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SUMMARY AND CONCLUSIONS 

This study was made to determine the l'C'lationship betweC'n cooking 

• 
quality and composit.ion of pota.toes, Fot, this pUl'pose, differcnt, 
varieties of potatoes each from seve;'al locations werE' obtainecl alid 
storecl uuder different conditions, The cooking qulllity for boiling, 
mashing, and baking ~\Vas determined and results were c01'l'ell1.(ecl with 
the composition of the raw potatocs, 

Potatoes from the most important latc-crop producing arcas were 
obtaincd for this investigf~tion, 'I.\venty~-fiye samplc lots representing 
nine varieties of the 1947 crop were used in a preliminary study, Six 
of these Ym'ieties werc obtained from 2 01' 3 locations for a more 
intensive study during the 2 succeeding years, Sample lots studied 
for 3 years were: Chippewa from Indiana, ~Iaine, l"Lncl ~fichigall; 
Grcen ~Iountain I and II from MainC' and Gl'cC'n ~Iountain from 
Xe\\' York; Irish Cobbler from ~[I"Linc, North Dakota, l"Lnd Wisconsin; 
Katahdin hom Colorado, ~1tLinC', and Pennsylvania; Russet Burbank 
from 2 locations in Idaho and 1 in \Vashinglon; and Triumph from 
2 locations in Nol'lh Dakota, 

• 

pfdn.tability C'yn.luations wC'rc made by a. tmined panel for tlw 
pcrtinent quaIi ty dULJ'fietC'I'istiu:; of coloI', d rynC'ss, mealinC'ss, and 
flayor in boilC'd, mashed, and bakC'd POlt"Ltops [wd sloughing in boUNl 
pota,toC's, ConsiciC'mble Ya,riation was found among the 17 sample 
lots of potatoC's, In ll1f1ny of thC' val'i('ti('s, di[l't'1'C'nc('s in palatability 
ratings of potatoC's l'cpr('s('n ting difl'PI'en t loen.t ions of nny one' val'iety 
wel'e ns gl'en,t as difl'el'C'[]cC'sin ratings alllong vll.l'il'tit's, Potatoes of 
the same as wC'1l as diffC'rC'nt v[U'il'til's grown in difrC'rent locations 
were individual in J'l'gard to cooking quality wben judged by i~ basic 
pnlutability standard, 

Hesults of palatability tpsts indicnJC'd that ill g('ne,ml the method 
of cooking n1l1<1e little <lifl'C'I,(,nt'C' in the chnl'actC'l'isties of ll1C'alill('SS, 
dl'yness, and f1avol', A pob"Lto that was dry a,nd mealy whC'[1 boiled 
\\~ns also (ll'Y and nwnly ",hC'1l ll1ashC'd or bl"Lked; one thn.t was SOgg,)T 
nnd wet whC'n boikd wns also soggy and wet when bakC'd, A simillll' 
rC'lalions1iip was tl'llC' 1'01' (In.vol', In ('0101', howeyC'!', potatoes ('ookC'cl 
by titC' thr('('methods sh0wC'd mol'(' pl'onoull('C'd difr('rpll('es, A dC'finite 
tl'C'nd \\'itS shown for boil('d potHto!.'s to ha,Yp POOI'C'I.' color t.han mashed 
01' ba hd pot:atoC's, C\"C'1l though in tJl('se C'xpel'iments boilNl nnet 
mashed products wel'C' from till' StU1W eooking sample, In some 
sa,mplC's rieing and blending \\'C~1'C' nPPfll'Cntly suJT:ieiC'nt to improve 
thC' color of maslwd potatol's 0\'('1' thC' eolol' of boilc'd potn.toes, 

• 

~IC'n.linC'ss grnC'rally is ('.0 nsi<iel'C'cl II, dcsim,bk (,l'itc'I'ioll for quality 
in boilC'd, mashC'd, fl.ne! bn,ked potatoC's, 'l'h(' snmpk lots gi\ying the 
most men.I,'· (c'xtUI'C' and thus rating best in quality when eookecl in 
litesC' ways W('I'(, the Green :\'follnlain from ~ew York [Lnll ':\lnil1e II 
10el"LLiollS' in H)48, Irish Cobbler from Korth Dakotn in 1949, and 
Russd Burbank from Idaho and WiLsitingtoll in both years, ~amph' 
lots most In.('killg in 111('illinC'ss were ChipPpwil, from Indiann. in both 
yC'n,rs nnd Kllbthdin from PC'nnsyknniiL in H)40, Potatoes of Triumph 
Yal'iC'ty from both loeations in i'\orth Dakota \\'1'1'0 low in ll1ca.linC'ss, 
'L'hC' fact that llwalilH'SS is not n. function of vn.l'iety t"Llone but is 
inflllC'nc:cd also by location is illustl'atctl by results with Kt"Ltn,hdin 
pOLntoes, Katahdin,> from C'olorndo W(,I'(' Itmollg Llll' most mealy 
w)wI'('as Ihose from PC'l'Illsykn,nia \\'PI'(' in the group of lpast IlH'nly, 

In boilC'd POULtOt'S, 11H'fl.lillC'SS CI),nnot be utll'd as the sole (,l'ill'l'ion 
fOl' cooking qUftiity since somC' of f~h(' l11ostllH'I"LI,v potlltoes slough 

r 
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ba,dly and do not hold t11C'i1' shapp wpll ('nough to make an attractive 

boiled potato. For bOUNl potntops a cohC'si\'C' product may be of 
greater importance thnn mC'nlil1C'ss. In this study, potatoes that held 
their shape best and did not C'xhibit sloughing wC're the Chippewa, 
from Indiana, ~[ainC', and ~[;:~big:ln in both 1948 nncI ] 949, Katahdin 
from ~lainp and PpnnsylY:1.nia in both YC'nrs, i1nd tlIp GrC'pn ~[ountn,in 
f1'om ~lail1(' a,n(\ thp Ti'iumph fl'Ol1l X ortll Dn,kotn, in 1948. 

Extr('nw sloughing o('culTPd in onI.,' n fC'\\" (~m;{'s-inthe Irish Cobbler 
from X orllt Dakota in 1949 an(l in th{' Russet Burbank from 1Yashing­
ton in 1948 and 1949. Thps(' potatol's ""P1'P not satisfactory to se1'VC 
ns boiled polatoC's. Although slouglling \\"hc'n C'xtl'Pl11e 111ay Gallse dif­
fienlty in preparation nnd sC'JTing of boiled potnto('s it llC'ed not n('(',c's­
sat'ily be considC'l'Nl a Imndicap in tllp PI.·C'I)fu·ation of mashcd potatoc's. 

