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SUMMARY AND CONCLUSIONS

This study was made to determine the relationship between cooking
quality and composition of potatoes. For this purpose, different
varieties of polatoes each from several locations were obtained sud
stored under different conditions. The cooking quality for Loiling,
mashing, and baking was determined and vesults were corcelnted with
the composition of the raw potatoes.

Potatoes from the most Important late-crop producing areas were
obtained for this investigation. Twenty-five sample lots representing
nine varieties of the 1947 crop were used in a preliminary study.  Six
of these wvaricties were obtained from 2 or 3 locations for a more
intensive study during the 2 succeeding years, Sample lots studied
for 3 years were: Chippewa lrom Indiana, Maine, and AMighigan;
Green Mountain T and II from Maine and Green Mountain from
New York; Irish Cobbler from Maine, North Dakota, and Wisconsin;
Katahdin from Colorado, Maine, and Pennsylvania; Russet Burbank
from 2 localions in Idaho and 1 in Washington; and Triumph from
2 loeations in North Dakola,

Palatability cvaluations were made by a (rained pancl for the
pertinent quality characteristivs of color, drvness, mealiness, and
flavor in boiled, mashed, and baked potatoes and sloughing in boiled
potatoes. Considerable variation was found among the 17 sample
lots of potatoes. In many of the varicties, differences in palatability
ratings of potatoes representing differont loeations of any onc variely
were as great as differences in ratings among varieties.  Polatoes of
the same as well as different varictics wrown in different locations
were individual in regard to cooking quality when judged by a basic
palatability standard,

Resulls of palatability tests indicated that in goneral the method
of cooking made litte difference in the characieristics of mealiness,
dryness, and flaver. A polato that was dry and mealy when boiled
was also dry and mealy when mashed or baked; one that was sogey
and wel when botled was also sogeyv and wet when baked. A similar
refationship was true for flavor.  In color, however, potatoes cooked
by the three methods showed more pronounced diffwences. A definile
trend was shown for boiled potatoes to have poorer color than mashed
or baked potaloes, even though in these experiments boiled and
mashed products were from the same cooking sample. In some
samples ricing and blending were apparently sufficient to improve
the color of mashed polatocs over the color of hoiled polatocs.

Mealiness generally is considered a desirable criterion Tor quality
i boiled, mashed, and baked potaloes. The sample lots giving the
most mealy texture and thus rating best in quality when cookod in
these ways were the Green Mountain from New York and Maine I1
tocations in 1948, Irish Cobbler from North Dakota in 1949, and
Russet Burbank from Tdaho and Washington in both years. Sample
lols most lncking in mealiness were Chippewa from Tndiana in hoth
years and Kalahdin from Pennsylvania in 1949, Potatoes of Triumph
variely from both locations in North Dakola were low in mealiness.
The fact that mealiness is not a Tunction of varicty alone but is
influenced also by location is iMustrated by results with Katahdin
potatocs. Katuhdins from Colorado were among the most mealy
wherens those from Pennsylvania were in the group of least mealy,

In boilod potatoes, mealiness cannot be used as the sole eriterion
for cooking quality since some of the most mealy potntoes slough
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i STMMARY AND CONCLUSBIONS

badly and do not hold their shape well enough (o make an attractive
boiled potato. For boiled polatoes n cohesive product may be of
greater importance {han mealiness.  In this study, polaloes that held
their shape best and did not exhibit sloughing were the Chippewa
from Indiana, Muine, aad Mizhigan in both 1948 and 1949, Katahdin
[rom Maine and Pennsylvania in both vears, and the Green Mountain
from Maine and the Triumph {rom North Dakota in 1943,

Extreme sloughing occurred in only a few eases—in the Trish Cobbler
from North Dakota in 1949 and in the Russel Burbank from Washing-
ton in 1948 anc 1949. These potatoes were nol salisfactory Lo serve
as boiled potatoes.  Although sloughing when extreme may cause dif-
fieulty in preparation and serving of hoiled petatoes it need not neces-
sarily be considered a handicap in the preparation of mashed potatocs.

Lenglh of storage was shown to be an important lactor in the
palatability of cooked potatoes.  Potatoes were less mealy and more
sogey the longer they were stored. Sloughing on the other hand
occurred Lo o lesser extent it stored polatoes.  As slorage progrossed,
the color of the cooked potatoes lequently became yellow or gray as
contrasted with the creamy while color ol freshiy harvested potaloes.
A progressive deferioration in flavor with increased storage time was
also notetl and found to be associnled with inereased sugar content
of the poiadoes.

A wide range in content ol many of the constituents of the in-
dividual variety lots of putatoes was shown by chemieal analyvses of
the raw samples Tor ey matter, aleohol insoluble solids, stareh,
sugars, nitrogen compounds, Juice content, and pH values. The
data indieate that loeation and cultural conditions may have as much
influence as varietal characteristios on the variation in some ol the
vonstituents.  Carbolivdrates were affected mopre by storage condi-
tions. particularly at temperatures of 40° I, than any of the other
constituents. The volume of juice that could be pressed outl ol the
tissue deerensed with storage.  Storage conditions had little eflect
on the nitrowen eompounds although a dilferenee, which appeared to
be a varietal ehareteristie, was noted in the ratio of protein e non-
protein nitrogen. A signilieant relationship of nitrogenous compounds
with the ather constituents was found only when nitrogen content wasg
expressed on a dev-weight basis,  Onthe other hand, oo a fresh-weight
hasis a high correlation was found hetween the various constituents,
specific gravity, dry matter, aleohol insoluble solids, and stareh.

Correlation studies showed (hat high values {or specifie gravity,
dry matter, aleohol insoluble solids, and sbareh were closely associated
with low ratings Tor absence of sloughing, high ratings for dryness,
and mealiness and Lo a lesser extent with lhigh ratings for flaver and
color.  Tligh nitrogen eontent had a detrimental effect on most of the
palatability rmtings,

Dy matter, aleohol insoluble solids, stareh, or specific gravity
were found to he nearly equally good measures for the prediction of
cooking quality. When several of (hese fuctors were consideved
simultaneously only slightly more information on the cooking quality
was obtained, These meastrements provide informalion that pro-
ducers and disiributors ean use in grading and Iabeling potatoes for
designating a particular use that would give the consumer the hest
qualily eooked produet.  As specific gravity gives information com-
parable lo the olher measnrements and is the simplest (o oblain it is
the best practical measure for predieting quality in cooked potaioes.




Cooking Quality and Compositional Factors
of Potatoes of Different Varieties From
Several Commercial Locations'

By Perer H. Meixze, Physinlogist, Bioloyicel Sciences Branch, Agriculiural
Marketing Service; Many I Kingrarrick, Food Specinlist, and Ersmz F. Docn-
TERMAN, Statisifeiun, Tuman Nutrition Research Dranch, Agrienitural Research
Seruvice 2

INTRODUCTION

The potato holds an important place among the leading foods of the
workd, ranking, in total production, abeve any other vegelable crop.
As a vesult of its wide distribution and use as a food by many people
it has commanded the atleniion of many writers and rescarch worlers.
The largest portion of the writings deal with the history, cultural
practices, the control of diseases, and the development of varietics
but little attention has been given to cooking quality, More than
30 new varietics of potatoes have been intvoduced for improved vield
and resistance to disease and insects during the last 20 vears. Slightly
aver 40 percent of Uhe cortificd seed produced al presenl is represeuted
by 6 of these new varieties.

In an attempt to grow more potators the producers have frequently
minimized the attention on cooking quality and flavor.  The producer
lins shown more immediate interest in such [aclors as yielding ca-
pacity, disease resistance, size and shape of the Liboers, and the general
adaptability of a particular wariety than in the quality of the potato
alter it is cooked.  TFor purposes of marketing, specifications for U, S,
erades are based upon such factors as size, appearance, and freedom
from disease or injury but eooking qualily is not considered.

This publication reports resulls of cooperative research conducted
to obtain basic information needed for hetior wtilization of potatoces
and promotion of qualiiy improvement of potafocs, This research
was carried on under the Research and Markeiling Act of 1048 (RAIA,
Title IT) and had the encouragement of the United Fresh Fruit and
Vegetable Associntion, the National Restanran( Association, and
the National Potato Chip Institute.

! Sulimitted for publication Apeil 24, 1934,

? Bpecinl acknowledgment is made to the laie D. F. Fisher of the former Bureau
of Plant Industry, 8oils, nnd Agricultnra] Enginecering, and to Esther L. Baich-
clder, Assistant Chicf, Homan Nutrition Research Branch, ARS, for valuabic
suggestions on planning and carrving oul these investigations.  Ackpowledgment
is also made to the lollowing colleagues for their assistance and cooperation:
R. C. Wright and C. C. Cralt, Bislogienl Sciences Branch, AMS, on chemieal
analyses; Beatriee M. Mountjoy, Linda G Albright, Shiviey Preston, and Carol
Howe, stall members of the former Burewn of llurman Nulrition and Hame
Feonomics, on rooking quality studies; A, B, Parks, Human Nuirition Research
Branch, ARS, and D. Mann of Lthe former BIINITE, on statistical analyses of the
data, and the field stall of ATS in the various Stafes for assistance in ohtaining
the polatoes for this study.
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Some investigators have made Hmited studies on the potato from the
standpoint of its compositional factors and cooking quality. This
study was made to evalutate the relationship of cooking quality Lo
composition in new varietics and old varieties as Lhey are grown undler
present conditions of production and to determine the suitability of
various lots of potatoes for specific purposes. Improved methods for
evaluating cooking quality” and palntability and for determining
spocific gravity and composilion were used.

Experiments were designed to abtain data on (1Y the value of Inte-
crop potatoes of different variely, location, a nd sterage treatment for
hoiling, mashing, or baking; (2) the relationship hefween cooking
quality and measwements of raw stock for specifie gravity, dry
matter, aleohol insoluble solids, stareh, sugars, nitrogen fractions,
juice content, and pil values; and (3) (he possibility of any one or
combination of these measurements of raw slock serving as a method
for predicling the cooking quality of potatoes. Tt seemed advisable
to investigate varieties found adaptable to different growing areas in
the United States and (hose known to he ol greatest importanee in
commereisl produection.

This research wag dane in two parts -a preliminary study of the
1047 crop and an infensive study of the 1948 and 1049 crops.  Dala
from the preliminary study furnished the basis for the scleetion of
varielics and mothods used in the intensive siudy,

The Biological Scienees Branch assumed responsibility for ob-
(aining the samples of polatoes. furnishing facilities for muintaining
proper storage conditions, and carryving out chentical analyses on raw
stock. ‘The Human Nutrition Reseaveh Branch had the responsibility
for conducting the cooking lests, training and seleeting a judging
pancl to evaloate the culinary quality of cooked samples, and super-
vising and earrving onl the statistieal analyses of the data.

REVIEW OF TIJTERATURE

Many workers have studied the cooking quality of potatoes as
affeeted by various Faetors, and some have attempted to relate cook-
ing quality to various plvsical and chemical characteristios of the
raw tubers. Tt s well known that (here wre differences in cooking
quality of potatoes, and that <illerences exist in the composition of
polatoes.  No (wo polaloes of the same varicty or even from the
same hill (23)% are identieal in their chemieal composition. Some of
(he Tactors affecting the composition have heen varioushy listed as
variety, degree of maturity, method of enlture, amount and kind of
fertilizers, loeality and soil, seasonal variations, (emperature during
growlh and siorage period, as well as time in storage. These same
fnefors seem (o affeet also the cooking quality of potatoes, although
workers have disagreed as to their relative importance. A number of
investigalors (23, 28, 52, 54, 60 have reported (hat composition arxl
cooking quality ure less affected by variely than by enviranmental
conditions under which the potatoes grow.  However, where a num-
ber of varieties prodoced under the same environmental couditions
have been compured, statistically signifiennt differences  befween
varieties were found for specific gravity, total ey malter, sugar
conlent, and vitamin Ceontent (4, 4, 13, 39, 44, 46y, Dillerences in

3 [talie numibers fn parentheses refor to Literature ciled, p. 57.
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cooking quality among varicties have also been found (60) with some
reiatively higher mn quality than others when produced over a wide
range of environmental conditions (26, 57).

A cooperative study (72) in the U 8. Department of Agriculture
in 1936 showed the influence of storage temperatwre on cooking
quality, palatability, aud carbohydrate content of lour varicties of
polatoes grown at Arlinglon Farms, Va. At temperatures below 50°
I, there was an inercase in sugars and a parallel decrease in starch
which was accompanied by a diminution in mealiness and an inerease
in sogginess. Al 40° I, appreciable change occurred in the stored
potatoes but subsequent storage at 70° F. for several weeks resfored
many of the potatioes to salislactory ecocking quality. Prolonged
storage ol potatees at 32° and 36° . induced changes that prevented
them from being restored to o satisfactory cooking quality.

Tt was recognized well over one hundred years ago that the amount
of diy malier influenced the quality, and that the dry matter content
was related to the specifie gravity of the polatoes. In 1847, Smee
{53 in s lrealise, The Potator Plant, lisls 160 kinds of potaloes
fx o x awith the weight of each tuber and the specifie gravity, which
will roughly indieate the quantily of solid material, and consequently
the value of each kind.” Von Scheele, Svensen, and Rasmussen
{66} have reviewed the work of earlier investigators and given the
resulls of numerous tests showling the close relationship belween
specific gravity and dry mattee or starch content.  Others (14, 64)
have closely approximated Vou Seheele's carlior worle,  Later worleers
(10, 26, 54) have also separated potatoes inte difforent specific gravity
eroups and noted the covking quality as indicated by the texture or
mealiness ol the cooked product. In some econsumer acceptance
sludies (29, 42) potalocs wore separaled according Lo thewr specifie
gravity mio bakers, boilers, and fryvers. Hardenbure (29) assigned
deseriptive terms to potaloes of different specifie gravities such as:
1.04 and 1.06, soggyv; 1.07 and 1.08, faurly mealy; 1.09, mealy; and
1.10, very mealy.  Haddock and Blood (26) gave the following quality
rating to potatoes of different specific gravilies: 1.060-1.070, poor;
1.075-1.080, lair; 1.085-1.000, good; and 1.095-1.105, excellent.

IFaclors other than specific gravity, dry maltter, and siarall have
heen investigaled as to their role in the quality of cooked potaloes.
Coudeon and Bussard (12) veported that the content of tolal nitrogen
and protein nitrogen was lower in mealy than in nonmealy polatoes.
Cobb (11) also showed a negative correlation helween nitrogen con-
tent and Lhe cooking qualities, mealiness, lavor, and colar, bhut the
correlation cocfiicients were not high.  Ashby (2) lound that potalocs
ol good quaiity had a higher dry matier and a lower tatal nitrogen
conlent than these of inferior quality.  Othier invesligators {8, 17, 27)
have reported that they found lite or no association of nitrogen with
quality., Raihsack (32 found thal tasle and f(laver become less
degirablie with inerease in pitrogen above a normal of about 0.35
pereent on . fresh-weighi basis.  Gilmore (21) noted that potatoes
that were yellowish in eolor and sopgy after bolling were usually low
in starch and high in protein (nitrogen). He also found that im-
mature pofatoes lrom lafe-planted crops were “relulively vicher in
protein and poorer in stareh than the normally developed and ripened
tubers.”  The erop from the late-planted Lebers was of poor qualily
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from the consideration of both mealiness in boiling and physienl
characteristies of the raw polatoes,

Pecting represent another compositional faelor that has com-
manded the attention of a number of people especiully in regard to its
relationship to the mealiness quality of potatoes, Tlowoever, Sweet-
man (89), after yeviewing the resulis of a number of investigations,
concludes that “there is no aceeplable evidenee that the content of
pectins is a determiner of mealiness.”  Barmore (8) a little later
found a similar lack of correlstion between pectin content and meali-
ness in potatoes with equal starch econtents, Freeman and Ritehie
(20} conducted a ratlier thorough study of the pectic materials and
concluded “that the solution or degradalion of pectie malerials does
not determine mealhiess in polatoes.”

Other constiluenis thal have reecived some attention bub that
seem net to be factors of any great imporlance in guality evalustion
are fiber (I8}, organic aeids {52), and mineral (50} content.  Solanin
has been investigated by a number of workers (33, 45, 59) but mainly
from the standpoint of s umparting a bitter, unpleasant flavor to
potatoes.

Methods other than erganocleptic tests have heen proposed from time
to time for measuring quality in the cooked product.  Rathsack (50)
deseribes two methods of estimating two qunlities: one was termed a
Disintegration Index Z (Zerkochungsgrad} in which the percentage of
whole potatoes, percentage torn, pereentage split open and the per-
contage disintegrated after boiling ave all used to enleulate the dis-
integration index.  The second measurement was termed a Texture
Index 5 (Schnitifestigheity ealeulated {from the time required for a
fine wire to cut the eooke:d poiato under stamdard conditions,  11e
found the disintegeation index 1o be unrelated to the staveh or protein
content or o the starch-proten ratto.  However the texture index
was related to the siareh content.  Freemmn (7)) has doscribed a
method for scoring (he texture of baked potatoes by observing (he
color of thinly cut slices of baked potatoes dricd on glass plates i an
oven at 58° O, Mealy potatoes dried (0 2 white porous mass while
the nonmealy poiatoes produced a dense, vitreous Liorny sheet, tan
in color.  When slightiy higher dryving temperatires were vsed greater
color contrasts were abtained.

Several investigalors have attempied 1o produce changes in potatoes
that would simulate coolking.  Personiug and Sharp (J49) used several
chemieal agents and eane Lo the conclusion that at Teast two funda-
moental changes vecur when mw polatoes are converted mioe cooked
tissue (1) gelatinization of the starel and (2} n marked deerense i
the eell adhesion of the tssue.  Towever, these anthors found thad
neither of these chianges alone or i combination offered a sabishactory
explanation for the variation in mealiness of different potatoes.
Wheeler (68) devised a Lest using evBnders ceul trom potatoes and
then soalked in aleohol Tor | howr. I the eylinders remained white
the potntoes would be white aidd mealy when cooked. T the eylinders
hecame discalored or shronken in the ateoliol those polatoes would
produce a dark-colored cooked produoet.

The above tests for quality in poiators are, in most instances,
labornlory tesis and nol readidy adaptable for use by the pelato
industry.  The evaluntion of quality based on specifie gravity sepura-
tion has been proposed by several vescarch workers (25, 42) and war-
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ranls sertous consideration from both a reliable and praciical
staudpoint,

PRELIMINARY STUDY. 1947 CROP

For a preliminavy study of ceoking quality and chemical composi-
tion n number of sample lots of several varieties of potatoes, most
mmportant in commercial distribulion, were chosen to furnish data
upen which to hase selections for more intensive rescarch in the 2
years fellowing,

Nine varieties {Chippewn, Green Mountain, Irish Cobbler, Katah-
din, Russet Burbank, Russet Rural, Sebage, Triumph, and White
Rose) were obtained from 2 or § loeations cach. Localion relers to
different States except for the Green Mountain variety. Of the 3
Green Mountain samples 2 were grown in different types of soil in
Maine and are designated as Land IL. A tolal of 25 sample lots was
stored at 40° and 55° F. and prepared by 6 commeon methods for
palatability judging at 3 time periods.  Controlled methods for
hoiling, mashing, hash-browning, baking, (rench frying, and use in
satad were develeped to prepare samples for palatability tests. Resulls
of tests made for freneh Irving quality of these polatoes will be in-
cluded in & later report.  The large number of lots of potatoes oh-
tnined and the lateness of the season when (he work was started
prevented replications of cooking and palatability tests.

