatoes, The potavtoes
used were grovn in the Creenhouse and dug &8 days
after plunting

Jar Days Days Color of Condition of

I"umber sealed stored cooked tubers at time

in jar in sacks tubers of cooking

Check #1 0 0 Whi te I'ormal

"o LD 0 17 Whi te Slichtly wilted
1l 3 0 white ormal
1 3 8 Wiite wilted
2 5 0 white Hormal
2 5 9 White wilted
3 7 0 white Norrel
5 7 9 ..:llite -iilted
4 9 0 whilte Slicht curdy
rot
4 9 9 Cruy Soft &rd
fl=UCy
11 0 whiite Troncunced
curdy rot
11 3 Croy Zutton rot, no

ko) - 0 -
Rlacic neert
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DISCUSSICH

Tiie data presented ir T&bles V, VI @nd VII were
obtained in three eperiments which were conducted to deterniine
the influence of poor aeration in stora.e upon the color of
boiled potatoes.

The results of these exmerimmts show thut the bLluclh-
ening after cooxkineg was rmore frequent in the tubers wihich had
been sesled in Jjurs end lzter stored in cloth saclis, Thae lencth
of the storzge veriod in the sedldled jars tlict wes necessary to
rroduce this condition varied with the different lots of potatoes
useds I'o relationshiip was apparent tetieen the blacliening of
cooked potatoes end black heart.

The chaunges within the potato tuber which are
resporsible for the tlacikening after coolling are not definitely
known, Iiowever, it is possible thet these deanses are in sone
ranner essociated with the recctions studied by Onslow,
Sartholomew, etc., to wilch reference has previously been ncde.
The results of the investications of these experimentors help to
form a basis for the folloving discussion of the blucitenins of
rotatoes after cooking,

The noimul respiration of the potato tubver is in-
terfered vith by poor aerction in storaze, Under these conditions
the eamiaunt of oxygen decrezses very rapidly until it is either
very smull or entirely corsumed. as the oxyren concentration
decreases the carbon ¢ioxide concentration increases, . len the

tubers are suvsequently stored in a well ventilated rlace they
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absorb orycen ravidly., It is belirved thuat assoclated with tiis

=

oxycen absorption there is &n ocridation of some of the earonmctic
conpounds present in the votcto tuber, The fact that potctoes
vhich Dblacizen after cooking apnear nomal before coolzing is teken
as evidence to indicate that this oxidation is inhibited vefore
it is cornplete and that only intermediate products are formed,
Upon exposure to air after cookins these interniediiate products
are auto-oxidized and the resultant blacit color is formed.

It will ve noted by a study of Tables V, VI end VII
that the procedure followed did not produce blackening in certain
lots efter cookinges lloreover, certain inconsistencies occur in
the lots which did blacken after cookinge. These differences ray
be due to inhibiting factors, or perhaps factors other than poor
aeration have an influence upon the blacliening of potatoes after
cookinz. The data su-gest thaet maturity or the stace of the
rest period or voth mey be such factors., TFurthermore, the in-
crease of carbon dioxide under conditions of poor aeration
cannot be icnored, for it may also plzay a role in the blaciening
of potatoes,

The data given in this maper are of a preliminary
nature., A mnore complete and thorou h investisation is necesscry
before definite conclusions can be made concerning the cause of

the blaclkening of cooked potatoese.
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ULIARY .I7D COICLUSICI'S

(@)}

A comparison of the culinary cuality of Ildciigan lew
Steandard Potato Club Russet Rurals, I’ichimmn U. S. #1
Russet Zurals, Idaho Russet 3Burbanks, lliaine Creen liounvains,
end the 1932 winter crop of Florida Sraulding Rose and

Bliss Triumph potatoes has been made.

The results of this comparison incdicate that the llichim=n
I"'ew Standard Totato Club Russet Rurals cnd the Ideho
Russet 3urbanks were superior in culinary cuality to the
''sine Creen lountains and the lichimn U.S. #1 Russet
Rurals., The Spaulding Rose znd Bliss Triumph potatoes
from IFlorida viere intermediate in culinury cuelity, being
superior to the l’aine Green lountains and the "ichiran

U. S. ;#1 Russet Rurals, but inferior to llichifan lNew

Stendard Russet Rurals and the Idaho Russet Burbanks.

The results of an experizient to determine the influence of
the date of plentinz of Russet Rural potatoes upon culinary
owality indicate that early planting may inprove the

culinary quality.

Coolzing tests made on poteatoes grown in the greenhouse
indicate that a heavy spplication of water for a few days
previous to harvesting causes the potautoes to be so -y in

texture then cooked,



Troperinentel evidence was obdtained vwhich indicates thit
poor aeration in votzto stora~e rizy be one factor viiich
causes poteatoes to turn blac!: viien cooled., IZartrolonew
end other investicators produced blaci heert in similar

experirments, but made no reference to the elfect of poor

aeration upon the color o the coolked potatoes,

3laciz heart was produced in the potutbes in the expsriments
wliich were stored under conditions of poor aeration,
o relationstzip was found, hovever, Detween dlack heart end

the blackenins of cooked potatoes,
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