Length of storngc was shown to be nn important fndor in Ole 
palatability of C'ookl'd potatal's. Potatops '\'('1'1' less mealy n,nd m01'e 
soggy the 10ngl'1' tlH'Y werC' !;(oL'C'd. Sloughing 011 the oth('l' hand 
O(,ClUTN( to n, lesser C'xt('lIt i" s(ol'('d poti1tO('s. As stol'age progn'sscd, 
the color of the ('ook('d potatol's flwluC'llil.v bC'C'nm(' yC'now 01' gray as 
C'ontrastC'd with thC' cr('amy whitt' eolol' \If freshl." ltaJT('sted potato('s. 
A progrC'ssin' dt'lpriarntioll il~ fl:1'"OI' with inc'I'PllS('d stomgp tinll' was 
also nott'cl and found to b(' nssocintt'd with ilwrl'Hsl'd su~n,r contpnt 
of t11C' pntatol's. 

A widl' rnngl' in ('Ollt(,111 of rnnlW oj' tll(' cOllstii1I(,lItS of tlJ(' in­
diyidunl nU'il'ty lots of PO\tltOt'S wn~ s1I0\\"I1 h.," dJ('llIit':ll nnnl.,-sl's of 
tIll' rnw sam pIP:; fot' dry Illn It Pl', nl('ollol iII:;OJU h1<' solids, st:1I'('11 , 
:-mgn.J's, nitrogc'lI compoullds, jllic'p ('ont('nt, nnd pIT valu('s. The 
cia ta inc! ien It' l hat 10('11 t iOIl tUlti ('Itl t ural cOlld i t ions mn,\- have as much 
influl'ncl' as vn,riC'tnl dwnlctl'ri:;tics 011 thp nll'intioll'in son1(' of the 
!'onsti(Ll('nts. Cnrh()jl~'dl'tltes w('r(' nrl'C'ct pd IIIOJ'(' h.,- storagc' ('ondi­
tions, particularly at tt'l11jJl'I'tl.l1lj'(':; of 4()O F.. thall nny of th(' ot\l('r 
('onstitut'nts. rl'hC' '"Olllllll' of jlliep thnt ('olild 1)(' pn'ssl'd out of tll(' 
tissllC' d('Cl'('ilSl'c! with storugl'. :-;l()ra~(' condition:; hail little dTC'd 
on tItp ni tl'ogPIl ('.om pOll nds' nit hough Ii d ill'C']'('I)(,(', \\"It iell appPl1l'C'd to 
be a v:1,ri('tnl ('hal·nc'l!'I·istic·. wns Ilolpd in th(' ratio of prot('in to non­
protc'in ni t rogl'll. ;\ signific:ln t 1'('1:11 iOllsh i p or nit rOg('nous ('om pounds 
with tlJ(' otlwr c(Jllstit 1Il'llts \\"as foulld on1\" II'hell nitrogen coni<'nl was 
expl'('Ssp<l on a dr.,"-\\'('ight bnsis. On tll(,'othC'r hnnd, ()II n. fl'!'sh-In'ight 
hnsis n It igh eOIT('I:lt ion ",ns found I)('t 11'(,(,11 til(' ,'n rious ('on"ti llJ('nts, 
s]wciJic g(·H.Yity, dry Ilwtll'r, ul('01101 insoluble solids, and ~lal'(·h. 

COITl'I:l (ion Btlldil's show('d tlln thigh vaitl(';; for Slh'('ifie gnwity, 
dry mattf'I', :l'!collOl insoluble' :lolic!s, nnd sturch W('I'(, do;;('l\r tlssol'int('d. 
wi'th low 1'l1( fng;; for nhsPIH'(, of s\oul.!iting, higlt I'n,ting-s '1'01' dr."I1(':lS, 
and llI('ltiilH'S'; nnd to n l('ss('1' ext(,l1( with llil.!lt ral ings for rIn,vol' n,nd 
('0101'. lligh nill'ogPII ('onl('111 had n dC'll'inH'iltnl C'rrC'('1 on most of tltp 
pnll1.tliIJilit)" I·nlings. 

DIT m:l.t\.t'r, nlcoitol inso.\ubll' solids, sIn l'C'it , 01' 8p('('ifie gr.wily 
\\"('1'(' 'rou nel to 1)(' n(,:l 1'1.\' ('<I un II.," good 1I1('1ISU J'('S 1'01' t IH' pr('<iil'l ion of 
('ookillg q un I i t.'T. \YIH'1l S(,,'(,I'n I or tl[('~(' fn ('[01'8 W('I'(' (:oni'licil'l'pd 
BimultfllH'ollsly only ;;lightly lllOJ'(' illformatioll 011 till' cooking quality 
wns obtninc'cL 'I'hC'B(, llH'n;;IU'('nl('nls providl' illfOl'tnlttion thn,t pro­
<111('{,I'S nnd distl'ibulors ('nn Wit' in grndin~ nlld lnbl'ling potn(o('s for 
d('signn,ling n pflrlic'ulnr USP Ihnt would gin' til(' ('onsull1C'I' th(, l)(Ist 

• 


• 


• 

quality cookl'cI product. As sp('('ili!' grn,"ity g-in's information ('Olll ­

pnrahit, 10 thl' otl1('r 1ll('nSIII'('nl('lll;; nlld is til<' ;;illlpll'st ta obtain it is 
the 1)(';;( pm,('ricHI mplIBlIJ'(' for pl't'di('1 illg «lIItlity ill ('ookl'(\ potnJo('s. 
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Cooking Quality and COlnpositional Factors 
" of Potatoes of Different Varieties Fronl 

Several C0l11nlercial Locations 1 

By PETlm H. HEIS)m, Physiologist, Biological Sciences Branch, Agricultural 
Jfarketing Service; :\L\RY E. KIRKPA'l'RIC'K, Food Specialisl, and ELsm F. DOCH­
TER~rAs, Statisiiciall, Hllman 1>,Tulrill:on Research Branch, Agdcliitural Re.search 
/'krvicr 2 