Geseran Procepunes
SELECTION AXND STORAGE OF SAMPLES

After potatoes were received at Beltsville and before they were put
into storage, cooking samples of suitable size for boiling, baking, and
french frying were selected for uniformity and for freedom (rom
defects.  Selection for size by means of a suilable caliper was the same
as deseribed in a report on early-crap potatoes (41). Tuhers com-
prising cach sarple were packaged i paper bags and stored at 40°
and 55° I for midscason storage fests afler approximadely 2 to 3
months and at 40° F. for late season lests after approximately 4 to
5 months. It is known that culinary quality, cspecially for deep-fat
frying, is preserved best at aboul 559 F., but commercially potaloes are
usvally stored at temperntures near 40° F.in order to prevent wither-
ing, decay, and sprouting over a period of several months.  For this
reason both storage lemperatures of 55° and 40° . weee included in
this study.  The temperature in the rooms was thermostatically
controlled and the relative liumidity was maintained al 85 to 90
pereent.
SPECIFIC GRAVITY AND GHEMICAL TESTS

The specific gravity of each sample lot used in the preliminary study
was determined on a randomly seleeted §0-tuber sample before slorage
and afler storage at 40° T for approximately 3 months.  The specific
gravily of the individual tubers was determined by use of salt solu-
tions of different concentrations as deseribed by Clark, Lombard, and
Whiteman (70).  Solutions ranging in spocific gravity from 1.055 to
L1LA, with intervals of 0,005, were prepared in S-gaillon carthenware
jars.  All polatoes were washed and dried immediately hefore de-
termining Lheir specifie gravity, The potatoes were placed i the
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Figine 1. Reparation of potalo ubers into speeific pravity clisses by =alr
density meilod.

solutions of lower roncentration, the floaters swere removed (fig 1)
and placed in baskets beslde oaeh joar, and the remainder removed Lo
the next higher concentration in sequence. A ihe end (ubers were
washed 1o remove salt solution and the specific gravity of cach (uber
was marked on it with indelible peneil, The potatoes were elasserd
as being of the same specilie gravity as the solution of (he lowest
concentration in o which they foated. This elassifieation was used
for comvenienee aithongh i ts realized that the wetunl spectfie gravity
of the potatoes was somewhere hetween that of The h()lll tion in which
they Jtoated and the next Tower concentintion in which they sank.
The average speeifie gravity for any one lot was caleulated by multi-
plving the munmber of Tubirs |0nm\ul fronm each jar by its speeific
gravity, then suninming the vasious products and dividing by the (otal
number of tnhers.

Chenreal analyses (s deseribed on pp. 122133 for reducing sugar,
total sugar, s| arehodr vt fer, and aleohiol insolnble solids were macde
before and after storage on samples from the 25 lots, Inoaddition,
analyses Tor ptl, total weidity, Tormol amino nitrogen, and amino
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nitrogen were made on 4 representative sample lots (Green Moun-
tain, Sebago, Trivmph, and Russet Burhank) each from 3 locations.
These latter analyses were made in AMarch after the potatoes had
been, Etf\md 6 months at 40° ¥, and afler an additional 2 and 4 weeks
at 70° If.

COOKING METNODS

Cooking tests of unstored samples were mude as soon as possible
after sorting and sampling were compleied.  Tests of stored sninples
were made approximately 2 and 4 months alter the polaloes were
received,

Six samples of potatoes were randomly sclected from the 25 lots
for cooking tests each day. ILight medium tubers, uniform in size
and shape, comprised cach boiling sumple and fovr tubers somewhat
Inrger than those used for boiling but also uniferm made up each
baking sample.

Boiling.—Tubers weve pecled a minimum time in a meehanical
pecler after whicli they were washed, trimmed, and weighed. The
six samples were cooked simullancously on tdeniical clectrical units.
[ron-constantan thermocouples attached to & recording potentiometer
were used to register the internal femperature of one of the tubers in
each cooking sample.  As soon ns an internal temperature of 96° C.
(205° I'.) was reached the tubers were drained, weighoed, and cut for
sampling.  The tuber containing the thermacouple was not used for
palatability testing. Tubers were divided lengthwise into quarters
to furnish four similar samples comprised ol a single quarter from cach
ol the seven tubers in the cooking sample for Judging the palatability
ol potatoes when boiled, mashed, hash-browned and prepared as
salad.  Boiled samples were judged immediately with no further
treatment, mashed samiples were kepl hot, and samples for hash-
browning and salad woere put aside for later use.

Muashing —Cut portions [or the mashed sample were riced, blended,
and judged while still warn.  No seasonings were added,

Flush-browning.—-Ihe quarters of hoiled potatoes reserved for hash-
browning were cooled for 3 hours at room temperature then cul into
L-ineh cubes, The eul potatoes were then cooked in preheated fry
pans in oil in the ratio of 4 tablespoon (6.8 grams) cooking oil for
1 cup cubed polatoes.  Polatoes were turned four times with a wide
spatula during the 10-minute cooking period.  Cooked potatoes
were tuned out on preheated white china plates and put oul in a
series for judges Lo seore browning and outside lexture,  Trdividual
samples were {lien served on plates for cach judge to rate other
palatability chaieleristies,

Stled.—Cubed potatoes Tor salad (prepared as deseribed for hash-
hrowning) were seasoned with cooked salad diessing,  One-Tfourth
cup salad dressing blendoed with one iablespoon light eream was used
with 2 cups cubed potatoes from each sample.  Cubed potatoes and
salad dressings were Lossed 30 strokes with a large blending fork and
served on plates for insdividoal judging,

Baking~—Feur uniform (ubers, one containing the thermocouple,
comprised cach of the samples haked at one time.  Polatoes were
washed aned ditedd, then baked inoa Despateh electrie oven prehented
to 218° C. (425° F.y. They woere buked until the internal temperatas e

A08TE 33 - 2
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in the tuber containing the thermocouple from each sample reached
98° C. (208° F.). Halves of the tubers were placed on trays, one
tray being prepaved for each judge.

PALATABILITY EVALUATION

Among those who have made o eritical study of quality in potatoes
cooked and prepared in various forms, certam attributes of quality
in regard to color, {exture, and flavor have become generally cstab-
lished. Dunn and Rost (16) state that cooked potatoes with » mealy
texture, a white color, and a distinetive mild potato flavor are pre-
ferved.  Mealiness as o standard of quality has been emphasized by
many other workers (11, 23, 70, 72}, Results from an earlier study
of consumer preferences for potatoes (61) showed that the outstand-
ing quality preferred was that potatoes be drv, mealy, and not soggy.
Hotchliss, Wood, and Findlen (86), from a consumer survey in New
Yorlk State, found that mealiness and whiteness were the ecooking
quelities considered most desirable by both heusehold and institution
buyers. According to Hinclks (34), Boston consumers in 1940 de-
sired & potato that cooked whibe, dry, and mealy, and possessed good
flaver. Homemakers in citics of 2,500 or over in the United Siates
interviewed in an coxtensive swrvey indicaled (68) that in an all-
purpose potato the qualities of “cooking up mealy, cooking evenly,
and cooking without breaking to picces™ were of almost equal impor-
tance.  Although listed ns distinet qualities these thiee charactoristics
are various aspeets of texture and indicate the importance of fexture
in consumoers’ evaluation of potatoes,

In this study palatibility refers to those characteristies of cooking
quality evaluated by o panel of judges and includes slonghing, meali-
ness, dryuiess, color, and faver. The pancl was composed of seven
persons expericnced in judging food quality. Boiled potatoes were
scored by visual evaluation of color and sloughing; dryness, mealiness,
and flavor were scored after the judges lasted the samples.  Ixcept
for the sloughing characieristic, mashed and baked potatoes were
judged for the same qualities as hoiled potatoes.  Salad and hash-
hrowned potaloes were scored for form retention, which included
sloughing plus loss of shape when eut picees were tossed together.
Hash-browned potatoes were scored for color of outside erust, intorior
texture, and flavor.

Palatability judging was done al individual tables in a room sepa-
rate from that o which the samples were prepared.  The room was
adequately ventilaled and was lighted with ariificial-daylight lamps.
A 3-point judging seale, with 3 representing the highest score and
1 the lowest, was nsed.  Doeseriptive terms were listed for each point
on the seale (41).

Two judging sessions were held each day.  Boiled and mashed
samples were judged al 11 2. m. and hash-browned and salad samples
were judged at 3 p. m. daily. This heavy judging schedule was
necessary in order that results from the four methods of preparation
of a single boiled sample could be compared.

Bxsurrs or PriLiusany Sropy
PALATABILITY

Of the palatability characteristics evalunled in the preliminary
tests, lexture, including menhiness, sloughing, and form relention,
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was the most uscful in determining cooking quality. Comparison
here of suitability of the 25 lots to the 5 cooking methods (table 1),
was made on the basis of these aspecis of texture.

TanLe 1.—Specific gravity of 25 sample lets of potatoes and suitability
for cooking based on panel ratings ' (Preliminary study)

|

5 I Bailed, !

AN e pecific hash- ; { }

Varviety and location gravity  browned, Mashed : Baked
salacl ‘

Chippewa: i
Maine 1. 066G

i
! e
Michigan L0871 (*FH

Gicon Mountain: ]'
Maine, T ____. : . 080 . {**)
Maing, 11 ____ . __ : L0087 : (*%
New York L1002 (*) (*4#)

TIrish Cobbler: : !
Maine 1.082 °  (#%F) (#%4)
New York . L0817 (#¥) {*}
Wisconsin ' . 081 (*) (**)

Katahdin: ' ‘

Colorada . . : 083 . {*%) {**)
i i LOT6 (¥R (*¥)
Penngyivania L0620 (FEE (¥%)

Russet Burbank: . ! :
Calilornia . 096 {*) PR (**%)
Tdabo. . 100 (%) S I S
Washington : 1,105 (*} (¥%%)  (¥EE)

Russet Rural: : :
Michigan : L0850 (REEy o (HE (**
Peunsylvania . i.078 ¢ (¥%H {*%} (¥*}

Sebago: : :

Maine., - .. . _._..__ 079 L (mE {*y (*)
Washingion L0950 (k) (iy 0 (REw)
Wisconsin .07 (R (¥4 {*

Trinmph- !

Colorado . Loy (Y (¥} {*)
Nebraska C07d . (wmEy {#) {*)
North Dakota _ _______... R S e R G ’ {**}

White Rosce: : . i
California . 1. 082 - {#} N ot I {**)
Idabn. ... _. . e I ik (***) Fkk
Washington_. .. . : (" Sk T

! Rudings of good®** fair** poor® for boiled, hash-browned, and snlad pota-
toes based ou sloughing and form retention; ratings for mashed and baked peo-
tatoes based on mealiness.

Potatoes most desirable for serving bhoiled were those that showed a
minimum of sloughing and disinlegration when cooked. Of the 25
iots in the preliminary study, Chinpewa from Maine and Michizan,
Irigsh Cobbler from Maine, Katahdin from Maine and Pennsylvania,
Russet Rural from Michigan, Scehago from Maine and Wisconsin,
and Uriemph from Nebraska ranked sbove the othors in this char-
acterislic. Polatoes which held their shape were desirable also for
hash-brewning and salad making, and the samples considered best
for these two uses were (he same as previously listed for boiling.
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Potatoes ranking highest for mashing were those with a high degree
of mealiness. Russet Burbank, White Rose, Green Mountain from
Maine H and New York, and Irish Cobbler from Maine gave high
quality in mashed potatoes. Sloughing and breaking up during
cooking were objectionable from the standpoint of handling but in
the family-sized portions used in oxperimental tests, these changes
did net necessarily prevent obtaining a desirable mashed potato.
Extreme disintegration, however, was vonducive to soaking up water
and consequent watery texture in some potatoes. Slight waxiness
of texture was not objectionable hut extrome pastiness preseat in
some mashed samples abwavs resulted in low scores.

Mealiness appenred to bo the outslauding requirement for potatoes
suitable lor haking. Ranking highoest lor this quality were Russet
Burbank, White Rose Irom Idahe, Green Mountain from New York,
Irish Cobbler from Wisconsin, and Sebago from Washinglon.

The palatability tests of boiled, mashed, and baled patatocs yvielded
encugh pertinent data to warrant their use in the intensive tests to be
made in 1948 and 1949. The hash-hrowning and salad tests yielded
so little additional inlormation it was decided they would not be used
in the 1948 and 1949 studies.

Extreme variation in palatability was {requently encountered among
tubers making up cach cooking sample.  This was noticed pacticularly
for the characteristics mealiness and dryness.  Although an average
specifie gravity for the sample lot was obtained from & 30-tuber sample
no selection of the individual tubers was made on the hasis of specific
gravity. As a result considerable variation oceuwrred between the
tubers within each cooking sample. Tn  (he continuing work,
it was considered necessary to sclect cooking sanples of known specifie
eravity. Also needed were adequate replication of tests, more preeise
judginents by training ol (he palatability panel, and cvaluation of
results by eomprehensive statistical analvsis in order to properly
nssess the suitability of vartous lots ol potatoes for cooking in different
Ways.

SPECIFIC GRAVETY AND COMPOSITION

The average specilic gravity for the different variety lots ranged
from 1.062 for Katahdin [rom Pennsylvania fo 1.105 for Russet
Burbank from Washington. The wvanations ameong tubers within
the individual variety lots showed the need for rigid selection and
limitation of the range in specific gravity of the samples used for
chemical anslysis as well as for the cooking tests. Samples from a
variety lot used for these two purposes should bave as nearly as
possible identical specific gravity.

Limited analysis of the 25 lots indicated considerable variation in
the dry matter, alcohol insoluble selids, starch, and total sugar con-
tent. Correlation studies also indicated that some of these constit-
uents were related to the palatability factors, sloughing and mealiness.
The differences, particularly in samples of the saume wvaviety, in
nitrogen content as measured by lormol titration pointed toward the
need for a more extensive invesligation of scveral of the nitrogen
conslituents and their relationship te cooking guality.

Indication of relationships between some aspeels ol cooking quality
and certain compositionol lactors peinted up the need for o more
intensive study.
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INTENSIVE STUDY., 1048 AND 1949 CROPS

The results of the preliminary study indieated the need for in-
crensing  the number of replications.” This necessitateed reducing
the samples (0 6 varieties and to 3 methods of cooking: - boiling,
mashing, and baking. A more rigid selection on the basis of specific
gravity was carried out on the individual samples used for the vonking
tests and chemical analyses. The analyses for the nitrogenous com-
pounds were changed to inchude tofal and soluble of nenprotein
nitrogen and amino nitrogen in the soluble fraction.  The amount of
juice that could be expressed from the chopped raw lissue was also
determimed. Palatability measurements by o panel of Judgoes wore
the same as in preluninary work. Some additional information on
eooking quality was obtuwined from data on differences in cooliing
time, weight ehanges during cooking, and blackening of (he entire
cooking sample.

DEsciiprion axp 3roxacr or SavrLes

Six of the nine varieties of potatoes used in ihe prefliminary study
were chosen for further investigntion.  These six varietios repre-
sented more than 75 percent of the certified sced produced in this
country n 1948-50. Two of these, Katahdin and Chippewa, are
relatively new varieties. The other four, lrish Cobbler, Bliss Tri-
wmph, Russet Burbank, and Green Mountain are older varieties.
The samples were abtained from Siates that normally produee more
than two-thirds of the towal Inte crop. Each variety, with the ox-
ception of one, was oblained from three dilferent loeations.  The
varieties and thelr loeations were: Chippewa from Indiann. Maine,
and Aichigan; Green Mountain from two locations on diflerent Lypes
ol soil in Aroostook County, Maine Glesignated as 1 and 11 and one
from New York; rish Cobbles fvam Maine, Narth Dalkata, and Wis-
constn; Katahdin from Colorado, Maine, and Pennsylvania; Russel
Burbank from Washington and from rvigated and nonirrigated land
i tdaho; and Triumph from two loeations on different (vpes of soil
i North Dakota.  All were UL 5. No. | size A potatoes. Nearly all
were harvested between late September and carly November.  Other
data on sotl Lypes, Tertilizers used, and preharvest treatment of vines
are given in appendix table 24, After cuping for § 10 4 days (v heal
the digging injuries, approximately 300 pounds of cach lol were
shipped by il express (o (he Plant Industry Station, Beltsville, M.

Tubers selected Tor cooking samples wore In general free from serious
defects althongh some greening, seab, rot, cuts, eracks, and wireworm
jury were unavoidubly Cesent. Feathering, charsetoristic of
immatority in polaloes, was prevalent in some lots in 1849, This
charactevistic was assorinted with (he short growing season that
yoeu.

As cach lot of potatoes was veecived at Beltsville, (hree replicated
snmples for cach storage condition were seleeted Tor spocific aravily
determinations, chemical analyses, and covking tesis Lo be miade at
peviodic infervals during storage,  Tosts were also made on un-
stored samiples, I'wo storage temperatures, 40° und 55° F., were
used for the various fols. Samples were removed from the lots stored
al 40° B alter 3 months and again after 6 months, Samples were
taken Prom the ots stored at 3532 1, only after 3 months beeause of the
shorter stornge [ile of the potataes al this tomperature.
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ExpemiMesTaL ProcEDURES
PHYSICAL AND CHEMICAT, ANVALVSES

Specific grarity and sampling procedurce.—8pecific gravilty of (he
tubers was determined as deseribed in the preliminary study, T is
recognized thal in determining the average spectlie gravity by the
salt-censity method o sufliciently large sample should be measured
to give a fair distribution picture ol the entire lot.  Haddock and
Bloed (28) found 30 to 100 tubers satisfactory for o reasonably ac-
curate rating under uniform  comtlivions.  Clark, Lombavd, and
Whiteman (1) in a study relating mealiness (o specifie gravity
measurement veported that 60 tubers viclded (he same information
as a larger snmple of 120 tubers. In the study here reported, the
average speeifie gravity of a 30-tuber sample and the distribution of
the tubers in the different specifie gravity elasses were used a8 a guide
in the gelection of the samples.

Teon tubers of the same speciflic gravity characleristios as those
used in the eorresponding cooking tests were used in the samples Tor
chemical analyses.  The tubers wore gquartered from stens to had end
and enc-lfourth of each of the 10 tuboers was nueerated ina food chopper
to form a homogencous sample.  The chapped sample was (horoughly
mixed and aliquois were remaoved for dry matter and for juiee de-
teeminations.  The romainder of the chopped material was blended
in 2 Waring Blendor for approximately Py minutes.  Aliquots of
this material were used for the analysig of (otal and =oluble nitrogen
fractions, sugars, aleohol insoluble zolids, and stareh.

Frtracted Juice.-~The juice was determined by placing o 100-gram
sample of the chopped material it a Carver press evlinder and apply-
ing n. pressure of 2,000 pounds per square ineh for 4 minutes. The
juice was measured volumetrieally and expressoed as milliliters per 100
egrams of tissue,  The pll value of the juice was measured on o Ceneo
Titration pfT Meter using a glass electrode.

Dy matter. ey matter determinations were made by placing
duplicate 35 to 40-gram samples in @ convection (ype oven at 70°
(. Tor 24 hours; then the deving was continued ina vacuum oven al
the same temperatire until a near constant weielit was obtained.