INTRODUCTION 

The potato holcl.s un important pIac(' l1mong th(' ]Puding foods of th(' 
world, ranking, in totnl production, nllon' Il,IlY olh('1' vegetable nop. 
As a result of its wide distribution and lIS(, as a food by many people 
it has conunnnded the altent ion of many \\Titers and research workers. 
The largest portion of the writings delll with the history, eultllml 
practices, tIle control of disC'IlSC'S, fwd the dC'vC'lopnwnt of varieties 
but litt1e attention has ])('el1 given to cooking qunlit:,{. )'10]'e than 
30 new varieties of potato('s hiLv(' bt'C'n in tl'Oc\UCf'C1 for improved yield 
and resistnllee to disease and ins('('ts during the lnst 20 veurs. Slightly 
over 40 p('I"cent of thc ('(,I'linNI s('('ci produ(~e(l n,t pl'(lsC'nl is ]'ep1'CS01Ite(1 
by 6 of these new viLrietit-s. 
'In an attempt to grow mo1'C potntol's the producers lliLve fJ'equcntl.\­

minimized the attention on cooking quality and flavor. The prorlucel' 
has shown more immediate in tc]"('sl in surh factors iLS yielding Ctl. ­

pacit)7, disease rcsistance, size and shnpe of tht' tLllwl's, and the general 
adnptability of n pnrticulnr vnI'iL-j)' than in tilt' quality of the'potiLlo 
after it is cooked. For purposes of mlll'b-ling, Sl)('cifications for e. S. 
gl'n.des al'c based upon SUd1 fnrtol's as sizC', appPtlJ'n.I1CC', and freedom 
from dispust, oj' injury bul cooking qun.lit)" is not eonsirlPrcd. 

'rlli!'> publicat.ion I'('ports I'('~lrlls of roo[H'mlin n'sc'ill'eh conducted 
to obtn.in bnsic infol'1lllllioll IWPc/t'd 1'01' bpI [('I' utilization of potatoes 
nnd promotion of qllnJi[~v impl'OYCllH'nt of poln.lot's. This 1'('sclu'('h 
was ctl.J'l'iet/ o.n IIndc'!' tlte Rrs('t1l'eh and }'I:lrkt'ting Act of 1946 (R}'[A, 
Title II) n,nd had thp c!l('ollrag(,ll1enl of tll(' CnitNI FI'('sh Fruit Hnd 
Vegcttlblc' Assoeintion, tilt' XiiI ional Rt'sttllll"nnl Assoein,tion, aml 
the Xntionnl Potalo Chip Illslitutt'. 

J Submitted for publication April 20, J!J54 , 
2 SpC'cial ackno",IN\gmC'nt is made to tll(' laIC' D. F. FishC'I' of thC' former Bureau 

of Plunt Tndustry. Soils, 1ll~(1 AgTicu\{lIral Engine(lrin/-C, and to Est\lC'r L. Batch­
eld(lr, Assistant Chi(lf, Human Nutrition R(lHl'Ill"('h Branch, AIlS, for \'alnable 
Sll/-Cgcstions on planning and t'arryinp: out th('se inyesti~[lti()lJs. Ack)l()\\"ledp:ment 
is also made to the followin/-C colleap:ul'S for thl'ir assistance and cooperation: 
R. C. Wright and C, C. Cmft, Biological Sciences Branch, AMS, on chemical 
analyses; Beatrice :\f. :\follntjoy, Linda C. Albright, f'hirley Prl'ston, and Carol 
Ho\\'e, staff members of the fortner BUre(LlI of [[unULtl Xutrition and Home 
Economics, Oll f'ookillg qunlit)' llLndif'll; A, B. Park;;, Human Xntritioll Research 
Branch, A RH, and D. :.\Tanll of the fot"llH'r HII XlJ E, on ;;tntistirnl analysl'S of the 
data, and the field IltafT of A1{~ ill thl' vari()us Htates fur assislance in obtaining 
the potatoes [or this study, 

1 
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SOJl1C' investigators hn.ye madC' limit('(l stl.1(liC's on tllC' potato from thE' 
standpoint of its compositional fadors and cooking qunlity. This 
study ,,'-ns made to (1nlutnJe the rC'lntionship of cooking quality to 
composition in new varieties and old vnrielies fiS they nrc groWll uncler 
prC'sellt conditions of proc1uC'lion nnd to determine the suitability of 
ynrious Jots of potatoes for speC'ifie purposes. Improved methods for 
l'valuating cooking quali t)T and pnllltn.bili ty and for (10t ermining 
specific gm,-it), and composition were tisC'(l. 

Experiments we!"C' clesignecl to obtnin data Oil (1) thc' "nllle of lat('­
crop potl1toes of difrerent Yariely, 10(,:1tion, nncl storug(' tren.tnH'llt for 
boiling, mashing, or hnking; (2) thc rC'lntionship b<'l\\·cC'1l cooking 
quulit.,' and l11C'nSUlC'nwnts of ra,,' stock for SIW('ifie gru"itJ·, dr.,­
mattc!", alcohol insolublC' solids, stnrch, sugars, nitrogcll frnetions, 
juicc contcllt, nnd pH vulu('s; nn(l C~) tll(' possihilit." of nny 011(' or 
combination of tlH'SC mt'nSUI"('lllcnts of rnw stock SPITing as a method. 
for prC'(liding the cooking qualit." of potnto('s. It sC'PtnC'd advisHblt' 
to illYC'stigate vnri('li('s found. ndnptnblC' to dirI\'I"('n! gl·o\\"ing at"C'tlS in 
the Fnitecl SlalC's nnll tllos(' IGiown 10 bC' of gr('nl('s! il11porlnt1('(' in 
('ommC'rcinl production. 

This res('a1"('h wns dotH' in tll"O pllr!s a prplilllin!ll"." ~tlt(ly of thr 
1947 ('I"Op find fin intpn:.;ivp stud.,' of tll(' Ifl.:I.R and 1940 crops. Datn 
from titr pr('liminarJ- stud.,- flll"llislll'<I. lhp hasis for lhe selrdion of 
yuricties and tl1C'tllo(ls w:;('(l in tIl(' illlpllSin- s(ud,'. 

Thp Biological SCiC'tH'l'S 13rl1t1<"11 nSSlIlIH'<I r;'sponsi hil iI)- for ob­
taining thr samplrs of potnl()('s. fUl"llishing f:H'ilili('s for mnilltnining 
proprl" storag-r COl1elil ions, and catT.,-inp: oul cit('mi(·:t! Hnnlys('s on rn w 
sloek. The HlIlll:l1l .\"1I1ritiol1 ResC'ntTh Emnch 11:1(1 thC' rcsponsibility 
fo]" conclUding th(' cooking il'sts, [mining und sC'lrcting a, judging 
p:1nrl to evnluat0 tIl(' ("ulillar.,' qualil:,' of cook('d sn.mplc's, find supel"­
"ising- nnd cHITJ'ing- Ollt tIl(' slnlislicnl alllllys('s of (h(' dahl. 