Nitrogen --The total nitrogen was defermined on duplieate A-gram
samples of the blended material by the Kjeldahl-Gunning-Amold
Method (33, The determination of the nonprotein ar soluble nitrogen
fraction involved exhaustive extraction of the finely ground fresh
pulp with 30 pereent ethyel aleohol.  The aleohol was evaporated on w
steam bath and the agoneous solution was botled Tor 1 minute with o
few drops of colloidal iron then filtered through vn ashestos pad in a
small Buchner funnel. The nitragen in the solution was determined
on an aliquot by use of a Miero IGeldahl apparcns. Amine nitrogen
was determined on another aliquot of the same solution by the Van
Slyvlee methad (3.

Sugars.—Duplieate 20-grmm smnples ol blended  materinl were
stored in 80 pereent aleolinl in Kohleauseh flasks for the sugae de-
terminations.,  Redueing und total swos were determined by the
Quisumbing and Thomas procedure exeept in those samples which
contained small gquantities of sugars.  In these snmples, a modifiea-
Gion {82y of the ShafTer-Somogyi method was used. Suerose was
estimated by dilfvrence between the reducing and tolal sugars.
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Alcohol insoluble solids and starch.—Alcohol insoluble solids were
determined by weighing the dried sugar-free residue from the samples
used for sugar determinations. The residue was ground to pass an
80-mesh sereen i a Wiley mill and 0.5-gram samples of this material
were used for the starch determination.  The samples were placed in
100 ml. beakers, 2 ml. of water were adided and allowed to thoroughly
wet the material, then 4.7 ml. of approximately 42 percent perchlorie
acid were added slowly with constant stirring,  The solubilized starch
was determined eolorimetrically as deseribed by Nielsen (47).  Potato
siareh was used to establish standard curves.

COOKING PROCEDURES

Three methods of cooking potaloes—boiling (with or withent
skins), baking, and fiving—are basic te numerous variations in eook-
ing procedures used in recipes. Based on a survey made in 1936-38
Holchkiss (35) stated that consumers in Rochester, N. Y., and
Cleveland, Ohio, used three methods of cooking—mashing, beiling
peeled, and baking—to prepare three-fourths of the potatoes bought,
More vecently results from a study made by the former Bureau of
[fuman Nutrition and Home Economies (64) showed that of 261
families in 3 Northern cities who served potatees at the main meal of
the day, the percentage reporting various methods of preparation
was as [ollows: Boiled 44, mashed 23, haked 14, fried 7, other 12.
Boiling, mashing, and baking thus account for the use of the largest
cquantitios of potatoes prepared in the home,

In addition to (heir frequeney of use, boiling, mashing, and baking
are the three methods which {except lor french frying and potato
chipping) furnish the most information on the cooking quality of
patatoes. The studies of french frying and potato chipping are
sufliciently varied and complex as to warsant independent investiga-
tions. In this study, therefore, the coolking methods of boiling,
mashing, amd baking of polatoes were selected for investigation of
cooking guality.

Shape, size, and wwmber of tubers in cooking sample.—The cooking
samples to he used before and after designated storage intervals were
selected promptly after caeh lot of potaloes was recoived and before
they were put into storage.  To provide for uniformity of cooking,
tubers of similar size nad shape were seleeted and the stallest dismeter
was measured with a suitable ealiper, as deseribed previously (41).
Tubers with no more than 6.2 em. difference in thickness were as-
sembled 1o make up ench cooking test sample. In general, smaller
tubers were sclected for boiling than for baking,  Average measure-
ments for thickness of bolling samples ranged from 4.3 to 5.5 em.
whereas the range in avernge thickness of baking samples was 5 Lo
6.5 em. Varietal differences in size and shape gave corresponding
variations in weight of cooking samples front the 17 lots.  For example,
i reprosentative 8-tuber boiling snmple of I'rinmph variety weighed
A5 grams and a Chippews sample weighed 560 grams before paring.
Both varictios averaged 5 tubers to a pound.  Representative cooking
sumples of larger tubers such as Katabdin and Russet Burbanic
varicties weighed 1,334 and 1,371 grams and approximated 2 tubers
por pound.

Tubers to be used for covking tests following storage were held
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without washing until the end of cach slorage period as potatoes are
commonly noet washed until taken out of storage for relail sale. o
avoid washing of tubers before storage, specifie gravity separation was
deferred untit the end of each storage period just belore their use in
cgoking.  To make up each of the storage samples, 15 to 20 tubers
of uniform shape, size, and thickness were assembled and put inte
mesh potato bags. The number 15 to 20, was arbitearily chosen as
large cnough to furnish at least 8 tubers of destred average specifie
gravity at overy storage pertod.  Samples were stored to he used lor
boiling and baking alter storage for approximately 3 and 6 months at
40°, and after 3 months al 55° IV,

Specifie grarvity of eooking samples. ~Reports in the literature (26,
38, 41, 55) have shown that variations exist in speeific gravily and
also in mealiness among individaal tubers of any one lot. Thus, a
ramdomly selected coolking ample might be extreniely variable in
specific gravity and each tuber comprising it might possess o different
degree of mealiness, 1 sueh a sample weie boded or baked and see-
tions of individual tubers were submitted Lo o Laste panel for evalua-
Lion of quality it s entirely possible that each judge would reccive a
tuber varving in quality from other tubers making up the {est sample.
This wonid result in the judees assigning different scores Lo the prod-
uel, indieating an apparent lack of agreement among judges.  Sach
scores would require additional veplication For (he assessinent of an
individual judge’s performanee and the accurte pvaluation of the
product. Tt has beon veported by Smith and coworlcers (38, 557 that
determining the avoerage specifie sravity of the lot, and then seloeting
experimental samples of potatoes each approximately of the specific
gravity of the lot as a whoele 1s necessary {or aecurale ovaluation of
texture quality.  For the cooking (ests on unstored samples, tubers
previously selected for wmlormity of shape and size were lmmersed
i salt solotions of varyving densitios until 6 tubers were obiained that
hiad the desired speeific geavity, In 18 the inaximum variation
hetween the sclecied G-Lubey samples from each variely-loration lot
was £0.010 of the average of all G-tuber samples in the lot; o the 1949
tubers the maximum varintion was - 0,066,

Preparation of cooking sconples.- Proliminary to making cooking
Losts ot each storage period, the bags of 15 Lo 20 {ubers, ench represent-
ing one replieate for a single cooking method were removed from stor-
age and all tobers were washed and separaled according to specifie
gravity.,  Cooking samples Tor each test, 6 tubers for hailing or 6 Tor
baking, were seleeted and returned o storage until 20 hours before
cooking.  The 8 samples for ench day's cooking tests wore selected
ai random ont of the 17 lois of polatoes. “They were thon removedd
to the Inboratory (o allow the tubers o warn up to aniforin tempera-
ture approximating that of the rooin, 74 Lo 80° |7,

A sehedule was set up for the conking tesis covering eneh storage
neriod to inelude different cooking methods, storage times, and tem-
peratures, and replications for exel tes{. Palacability samples for
the mashed potators were subsamyled from the boiled sample and
hoth the boiled nnd minshed samples were seored Tor palatability at
one judduing session,  Baked samples were prepared and judged on
other dnys.

All tubers were washed, wiped dey, and weighed hefore cooking.
Those to be boiled were pared in n mechanioal sbrasive peelor (40),
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hand trimmed, washed, dried, weighed, covered with dampened
cheesecloth, and held for rhe shortest time possible until cooking was
started.

Control of heat inpui—-A battery of clectrical units of identical
waltage was installed so that thie six samples for each day’s tests
could be cooked simultaneously. Uniformity of heat input was
contrelled by a volinge regulater.  Units were tested periodically with
8. wattmeter to check their performance and uniformity.  Suitable
settings for the heat controls were established in preliminary trials,
and routinely lollowed in day-by-day (esls.

Cookctng equipment—Covered enameledware saucepots of 3%-quart
capacily were used for boiling the potatoes and enameledware colunders
for draining them when done. Residual cooking liquid was measured
in evlinders of 1,000 ml. capacicy.

For the baking tests, lwo small gas range ovens were used instead
of the cleetrie Despateh oven used in the preliminary study.

Heat penctration measurement—In carly food research studies one
of the controls mosl sought was standardization of the end point of
eooking or the doneness of (he product,  In cooking of potatoes, for
examiple, piereing cooked tubers with o lork or skewer lo determine
ease of penclration and thus relalive doneness was one of the [fiest
moethods employed, This method is purely subjective since it de-
pends upon the judgment of the warker, 1T characteristic texture
differences oceur among samples the picreing method may not Leuth-
fully indieate the same degree of doneness from sample to sample.
Or il more than ene worker makes the Inboratory (ests, varviation in
judements may ocear,

As early as 13917 Langworthy discussed (he relationship between
nternal temperture and doneness of petatoes.  [Te reported (48)
that doneness was obtained in the interior of potaloes at a tempera-
ture of 212° F. when boiled or baked. At that time thermoacouples
with potentiomelers registering in millivelts were used. for obtaining
nternal temperature of food. T m. €. readings in millivolls were
converted Lo temperntures. The use of this instrument marked o
heginning in seientific control of experimental procedore bul was
labortous and subject 1o error,

Thermometers have also been used for obtaining internal tempera-
tures in foods.  Numerous difliculties have been encountered how-
ever, henee their use has been Hmited.  Thermoemeter readings are
also subjecl to error, Leeause of the diflieulty in obtaining  the
readings.

There are now available automatic time-lemperziure recording
instruments made saitable for any temperature range desired. By
means of thermoeouples conneeted Lo these instruments and inserted
into the food, internal temperafures are vecorded antomatically on a
chart from which they may be quickly read.  These instruments are
valuable aids in removing the subjoetive element in measuring heal
pencteation in eooking {rsts,

fn this study, iron-constantan thermocouples attaehed to an elec-
(rome recording potentiomeler wore employed to obluin and record
the internal temperatures of one tuber in each poiato sample during
hoiling and haking. By making a loop of the ivon and constantan
wires ul the thermuoeouple junetion, it was possible (o thread an addi-
tionul thin wire through tie loop and also through the exe of o heavy

AINDETE 55 B
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sleel needle especially made Tor this nse. By moeans of the needle
ihe thermocouple wire and junetion were pulled into the conter of
the tuber {fig. 2). The thin wire was then wound arowned the ¢ir-
cumtference of the tuber and secured to the thermocouple wire to haold
the junction in place.  Potatoes were cooked to w speeilic internal

Froene 20—0 thermocouple i< thrcasded inlo the eenter of o potato taber (o
rreasnre internd Lomperatiee for Ue end poine of conking.
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temperature to indicate the end point of the ceoking process.  Addi-
tional thermocouples vecorded water temperatures inside each cook-
ing pot and air temperatuves of the laboratory. To record oven
temperntures for the baking process thermocouples were salso at-
tached to the rucks of twa identical ovens.

Boiling and baking methods—Potato tubers for boiling were cooked
whole to contrel uniformity of cooking sample, to allow use of infternal
temperature mepsurements in determining doneness, and to obtain
data on the sloughing of whole potatoes.

Pared whole tubers were cooked in a sufficient amount of boiling
water to prevenl cooking dry.  The size apd shape of tubers, thouglht
soleeted for uniformily within ecach G-tuber cooking sample, differsd
considerably among all the lots. Because of this difference in size
some variafion was necessary in the amount of water used with dif-
ferent samples.  Tubers were grouped according to diamoter measure-
ments as shown below and the corresponding amounts of water for
cooking were arbitrarily established.

Diameter of tnbers Volwae of waler
Citt. ml.
5.0-5.40. . ... P 1411
5.5-5340%.. __. . . . e e o i 900
6.0 and ahove. .. . co.. 1000

Standardized procedurves Tor boiling tests weie roulinely followed.
All buraers were prehealed 5 minutes on Yhigh™ heat (1.600 watts).
Covered saucepols, coded and containing the necessary amounts of
water for the samples were then put on burners at “high” heat to
bring the water to boiling temperature. When this temperature was
reached in each cooking pot as indieated on the potentiometer chart,
the appropriale potato sample was put into the snucepot and the lid
replaced,  “Fligh” heat was continued until the water returned to
the hoil, again indicated by the potentiometer, then the control was
turned to “fast’’ (800 walts) for the remainder of the boiling time.

Cooking time was counted from the time beiling was resumed after
raw potatoes were added to the cooking pot until the end point of
96° C. (205° F.) was veachoed in the interior of the potato tuber con-
taining the thermocouple.  This is the internal temperature reported
by Wright, Peacock, Whiteman, and Whiteman (72} as that at which
boiled or steamed polatoes were considered done.

The boiled potntoes were remaved (rom the heat, drained 1 minute
in cnameledware colanders lined wilh damipened eheesecloth, and
weighed.,  The use of cheesecloth speeded up e transfer of potalo
samples and prevented loss of sloughed-off portions therough the
colander. Tor accuracy in weighing, each piece of cheesecloth was
tngged with ils own wel weight.  Drained liquid was measured in
mililiters in Pyrex eylinders,

Baking was carvied on in Lwo idenlical ovens preheated to 218° (.
(425° I}, The capacity of Lhe 2 ovens was sufficient for baking only
4 lots of 6 tubers each simultancously. From preliminary tests,
approximate baking times woere delermined for vartous sizes of each
sample lot.  Tubers were put inlo the oven al such a time that end
point temperatures in all samples cooked the same day, were reached
at approximalely the same time.  Each sample fot was removed from
the oven when an internal temperature of 98° O, (208° ) was
reached within the tuber containing the thermocouple,
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Before the cooked potatoes were prepared for the judging panel
preliminary evaluations for sloughing and blackening of “the entire
6-tuber sample were made in the laborator v. The additional infor-
mation thus obtained was compared with the judges’ scores.

EVALUATION OF PALATABILITY

Preparation of samples for palalabifity eraluation. - Thrained, boiled
tubers except the one containing the thermocouple were cut in lengti-
wise quarters with half of the quarters used [or scoring ag boiled
potato, and half reserved for mashing,  Six quarters from each boiled

sample were placed inn coded white dish and the six dishes were placed

i o specinlly construeted viewing cabinet equipped with artificial-
daylight lamps for visual scoring of sloughing and color (fig. 3) by six
judges.  The eabinet provided uniform highting of all samples.  After
the Jmig(-s had finished the scoring lor color and sloughing each judge
scleeted one quarter at randon from each dish for judging the other
characteristies.  Tn this and subsequent (ests the heated serving
dishes were coded o identify the samples,

Frerws 3. Sloughing and color of hoiled potatoes are seored by ench judge
under daytisht Tamns,

Whitle the judging of hoiled samples was in progress, portions of
tubers from vach sample reserved Tor mashing were pul through a
rieer info o heated howl, then stireed 30 sirokes with o table fork.
Six judging samples were mensured wilth a No. 30 scoop into white
poreelain dishes,  Judges seored mashed samples alter boiled snm-
ples were completed.  Judges stated  (hat they experienced no
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difficulty in scoring & total of 12 samples (6 boiled and § mashoed) at
these judging sessions.

Baked tubers to be judged for palatability were cut in half length-
wise and one-half tuber from cach sample was given a eode number
on a tray. Iour samples were judged at each judging session.

Quality characteristics rated.—Boiled potatoes were evaluated for
the quality characteristics of color, dryness, mealiness, flavor, and
absence of sloughing, HExcept for absence of sloughing, mashed and
baked potatoes were scored for these sume characteristics. Evalua-
tion was made for color and for sloughing or disinkegration or both
by visual means; texture by appearance and by feel in meuth, on
tongue or palate; and flavor quality by tasting.

Deviations from the creamy while coleor, established as the stand-
ard for cooked potatoes, indicated a decrense in ¢uality and showed
up as slightly yellow or gray increasing to intense yellow or gray, As
development of both yellow and gray color may occur in the same
tubers, and both centribute to off-color, the judges scores refiected
a composile of these two factors of color deterioration, No atiemps
was made Lo assess the reasons for eff-color but the sample lots that
were more or less suscepiible to discoloration were noted.

Sloughing of the cortical Inyer and breaking or disintegration of the
tubers during boiling have been frequently reported as undesirable
characteristies in beoiled potatoes (9, 14, 70}, Sloughing, a component
of texture ns is mealiness, was rated as an independent characteristic.
As scores for increasing amount of sloughing progress in the opposite
dircction from scores for increasing mealiness, judging these two
characteristics independently gives more information than if they ave
combined as texture. Standards by which polatoes were rated for
sloughing are shown in figure 4.

Singe potatoes arc biclogical materials subject to contlinual metabolic
changes, no way has been devised Lo furnish o standard reference
sample for vse in scoring taste and texture characterisiics.  TFor color
and sloughing, however, reference samples of whole cooked polatocs
which illustrated 3, 2, and 1 scores on sloughing and color rating
scales were reproduced in wax by a skilled artist. employed for the
purpose. The models were available to the judges for frequent use
as standard reference samples.

Dryness scvores recorded that characleristic of cooked potatocs
which varied from dry and powdery to wet and soggy, In some
sooked potaloes dryness or weliiess was due only to the initial moisture
content of the polato and varied nccording to its composition. In
potatocs that absorbed water in cooking, the palatability score for
dryness necessarily represented a combination of inilial moisture plus
that which was absorbed,

Mealiness in potatoes has been deseribed by Sweetman (59) as
“disintegration inte & loose mass of glislening parlicles when coolked
potatoes are riced or mashed.! Furthermore, “waxiness is that
tendency to form pasty sheets or cohering masses which are frans-
lucent but do not glisten.”  According to Wood (70), granularity of
texture is alse a faclor in mealiness.  In Lthe evaluation of mealiness,
the pelatability panel noted the translucency and glistening qualities
of eooleed potatoes as well us waxiness, pastiness, and granularity of
texture,
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3 SCORE -
little or none

2 SCORE -
moderate

i SCORE -
intense

Fugvnr 4. Standard- for nmmerieal <coring of =longhing jn boiied potatoes.

A mild, natural potate flavor was considered evidence of high
gty in cooked potatoes.  OfF-Hlavors deseribed as earthy, nuliy,
musty, metallie, hitter, and sweel indicafed o desrease o flavor
guahity and were noted ansd identified by ihe judees,

Judging roeneds. Separite judging records were used for ench type




COOKING QUALITY AND COMPOSITIONAL FACTORS OF POTATOES 21

of cooked product. A 3-peint scale was used and descriptive terms
were assigned to each numerical value. Judging records were essen-
tially the same as those used in a study previously reported (41).

Tratning of judges-—Members of the judging panel whe scored
samples in the preliminary tesis during the 194748 season learned
through cxperience to detect variations in cooked potatoes. To
further refine judging techniques before the palatability testing of
the 1948 crop of potlatoes, a training period was carried out at the
conclusion of the preliminary work.

Potatloes for training samples were of the same varicties and loca-
tions as those used in the preliminary study. Quality factors con-
sidered in training were sloughing, color, drvness, and mealiness for
boiled potatees, and color, divness, and mealiness for mashed and
baked potatoes. Cooked potato samples representing 3, 2, 1 scores
on the rating seale for each quality factor were prescnted insofnr as
polatoces te furnish them were available.

Each guality facior was studied independently during the training
period.  For example, ta introduce the scoring for sloughing, standard
samples representing seores of 3—no sloughing, 2~—moderate sloughing,
and 1—intense sloughing, were prepared and shown to the judges,
This judging session was for the purpose of acquainting judges with
variations in score, range in each seore as well as for discussion ane
mterpretation of deseriptive Lerms for cach score.  On other days the
factors color, dryness, mealiness, and flavor were studied in a similar
way. Tests were continued 2 adiditional days for each quality factar,
at which time coded samples were presented to the panel and judged
wilh no preliminary discussion.

Tabulations were made of correct scores and errors to show each
individual judge’s performance throughout the training. To check
scores of an individual judge for consistency, duplicate tests were
employed on several successive days. Each individual judge’s per-
formance was also compared with that of the group. The six best
judges wore selecled as regular members for the panel, others were
asked to serve as alternates.  Briel discussion periods were held with
individual judges to allow each panel member (o check his performance
and compare his seores with those of the group.  This was considered
a prime Taclor in maintaining valid and consistent scoring as well s
holding the interest of panel members.

STATESTICAL TREATMENT OF THE DATA

Analysis of variance was applied to the palatability scares obtained
from studies made in 194849 and 1949-50. The data. consisting of
three replicate sets of seares, were (reated as in o factorial experiment,
specifically, a split-plot design.  The nature of (he material influenesd
the methed of analvsis.  Obscrved variation among scores for the
same variety from different lacations led to an analysis by variety-
loeation, rather than by variety ns distinet from localion,

In both wyears, 17 wvariety-location lots, replicaled 3 times were
(reated as “whole-plot’ cffeets. The judges’ scores and  judge
interactions with variety-loeation and repheation constituted the
“subplot” analysis. The 8 variciies could net be dissociated from
the 10 locations in which they were grown. Furthermore, in 2 of
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the growth areas soils differed in texture and in another location tubers
came {rom irrigated and nonirrigated Iand.

The mean scores were differentiated by Tukey’s method (62) of
separating means, which consists of a combination of gap, extreme
deviate, and variance tests, By this methed, scares were partitioned
into distinguishable groups, which varied in number in the different
tests bhut were arbitrarvily limited to 3 groups for convenience of
discussion.

The 3 cooking methods were analvzed separately cach year. Within
a cooking method, scores for the 17 variety-localion eategories were
compared with respeet to polatability factors by individual stornge
periods. In addition, all storage periods were combined m one
analysis for cach palatability factor within a cooking method and
differences among the variety-location means as well as among the
storage means were investigated.

Relationships between palatability Metors and chemical findings
were studied by correlation analysis.

Resurrs axp Ihscussiox or INTENSIVE STuny

COOKING QUALITY

Cooking time and weight ehanges.—Cooking Lime for boiled samples
varice from 20 minutes for those composed ol small (nbers to 35 or 45
minukes for those made up of large tubers.  For haked samples the
cooking time varied from 40 to 60 minutes.

A significant relationship existed between the boiting times and
the weights of raw pared potale samples of 5 varieties of polatoces
(Chippews, Trish Cobbler, Katahdin, Russet Burbank, and Triumph)
as indicated by regression cocllicients individually calculated.  The
sixth variely, Green Mountain, did not show a relationship. For
this variety, possibly shape or composition ol the tubers was more
closely related Lo cooking time than their weight.  In previous studies
reporied by Cobb (11), although varieties were not specified, shape
was considerod more Important than weight in determming cooliing
time. In (his study variations in rates of inerease in coeking time
rellect varietal differences in size and shape as well as weights of the
samples.  FFor each 100-gram increase in weighl of cooking sample
above the average sample weights for each variety, the cooking time
inereased as follows: 4 minutes for Priumph and Katabdin varieties;
2 minutes Tor brish Cobbler; 2 minutes for Chippewa and Russet
Burbank variclies.

A general tendeney for potato tubers to absorb water during the
botling process was shown by eain in weight of cooked polatoes. In
the majority of cases the potaloes gained weight ranging lvom 0.05
o 11.0 pereent although in o Tew instances loss ol weight occurred.
Actual loss in weight was shown lor Indiana and Michigan Chippewns
(1.2 and 0.2 percent, respectively) in 1948 and Penngylvanin Iatahidin
(0.5 pereent) in 1949, Gain or loss of weight during boiling plotied
apninst specific gravity (fie, 8) showed n tendeney for the waler
absorbed in econking (o inerease as the specific gravity of the tubers
inerensed. That this s nol alwavs {rue was illustrated by Russel
Burbank from Ashion, Tdalio, which in both years had high specitic
gruvity yol showed a gain in weight of less than I pereent.
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SPECIFIC GRAVITY
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CHANGE IN WEIGHT {percent)

CurrrEwa: Trisw ConniEr: RussEr Bunraxk:
1. Indiansa. 7. Maine, 13. Idaho (Aberdeen).
2. Maine. 8. North Dakota. 14. Tdaho (Ashton).
3. Michigan. 9. Wisconsin. 15. Washington.

GrEEx Mouxrarn: Karannix: TriuMPH;
4. Maine I. 10. Colorada. 16. North Dakota
5. Maine IT. 11. Maine. {Grangd Torks).
6. New York. 12, Peungylvania. 17. North Dakota (Wal-

halla).

Fravrs §.—Gain or loss in weight of potaloes during hoiling ns related to specifie
gravity.

Sample lots from the sane loeation but in different years also showed
variation in gain in weight during boiling. This is illustrated by
North Dakota Irish Cobblers, In bolh 1948 and 1949 these potatocs
had high specific gravity, 1.089 and 1.092, respectively, In 1948
the gain in weight was 2.4 percent compared with 11 percen in 1949.
This would indicate that some factor other than specific gravity
influences the absorption of water by the tubers during boiling.

Tubers that absorbed largest amounts of water in boiling sloughed
badly and in some cases wore reported by the judges to be water-
soaked. The relationship of percentage gain in weight and scores
for sloughing in boiled potatoes was studied in 17 sample lots, Co-
efficients of correlation were computed from data obtained each year
before storage and after 3 and 6 months’ storage of the potatoes at
40° I'.  Highly significunt correlations were obtained between per-
centage gain in weight and scores for absence of sloughing at each
storage period: —0.782, —0.760, and —0.843 for 0, 3, and 6 menths’
storage, respectively.  The correlntions are negative since sloughing
scores decreased as percentage gain in ‘weight increased. The 3
correlation cocflicienls were not significantly different from ench
other, which indicates no signifieant ¢hange in relationship during
storage.

RIBORT® . 55 —d




TaBLE 2.—Relative amount of blackening ' occurring in potatoes after boiling, for 6 varieties from different locations, by
storage periods, 1948 and 1949

Harvest, no storage 3 mo. storage 55° 1., 3 mo, storage 40° R, % 6 mo, sterage 40° F.

1048 ! C 149 1048 1949 1948 j 1048 ‘ 1 49

sl . ) i 1949
Varicty and location Replication Replication Replieation Replication Replication: ¢ Replication i Replication Replication

Chippe\\'n-
Indians. .
Maine
Michiigan_.

Green Mountair | ; ; i
Maine, I._. *) ! i : ! : . ( L)
Maine, I1.. ;) ) - R - ! : —— - bty
New York R : : ; | : o (***)

Maine : - ! : *) (**) ( (***)
North Dakota. . i R, ; ( ) : B *) *9
Wisconsin i i (”) .0 M %)
Katahdin: i !
Colorado. ... . ] : " 0] ("‘) (*4y. (0 (“) (R *) i€ ' ¢4
Maine...____ : )M e ("') aeeedl () ) ( ) *) **
Pennsylvania ! i , (") ‘ (') ('”) - : (
Russet Burbank: i :
Idaho, Aberdeen | ‘ - ("‘)
Idaho, Ashton.... ] ; i (') [

Washington

Triumplh;
North Dakota, Grand Forks.
North Dakota, Walhalla

™

! Asterisks indicate samples in which blackening oceurred.. - *8light blackening, **Moderate blackening. ***Exireme blackening.
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Discoloration of boiled tubers.—Upon examination of whole boiled
potatoes in the laboratory immediately after cooking, blackening of
tubers was found to occur more frequently than any other type of
discoloration. Degree of blackening was recorded as slight, modernte,
or extreme.  No attempt was made to differentiate types of hlackening
due to different causes. As shown in {able 2, blackening occurred
more frequently and to a greater degree in Green Mountain, Lrish
Cobbler, and Katahdin than in the othier varicties. In some cases
blackening was more intense following the long storage period.
Katehdin variety was an exception, showing a higher amount of
blackening in tubers cooked after 3 months' storage at 53° F. than
those cooked after 6 months' storage al 40° F. In general, in the
stored sample blackening was more widespread in the 1949 than in
the 1948 crops.  Some lots of cooked potatoes were almost entirely
free of blackening, showing no more than a slight amount at any
cooking period.

The conditions causing blackening are not fully understood. The
influence of hydrogen ion concentration has been considered by a
number of investigators. Smith, Nash, and Dittman (56) and Juul
(87) have noted an increase in blackening with an incrcase in pH
values, also that higher pH values were usually found in the stem end
of the potato where the most blackening oceurs.  Bandemer, Sehaible,
and Wheeler (5), however, reported the opposite trend, that blacken-
ing increased as the pH decrcased.

In this study, correlation cocfficients were computed for the pH
values of the juice of raw potaloes and the blackening scores of (he
hoiled samples.  The coclficients for all varicties both vears combined
for each of the storage periods are as follows: No storage, +0.308,
3 months at 55° F., 40.324, 3 months at 40° F., +0.G18, and Tlor
6 months at 40° F. 4-0.360. Only the lots stored at 40° F. for 3
months showed a statistically significant correlation.  However, all
cocllicients are positive indicating an increase in blackening with an
merease in pH velues.  When the three varietics showing the greatest
amount of blackening are considered separately the cocfficients of
correlation beltween pH values and  biackening are stalistically
significant for Green Mountain (4+0.496) and Lrish Cobbler {+0.507)
hut not for Katalidin (—0.061). Thoese data’indicate that plT may
have more influence on the blackening veaction in seme varietios thun
in others.  Since the coefficients are relatively Tow it is evident that
factors other than hydrogen ion coneentration are involved in the
blackening renction.

PALATABILITY OF ALL SAMPLE LOTS
When Lreated by analysis of veriance, judges’ mean scores for the
palatability factors color, nrealiness, and flavor in boiled, mashed, and
baked potatoes for each crop year 1948 and 1949 (Lables 25, 26, and
27, appendix) showed highly significant differences among the 17
variety-location lots for the different storage condilions of time and
temperature.  Scores for absence of sloughing in hoiled polatocs
were significantly different at o lower level.  Scores for dryness also
showed highly significant differences among (he 17 lots cach voar and
for the different storage conditions in 1949.  Significant differences
in scores for dryness were not found for slorage vondiiions in 1948,
Differences in judges’ scores for dryness, mealiness, and absenee of
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sloughing were highly significant among the 17 variefv-location lots
each year for cach of the storage conditions. Differences for color
also were highly significant except for potatoces stored ab 55° F. and
prepared as boiled and baked products. Differences in flavor were
not consistently significant for the various storage conditions.

Potatoes of these 17 sample lots showed considerable variation in
palatability. For potatoes of any given lot, however, there was little
difference in the quality of the cooked produet, whatever the cooking
method employed. This was especially true for the laste character-
istics of dryness, mealiness, and flavor. A potato which made a dry,
mealy baked potato of good flavor, also made high-quality boited and
mashed potaloes. In regard to color, however, greater diflerences
resulted from the methods of cooking. Beiled potaloes consistently
had poorer color than mashed or balked.  Although some discoloration
was noted throughout the flesh of the polate, frequently the dis-
colored areas were greatest on the oulside of the boiled potalo,
This was lkely responsible for the lower scores given to the beiled
potatoes. Since bolled and mashed samples woere from the same
cooking sample, the vicing and blendinzg of the mashed potatoes
apparently improved their color.

AMean palatability seores for the different varicty-location lots
{tables 3, 4, 5, 6, and 7) were separated at the d-pereent level of
signifiennce by the method of Tukey (62).  For purpose of discussion,
the means wore further separated info thoese that are significantly
high, those that ave significantly low, and the remaining intermedinte
group.

Stoughing.— Slonghing, an appearance chavacteristic, was perfinent
only in the judging of boiled potatoes. Since sloughing is con-
sidered undesirable, potatoes which sloughed most veceived lowest
scores. These lots frequently scored liighest in moealiness. By
obtaining separate scores for slonghing and mealiness the data lor
these two aspeets of texture quality were kept independent so that
cach could be correlated with compositional {nctors.

Potatoes showing littie or no sloughing were seored 3 (high score)
on a 3-point scale. In beoth years hoiled potatoes which sloughed
least (receiving highest scores) were the samples of Chippewa from all
three locations and the Katahdin from Maine and Pennsylvania
{lable 2). In addition, in 1948 the Triumph potatoes from Grand
Torks, N. Dak., and Green Mounlain from Maine T, also sloughed
very little and thus received high scoves for that quality charactenstic.
In hoth vears most sloughing oceurred in Russet Burhank potatoes
from Washington. In 10949, intense sloughing in boiled potators also
occurred in the Trish Cobbler vavicty from Nerth Dakota as shown
by n score of 1.3. Polatoes that received low scores tor sloughing
were of high specific gravity and in general polaloes with high scores
were of lower speeific gravity, Russet Burbank potaloes from
Ashton, Idaho, were an exception to this relationship.  Although in
both vears, the lols from Ashton were as high or higher in specific
oravily as the lols from Aberdeen, sloughing was much less pro-
nounced in the Ashlon lots. This result agrees with the statement
made by Sweetman (59) that it is possible to combine menliness
and bigh starch content with only a small tendeney to slough.

Laborater vy records reporting sloughing of the entirve G-luber
samples as observed belore the sumple was divided for the judges
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Tasre 3.—Sleughing of boiled polatoes: Mean scores for six varieties
of known specific grarity from different locations, all storage periods
combined, 1948 and 1948

Mean scores ¥ for

: Specific gravity absence of sloughing

Variety and location

b '
Yoige8 ;1049 ] 1948 1049

Chippewa: :

Todiana. oo . 1. Gl 1064 - 22,9 *2 8

Maine L. e 1. 082 b O6G 227 228

Michigan .o oeooooo oo ) 1 082 1, 076 £ T2 4
Green Mountain: )

Maine, 1. . oo oo 1. 088 L. G77 125 - 2.3

Madne, W .. e ._ 1. 896 1. 088§ a1 - .G

New York . oo oooa_ooo.o_ 1. 048 1. 083 .7 2.0
Irish Cobbler: i

Maine . oo oo 1. 050 1. 087 1.9 1.6

North Dakota_. .o ... _.__. 1. 089 1. 962 21 1.3

Wisconsin oo __..._.. : 1. 085 I O78 (N 2.1
Kafahdin: : .

Coloradt oo I 098 1063 O 1. 6

Maive .. L. 1. 090 1. 978 206, 227

Ponnsvivania o o _....o 1. 079 1. 071 226G - 2.0
Russet Burbank:

Idaho, Aberdeen.o oL ool i. 059 1. 088 i. 8 1.9

fdaho, Asbiton. ... . ... [ 1. 088 24 2.2

Washinglou. .. ... ... eeaa 1. 093 1. 100 1.3 L0
Trimmph: .

North Dakotn, Grand Forks. .. 1. D87 1. 087 22 8 1.8

North Dakota, Wallinlla. .. .. L 095 j. 082 2.0 21

! Mean of 72 values [3 replicales scored by § judues, 4 stonige conditions); a
seare of 3 represenis the highest seore, U Lhe lowost.

2 Significantly higher than other scores at the S-pereent tovel

2 Bigathcanlly lower than other seores at the 5-pereent Jevel.

compared closely and consistently with the averages for absence of
slonghing of all judges’ scores.

Oolor.—In 1948, as shown in table 4, when all storage periods were
considered together, the Triumph variety from Grand Forks, N. Dal.,
most nearly approached ereamy white ¢olor in boiled potatoes as
shown by aseore of 2.5, which was significantly higher than the scores
for other variely samples.  Poorest in color, that year, with signifi-
cantly lower scores than the olhers, were the three samples of Green
Mountain variety, Trish Cobbler from Neorth Daketa and Maine, the
three samples of Natalidin, and Russet Burbank from Ashton,
Tdaho. In 1949 the color scares for most of the botled potaloes were
considerably Jower than those for the preceding vear, Chippewa
potatoes from Maine and Indiana, Green Mountain from Maine I,
and Russel Burbank from Aberdeen, Idaho, had significantly better
color than any of the other sample lots aithough the scores were in
the medium of the range at 2.1 and 2.0. Poorest in color in 1949
were Lthe three samples of Trish Cobbler, Russet Burbank from Ashion,
Tdnho, Katahdin from Colorado, and Green Mountain from New
'iY{}rI\', which had scores significantly lower than the other ssmple
ols.
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TaniLe 4.—Color of cooked potatoes: Mean scores? for siz varieties from
different locations, all storage periods combined, 1948 and 1949

Boiled Mushed Baked

Variety and loeation ' - -
D 1948 1949 1 1048 | 1940 | 1948 | 1040

1 t H

Chippewa: ; ; ' I
Indliana_____ . _________ 242t 2 | 2112184 719
Maineoo oL . __ 23 20 250D 284224, 2.2
Michigan. . .o __. ... 2.4 L9 23: 22 22 22

Green Mountain: ’ : ; ! i
Maione, T . ... LT 20, 21, 22, 21 23
Maine, T1. .. ... _____ LT O1LeT 22l 21 2220 9
New York. o ........._.. 31 6731.5. 2 l;“]SE3I.S'; .7

Trish Cobller: ; : ' : :
Maine .. L9714 24,3187 23] 1.9
Noreth Dakota_  ____.......___ 307 *1.5 21 ¢ 207 21} 223
Wiseonsino__. ... ._......... 20 %15 24} 20. 21 21

Katahdin: ' _ ! : i
Coloradooo—— .. . ...o._. LD 3L 23 2080 227 29
Madne ... B .8, 221; 201 222 22
Pennsylvania._ . o.uceooo 0 1.7 Ly #1L8 L8 20. 21

Russet Burbank: : : g i ;
Tadahe, Aberdeen. .. L. . . __ 22 =930 .72.8 22,7 2.5 294
Tdaho, Ashton. . _________ LA L4 23 22 23 22
Washinglon_ ... .. . __. ... .. 2 2 1.8 1228 :22.4,226; 22 4

Trivmph: . i : i
North Dakota, Gramd Forks .. 2205 1.7 24 - 20 2.2 2.2
North Dakota, Walhalla_______ - 2210 18 l 24 20] 21 2.0

i

| |
! Mean of 72 values (3 replicates scored hy 6 judges, 4 storage couditions);
a score ol 3 represents the highest score, 1 the lowest. _
2 Bignificantly higher than other seores at the 5-percent level,
3 Significantly lower than other scores ut the 5-pereent level.

t

When the boiled samples were mashed, higher color scores were
recorded for many samples than when portions of the same sample
were judged as boited potatoes.  The mixing of the discolored arens,
which ocourred largely on the ouiside of the tubers, with the white
innier  portions may have minimized the off-color. Among the
mashed samples, Russet Burbank from Aberdeen, Idahe, and from
Washington were significantly better in color both years than the
other samples. The Katahdin samples from Pennsylvania were
significantly poorest in color each year although in 1949, Irish Cobbler
from Maine and Green Mountain irom New Yori were also in the
group that received significantly lower scores than the remaining
mashed samples that year.