RErlE\\' OF LI.TEI~ATnn: 
~IanJ' work('rs h:1YP stlHli('(1 (It(' cookillg qunlity of polntOPs as 

nf]"('ct('<1 bJ' ,·nrious fudot"s, and SOll1(, han' :ltlPJllptpd 10 rC'ld!p ("ook­
ing qualit." 10 YllriollS ph~'si("nl nnd clH'll1ical chnril<'[('rist i('s of the' 
ruw tuiJprs. It is ,\'(,n known thnl lllC'rC' (In' c1irr('J"('lI("('S in c(Jokillg 
q uali (J' of pO(il.loPs. and tltn t diff('I·Pll(,PS ('xis! ill Ih(' ("om posit ion of 
pO[:1.10('s. :\0 t\\'o po[tl\ops of thC' :mmp Yarid.\" or (','"n fro III I h" 
S'lmc hill (2:1)3 nt·(' id(lntic:llin lhpi]" dtPll1i("nl composilion. SOlllP of 
thp f:1.("\o1"s nfl'('cti ng I h(' ('omposi t iOIl ha no ]'('('n ":I riousl)' lisu'd flS 
vn.rid)r, dpgt·l'l' of mntlll·il.,·, lllPt\tod of ("ulllU·P, :ulloutlf and kind of 
f('t,tili7.prs, lo('nlit.,' tInd soil, st'nsonnl n,,·i:llions, 1('tnIWJ":ltUj"(' during 
growlh and s[orngp period. :IS ,\'(,ll liS limp in stot·ng('. TII('st' sn.nH' 
fnctors S(I(1111 to nfTt'el also th(' ('ooking- qunlity 0[" potntoPR, although 
\York('l"s hnn' disngl"l'('(1 as to Ihe'il" rdnliyC' ill1porlnll(,(,. A nllmber of 
i!w('sliglltors (23,28, 62, i5!) , (jll) hn,Y(' 1·('pol"t('(1 tllttl composition ntHl 
('ookin~ quali ly til"l' Il'ss nfr('cl ('eI by Ynrit'l)' 1 han b.,' t'lIyironnwn till 
eonditiotls until'r which lir(' pOllll()('s P: 1"0 \\'. no\\,pn'r, where n UUtn­

1)('1" of nlt·il'tips pl"odll("('d unriPl" !hp snnl(' (,tlYil"onnH'nlal conditiolls 
ha,n' 1)('('11 COJllP:tt·(1d. slatistically significnnl difl·('t"('nct's Iwt\\'('t'n 
vn.l"il'tit's \\'('l"(' found for sl)(>cific gr:wily, lotnl dr.,- mullN, sug-ar 
('on 1c'n t, !Lnd "ilum in (' ("ottlt'nl (1, .i, 13, 8/), J,·1, ,1f]). DifreJ"enC'C's in 

3 Italic numbers iJi pareJl[ht'~es r('fl'!' to Literature cited, p. 57. 
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COOKl::\G QrAUTY A::\D CO::\TPOSITIO~AL FACTORS OF POTATOES 

cooking quality ilmong vnrictics luwc also been found (60) ·with some 
relatively highcr in quality tlULll others W1lCll produced OYer a wiele 
rn.nge of clwirol1111cntal conditions (26, /57). 

.A cooperative study (72) in the U. S. Depn.rtmC'nt of Agrieulture 
ill 19:36 shmYCd the influcnce of storagc tempcl"aiurt' on cooking 
quality, palutn,bility, and carbohydmte content of four nlricUes of 
potatocs grown at Arlington Farms, Va. At tempE'raturcs below 50° 
F. there was an incrt'asc in sngnJ'S and a parallel dccrNLse in starch 
which ,,'as accompanicd by a diminution ill mcnliness and nn incrcase 
in sogginess. At 40° F., apprppin.blp chnnge occlHTed in the storNl 
pot11.toes but su bseq\lt'nl storag(' 11.t 70° F. for several we('ks l'('siored 
many of the potatoes to satisfndor.,' cooking qu11.lity, Prolonged 
storage of potatoes nt :rzo an(1 :3Go F. induced changes that prpypntccl 
them from being l'cstorc'd to a sillisfaetor.\' moking quality. 

It was recognized well oYer one hundrcd yC'ars ugo that the amount 
of dry matter influcnepd tllp quality, ilnd that the dry l1ULttpl' content 
WitS related to the SlWelfie gl't),yit~\, of tIl(' potato('s, In. 1847, Bmec 
(.53) in his tn'atisp, The Polato(' Plant, lists JGO kinds of potatops
"* * * with tIll' \\'pight of paell tul)('r and lilt' speeific gravity, which 
willl'ouglily indicntc' thp quantity or solid lllateri11.l, and consequently 
the yulu(' of eneh kind." Von SchedC', ::,,'ensoll, and Rnsmussen 
(66) haNP l'l"'ip\\,pd the wOl'k of cal'lil'l' inn'stignJol's and given the 
"pstllts of 1111l1H'I'OUS U'sts showing the c10sp I'plationship bptw('('n 
spt'cifie grfwily and cln' mattc'l' OJ' st11.]'ch cont('nt. Others (14, 6(5) 
havp dosPI,Y upp,'oximatNl Von Sehl'ple's padier work. Lat('r workers 
(fO, 26, (54) han' Illso s('pamte(l pot11.tops into difrpl'pnt spccifie gJ'ayity 
groups and notp<1 thp ('ol)king qualiL.\' as indieu,tpd by the tpxture 01' 
mealitlC'ss or tl\p eool\:c'(] product. In some ('OIlSllll1t'r u('('('ptallC'P 
sludiC's (2:;, 42) potu,tops WPI'P sppamted ac('onling to thpil' spPC'ific 
gmyity into haht,s, boilpl's, and 1'1',\"C'1's. TJnJ'(l<'nhul'g (2/) nssigl1('d 
dps('I'iptin' tc'l'ms to potatoes of (lifl'('1'Pllt s])('cifin gl'n.viti('s such as: 
1.05 and 1.06, sogf!.'~r; 1.07 and 1.08. Jnid~' J)wnly; 1.09, n1('al.\'; and 
1.10, wry mcaly. Ha(ldo('k and Blood (26) ga',e the following quality 
I'nt ing to polnt()('s or d ifl'PI'(,1l t spp('ifie gmyi ties: 1.Q(jO-1.070, poor; 
1.07;'5-.1.080, fail'; 1.08;)-1.090, good; f1,l1cll.095-1.105, pxeellent. 