Baked polatoes receiving significantly highest scores for color
were Russet Burbanlk from Aberdeen, Idaho, and Washington in
both years, Chippewa from Maine in 1948, Green Mountain from
Maine I, and Irish Cobbler from North Dakota in 1849, Chippewa
from Indiana and Green Mountain from New York cach year and the
Irish Cobbler sample from Maine in 1949 received significantly
lowest scores for baked potatocs.
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Diryness.~—Russet Burbank potatoes were consistently dry (not
moist or soggy) when cooked by all three methods cach vear, This
variely was in the highest scoring group with two cxceptions, the
sample from Ashton, Idaho, in 1949 when boiled and haked (table 5},
Other lots that gave o dry boiled potato and placed in the signifi-
cantly high group were Irish Cobbler [rom North Dakola each year,
and Green Mountain from Maine IT and New York, and Katahdin
from Colorado in 1948. Samples of Chippewa from Indiana were
wet and soggy when cooked by all three methods and scored signifi-
cantly lowest for dryness cach year. Others in the group receiving
significantly lowest scores for dryness were Chippewa Trom \I;('I;ls{f!!l
and ¥ iumph from Grand Forks, N. Dak., of the 1948 lols and Chip-
{)ewa from Maine and Kalahdin from Pennsylvania of the 1949
ots.

Tasni 5.~ Dryness of cooked poiatoes: Xean scores! for sir rarielies
Jrom different locaiions, all storage periods combined, 1948 ond 1949

Botled ! Mashed Baked

Varicty and location

1048 1940 1048 . 1040 1048 1949

Chippewa:
Indiana
Maine. ... ..
Miehigan .
Circen Mouninin:
Maine, T .
Maine, 1T
Now York
frish Cobbler:
Maine | .
Norlly Dakota,
Whseonsin
Katahdin:
Colorada .
Maine. .
Pennsylvania
Russet Burbank:
Idaho, Aberdeen
fdaho, Ashlon.
Washington ..
Trivinph:
Norih Dakotn, Grand Farks ___ 8-
North Dakola, Walbalin . ””i 2
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P Rignificantly higher than other seores af the 5-pereent level,

3 Nigunifieantly lower than other seores ut the S-percent Jovel

In the mashed samples, in addition (o nll of the Russel Burbank
tots the Katahdin from Colorado reeeived signifienntly highest score
for dryness each year. Also in 1948 in the group recoiving signifi-
eantly highest scores were the lots of Green Mountain from Maine 11
pnd Now York, Irish Cobbler Trom North Dakota, and Trimmeph
from Walballn, N. Duak.  Mashed potatoes thai had significnntly
lowest seores, in addition te Chippewa from Indinnn, were Chippewa
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from Maine, and Green Mountain from Maine I from the 1949
lots.

In the baked product, Russet Burbank potatoes from Washington
in 1948 were significantly better in the quality of dryness than any
other sample lot. In 1949, Russet Burbank from Washington again
gave the highest dryness score; the Russet Burbank from Aberdeen,
Idalo, and the Irish Cobbler from North Dakota were also in the
significantly highest scoring group.

The palatability scores for dryness would be expected to reflect
the presence of additional moisture absorbed in cooking.  As shown
in figure 5, Irish Cobbler potatoes from Novth Dakota nnd Russet
Burbanks from Washington were two of the 1049 sample lots that
had the highest weight gain {11 percent) during boiling.  Although
these two lots absorbed a rather large quantity of waler, they still
were in the highest ranking group.  Dryness scores for the mashed
product from Russel Burbank potatoes also remained in the highest
ranking group. Scores for dryness of (he Irish Cobbler potatoes
from North BDakow, however, were considerably lower. Tt is not
known why the dryness score for the mashed sample of 1he lrish
Cobblers was lower than that for the hoiled sample s thoy were
both from the same eooking lot unless moisture differences in mashed
samples were more readily distinguished by the judges, There is an
additional indieation that small differences in the moisture content
were more diseernible in the mashed than in the boiled samples as
shown by (he greater eange in scores for dryness in the mashed
samples.  For example, in 1948 seores for dryness in boiled samples
ranged from 1.3 to 2.6 wherens in nshed samples the scores ranged
from 1.1 Lo 2.8.

Mealiness~-—In bolh years the (hreee Iots of Russel Burbank pota-
toes were wtn the group having significantly highest mealiness scores in
all three methads of cooking (iable 6), as were the Green Mountain
from Natne T and New York in 1948 and the [rish Cobbler lrom
North Dakotn in 1949, In the muashed samples, Katahdin potatoes
from Colorado scored in the signiflicantly highest ranking group for
mealiness ench year but in the baked samples this was true only in
1949, Trish Cobbler from Maine in 1948 and CGreen Mountain from
Maine L in 1949 were (he other bakel samples receiving signifi-
cantly higher mealiness scores than the remalning lots.  As was
shown in the seores for dryvness, caeh year the Chippewa. from Tndinnn
also gave consistently low scores for mealiness in the boiled, mashed
ancd baked samples; in 1949, the Chippewa fronm Maine and the
Katahdin from Pennsylvania in nimshed and baked samples were also
in the significantly lowesl scoring group,

Flarpr —The flavor scores shown in table 7 [or eaeh method of
cooking ench year have a relatively small range from high to low
scores for the different sample lets. The averaring of the eifects of
storage in addition to the freguent oceurrenee of off-flavors in many
cooking samples ennsed the mean scores to be relatively low and not,
very different from cach othor.

Alean scores for flavor of hoiled, mashed, and haked polatoes
show that the Katahdin sample from Colerado was consistently in
the highest scoring group each year except for the mashed samples in
1949. From the potatocs obtained that year, there were no signifi-
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“eantly high scoring lots in the mashed samples.  Other sample lots
© reeeiving scores only slightly but significantly above the remaining
snmples of boiled polatoes were, in 1948, all three lots of Russet Bur-
bank and Triumph from Walhalla, N. Dal.; in (949, the Russet
Burbank from Aberdecn, Tdaho, and Washington, and [righ Cabbler
from North Dakota. The Russel Burbank from Washington was
the only sample of baked potatoes in the high scoring group in addi-
tion {o_the Ratadhin from Colorado, The Green Mountain sample
lrom New York was in the lowest scoring group most frequently,
Other sample lols having flaver scores oceasionally in the signifi-
cantly lowest group were Irish Cobbler from Maine nnd Wisconsin,
Chippewa Trom Tndiana, and the two (ireen Mountain samples from
Amne,

TanLe 6.-=Mealiness of cooked polatocs: Mean seores) for six rarieties
Tram different locations, @l storage perinds combined, 1948 and 1949
Roiled Mashed  Buked
Variety and location e e
ORS00 1048 1949 1948 1949

Chippewa:
Inidinna
Maine
Michigan
Green Mountain:
Muine, T,
Muaine, 1
New York
[rish Cuhbler:
Maine o0 oL
Norith Dakota, ...
Wiseonsin. .. . ..
Katahedin:
Coloracda
Alnine ..., ..
Peansylvania .
Rasse! Burbank:
Idnhio, Aberdeen
Tedalin, Ashion
Washinelon
Trivmpli:
North Daknta, Grand Forks
North Dukota, Walhalle
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' Mean of 72 values (3 replicales seored by 6 judmes, $ storage eonelilions};
w seore of 3 represenis the hichest seore, [ the lowoest.

® Signifieantly higher than other seores ot Uhe 5-pereent lovel.

3 Bignifieantly fuwer than vther seares al the 5-pereent level

PALATABILITY A8 AFFECTED BY STORAGE COVDITIONS

Mean palalability scores showing stomge effeet of ime and tem-
pernture were oblamed by combining seores for all variel v-ioeation
sample dots.  Signifieant dilferences in the mean values (hat are
atlrtbutable 1o storage are shown in table 8.

ATRORTS 53 -
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Tasre T.—Flavor of cooked potatoes: Aean scores? for six varieties from
different locations, all storage periods combined, 1948 and 1949

- ! | o
Boiled i Mashoed ! Baked

Variety and location f : :
1948 1049 ° 1048 1049 1948 . 1949

Chippewn:
Indinna
AMaine
Michigan
Green Mountain:
Mains, T
Maine, TI_ .
New York
Irish Cobbler:
Maine
North Dakota. . _
Wisconsin
Katahdin:
Colorado
Maine
Pennsyhvania
Russed Burbank:
Tdaho, Aberdeen. .
Tdaho, Ashion
Washinglton_o . __. ...
Trinmph:
North Dakota, Grand Forks .
North Dakota, Walhalin. . _ . _
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I Mean of 72 values (3 replicales scored by 6 judges, 4 storage conditions);
a score of 3 represents the highest seore, 1 the lowoest.

* Bignificantly higher than other scores at the 5-pereent level.

# Significantly lower than other scores af the 5-percent level,

Sloughing—There was less sloughing (higher scores) in stored
potatoes than in those cooked soon after harvesting. Thig is in
agreement with the findings of Whiltenberger (68 who noted decrense
in sloughing of potaloces during storage.

Clolor —Color of cooked unstored potatoes was significantly better
than that of potatoes cooked after storage. This confirms reports of
earlier workers (72).  There was an inerease in yellow and gray color
of the tubers {deerease in values for color score) as storage was con-
tinued. This was shown in the three methods of cooking during the 2
yewrs.  Differences in color scores for boiled, mashed, and baked
samples were significant hetween no storage and 3 months’ storage
and between 3 and 6 months’ storage, except in the case of mashed
potatoes from the 1948 crop. Although signifieant differences in
color were not found belween potatoes stored at the different tem-
peratures, 55° and 40° I, for 3 months’ time, the tendency was for
polatoes stored at 55° Lo be belter than those stored at 40° T, Average
values showed & trend Lo lower color scores as storage continued but,
there was much wvariation, Some sample lots did not develop ap-
preciable amounts of vellow or gray color on storage, whereas others
showed considerable discoloration,




TanLe 8.—AMean palatability scores * for boiled, mashed, and baked potatoes Jrom different storage conditions, 1948 and 1949
!

Absence of

sloughing Color Dryness Mealiness Flavor

Cooking mcthod and storage tine and -
temperature

. N ¥
1948 1949 1948 1949 1948 1949 1048 | 1949 1948 1949

Boiled:
Unstored
Stored:
3 months at 55° F
3 months at 40° T
6 months at. 40° F
Mashed:
Unstored
Stored:
3 monthsat 55T ...
3 months at 40° T
6-months at 40° I*
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! Mean of 306 values (17 variety-tocation sample lots x 3 replicates scored by 6 judges).
2 Significantly higher than other scores at the 5-pereent level.
d Significantly-Jower than other scores at the 5-percent level.
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Diryness —Mean scores for dryness in potatoes from the 1948 crop
did rot differ signifieantiv for the 0, 3, and 6 months’ storage periods.
Although scores for individual lots of potatoes showed differences in
dryness (table 5) when scores lor the 17 sample lots were averaged,
these differences were not apparent for storage treatments. The
1949 sample lots, however, were seored significantly lower for dryvness
alter 6 months’ storage (table 8 than those tested unstored or after 3
months’ storage. After 8 menths’ storage potatoes that received
lower scores were less diry and had a tendency to be soggy.

Mealiness—Mlean values for mealiness show that in both years
length of storage was a significant faclor. Whether boiled, mashed,
or baked, potaloes cooked before storsge were significantly more
mealy than when cooked after 6 monthg’ stornge at 40° F, Daia
frem both vears show that potatees boiled after 3 months’ slorage al
40° or 55% F. were significantly more mealy than those boiled after 6
months' storage and they were significantly less mealy than unstored
potaioes,

Flavor —Deterioration n flavor of polators also was progressive ns
storage time was prolonged.  Tn most cases poelatees vooked beflore
storing were significantly better in Havor than those stored for either
3 or 6 months; also there was signtficantly less deterioration in llavor of
potatoes stored 3 months than (hose stored Tor the G-month pertod.
Aare significant changes to {lavor were shown in baked potatoes from
the 1948 crop and in hotled, mashed, and baked polatoes from the

% OF SAMPLES

60
40°
B 1948 i
. 1949
40 — —
20 =
550 |

0 .

3 3
STORAGE (months)

Frovne 6, -Judges’ deleelion of sweet llavor in eooked potaloes.
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1949 crop than in boiled and mashed potatoes from the 1948 crop
table 8).

( Off-flavors such as sweet, earthy, bitter, nutty, and stale were
listed on the judging record and were checked by each judge if that
flavor was detected in any sample. A summary of these results
showed that such off-flavors were frequently tasted in cooked potatoes.
More of these off-flavors were reported present in cooked potatoes
from stored then from unstored samples with the greatest smount
present in potatoes stored 6 months ot 40° F. 1In all sample lots
there was consistently & greater amount of off-flavor in potatoes from
the 1949 crop than from those grown in 1948,

Sweetness when detectable in cooked potatoes is considered an
ofl-flavor., Presence of sweet flavor was detected in approximately
LG percent of the samples stored for 3 months at 55° F. {fig. 6). In
those stored at 40° F. sweetness was observed in slightly more than 25
percent after 3 months’ storage and in about 50 percent after 6
months’ storage.

COMPOSITION OF HAW TUBERS OF ALL SAMPLE LOTS

A sample consisting of 10 tubers from each lot of raw potatoes was
analyzed for various chemical constituents at the same time that a
comparable sample was used for cooking tests. The primary ob-
jective in obtaining these datn was to determine the relationship
between composition and cooking quality; therefore, the results of
the chemical analyses were not subjected to statistical analysis to
determine the significance of differences between various sample lots
of potatoes, These data are presented to show the variations and
similarities in composition of the samples used in this study.

The data in the tables that follow are based on the composttion at the
time of analysis without any consideration of the shrinknge that
occurred during the preceding storage period. Shrinkage in most of
these lots ranged, as shown in an earlier publication (81 from 2.8 to
7.4 pereent for 3 to 6 months of storage.

The composition of the individual variety lots from the various
locations is giveu in tabie 9. It must be emphasized that a comparisen
of varicty perfortnance should take into nccount that all of these
varicty lots were not produced in the same locations, The range in
dry matter content from 16.1 percent for the Chippewa lot from
Indiana in 1948 to 25.6 percent for the Russet Burbank lot from Wasli-
ington in 1949 is an example of some of the variation in c¢omposition
that occurred in these lots. Similar varintions are apparent in the
uleohol insoluble solids and starch contents. Total nitrogen e¢ontent
of the lots differed considerably but varintions within varieties were
nearly as great as the entire range. “This is shown by the Katahdin
lots, which ranged from 0.29 to 0.43 percent. This indicates tha
location and cultural conditions may have as much influence on tolal
nitrogen content as varietal characteristies. In most instances lots
that were high in total nitrogen content were also high in each of the
various nitrogen fraclions that were analyzed,




TaBLE 9.—Average ' composition for each of 6 varieties of potatoes from several locations, 1948 and 1949

‘ Alcohol Nitrogen
Dry matter! insoluble Starch

. Juice per
solids Total Protein - | Nonprotein| Amino

100 grams

pH of juice

Variety and location

1948.1 1949 | 104811949 194811049 | 1948 | 1049} 1048 | 1949 | 19481 1949 | 1948 | 1949 | 1948 | 1949 | 1948
Per-1 ] Per- | Per- | Per-| Per=| Per- | Per- | Per-| Per| Per- | Per- |Milli-| Milli-
Chippewa: L L ocent ) cen cent | cent | cent | cent | cent | cenl | cent | cent | cent | cent |lilers|li
Indiana : . b17. 10, 11. 2} 0.30; 0.320 0.12/ 0.13} 0.18 0.19} 0.09} 0, 10
Maine. o _o___L____ . 6 17, 314 12. 0830 .31 150 4y 180 .17 -.09] .08
Michigan X 19. 113, 13. o870 .28 .13f .13t .19) .15 .10, .08
Average 18: 7 17, 112,70 12 .33 .30 .15 .13) .18 .17 .09 .09
Green Mountain: ‘ { i ‘
Miaine, T ©23.0; 21, .18 .16] L 160 .16
Maine, IT_. 19. 17016017 - L 18
New York 21, 15015 14 16
Average: 20, 160 018 16, 1T
Trish Cobbler: : ! : :
Maine L2000 018 17 0. 20
North D L1816t L1160 18
Wxs(‘onsm_, __________ ‘ i . 15 Vi
Average ‘ .17
Katahdin:
Colorado
Maine. oo i
Pennsylvania_..._ L
Average i
Russet Burbank:
Idaho, Aberdeen
Idaho, Ashton
Washington. . _.....
o AVerage. L.
Triumph: :
North Dakota, Gmnd
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1 Average of 12 mmlvscs (4 storage condxtlons X "'! repllcutlons) c\presscd on fresh-w elght basis.
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The potato tuber js rather unigue among plant tissues. Tt is seldom
that the protein and nonprotein nitrogen fractions oceur in as nearly
equal quantities as they do in potato tubers. It is evident that the
ratio of protein to nonprotein nifrogen varics somewhat from variety
to variety. Thompson and Steward (61) have noted differences in
the ratio of these two nitrogen fractions as well as differences in the
composition of the soluble fraction of the King Edward, Sebago, and
Katahdin varieties. The data in table 9 show that the nonprotein
fraction excceded the protein fraction in both the Chippewa and
Katahdin varicties and was slightly higher in the Burbank variety.
The two fractions occurred in nearly equal quantities in Green
Mountain and Irish Cobbler whereas in Triumph the protein fraction
slightly exceeded the nonpratein fraction in all Jots. -

TasLe 10.—Total sugar content ' of 6 varieties of potatoes Jrom several
Locations stored at 40° or 55° F., 1948 and 1949

1948 | 1949

j
|
|

3 months at 35° T,

Varicty and location

3 months at 55° F.
3 months at 40° T.

3 monilhs af 40° I
G months at 40° IF,

No storage
No storage

6 months at 40° I,

i
1
|
i
i
|
[

i Par- f Por- | Per- i Per- | Per-
cent o ocend | cent © cend [ cent | cent ! cent | cend
I

Per- | Per-; Per-

0.40 £.08 !1.79 i{1.68 0. 29

L4003 .85;“80;.29;‘

Michigan L6388 'R 14 134, .44 1

Creen Mountain: 1 : i ! ‘

Maine, T LI4: 55 (L 70 1.78 ¢ .62 (.42 {103 | 1. 12

Maine, 11 B8 L83 1.63:1.69 ) U856 0 .42 1{1.01 | 1.27

New York .58 - B0 1.GY (192 1. 00 EL 0215 | 201
i
|
I
i

10. 82 | 0. 59
17 ¢ 1 o7
.23 1. 82

0. 36
22
31

Trish Cobbler: , . _ !
Waine . L300 L2 T3 L0840 26 .77 .62
North Dakotn .53 1.32'1.45 1.77 1,50 .81 .08 .22
Wisconsin. .. ______._. S31F.21 02 137 1.411.28 1.05 . 34
.28 1 .88 .02

Kaiahdin: ;
Colorndo. ... ... ... . SRR N T ;D 1 B 1
5 .30 1. 36 .45
.22 | .87 .12

Maine . .38 ;.30 71,25 1,54 7 .42
Penusylvania. ... ___ . podb 0 032 L4518 | .24
Russet Burbank: : i : ' ' i
Idaho, Aberdecn ,+200.83 L27 1.23:.36! 280 1] ;1
Idahio, Ashton ... .. P52 0.37 111 16 L 02 1 .55 .08 | 119
Washington -2 37200046 0 .42 4,25 .81 | .87
Triatmph: : : : . : ! .
North Dakein, Grand Forks.: .67 | .74 2. 10 2.64 1.00 | .56 J. 54 1 175
North Dakota, Walhulln,._-l L7064 L RO 217 ;.81 .64 }‘I. 70 L85
i ! [
t Bach figure represenls the mean of 3 analyses, all expressed on fresh-weight
hasis.

COMPOSITION AS AFPECTED BY STORAGE CONIHTIONS

It has been shown (58, 7/) that storage lemperature exerts o great
influence on the sugar content of potatoes bub has relatively little
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cffect on some of the other major constituents in the tubers. As the
greatest changes in composition during storage appear in the carbo-
hydrate fractions, particularly in the sugars, the data for total sugar
and reducing sugar content are given in detail, tables 10 and 11,
respectively. The changes during storage are given for each variety
lot for each of the 2 years. Although there was considerable varia-
tion in the same variety from different locations, it is evident that
after storage at 40° F. for 3 months or longer some varieties such as
Green Mountain and Triumph were consistently high in tetal sugar
content {table 10). This is in agreement with others (71, 72) who
have also found that at low storage temperatures these two varietics
accumulated greater quantities of sugar than such varietics as Irish
Cobbler, Katahdin, and Russet Burbank. The reducing sugar
content followed much the same trend as total sugar content. As
shown in table 11 Green Mountain and Triumph again had the
highest average reducing sugar content.

TapLi 11.—Reducing sugar content' of 6 varieties of poiatocs from
several locations stored at 40° or 55° IV, 1948 and 1949

1948 ‘ 10469
{

Varicty and location

I
t
l
:
i

No storage

3 months at 55° F.
3 months at 40° T.
{ months at 40° T
3 months at 55° F.
3 months at 40° F.
6 months at 40° T.

No storage

! ' . : v
¢ Per- Per- Per-y Per-: Per-' Per-
Chippowa: Teend  pedd 1 cent §ocend cenl & orenl |
Indlang. oo 0.12 0,02 11.000.84 0.17 0. 25 0. 51
MO o O D2 042, 30 L1200 B4
Michigan . R B R £ S T S R £t B i
Green Mountain: , ) | . i i
Maine, T L6325 01011 L0236 .23 0 .69
Maing, 11, oo o co44 0 33114 .00 .80 ;.26 .73 ]
New York. coem oo PLID L2010 106 . BT L 46

Irish Cobbler: . ' :

i PLO0 0. 401 .60 L1608 1, 42
North Dukota ©.125 .03 .98 L 14 ). P18 .62
Wisconsin VR V) ST ¢ O B 9 I £ - ST .18 .72

Katahdin: . i ; : '
Colorado._ .. _____.____ .08 ' .15 .73 ;.68 ", CL12 .40

i L 02 .05 .87 .87 1. P.16 .98

Pennsylvauia .04 . 031,630 .80 4. 1 7 V1
Russet Burbank: ! :

Tdaho, Aherdeen L0612 .80 U85 . PR EOR 1)

Idnho, Ashion P60 .05 | B3 1. 61 . .42 .77

Washinglon_ ______._....._ .05 .07 .76 0,79 020 .08 | .43
Trinmph: : i | | !

North Dakota, Grand Forks. .22 7 .40 1,28 11,40 1 .71 1 .38 .99 161

Nerth Dakota, Walballa____; . 22 I L8012 0117 .67 | .47 (124 1. 40

! Esch figure represents the meun of 3 analyscs, all expressed on lresh-weight
basis,
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TaBLE 12.~dverage ' composition of potatoes Trom, different storage conditions, 1948 and 1949
FRESH-WEIGHT B ‘\%[S

Dry '~ Aleohol i ‘S”gm t - Nitr?g?j .| Juice per
: insoluble; Starch | i Redue- .1 Non- . 100
solids | Total I’ Sucrose ilig Total: | Protein protein Amino | grams

Storage time, tenmperature
i y R
and year . s matter !

! | Milli-
Unstmccl - Percent  Percent = Percenl | Percent| Percenl | Percent Percent | Percent U Percenl i Percent | lilers
;21,05 19.80 ¢ 15, 0. 50 0. 34 0. 16 0. 32 0. 14 0.18 0.10 33.
20,76 ¢ 19, 21 15, 4 . 56 .19 . 37 .32 .15 .17 .09 38.
Stored: ;
3 months at 55° F.¢ ‘
1048 .. - .. e 27200 19, 96 15. . 39 .26 .13 . 36 .1 18 .09 26.
1949 Seelaot 201907 19.84 0 157 .40 17 .23 . 33 .1 L6 . 09 27.
3 monihs .1( -100 o : : :
1948 S P 12 1972 0 15,83+ 1.37 . 50 . 87 . 36 . .18 210 28.
l‘)l‘)_ﬂﬂ. . e 20.:89 18.98 15,2 1. 21 .43 .78 . 33 R .18 .09 29,
6 months at 40° F.: ; S ; 3
191&*‘_.-.“_‘”______-\ 21, 94 19. 52 15. 6 - . 56 .69 .87 .37 L .18 .09 24,
1049, e 21.72 19.56 ° 15,3 .32 .47 .85 ¢ .33 .1 .18 . 09 29.

o R R DRY-WEIGHT BASIS

Unstored:

. 30
. 66

: i : . : 4, 3 . 84
¢ Rt L BT, .4 .0 . 88!
3 months atl 40% . i : : : :
1948 ... Rl T ISE) PR 91 . 4 i, 44
1949 10T PN ENRME P 3 552
6 months at 40° T.: : ‘ ; i
1948 .03 3.
1

.76

06F  STOILVLOL J0. SHOLOVA TVNOILISOJINCD ANV XITIVND ONII00D

'Rusv(l on 5[ mml\ SOS: 3 n'phcatos of () \’llll(‘tl(‘b hom 2o0r3 locutiuna.
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The average composition for each of the major constituents in the
raw tubers for several storage conditions is given in table 12. These
data for all verieties and locations combined give only the variations
in the constituents that are due to storage conditions and year of
production. Alechol insoluble solids constituted approximately 92
percent of the total dry substance and the starch content was approx-
imately 73 percent. Starch is the most abundant single component
among the constituents of potato tubers. As more than 25 percent
of the dry matter is material other than starch, there is the possibility
for other compounds to have considerable influence on the cooking
quality of potatoes. Alcohol insoluble solids and starch contents both
showed some changes during storage. especially at the lower temper-
atures. When considered on a drv-weight basis the loss in starch
approximated the gain in total sugar content. The ehanges in alcohol
insoluble selids roughly paralleled those of starclhi, The other most
apparent variation was the volume of juice that could be pressed out
of the macersted raw tissues. The quantity of juice decreased with
storage atb both storage temperatures but more rapidly at 55° F.  The
total nitrogen content and the various nitrogen {ractions showed very
little consistent change with storage. This is in agreement with the
findings of Stuart and Appleman (38} who noted that the nitrogen
components of stored polatoes remmined remarkahly stable until
sprouting oceurred.

RELATIONSHIP AMONG COMPOSITIONAL FACTORS

The existence of o relation hetween speeifie gravily and dry matter
and between specifie gravity and starch has been known for many
sears and commercial application has been made of this knowledge.
In recent years a number of workers have calculated coefficients of
correlation for this relationship. Von Scheele, Svensson, and Ras-
musson {66} give a coellicient of $.937 for specific gravity and dry
matter. Glynne and Jackson (22) working with one vanety, Ring
Edward, found values of 0.972 and 0.875, Dunn and Nylund (/3)
0.869, Lo Clers {44) 0.81 10 0.85 for two varieties, and Willaman and
West (69) o somewhat lower figure of 0.637. The data in table
i3 representing 8 varielies of potatoes produced in arens ranging
from Maine to Washington gave coellicients for the specific gravity-
dry matter relationship more nearly in agreement withe the higher
values given above. The coefficients for the stored samples were
aboul the same or slighly higher then those for unstored samples.
which indicated that storage conditions had litUe influence on the
specific gravity-dry matter relafionship.  Stareh and aleohiol insolubie
solids show about the same relationship to specifie gravity as does
dry maller. The correlation belween dry matter and siarch was
shightly higher belore storage than after 6 ionths storage.  This may
be duc to a change of some of the stareh to sugar but a similar trend
in the alechol insoluble solids 1s not apparent., The correlation of
dry matter with aleohiol insoluble solids gave the highest coeflicients
of any relationship studied although the correlation hetween alcohol
insoluble solids and starch was almost equally as high.




COOKING QUALITY AND COMPOSITIONAL FACTORS OF POTATOES 41

Tansre 13.—Coefficients of correlation between various chemical con-
stituents of polate tubers, 1948 and 1949

FRESH-WEIGHT BASIS

]
i Potatoes stored 6
Potatoes not stored months at 40° .

Correlation factors

1948 1949 . 1948 1945

Specific gravity versus: :
Dry matter_________..__..  40.859%% [0 953*F 4-0, G37** 0. 9G2**
Starch_______._.___ ... .4+ 8417 ‘" 038%% 1 | BIG** . O40%*
Alcobol insol. solids . BGR*EE 'L . BQH¥* . GogF*

Dry matter versus:
L Q1gEE . 96 : . 885%* i
I L . AL OG5+ LG8+
Total nitrogen - 48 = — . 253 . 191
Aleohol insol. solids versus: :
Stareh_ . _ .. ____._. .._..+ .080*®*°
Total nitrogen — . 304

DRY-WEIGHT BASIS

Dry matter! versos: :
Total nitrogen - LTOTEE 731 %* . 388 ¥

Specifie gravity | versus: )
oL B1EHE B90** | 406% . T82%x
+ . 330 . T30**
Aleohol insol. solids versus:
Starch 609+ FO2¥* . BETEE

+
Alcohol insol. solids. ._____. -+ . 545 * 4 425
T

! Dy matter and speeific gravity values on {resh-weight basis were used in
these correlations.

*% Significant al the 1-percent lovel.

* Significant at the 5-percent level.

Total nilrogen conlent on g fresh-weight basis did nol give a sig-
nificant relationship with the dry matter content, although a slight
trend was noted for nitrogen conlent to decrease as dry malter in-
creased.  On a dry-weight basis the nitrogen content showed a highly
significant negative correlation with the percenlage of dry matter,
The indications are that the niirogen contents of the variely lots were
more similar on & fresh-weight than on & dry-weight basis.  When
the nitrogen content on a fresh-weight basis is divided by the percent-
age of dry matter, the resulting percentage of nitrogen on a dry-weight
basis varies inversely with the dry matier content on a fresh-weight
basis. As nitrogen content is generally found to have a negative and
dry maiter o positive eorrelation with mealiness it would scem
difficult, if not mpossible, to have a potalo high in dry matter and
high in nitrogen content that would also have a very mealy texturce.
Based on a number of analyses, East (/7) concluded that it should be
possible to breed a variety with n high propertion of protein to
carbohydreate and with desirable guality. Tle stalos that “a high
pereentage of nitrogenous malier 15 not correlated with a low dry
matter conlent.,” Hewever, no correlnlion values were given and
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when coefficients are ecalculated from his data thev show highly
significant negative values (—0.91 (0 —0.96} between nitrogen and
dry matter content.

Data from the present study show that starch on a dry-weight basis
was slgnificantly corvelated with specific gravity and with aleshol
insoluble solids although the cocflicients are not as high as on a fresh-
weight basis.  This indicates that the increase in aleohol insoluble
so{itls is accompanicd by an inerease of stareh in the alcohol insoluble
solids.

RELATIONSHIP OF COMPOSITION AL FACTORS TO PALATABILITY

Altempts have been made in the past to cgrrelate composition with
palatability characteristics.  Mealiness has generally received the
most atlention. In this study the nfluence of a number of physical
and chemieal characteristics of the tubers on five palatability char-
acteristies are eonsidered.  Four of the compositional fuctors [re-
guently considered as having a relation to quality are speeifie gravity,
dry matter, starch, and alcoho! insoluble solids.  Although these
four Tactors are closely refated, as shown in table 13, they give o
shghtlv different measure lvom a2 compositional standpoint; therefore,
it is of interest fo compare the relation of each of these (o the various
palatability factors, “The relation of other compositional lactors
including sugars. nitrogen [retions, and expressed  juice to the
palatability ratings arve also conaidered,

The coctitcients ol correlation siven in tables 14 (o 22 were oblained
by using the chemienl analyses of ieooked potatoes front comparable
tols that received the same handling and stornge (reatment as (hose
used for evaluating palatability and cooking quality.  ‘The cocflicients
for cach storage period and for all storage periods combined involved
the use of all of the palatability <cores for the various samples and the
analyses of the mw tubers< expressecl on both o fresh- and devowoielo(
Lasis,  The coellicients in the tables are given in detail for the com-
positional faetors on either the lresh- or dev-weight basts, whichever
gave the highest corrclation,

Speeifie grarilyy. - Nunterous proposals (7, 10, 25,20, 420 Tor the use
of speeific gravily as a measure of quality in potatoes have been
made.  Some investigntors have fowsd o few instances a vers limited
relationship between speeilie gravity and mealiness, Greenwood,
MeKendriek, and Hawkins €240 working with 8 varieties from 2 Tarms
found the mealiness seores bore Title relationship to speeifie gravity
rtings of the potatoes from 1 faem,  The specific gravity was rela-
tively low and of 8 sarerew mange, 10365 to 10710 From (he other
foeme the potatoes had o slightly wider range in speeifie gravity and
showed 8 close relationship between specilie gravity and moealiness.
Kirkpatrick, Mountjoy, Albricht, and Hoinze 0411 who also worked
with potatoes of v relatively narrow minge in specifie gravity 11,06 (o
1.081 did not find a statistieally signifieant relationship etween
specifie gravity and mealiness although there was o suggestive trend
m the positive coeflicients Tar the boiled, mashed, and baled snmiples.
The potatues used in that study were of the early Southern-grown
crop, which are usually harvested ad o very immalture stage ol develop-
menl, aed consequently are different from the Northern-grown Inte
erop in quadity Tnetors and in their nse as ¢ cooked produet.




Tanuy 14.—Coeflicients of correlation between specific gravity of raw polatoes from different storage times and tempera-
tures and palatability characteristics of cooked potatoes, 1948 and 1949

* . o S e

i
! Spevifie gravity versus—
+

Couoking method, storage | R ' i . :
lim\o {;ml l(‘ll\pZ‘;“l((lu':( Absence of stoughing Color Dryness ; Menliness Flavor
EIR) LI H

I8 1 1048 0481040 1948 1940 1048 1949 | 1948 1949

Boiled: : ) : : :
L’nslnll't‘(l . OO B0AFE 0, 8B8FE 0, 185 . - (. 53RE { (. 75T 0. 814%F £ 0. 569% 10, 821%% - 10, 405% 10,320
Stored: i : . ; : :
3 monibs at 551 - L T2HE CSESEE o U332 08 L 024 o QG EE  TOT e R EE Ko L3866 1 k180
3 months at 0™ K : L BA7HE L RRBAE 368 - 408 { FLUSO7EE L SRTRR CSHOgEE L 8G0%E 294 0 e 405%
i nionths at 40 o ASD OOk L4038 364 0 4 BOHTE Qa7 o p00%E pRE b 508% b, 344
All storage conditions . 0« G70FF gk EEE SIS L0 p Q20K TagRE ST A28 1 -k, 470
Mashed: : I / : i , ‘ ;
Ens(()ll‘ml i . - et L2050 S 013 4L 7RTHME L 5T Pob, GOBFY o 704 -, 0321 - 084
Stored: : ; : : E
3 months at §5° 18 0 ¢ e e RGBOT 0200 0 L SO8¥E LR EE . 856%F 4. 50 -, 460
3 months ot 407 I . e +. 185 32000 4, 025k 4 QO5*P . 824 %* . 873%* - B0 s 485%
Gomonths at 0% 1 e B0 L ABT SAPER p 8O TA3RE b QEGFE E 463 . HI5*
u xl\\ll lslm‘:lgv conditions . 0 - 268 L3021 b, 902k g §O2H# 474k L 875K b, 400 ¢ 531%
sked: ‘ : : : ; !
Unstored C e T Rk 4,201 0 4, 7069 R25%% L BI3®E e TI5%ER 4155 501 %
+

3 maonths at 85° 18 o e e 329 56 §o. TROHE e Rf5HH -, 253 508+
months at 40° 10 - - PR Lo, BB
6 months at 409 I S el 418 . 190 . 800¥*:
All storage conditions S S C 4. 873 +. 351 8354+

i
i

C8BBEELT60%E ol 8G8FF 1L 5B0* L. 526
888 b 7RORE . 902%F ] 308 507+
! ] 1}

¢, 204 L SIES#FE . 859 £ L L A S L P 1 460

SHOLY.LO4 40 SHOLIVA IVNOILISOdINOD ANV, LLITVAD ONTMO00D

FESignifieant af the T-percent level,
*Significant at the 5-pereent level,

&y
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Investigators (25, 42) have found (hat potntoes offered o con-
sumers in retail slores for specific purposes such as frving, beiling, and
baking must differ appreciably in specific gravity if noticeable dif-
ferenees in cooking quality are {o be detecled., It Is apparent from
these cited studies that a considerable range in specific gravity of the
samples must be supplicd to the judges if & high correlation between
spectfic gravity and mealiness is to be obained.  As specifie gravity
separation is a practieal measurement for delermining quality in
potatoes it is important that ecarelul considerntion be given the
relationship botween specifie gravity and o number of quality char-
acteristics as determined by o judging panel.