1"11.('loI'S othp/' than ~I)('('ifi('. ~Ta\'il.\', dry malter, .wel stnl'ch have 
1>('('11 inYPsti,gatp(l as to tltpil' rolp in the qlialit,\~ of ('ool\:('d pollltoes. 
('OUe!OIl and Bnssanl (1:2) J'('portpd thn.t the eontC'nl of totn,l nill'Ogrn 
and pl'otC'in nitrogpn was 10\\"p}' in l1waly than in nonnwal." potntops. 
Cobb (11) nlso showC'd a Iwgn,ti n' ('ol'l'('lnt ion 1)('[\1-('('11 ni trogen ('on­
tpnt fLnd the ('ook.illg qualiti('s, I1WnlilH'Ss. flayor, and eolol', but the 
eorl'plntion ('opfli('il'nls \\'t'I"(, not high. Ashhy (2) fountl thnl potatoes 
of good qunlit.\, hnd a llig-hpJ' dry mn.UPI' n,nd I), lo\\"('1' totnl. nitrogen 
('ont('nt thnn [host' of' inf(,l'iol' qunlity. Otll('I' ill\'('stigntors (8,17,27) 
hayC' l't'ported Ihn.1 thp,\' fOllnd littlt' 01' no asso('iation, of nitrogen wil II 
q uuli ty, Rn,tlnmek (iJO) fou ncl that (nst c n.nd fliLYOl' be('omC' Ipss 
d('simblc with il1(,I'<'I1S0 ill nitl'ogC'1l nbon' a nOl'l1lnl of about 0.:15 
lWI'('t'nt on n, fJ'(·sh-weigh! basis. Gilmoro (21) noted that potatops 
(lrn t \\'el'O ypllowish in coloI' nne! soggy n flpl' boiti ng werp usunlly low 
in stal'ch and high in protpin (nill'og('n), Fin 11.lso found. that ill1­
mat UI'('· potnto('s from In l<'-pln.nt('(l ('rops \\'(,I'P "l'l'la.lin,ly l'i('lIo1' ill 
pl'o{('in ILnd poon'l' in slnn'h thn.1l tll£' nOI'mn.ll.\' dC'n'loped and ripened 
ttl bC'I's," 'J'ht' ('I'Op I'1'0m t.he In,ll'-pl:tnll'd lu/)Pl's wns of' pOOl' quality 
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fTom tIl(' considel"lttion of both I11cnJillcss in boiling fillel physicltl 
chltI"uctcristies of tl)(:' n1.\\~ polnto('s. 

Pectins reprrsent n,nothC'r cOlllpositionltl fnelor that has COIl1­
mancled ill(' Itttrlltion of a llumbrr of prop1r ('8peeiHlly in regt1rd to its 
Telutions11jp to tlll' 1I1l'nliurss quality of PO((ltO('S, How('vl'r, SWl'ct­
mun (59), ufter revil'wing llll' reslills of n, llU mbel" of investigations, 
concludes tllat "thel"(' is no tl<'('('plabk l'\'icl(,ll("r that the contcnt of 
pectins is a determinl'l· of n1('alinl'ss." Bnrmo]"(' (6) n little luter 
found a similar Inck of correh' I ion lwtweell ])('et in eon (('nt nnd men.1i­
ness in potutocs witll ('qual starch cont(,llls. Ji'1·c('mnn lWei llitehie 
(20) conducted n rn,lher thorough stud)' of lll(' ])l'ctie matl'ri<lls and 
cOlleludl'cl "that lh(' solution or eI('gmelation of [wetie mnterials (locs 
not determine 111pnlil1('S8 ill pol:tlo('s." 

OLllpr ('onsii tu('J] ls (hnt hn \'(' n'('t'i\"p(\ SOI11(, a.ttc'll t ion b11 /:, that 
seem not to bl' f,ldol's of nll.\' g-n'al impo\"t:1I1("(, in quality ('valualion 
nrc:' fiber (18) l ol·g-nnie a('ids (/52), alld III ill('ml (:'50) ('on tl'llt. Solanin 
bits bt'en investig:tlNI by n, l1ulllb('r of work('rs (B3, .1!), ijlJ) but mainly 
from the sLt1.l1clpoinl of ils illlpnrli!lg- n. bit ler, unplC'usant fln,Yol' to 
potntoes. 

~·rethocls other thnll orp:anoiPpli(' ll'sts 11ll,Yl' b('l'n pl"Opos('d from bnw 
to tinw for l1l('nsurinp: qU:llil)· in tl](' ('oohd proc\u('t. Hathsnek (50) 
c\('sC'ribl's t\\"on1('( !tods of l'st imn,t ing l \\"0 q U,tllt it's: on(' WtlS terllwd a 
Disint('p:mtioll Ind('x Z (Zl'rko('hlJllp:sg-rnd) in "']Ii('h til(' pcrcl'ntagc:' of 
\\'hole potato('s. pl'r('('ntngl' tOI"ll, ])('I·cl'nltlg-e split ol)('n tlnd th(' ])('1"­

centage disinlt'grntl'd nJ(('1" boil ing- nre n.ll uSl'd to en leultltl' lll(' dis­
integration ind('x. The s(,(,oI1:1 IlH'nSlll·l'nH'nt wns tl'rmeet II. ,/,pxtlll"l' 
111C10X S (Schnittrl'sligkllit) c:JiC'ulntl'd frolll lhp lillll' l"l'quir(ld for n 
fillp ",i1"(, to (,lit l1lP ('ookd pot:llo ulldl'r stnlldnnl ('onciilions. H(' 
found th(' disintpgrn.tioll ill<i('x to bl' ulll'l'lntl'd to llJ<' sln.rdl or prOl('Ln 
eonll'nt or to till' qlnrdl-protl'in I·atio. (low('H'r llie ll'xtu\"c incl('x 
was rC'ln.te(/ to llll' stnrch eonll'nt. FJ"('l'lllH.n (1m has ckscrilwd. n, 
method for s(,oring tlll' ll'xtuJ"{' of bnk(,d potn.(()('s b.\' ob:'lerving tlH' 
color of thinly cut sli("(ls of hnkl'd po/nlews dri('c\ on glass plntl's in nil 
OV(,l1 n.t 50° C. :'1(,:11.\' pol:lt()('s dril'eI to n whill' porous mass ",hilt, 
thl' Ilonml'uly potn.tot's produ('l'd n dl'n;;C', \'itr(,(Hls horllY slw('[, tan 
in color. ,YIH'n i<;lightIy hig-her drying l(,lllpl'nl.tllJ"{'S W('I·(' llSl'(/ gren.tl'r 
eolor contrasts Wl'J"{' oi>ln.illl'cI.. 

SevC'rnl inn'sligntors hnn' all(lmptNI to product' ("hnng-c's in potalo('s 
that wOlJld siJllllln t(' (·ooking. P('rsoni us 'l,ne! Shnrp (,1.1)) USl'd s{'v('ral 
('h('miclll ng('nt;; iI,lId C'iI,lll(' to thp ('onC'lllsioLl llrn,t. H.t /Pnst two fundtt­
mC'n tal chang-c's OCTUJ" ",h('n rn,w potn tops iln' eOIl\'pr(pd in t0 ("ook('<1 
tissue (1) gl'ln.linizn.tioll of tIl(' slnrdl H.lld (2) n, Illnrk(\d d('('I"(I:ls(' ill 
thp ('('II ndlr('sion of 11 \(' t i;;su('. (IOW(,Yl'J". tlll'S(' n,lIillor8 foul1d thn.l 
Iwith('r of (11('$(' (·hH.Ilf.!:C's :11011(' 01" ill ('om billnt.ioll o(rprC'c\ n sn tisf:l<"toIT 
('xpln,nn.l iOIl for tIw' varin (ioll ill III pal illl'S8 of d ifrpJ"('1l L polnt (ll's. 
'Yh(,(,\('1" (as) d('vispcin [('st usillg- c)·lillcl('r8 ('ul fl"Om polntoc's tl.nd 
!lIen sOftk('d in nlnohol for I hour. I/' thc' {"\"lind(ll"s r('lllnillPd wlliL(' 
the polntol's woul<l. \)(' whitc' Hilt! Illt'llly \l"h('11 (·ookc',1. rr the eylilldl'l"s 
b('('n.lllc discolorNI 01" shrllllkc'Jl in the alcohol thoRl' poln.tol's would 
producc n dal"k-("olorpr/ ('()ok('d product. 

Th(' n,hoYe t{'sts 1'01" <lllniity ill potH,tOC'S nrc, in most. instn.ncC's, 
laborn lory h'sts Hlid 1I0t J"('nd il.v n.dn.plnhk for use by tIl(' poln.to 
industry. Th(' ('\'nluution of quality bns{'r1. on "lweiGl' gnlvity sl'P:U·ft­
tioll bas been ])1"opos(ld hy sen'J"n.l rl'S('H,reh \\'0I"k{,l"8 (25, _12) nnd wa\"­

• 


• 


• 


http:rC'ln.te


• 

• 


• 


COOKING QUALITY AND COMPOSITIONAL FACTORS OF POTA'l'OES 5 

rants serious consideration from both a reliable and practical 
standpoint. 

PRELIMINAHY STUDY, 1947 CROP 
For a preliminary study of cooking quality find chemical composi­

tion a number of sample lots of several yarieties of potn,tocs, most 
important in commercial distribution, \\Tcrc chosen to fll1'nish data 
upon which to base selections for more intensiYe rcscarch in the 2 
YCtU's followi nO'. 
v Nine varieties (Chippcwa, Green Mountfiin, Irish Cobblcr, Kata,h­
din, Russet Burbank, Russet Ruml, Sebag-o, Triumph, and White 
Rose) were obtained from 2 or a Ioeations eaeh. Location ,·ders to 
different Stfitos except for the Green ),[oun tfiin YfirioLy. Of the 3 
Green ~dountnin samples 2 were g-I'own in different types of soil in 
~[n.inc n,nd fire rlc-signated as 1 find 11. A tolal of 25 sn.mple lots WfiS 
stored a,t 40° nnd 55° F. n.nd [H'('ptu'cd by 6 common methods for 
palatfibility judg-ing fit 3 time periods. Controlled mcthods for 
boiling, mn.shing, hash-bl'owning-, b~.king, french frying, and use in 
salad werc deyeloped to prepnl'e snmph's 1'01' palatn.bility tests. Results 
of tests made 1'01.' freneh f]'rill~ qUlllity of tllese pota,toes will bc in­
cluded in fL la.tel· report. Thr' 1n.I'g-e number' of lots of potn.toes ob­
tained n.nd the lntC'ness of tli(' St'ason \\ThOll the work was started 
preyen tcd replications of ('ooking and palatability tests. 

GE;\'EHAJ, PHOCEDUIIES 

SELECTIOS A:"'D Sl'OIUGI~ OF SA~II'LES 

Afler pota.lol's were l'eeeiwcl n.t: Be1t~willc and bcforc they were put 
into storage, eooking samplcs of suitable size for boiling, baking, fLnd 
fl'l'nch frying W('Te selected for uniformity and fOI' fl'ccdom from 
defects. Sdcetion 1'01' si7.C' b,Y means or a, suitahle enlipcr was thc same. 
as described in n, rcport on ('ady-emp pota,toes (41). Tubcl'S com­
prising en,eh sn,rnp](' \H'l'C' pa('kngC'd in pa.pl'l' bag-s n.nd stored. at 40° 
and 55° F. for mi<isenson storagl' t('sts n.l'l('1' fippl'oximn.tely 2 to 3 
months and n,t. 40° F. foJ' lall' SC'fison ll'sts n,fleJ' n.pproximat('ly 4 to 
.5 months. It is known that clllinn.ry quality, ('sppeinlly 1'01' det'p-fat 
frying, is pl'escl'ved Iwst at about 55° F., but commC'reinlly pota,Loes are 
usually stol'ed at lempr'ratul'es neal' 40° F. in order to pn'Yc'nt wither­
illg-, deen.:v, alld Rprolltillg- OV('I' a period of sev01'nl months. For this 
1'('I1.S0n bolh storngl' l.t'm[)(,I'n.lul'l's of £)5° and 40° F. w('['(' ineiurl('dill 
this study. The' tt'Ill[WI'lllul'p ill th(' 1'00lllS wns lhel'lIlostnlieal1y 
('ontJ'oll('d :llld L!tt' I'eialin humidity 11'IlS mninlnilH'd at 85 to 90 
pc'n'l'lI t. 
SPECIFIC GHA\TI'Y A:'iD CIIK\lI(;'\I, TESTS 