The coeflicients of correlation for specifie gravity and palatability
factors arc given in table 14, A signifieant negalive refationship was
found betwoeen spectfie gravity and scores Tor absence of sloughing
which means that poinlees of high specifie gravity sloughed more
than those of low specitic gravity,

The dryness of the cocked potatoes was very closely nssoctated with
the specifie gravity as is evidenced by the high cocfhicients for ail
three methods of preparation. The coclficients {or mealiness are
slightly lower than (hose for dryness but all the eoeflicients are highly
significant and show that mealiness increased as (he speeific gravity of
the samples inereased.  Although palatability scores for menliness
were lower aflter storage of the potatoes (labie 8) the cocflicients of
correlation indicated a closer assoctation with specific gravity than at
barvestlime.  Flavor was mueh less closely associated than either
dryness or mealiness with spectfie mmavity bul the trend o all theee
methads of preparation was towsrd higher scores for those samples
with higher specific gravity,  The eolor of the cooked product was
not signifieanty related o speeific gravity although there was g
trend townrd low color seores for the high specifie gravity lois in the
hailed potaloes as indicated by the aegative coeflicients.  This
trend was reversed in the mashed and baled produets,

Dey mattcr.—As was pointed out, the amount of dey matter varied
considerably in these lots of potatoes. i order to note the offeet of
this variation on quality, the cocflicients of correlation for dry matier
and the palatability faetors ave given in table 15, A significant
negafive relation existed befween dry matier content and scores for
slonghing, which shows that potatoes with a high drey mailer content
slonghied more than those with o low dry malter content. The
deyness of the cooked prodocet was very elosely associated with the dry
matier content ns s evidenced by the very high coellivients i ali
three methods of -prepavation. Mealiness was influenced by drey
matler content to g shghtlyv lesser extent than devoess.  All of the
cocfficients for moealiness were highly significant and show that
mealiness seores were higher in the samples with higher dey matter
content.  Flavor was mueh less closely associnted with dey matier
but the trend in all three methods of preparation was toward higher
scores for those samples with higher dry matter content.  The eolor
of the cocked product was nol significantly influenced by the dry
matier content ofthough there was o definile trend toward lower
color seores with inereasing dry matter content 113 the boiled potatores
and higher color seores with increasing dry matier conten{ in the
mashed and baked products,




Tanre 15.—Coeflicients of correlation between dry matter conteni in raw potaloes from different storage conditions and
palatability characteristics of cooked potatoes, 1948 and 1949

Dry matter versus—

Cooking method, storage

. & i ine Tl
time, and temperature Absence of sloughing Color Dryness Mealiness avor

1948 1949 1948 94 1948 1949 1948 1949 1948 1949

Boiled; '
Unstored . 579% {—0. 204 , 308
Stored: :
3. months at 55° F CTA2%E — TR . 286
3 months at 40° F = BTIFR —, Q16X S8l
6 months at 40° T .53 L - : 468
All storage conditions. ... . 671 i . 406
Mashed:
Unstored . 275
Stored:
3 months at 55° T L . . ! .
3'months at 40° 1 . r’17
6 monthsat 40° I, . ___|..
All storage conditions
Baked:
Unstored
Stored:
3 months at 55° F
3 months at 40° F
6 months at 40° F
All storage conditions

|
=

- 0. 881H#(4-0. 810** 0. 681**|--0, 733**4-0. 701**

. §90%* 720%** 793%*, 389
885%* 716%% -, §65%* 307
907**, 636%* . 775%) 422
0933+ 756** 819%+! 497*

529% T73%* 683** 099

875%* L. 000**| . 872F* 4. 466
. 868F* . 804+ . 898** 4 501*
L82TFE L TTERK 4 8T L 429
858** 1. 863*%% . 885*¥ . 473

LT2ERE - TAZRE G184 . 167

764*% |- 857+% 1. 343
810+ 4 848%+ L. 192
794+ || 850%% L 545%
833*+ 4. 868*% 1. 419

FHER P

v
-+

. 849%%!
829+
- 863**
. 858%*

FEEE bbb R bbbt
FEEE b bEER F bhEd
FEEE E RdRE b bbr

AR ot

b+
FHEE bbb

e

ok
SHOLVLOd J0 SHOLOV.E TVNOLLISOAIWOD ANV ALITVAD HDNIMO00D

*¥*Bignificant at the l-percent level.
*Significant at the 5-percent level.
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‘Tasri 16.—Coeflicients of correlation between aleohol insoluble solids content in raw potatoes from different storage condi-
tions and palatability characteristics of cooked potatoes, 1948 and 949

9%

Aleohol insoluble solids versug=—

Cuoking method, storage

time, nnd femperatire (Absence of sloughing: Color

Dryness ‘ Mealiness F Flavor
1948 1949 1948 0 1949 1048 1940 - . 1048 1049 0 1948 1 1049

Boiled: | ; e e
Unstored L 000 0. 665%* - ), 8O : +0. 910%% 4 0. 831#* |0, 702%% 1 0, 738%+ 4 0. 6S2*+* 1.0, 382
Stored: o :
3 monthsat 85 - 0 o 7048k L 7R7EE 8O0®F -, §71#% . 7o4k#
882k 4 0Fkk L Ty7EE

: 786+ 4,351 4,229
3months at 40° I' - 600*E005*E :
<, K1gEE L0434k NiELE

903*%* -, 310 I 4, 685%**
SB7HE . 487* 1 . 472%
862%% - 531+ . 4. 599+

GO1%% . 040 | —. 028

889k 4 458
020%% L 550%
020%% 4 432
808*%. L. 468

686+ 4194

854#% 1. 200
900** 4., 277
903** . 605*
893%* . 472

+

Mashed: |
Unstored ™ - _ ... . S SR P
-+

Stored: i ‘ :

3 ‘months at 55° I Lol o 8B5EE b QT (ke

3 months at 40> F - . 0 Lo I P, 802# . 82k

6 monthsat 40° 1 ... . e 4+.330 4 bl 8O8EE L QR
All'storage conditions e e -, 348 +.328 0 4,

Baked; : . : i
Unstored . ., ... ... .. I S Do, Qq2%EL L 770%%
Stared: : ! .

Smonthsat 55° W - ... . R . L8 T QFQR*

3 months at 40° T R A SO 45 Lo e T AL

- Gomonthsat 40° F L il +. 446 4. 263 . 881#E L gk

~All storage conditions .. a7 4L 420 +. Q18#* - 876%*
) DRY-WEIGHT BASIS

Boiled, all storage condifions. -, G40%% -, 2064 -, 080 +. 636%% - o8OO®ET L G20%E 4l TTERE L AT e G4Qk*

Mashed, all- storage condi- | , : i
tions : : 4. 401 4. 551% 4 G20%* . 634 ST03%E - 731%% 4. 303 } +..613%*

i o340, . TT2HRE o (138%% L TO3%F o GTHRF L 802%%: L 519% 1 . R2Qk*

o it i e it i

All storage conditions . -, gl EE L 8O3 %#
- §40%

. ROG#*
; 850%*
. 811
YA i

L TOTHE

. TABHE
. 875#E
. 8374,
. 864k

+

O214%  f 5o

9011 NLLATIOL TVOINHOWLL

544%
571 *
578*
503*

G18%+*

593*

. (52%*
L G13%*
TI2%*

;,

: b

6 months at 40° 1" 0 - [565% | SR s
04145 0524k . 7O

*.

020%F+ -}, 858k

P

+.
t.
+.
+.
,.‘;_.
-+.
.,{ﬂ'
.
o+
+.
+.
&+
+.
+.

i
Sbb e
HUALTADIMOY J0 “Idud 'S

*Significant at the l-percent level. Significant at the 5-pereent level.
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A number of investigators have found that high dry matter content
was accompanied by & greater degree of mealiness and better quality.
Others (27, 30) have not found this relationship to exist or have found
a very limited relationship. Bewell (7) reported that a high dry
matter content of 30 percent was associnted with good quality and a
low dry matter content of 15 percent was associated with poor quality.
In a statistical analysis of his dats Bewell showed that dry matter
wits associated with the cooking scores, which included a number of
palatability factors. East (J7) and Gilmore (21) have given lower
limits of 17 to 18 percent dry matler as the level below which tubers
cannot be of good quality and have the desircd mealiness. Butler,
Aorrison, and Bell (8) noted that the average water content decreased
as the samples increased in mealiness.  Pearsall (48) reported the use
of the following classifications in rating potatoes for baking, hoiling,
and pressure cooking: 18 to 21 percent dry matter—eood; 15 to 18
percent—iair; under 15 percent—poor.

Child and Willaman (7) found that higher drv matter tended to be
accompanicd by better texture {mealiness). Cocfficients of correla-
tion ealeulated for dry malter and texture were 0.541 for boiled and
0.564 for baked samples. Child and Willaman also {ound positive
cocfficients for dry matter and flavor. These were 0.179 for boiled
and 0.306 for baked potatoes. Although these coefficicnts are con-
siderably lower than those given in table 15, they also show that dry
matler was more closely associated with mealiness and flavor in baked
than in boiled potatoes.

Aleohal insoluble solids.—The relationship of alcohiol insoluble solids
to the quality characteristics was very similar to that given for dry
matter and specific gravity.  In many instances the aleohol insoluble
solids gave shightly higher cocfheients than those given by dey matter.
Aleohol insoluble solids on a fresh-weight hasis were very highly cor-
related with the dryness, mealiness, and sloughing characteristics and
less significantly with color and flavor (iable 16). A summary of the
correlation of the alcohol insoluble solids on a dry-weight basis with
the various palatability factors is given at the bottom of the table.
It is evident that the fresh-weight basis gave highor coeflicients for
all except color and flavor.  As color and flavor showed less relation-
ship Lo alcohol insoluble solids than did the other palatability factors,
the difference in the coefficients for these factors on the frosh- and
dry-weight basis is of little consequence.

Starch.— Starch was more closely assoeinted with stonghing, dryness,
and mealiness than any other compositional factor considered In his
study (table 17}, The samples conlaining higher amounts of starch
sloughed more, therefore received lower scores for the sloughing
charncteristic than samples with lower starch contents. The co-
cfficients of correlation for dryness and mealiness with starch were
only slightly higher han those with aleohol inseluble solids. The
flavor scores were stightly less closely associated with starch than with
aleohol insoluble solids in the boiled and mashed potatoes but the
relationships were nearly the same for the baked product. The
significant positive correlations between starch or aleohol insoluble
solids and flavor indicate that higher aleohol insoluble solids and starch
cottlenis are conducive Lo & better flavor.  Starch content on a dry-
weight basis generaliy gave lower coeflicients of corrclation with
the quality factors than starch conlent expressed on a freshi-weight
hasis,




Tasue 17 —Coefficients of correlation between starch content in raw potatoes from different storage conditions and palat-
ability characteristics of cooked potatoes, 1948 and 1949
FRESH-WEIGHT BASIS

Starch versus—

Cooking method, storage
time, and temperature

Absence of sloughing: Color Dryness Mealiness Flavor

1948 1949 1049 1948 1949 1948 1949 1948 1949

Boiled:
Unstored. ..___.___ e , 732%* — (0, TH3** , 221 | —0. 506*
Stored:

. §O8**

. 862+*
- 896H*
840+
9394+

O19**

TTOR*
907H*

SO+
924 %%

4
j=J

. §68%*|-0. 702%* -0, 752%% 4-0. 636**4-0. 304

884#% L 766** . 836%* -, 382 178
Q21 L7244 L 920%% L 390 636%*
926 % . 716%* L. 826%* - 511%* 227
950%+] L. TO9¥¥ - 880*H - 550% 520*

519 * -, 857** 716%% —. 013 016

856%* -, 875%* 879** 465 470

880%* -, 8§29** 903 ** 515% 525%*
S45%* 8§86** 901 ** 494% 576*%
§49** 903** 890** 432 538%

TTTH* G73*+* 899** 211 556*

859°%* T70%* 392 501 %
. 889** 860+* 357 602*
0930%% -, 863** . GTE** 591*
897** 850** 508* . 652**

+
=

. 8O5FH| e TYQFHE . 229, . 127

D BOSHE — ST - 367

—, TO7TFE — B6OTH . 46 . 301

All storage conditions . S40HH—, S 465

Mashed:

Unstored . 304 . 105

Stored: ;

3 months at 55° I . 003 ¢ . 308

3 months at 40° F . 4. 477

6 months at 40° ¥ . 365 ¢ . 466

All storage conditions : . 364 . 362

Baked: ' ;;

Unstored L2290 . 259
Stored: R | i

3 months at 55° Fo.____ L877 ¢ L 474

3 months at 40° F : . B81* . 409

6-months at-40° F ; . 374 . 281 900**

All storage conditions : L4190 417 R0 Kok

DRY-WEIGHT BASIS
Boiled, all storage conditions.j —. 845% LB42FE . — 347 ) —.279 | . T
Mashed, all storage condi-

tlons. o i -4-. 370 +.440 ] . 724%*
Baked, all storage conditions. : +. 341 . 484% -, 733%*

e
Raa

R
At

815%*

852#*
888**

015%*
. 902%*
. 689**
. 915%*

TR R RREE F bR
e i T o e s
FEER b
FEREE F FERE

+Ht
++++

327

. 452
. 504*

846*% -, 683**

. G98** - T5(%
. 834K k. GO1¥*

“®% Significant at the l-porccnt level. * Significant at the 5-perccﬁ£ level.
5

. Bl1#*

. 756%%
. 853**

477

.279
. 503

+
+

+
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Sugars—Total sugar content showed less nssociation with more of
the quality characteristics, than the previously considered con-
stituents (table 18). Sugar content on a dry-weight basis gave
somewhat higher coefficients than on a fresh-weight basis. This is
in contrast to starch and aleohol insoluble solids content which gave
considerably higher coefficients on a fresh-weight basis. The in-
fluence of storage was more apparent than in anv of the correlations
previously considered. Although no significant relationship between
sloughing and sugar content was found, there was an indication of
less sloughing with higher sugar contents especially in those samples
stored at 40° F. where sugar accumulation occurred. Only a few
significant values for dryness and mealiness were ohtained. These
coefficients were all negative and were most frequent for the baked
product of the potatoes that had been stored at 40° F. for 3 months or
more. Likewise there is very little association of sugar content with
fisvor until the sugar content increased in the Lubers considerably
above the quantity preseni at harvest time. Sugar content was not
related to the color of the beiled product and had only a slight
tendency toward a negative correlation with color in the mashed and
baked product.

The coefficients of correlation for reducing sugars and palatability
factors are not given in these tables but they were generally lower than
those for total sugar content with the exception of flaver where
they were approximately of the same magnitude. All of the sta-
tistically significant coeflicients for cither total or reducing sugars are
negative, which indicated a detrimental influence of sugar on the
quality factors.

Nitrogen.—Although nitrogenous malerinls oceur in potatoes in
relatively small amounts, about 0.35 percent on a frosh-weight basis,
they exert o considerable mfluence or are elosely associated with several
of the quality characteristics {table 19).  Ali lots showed a significant,
positive refationship between scores for absence of sloughing and total
nitrogen content on a dry-weight basis, indicaling that potatoes with
& higher nitrogen conlent exhibited less sloughing.  Although they
are positive Lhese coelficients are not as high as most of the coefficients
obtained for the other compositional factors with sloughing. Dryness
and mealiness showed significant negative correlations with total
nitrogen content, in contrast to positive coefficients with dry matter,
specific gravity, aleohol insoluble solids, and starch. Nitrogen con-
tent was also negatively correlated with Havor but the coefficients are
not highly significant. ~ Color was not closely associated with nitrogen
content bul (he lots with the higher nitrogen content tended to rale
lower in coloy.  T'his was most apparent in the mashed potatoes,

Nearly all of the coeflicients for palatability factors and nilrogen
content are considerably lower on a fresh-weight basis that on a dry-
weight basis, as is indicated in the data [lor all storage times at the
bottom of Lhe tnble,

The two fractions of nitrogen content, protein and nonprotein,
showed differences in their 1_-{'Tationship to some of the palatability
factors, tables 20 and 21, Sloughing scores had a closer association
with nonprotein nitrogen than with protein nitrogen content. This
was especially noticeable in the 1949 data where the coeflicients for
nonprotein nitrogen and sloughing are higher than for total nitrogen.




Tarne 18.—Coefficients of correlation between total sugar content of raw potatoes Jrom different storage conditions and
palatability characteristics of cooked potatoes, 1948 and 1919
DRY-WEIGHT BASIS

Total sugar versus—

Cooking method, storage G .
. o sSe y i v y; § .
time, and temporature Absence of sloughmg Color Dryness Mealiness Flavor

B 1948 | 1949 1948 1949 1948 1949 1948 1949 1948 1949
Boiled: ' %'
Unstored. , 2150 —0. 074 063 | —0.277 1—0. 055 —0. 042 414 ~+0. 283 |4-0.173 |—0. 386

F10]

U

+

N

A B s

Stored:
3 months at 55° I . 029 -2 089 . 345 —, 346 299 151 . 089 . 061 055 ;394
3 months at 40° F . 451 -+, 380: . 377 . 000 . H56% 596* . 064 . 484%* 375 . 573%*
6 months at 40° F. . . ! . 155 116 . 362 360 . 503* 427 524* . 489%
MAlll storage conditions . . 115 ;079 . 320 2354 | —. 414 . 285 399 . B79**
dashed: .
Unstored g . L085 | —. 168 297 . 299 . 301 199 . 204
Stored: :
3 months at 55° 1 ) . . 382 L 179 J111 ..282 . 130 253 . 379
. . . 386 . 448 448 | —. 568* . 427 474 . 685%*
6 months at 40° I . . 356 . 395 . 455 . 8501% . 438 619%% . B32%
B All ftomgc conditions . 328 L 317 . 278 L2241 —. 443 . 212 298 . 560*
aked:
Unstored “—. 390 . 232 . 152 028 . 285 2000 . 200 . 229
Stored:
3 months at 55° F . . 168 —. 604* . 105 164 . 045 . 144 . 045 . 451
3 months at 40° F.____ i~ . 470 —. 344 L 637H* 504 — -6R2¥* . 561% —, 526%* . 731%*
6 months at'40° F._____ . . 496 ~. 3356 | —. 486% 496% —. 499% . 801* — 499%* . 653%*
All storage conditions. . ___i__ . 832% —, 437 | —. 448 . 309 . 530* . 340.1 —. 586* . 707%*
: FRESH-WEIGHT BASIS

i+ +

Boiled, all storage. conditions. . ] . 0] —. 020 —. 237 4 —. 032 . 133 . 187 . 063 . 256 . 544*
Mashed, all storage condi- | ’
i 1 =253 1 —.263 | . 009 - 017 . 182 . 000 . 155 . 435
Baked, all storage coriditions. o_____.._ . 4 —~. 3721 —. 184 -+. 103 . 281 . 127 . 470 . 555%
: i
**Significant at the 1-pereent level. - *Significant at the 5-percent lovel.
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TasLe 19.—Coefficients of correlation between total nilrogen content in raw potatoes from different storage conditions and
' ‘ : palatability characteristics of cooked potatoes, 1948 and 1949
DRY-WEIGHT BASIS

Total nitrogen versus—

Cooking method, storage

: ; + in | F ;
time, and temperature Absence of sloughing| Color Dryness Mealiness Flavor

1948 1949 1948 1949 1948 1949 1948 1949

Boiled: .
Unstored +0.511% |+0. 550% —0. 617*%—0. 700%%/—0. 582* |, 829** . 551%—0. 071

Stored:
. 734%H L §39%* . 591%* . 681*% — 596% . 765%* . 259 . 196
. . 619** : CTTARE — TEQRE 724k . Q39ksk . 368 . 580%
6 months at 40° I_. . 762 L TH2HEN | 7HEYRK . 73Rk 7R Kk . 448 . 348
A All storage conditions . il S . , L TE3FK . TRTEH. — 7BREA| . 84Q*H . 509% —. 455
"Mashed: .
Unstored , 4] . 20¢ . 635%*% — 455 . 595% . TTR** . 181 ..080
Stored:
3 months at 55° I : . 541 . . 544%* . 725%* . 639%* . 832%* . 522% . 475
3 months at 40° F . . CTTTHH . — THA¥H 717wkl g3k . 404 . 395
6 months at 40° I . . L 718%* . .604% . T56%% . T92%* . 216 . 593*
All storage conditions . 58 .56 CTLOFH — T10%% —, 733%% — 8G2%* . 352 . 483*
Baked:
Unstored . 503* L 781%x* . 278 . T82%% . 110 . 513%*

Stored:

. 606** . 794%* 2 506% |~ 793** . 217 . 548%*
. T46%% . 734%* . 673%* . T99%** . 252 . 578%*
. 758%* . T28%* L T91** L 773%* . 594* . 410
.-705%* . 786%* . 622%* . 849%* . 382 . B11%*

FRESH-WEIGHT BASIS

Boiled, all storage conditions. . . ~—.232 | —. 254 —. 240 . 275 . 374 . 454 .-299 . 186
Mashed, all - storage condi-
tions —.-482*% — 570*% | —, 206 .214 | —. 274 . 408 . 085 . 202
—. 098 | —. 416 | —. 212 .324 | —. 166 . 409 . 184 . 319

IG SEOLVILOA J0 SHOIOVA TYNOLLISOJIINOD ANV XLIIVAD HNIMO00D

**Bignificant at the 1-percent level. *Significant at the 5-percent level.
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Coefficients of corvelation for scores for absence of sloughing and
amino acid content of the nonprotein fraction as determined by the
Van Siyke method were positive, 0.664 for sll storage times in 1948
and 0.672 for 1049, both of which are highly significant. Although
these cocfficients indicate that the amino nitregen on a dry-weight
basis was associnted with sloughing, they are lower than those for
nonprotein nitrogen. If the amino nitrogen had been largely respon-
sible for the variation in sloughing, higher coefficients should have
been obtained. The cocfficients for dryness and mealiness are much
higher for nonprotein nitrogen than for protein nitrogen and are
approximately equal to those for total nitrogen. As indicated by the
negative values, the dryness and mealiness scores decreased with an
increase in content ol either of these groups of nitrogen compounds.
Flavor was not associated to any great extent with the prolein or
nonprotein nitrogen; the coefficients were slightly higher for protein
nitrogen. The protein nitrogen appears to have a closer relationship
than nounprolein nilrogen (o color in the mashed product but all
coefficients for color arc relatively low.