The specifie gl'avity of ('H('h snmpiP lolusl'd in tile prl'liminal'Y study 
was determined on n. l'andomly s('lecled 50-tllb('r snmple l)('foJ'C' st.ol'age 
n,neL after stornge nJ 40° r. 1'01' fipPl'oximalC'I,V-:3 months, The s[wcific 
gravity of tJle indi\Tirlunl tulwI's wns dC'(C'l'l11ilH'd by liSP of snIt. solu­
tions of diffC'rC'nl eolwC'l1ll'n.Liol1s ns d<'scri/)C'd by ('Inrk, Lombard, and 
'Vhitcman (10). Soilitions I'n.nging in s[w('ifie gr'fl.vit,Y from 1.055 to 
1.115, wiLh intC'I'Yllis of' n.005, \\'('J'(' pl'('pnl'pd in :j-gnllon ('n.l'thc'nwnrC' 
.iars. All pollltO('s \\'('1'(' wasllNI and. dl'ipd ill1111('dillh'ly [)('fol'(, dc­
tt'rmining their spN'ific grn,yil,r. 'I'IIC' po{atoC's \\'('1'e pln.eNI in tlto 
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}'f(; nm 1. ---I"Ppfll'fl\ iOIl of pOlfl\O I III)('r~ inl 0 ~I)('c'ifie grflYily ('1:1'~p~ hy ~alr 

dplI:-;ily lIIethod, 

sollil iOl1s oj' low('I' ('OIH'(l11 [1':\.[ ion, t h(l (Ion ('I''; 'I "J'(' J'('Jll()\'ecl (fj~, 1) 
nnd pln( pel il1 !J:l~·;/,('ts I>(I;-:icl(' (':H'" jn]', :lnd (hl' J'l'il1nind('J' 1'C'Jl1ov('d lo 
[Il!' Jll'xt highl'J' ('OIIl'('Il[J'n[ioll ill S('qll('I)('(', At th(' l'nd [lIh('J's \\'l'J'(, 
,,'nslwd to I'PlllO\'(' snit soilltion Ulld till' spl'('i(i(' gJ':l\·jt,\' of pa('1t tuheJ' 
"'liS 1ll:lJ'kl'd Oil it \\'illl il1d('lilll(' IH'Il('il. Till' potn(c)('s \\'l'J'('. dnss('d 
as b('illg or thl' SHill(' SI)('('ifi(' gl':l\'ity OS [hI' soltJtioll of tltt' IOWl'st 
('on('(,IlIJ'nlioll ill \\'lJich tl\(,\' (lo:l[pd. This ('Ins,;ificatioll \\'as lIs('c1 
foJ' ('oll\'Pllil'Il('p althollgil it IS I'pnli;wd that th(' nC'ltJ:l1 sp('('ifi(' gnl\'it,\' 
of til(' poln(H's wa::; SO III ('wl](,/'(' h('(w(,PIl Ihat of til(' ::;olutioll ill wili('il 
th(,\' /Io11t('d alld till' Iwxt ]0\\'(,1' ('oll('('lllJ'ntioll ill ",hidl tlll'\' SlIllk, 
'1'11(' lJ,\'pJ'ngl' ::;ppd(]!' gl'nvity foJ' :lily OIH' lot Wit;.: c':ticliiatl'd b,\' /llulti ­
plyillg' till' 1l111ll])('J' of [ub!'J'::; J'('/llo\'('d fJ'o/ll !'n('11 jnl' hy its SI)('('i(i(' 
gni\'ity, [lwl1 ::;lIllllllillg [itl' "HI iOlls pJ'oclu(,ts 11IHI di\'idillg by []1(1 [olnl 
lllllll h(,J' o[ t 1I1)('J's. 

(']w/l1j!'ul nllnly..;(',; (liS c1('scl'ilH'cI Oil pp,I:Z-I:~) foJ' J'pdu!'in~ Rugn]', • 
[oln] sngnr. s!nJ'!'h, <11'\' Ill:)! (PJ'. and 111('ohol insoluhlp -;olids \\'PI'(' iliad!' 
]wfn/'(' 0.11<1 aflpl' st OJ'liW' Oil HI! III piC's frolll til<' :!;i lot::;, 1n addi t iOIl. 
Hnal),s!'s foJ' pl/, loUti rU'idi[y, fOJ'lllOI IIl11il1o llitJ'og!'n, nnd n.milll) 
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nitrogen were madc on 4 representative s~Lmple lots (Green ~Joun­

• tain, Sebago, 'friumph, and Russet Bmbank) each from 3 10flations. 
These latter analyses were madc in 1Jarch a.fter the potatoes had 
been storccl6 months at 40° F., and after- all additional 2 ancl4 weeks 
at 70° F. 

• 

COOKING ;\mTIlODS 

Cooking tests of lI11storr<1 sample's W('rr madr fiS soon as possible 
after sorting find sampling wrre complelrci. Tests of stored samples 
werc made approxilllatC'ly 2 and 4 months ufter the potatoes were 
rpceivccl. 

Si.'( samples of potatoes we're randomly selected from the 25 lots 
for cooking tests each clu,y. Eight mediUlll tubers, uniform in size 
and shu,pe, compJ·iSE'd eaeb boiling siLmpIP ftnd four Lubers somewhat 
Inrger than those used for boiling but ulso uniform made up each 
baking sample. 

Boilin{j.-Tubers were peeled a minimum time in a mechanical 
peekr aftel· which they were washed, trimmed, and weighed. The 
six sam pIes were cooked sim ultaneollsl)~ on iden tical electrieal units. 
Iron-constantan tl1l'rmo('oupll's attach('(1 to 11 rl'cording potentiometer 
w('l·e used to registl'r the intrrnul lrmper-atun' of one of the tubers in 
r:lch eooking stLmple'. As soon ns an intC'l"I1ttl tC'mprrnture of 96° C. 
(205° F'.) was 'J"eu,ehpd tbe tubers \\,pre drnine'd, weighed, n,nd cut for 
sampling. The tuiJpr containing tllp thermol'ouplr wns not used for 
pa]n.lu,biljty testing. Tubrrs w("re divided lengthwise into qumtel"s 
to furnish fOllr simihr sn.mpl('s ('o111pl"isl'd of n, single quarter from each 
of the S('\'e'n f:ub('rs in lhl' cooking snmple fOI" judging the palatability 
of potatoes when boiled, mnSIH'll, hnsh-bI"O\\'Ill'd and pn'])n,red as 
sailLd. Boikd sn,mpll's w(,re judg<'cl immt'<iialC'ly with no fUl"the'l' 
trPfltment, mas]lNI samplps \\"c'n' k('pt IlOt, and snmplps fOI" hash­
browning and. snl:l(l \\"('rr pu[ nsidl' for In,U'r lISl'. 