An increase in any of the nitrogen compounds tended to be as-
sociatod with a docrease in the amount of sloughing, a very decided
decrense in the dryness and mealiness characleristics, and 2 slight
decerease in color and flavor scores.  Slightly higher cocllicients of
corrolation botween the nitrogen compounds and palatability factors
were obtained for the stored (han lor the unstored samples,

Fxtracted juice —Coofficients of correlation were obtained for the
relationship hetween extracted juice and three of the quality factors,
sloughing, dryness, and mealiness (table 22}, There is an indication
that sloughing was related to the amount of extracted juice, especially
in the 1948 data whore 4 of the 5 cocflicients are stalistically signifi-
cant.  Since the juice values on a {resh-weight basis showed no
significant relationships with palatability factors it is evident that
the ralio of juice to dry matler is more important than the actual
amount of juice pressed out of the raw lissues,  Juice values ona chry-
weight basis gave a mumber of significant coeflicients with dryness
and mealiness bul these were generally Tower than coeflicients for any
of the proviously eonsidered compositional factors except sugar andd
possibly protein nitrogen.  [Dryness was more closely associated than
mealiness with the juice values.  Adthough the amount of juice varied
considerably  with  different storage treatments no pronouncetd
velationship with storage is apparent.

Multipie corretations.-~Thus far the variation of only oue composi-
tional factor has been considered with the variation of a palatability
charactoristic.  In owrder to consider the rvelationship of Lwo com-
positional [actors simultancously with » palatability charncteristie,
multiple cocfficients of correlation were computed (table 23).  Specific
gravity and total nitvogen each gave highly significant cocflicients of
correlation with sloughing, dryness, and mealiness. However, an
inerease in the value oblained for these two messurements of the
tubers had opposile offects on quality ratings. When they werc
considered simultancously, only slightly higher multiple correlation
cocfficients than the highest of the Lwo simple cocflicients were ob-
tnined for sloughing and dryness.  The greatest difference occurred
for the mealiness characteristic where the coeflicients ol determinalion
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TanLe 20.—Coefficients of correlation betwieen protein nitrogen. content in raw potatoes from different storage conditions and
palatability characteristics of cooked potatoes, 1948 and 1949
. DRY-WEIGHT BASIS

Protein nitrogen versus—

Cooking method, storage

time, and temperature Absence of sloughing Color Dryness Mealiness Flavor
- [

<1948 1949 1949 1948 1949 1948 1949 1948 ; 1949

Bailed: :
é’nstorcd . 4 =+0. 0. 276 . 457  1—=0. 482% .- 466 |0, 702%% —0. 393 i—l— 0..069
tured: i
3 months at 55° T NGYRAS - 516 . 090 . 373 . HB2* . 454 LT12%% — 380 ( . 205
3 ‘months at 40° F VI >, . 152 . 584* . 569* . 593* LG40 — (03* | —, (75%*
6 months a4t 40° IF_ .6 g .44 . 048 . 540% | . 552%* L ALk, L 633%% — 529% ; . 475
- Al storage conditions .66 . . . 039 SOB2¥ | — BISFR — Gl4RE — TIORK — G12%% . — 455
Mashedd:
Unstored . . ..o . .o .. . 37¢ -, 331 . 524% . 370 . 483% LT22%% — 115 ¢ . 105
Stored: ; :
3 months at 55° I . * . 509* 2 371 L GA8HF 448 CTH3HH — 542% 1 — 422
3 months at 40° F___ ... o LB74%% — 584 . 637*%  —_ 551% L624%% 305 1w 300
6 monthsat 40° oL __|. COST**: — G63F* o (BAFH s 5OLF L TOOFR 736%* — 255  — 465
B All storage conditions . . GB8** | 5(9% CB32FE — 612%¥ — T60%* — 336 | —. 411
aked: ; ; ;
gnst:o]rcd ................ . 407 1.~ 360 . 530% . 148 . 652%% —, 098 | —. 269
Stored: I ; i
3 months at §5°°F . 296 -, 452 . 686%* — 411 LT8R — 302 —, 487*
—, §72% © — 5(2* L499% 1 — 488%* - 033%F* — 406 - 638%+F
— T A2 G2TRY ] (ag R | 735%E — 404%
s 386 1 -l 5B4¥ GG — 505% | — T: L 493%  — 544

, " FRESH-WEIGHT BASIS
(. 334 L — 157 | —. 310 | —. 371 | —. 045 051 | —.215 | —. 239 . —. 38 133
Mashed, "all: storage condi- | i
' !

CAONS L eeniai ! —. 578% | —, 071 . 112 —. 149 . 24 . 090 —. 082
Baked, all'storage conditions_/___.____ f _________ . 014 —,.222 —, 045 . . 091 —. 055 ; . 305 .. 180

Boiled, a1l storage conditions:

SHOLV.LOL d0 SHOIOVA TVNOILISOdINGD ANV ALITVAD HNIMOO0D
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JAmm, 21.=Cogfheients of con(’lalmn between nonprotein witrogen content in raw potatoes from. different storage conditions -
and palatability characteristics of -cooked potatoes, 1948 and 1949

DRY-WEIGHT BASIS

Nonprotein nitrogen versus—

Cooking method, stornge Absenee of
A ’ . ) ! Color
time, ad temperature : alu\:ghmg

Dryness Mealiness | Flavor

% g okt b i e ke i e e i i R . - i

1948 1949 1048 1049 1948 | 1949 1948 | 1040 | 1948

— i e [ ot e e e e el i s e e

Boiled: : : 3 :
gnst,orod. e e L0, 48 0B =0, 680 - (), THTHE (), 61 3%F - (). 786**' e ——
Stored; 7 ; f :

3 months at 55% IF- . .1 & 733%F 4, (81%% R CUPURS R (111, 1L 11 L .6 N 71()**

3 months at 40°F . 5 b 725%F 4706 .- Do s T3 745 -

6 morths at 40°.F 0o, T30%R £ GOTRE 0 Ll e TR 728 (62,
Mz\ll storage conditions Lo TH2*E 72146 0176 1 0. 310 -, TO2%F o BOGH* JTHYRE o 828%F .. () 349
Mashied: ; ‘ : !

Unstored . . L. 7 L o e P 0308 . 075 -~ GH6FE o 449 CSOITHY - TO3R L oL
Stored: . ; : i , :

3 months at. 55% 1 T TS B oo 37 *: L2038 L B8OF | TORHE CG80%® o 800*k . ..

3 months at 40° T e el R o341 - T3TEE . GTH¥E Y AT 3 1 ) S

Gmonths nt 40 " L o UL L e ! . 291 S H406%E - 520* C656FE GRS

All storage conditions. oL noe oL L 404 D L 723k D O60RH - TIZFE o G18%*

Buked: : : :
Unstored. ... 7w oo oalii o U A Lo e BOB® e T R L3541 - TH2¥H
Stored: ‘ , ; 5 ; ‘,

3 months at 55 F ; P TR Do G21F% . §O2%* L 490% o TH2¥E

3months nt 40° o ... o e . U TOORE - T42FE L GB3FF . TA4RHE

6 monthsat 40° F._ . 0. e a1 e, TOTEE e 5O8% L TBO¥E o 70!**3.

All storage conditions. 7. ; | L8390 - 5()7*1, - 749**; . 80G** CB43*F — B19%% — 232
: i i

'S ‘0 ‘9011 NILATIAG TVOINHOWEL = HQ

el
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O

**glgnlh(unt at (h(‘ L-pereent level. *Significant at the 5-pereent, lev




Tavre 22.—~Cocfficients of correlution between extracted juice from raw polatoes from different storage conditions and
palatability characteristics of cooked potatoes, 1948 and 1949
DRY-WEIGHT BASIS

Juice versus—

Coaking methaod, storage time, and temperature Absenee of sloughing -~ - Dryness Mealiness

LIS 1940 1048 | 1940 148 | 1949

Boiled: :
Unstored. .. . ... . e e -+ 0. 288 40, 660%* . (. 735%* =0, 5056% . —0.405 ¢ - —0, 563*
Stored: : : ;

dmonths at 55° I - oo -+ L4068 - BOO*¥ . H51F -, 258 ~. 399

3 months at 40° . . . el 4. 4. (8hH** . 462 ~, 4 8T* -, 350 ! . 390

6 months at 409 F B - +. 695%* . 381 L 2% -, 089 . 418
All storage conditions.. - I + 4. 720H%F o BIO** L (g ~. 313 . 509*

Mastied: ! ‘ "
Unstored. . ... e e J i ey T12%K . B08* -, B5T* | . 574%
Stored: : : :

Smonthsat 5% 1", - . . _._ . L O -, 703w -, BI2% —, H54* . 466

3 months at 40° I AR R I -, b4Q* -, 487% - 446 . 492%

6 months at 40% 1. .. 0 e ‘ : - 394 BELY A . 165 . 549%*
All storage conditions 0 0 L s ol G511 H* AR Sl . 465 . 60G**

Baked: : ; :

Unstored. .. ... . .. BT DT . ‘ -, (22%% L 507* =, B34* . 386
Stored: | :
3wonths at 55° F . L oL : . H58% -, 311 . 467
3 months at 40° I, T L D S A : . L B70% =, 437 . 452
G months at-40° F B, e ‘ R o . 498% L2100 . 499*

All storage conditions ... ... . ..l SRR ST ~. 5QY* . G243k : L 563*

- FRESH-WEIGHT BASIS

Boiled, all storage conditions . ... e -+, 247 . -~ Od ; . 063
Mashed, all storage conditions.. .. ... .., .. e et I L - ; . 024
Baked, all storage conditions.; ; . ‘ i . 1 -, ] . 026

GG  SAOLVIOL J0 $UOIOVI TVNOLLISOJINOD ANV XLI'TVAD HNIM00D

W;S‘igﬁiﬁcnnt at the 5-pereent level.




TapLe 93 —CQoefficients of correlation for several compositional factors considered separately and jointly with certain palata-
bility characteristics, 1948 and 1949

’ Absence of stoughing Dryness Mealiness ‘
Method of preparation, and compositional factors
of raw potatoes : !

1948 | 1949 1948 1948 | 1949

Boiled: : : 1 i

Tatal nitrogen and specific gravity . TO5% 0. 910** . QOQ** . 933k L TTG* 0. 906%*
Speeifie gravity_.__ ... 0 T LBTOFF e, QO -, Q04 %% . 92¢ % L 723%% . 861 **
+

Total nitrogen..ooo_.. .. . .. LTOREE L G0k L TH3#% LTRTHRE . 738k | . Bdg¥*
Aleohol insoluble solids. . . L TAEE . §03*4 e, Q4 1EE L 952k L TO3%K . 862%*
Total nitrogen and aleohol insoluble solids. . . . 81¢ i . 027% CO47HE . 959%% . 820%% L O16%*
Mashed: o i
Total nitrogen and speeific gravity .. ... ... i , Q02%* Sl | . 856%% | . 920 %*
Speeifie gravity L Q0% . §O2FF . 847%% | -, 875%*

R -+
Total nitrogen. .00 . —.71G%k - TLO** . 733%* . B62**
+

Aleohol insoluble solids. . . ; L 020k . 858%% 897+ +-. 8O8**
B ’Ent al nitrogen and aleohol insoluble solids.. ! . 930 . SGF* 001 ¥ . Q42%%

aked: : i
Total nitrogen and spouhc gravity ; . 8= . 900%* LTSIEE 931 **
Specitic gravity. oo ... : -+, §35%# . §8Q#* . T80k - . 902%*
Total nitrogen_ ol v oo P e, TOBFH . 786 L H22%% . 84
Alcohol ll]sohlblc solids. : ) : +. QI8*F L Q7G** . S Fx -+, 893 *%*
| L O18FE . §99** | . 86G6** . 935%*

tIn (lctermlnmg tho cocfhmonti in H)ls l.]hlo tho (l.ll.l for tots 1! mlm:,('n was on a dry-weight basis whereas aleohol insoluble solids and
specific gravity were on a fresh-weight hasis.
**Significant at the 1-percent level.
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for the multiple correlation coefficient showed maximum gains of 5 to
8 percent over the coefficient of determination for the highest of the
two simple correlation coefficients.

Multiple coefficients of correlation for total nitrogen and alcohol
insoluble solids with sloughing gnve more information on the stoughing
quality than the multiple cocflicients of correlation for total nitrogen
and specific gravity.  The coeflicients of determination of the multiple
coelficients of correlation for sloughing showed gains of 5 to 6 percent
over the highest of the simple coefficients of correlation. Total
mtrogen content gave little or no information additional to that
furnished by alcohol insoluble solids on the variation in dryness. When
tetal nitrogen and aleohol msoluble solids were tonsidered simul-
tancously with the mealiness eharacteristic the multiple coefficients
of corrvelalion were consistently higher than the highest of the simple
coefficients.

Results of the correlation studies indicate that a number of com-
positional faclors are good indicalors of cooking qualily in potatoes
and may be used for predetermining quality for boiling, mashing, or
baking. Specific gravity, dev matter, sleohol insoluble solids, and
starch content all showed highly significant relationships to the
palatability characteristics, slouching, dryness, and mealiness. Ni-
trogen content also gave a significant relationship Lo Lhose quality
characleristies although nol quite as hich awd in an opposile direetion
from the above compositional factors.  As nitrogen content inereased
the quality ratings lor drvness and mealiness doeereased.  When
several of the compositional faclors are considered simultancously
with palatability characleristics, some additional information ¢an be
oblained for predicting mesliness, as was shown in these studies by
using nitrogen content with cither aleohol insoluble solids or spevific
geavily. However, the additional information obiained through
these multiple correlations is rathier meagoer.

As dry matter, aleohot insolunle solids, starch, oy specific gravity
give almost equally good measures for the prediction of cooking
quality, grading or labeling potatoes in terms of any of these measure-
ments would provide useful information.  As specific gravily provides
mformation comparable fo the other measurements studied and is
the simplest to obtain, it is the best praciieal measure of cooking
aquelity in polatoces.
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APPENDIX

- Variety, location and year

Chippewa:
Indiana:
1948 o0
1049, L Lo
Maine:
1948
1949 -
Michigan:
1048, oo

1049, ol
Green Motntain:
Maine, 1
1948 0 ..o,
1949 .. ..
Maine, Th:
1948 _ L0 oo
) 1949 .00
New York:
1948 e
1949, ...
Irish Cabbler:
Maine:

1049, LT

Nortbh. 715:1‘1'(6’1'11:
1948 ..

1948 . Lol lolL
1049, ... L i

S Mueke e L

* Beardon clay loam ... .

Soil tvpe

S S P

Ifertilizer

Tanrne 24-—Information on the factors of production for various lots of polatoes, 1948 and 1949

Vine killer

Caribon Toany (aeidy .
do oLl f

Montealm sandy loam

Sandy to heavy loam. .

= Caribouw Joam (aeid) .

Lo

Chapman . ..

b e -

Carihou loam (acid)y.. ..
Caribou A____ . [ . .

Antigo silt loam. ... .

S 1L,0000 11, 3-9-18 i row

C 1,400 B §=16~16Tn row
1,400 W, §=16=16 in row

800 b, 3~12~12

700 1. 3-12-12_ .

1,400 1bh, 8~16-16-1n row _ .

1,400 1. 8=16-16 in row

2 LA00 T 8- 16=16in row . ..
1,600 th.:8=16~16 in row .

L 200 1h. 0-20-10. . . .

' Copper

None,.

. None.

Do.

Do.

sulfate—1 week = hefore
harvest.

Nowe—vines dead.

Do.

Rotobeater—1 week before harvest.

. Do.
¢ Sodium arsenite.

~ Mechanieal.

» Rotobeater.

EYNLTAOIYOV JO "Id9d 'S ‘A ‘9011 NITATIAL TVOINHOAL Z9




Katahdin:
Colorado:

s e v

PanS} Ivania:

949
Russet Burbank:
Tdaho, Aberdeen:
1048 0 o e .
1949, .
Idaho; Ashton:
]94,8

Triumph:
North anotﬂ Grand Forks:

YO48 oLl .

1949 . oL .
North Dakota, Wi alhallat
1048, ...

e e e

Caribou Toam (aeid) ... ... :
SRR ¢ [« NS . 1400 b, 8=16-16 inrow. ...
Morrison sandy loam’ _ . ‘,.f :

. . 1,700 1b.

Sandy loam .

Loam_ ... o ... . ,,_F,j

Beardon elay loam

1,400 1h. 8~16-16 in row

1,500 1b. 5- 10—10 inrow....

NONC e e v e e

300 1. 16-20-0_.

200 ib, 0-20-10

Do.
¢ Mechanical.

Noue—verticillium wilt.

NOH(H-f rost.
None.

© Meehanical.

€0 SHOLVIO4 0 SHOIDVL TVNOILISOIINOD ANV XIIFIVAD HNIM00D




Tanue 25.~Boiled potatoes: Mean palatability scores for 6 varieties from 2 or 8 locations, 1948 and 1949

Mean palatability scores !
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Speceifie gravity
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L. 069

¢
-
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1. 08

MainCo o ce oL
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areen Mountain:
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Maine .ol




COOKING QUALITY AND COMPOSITIONAL FACTORS OF POTATOES

O~ eHOoOO©

66614329543(

WL CIRE O UL M b

o0 = 00 00
oI =

S <H MDD = N == D eSO O
CITON NN~ QNI — QIO

65

L=y =7 57
[ I~ R ]

1.078 .

1.085

Wisconsini.___.____.

DI F O~ N HNMANCTW

1000

LRSI oTOS

Srem =@
clieioioN odeied oied oo e — o ot

[Anl Ol nl ot BN RS SRS o=l L 2 o (=2l N aRor]

—e] ——

(oo o]

cipici~oiol —oioiaioied oi ol i i

SISO LNICMMoCCoOC
= N = T IQ — o~ —

[ TN F /)
i oo o=

— 0

cioiaied

LLI-STHIS IS O — ~F o~

deiciei

oo

t
@
3§
T
t
§
1
¥

[ s iaa il

1. 288
1. 088

1082

1.089
296

Coloradoe.e . ooii.
Maine_..oco oo
Pennsylvania.. ...

Katahdin:

Russet Burbank:
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3 was highest score; 1 the lowest:

V" Mean scores.of 6 judges on 3 replicates,
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Specifie gravity -

Varicty and location
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| 1048

14049
Chippewa: e An,
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|
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Tanue 27.—Baked potatoés: Mean palatability scores for 6 varieties from 2 or 8 locations, 1948 and 1949

Mean palatability scores !
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