JfashillrJ.-Cut pC)J'tiotls for [11(' ma.!"Jwd sample WPl"(' rice'll, blended, 
and judgl'd whill' still \\"arm. Xo st'nsonings w('re lHldl'd. 

lfash-brownilly.--'l'hr ql1nrtpl·S of boilpd potlLtOt'S r('s(,I"\'('<I for hush­
browning W(']"(, ('(joled fOI" :3 hom·::; n,t room tc'Il1])('rn,llIn' theD cut into 
l~-indl cube'S. Thl' cut potatol's \\"l'I"(, tlll"n eookl'd in pr-chc'al('(l fry 
pnns in oil in tllP mtio o/" % !:Lbh'spoon (G.S grams) cooking oil fOI" 
1 eu p ell ])('(1 pot:ttol's. Pol ato('s wert' t uI"I1rd four time'S wi th a wide 
spntuh dUl"ing th(' IO-lllinutl' cooking l)('rio<l. Cooked potatol's 
wen' turnNI Ollt Oil prC'h('Jt!'d whill' chinn, piaU's nnd put out in n 
serirs for ju<igps to S("OI"P browning nnd. outside' t('xture. IndividunJ 
sampl('s \\'('I"e llH(1) S('ITPd Oil plnlt's for C'aeh judge to rate othol" 
palntability chn.i"lletl'ri:-;tics. 

• 

Sa/aci.-C1JiH'd potnllH's for ~:;nlnd (pn'par-Nl nl'; deserii>cd for hash­
bro\\'I1in!!) W(,I·(' s('n801)('<1 wilh ("ooked snlnd (iit-ssing. One-fourth 
cup salad dr-l'ssing 1>1(,I1<1('d with one Inbl('spool1 lighl ('r('nm was us('(1 
with 2 tU[ls (,llbl'd pOln.to('s f!"Om (,11,ch sumpl('. C'lI\)l'd pOlu.tO('s and 
snlad dr('s::;ingl'; w('r(' 10ss('<1 :W strok('s \\-itl! a In,l"g(' blt'nding fork nnll 
scrY('(1 011 plal('s [oJ' illriividutll judging. 

!3alcin[j.-Folll· unirorm (u\)l'rs, 011(' contnil1ing the Llle'l"Jl1ocouple', 
cOmpriRl'd pnc'II or I hI' ::;nmpl('s bnkC'd nt Oil(' timC'. Potnfol's wert' 
wa;;lwrl nnrl dripd, llH'11 haht! in fl i)('Spilf('h !'lpdrie OY('11 ])J"('hpu.tc'd 
(0218° C. (42:jO F.). Thl'Y \I"('n· baked until the inll'nlal tcmpcraLuHl 

:118118,· 5;; .. 2 
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in the tuber contailling the thermocouple from each sample reached 
98° O. (208° F.). Halves of the tubers wel'e placed on trays, one 
tray being prepared for each judge. 
PALATABIL1TY EVALUATIO:-I 

Among those who lia,ve made a critical study of quality in potatoes 
cooked and prepared in various forms, certn.in fi,ttl'ibutes of qua,lity 
in regard to COlOl', texture, and flavor have bpcome generally estab­
lished. Dunn and Rost (16) state tlra,t cooked potatOPs with a mealy 
texture, a white color, and a distinctive mild potato flavor are pre­
ferred. :Mealiness as a standard of qunlity has been emphasilled by 
many other workers (11, 23, 70, 72). Results from an earliel' study 
of consumer preferences for potatoes (51) sho\\'ecl that the outstand­
ing quality preferred was that pota,toes be dry, mea.ly, and not soggy. 
Hotchkiss, Wood, and Findleu (36), from a consumer survey in New 
York State, found that mealiness and ,vhitellC'ss were tIre cooking 
qlULlities considered most desirable by both household and institution 
buyers. According to Hincks (34,), Bosion consumers in 1940 de­
sired a potato that cooked white, dry, and mea.!y, and poss('ssc'<1 good 
flavor. Homemakers in cities of 2,500 or oyer in the United Stall's 
interviewed in an extensive SlU'vey indicatcd (63) that in [\.11 alI­
purpose potato the qualities of "cooking up mcaly, cooking cvpDIy, 
and cooking wi thou t breaking to pi('ees" wcre' of almost equal impor­
timcc. Although listed as distinct qualities these three ehametel'istics 
are various aspects of texture and in<iicfitC' t11C' impo1'tanee of j<'xtU1'C 
in conSlllllC'1'S' e\~alllat.ion of potu toc's, 

In this study pnJn.tibility ]'('fp1'8 to th03e' c11a1'n.eteristics of cooking 
quaIity C'vahmtC'd by a, panel of judges a,nd inehl<ip8 sloughing, men.li­
ness, dryn('ss, colol', and. flavor. '1'11(' panel was composed of seyen 
pel'sons expel'ienced in judging food quality. Boiled potatoes werc 
scored by visual evalufitioll of color find sloughing; dl'STl1ess, mealiness, 
and flavol' wcrc s('ol'('(l a,[te1' t.he judgc's tasted the samples. Except 
for the sloughing chfu'adel'istie, mashed and biLked potatoes were 
judged 1'01' the same qun,lities as boiled potatoes. Salnd and hash­
browned potatoes WC1'e s<'o1'cd for f01'1ll ]'etcn Lion, which induded 
sloughing plus loss of shu,pe whcn cut pi('cpS wcre tossed together. 
Hnsh-bl'owned potatoes \\"CI'p s('.ol"('d for eolo)' of outside C!"llst, intel'ior 
texLm'C', and flu,vol'. 

Palalability judging wu.s dOlH' I'LL indivi<luu.l tn,bl<'s in n, room sepa­
rate from that in whiGh tire samph's w('I'e p1'epn,red. The room wn,s 
adequately vC'nLilated and wns lighted with nrtificial-clt'Lylight lamps. 
A 3-point judging scnlc, with :3 ]'('PI'{'s(,llting t.lre highest score and 
1 the 10w('st., was used. Dpse1'iptiv{' I P1'111S \\'('1'(' listed for eaeh point. 
on the scale (41). 

Two j udgi ng sessions were hpId each (iny. Roiled. nnd miLshed 
samples were judgpd at; II a. m. n.nd hns11-bl'owne'd. fLnd salad samples 
were judge'd at :3 p. m, daily. This he'a,v), judging sehedule was 
necessary in order that results fl'om tlrc' foul' methods of prepal'l1tion 
of n. single hailed sample' eould bp compn,l'ed. 

HESUIlI'S OF PIIELI~"""AIIY STllJ)Y 

I'A LA'I''\ III LlTY 

Of the pa,ln.tn.bi1it)T ehn.mclpl'istics CYfl,lun.tp<1 in tire pl'pliminal'Y 
tests, l('xturC', including mca.1iness, sloughing, n.nd 1'01'111 retention, 

• 

• 

• 
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was the most useful in determining cooking quality. Comparison 

• here of suitability of the 25 lots to the 5 cooking methods (table 1), 
was made on the b:tsis of these aspects of texture . 

TABLE I.-Specific gra.vity of 25 SamlJZe lots of potatoes and suitability 
for coolcinf} based on panelmtinf}s 1 (Preliminm'Y Shldy) 

Boiled, 
Specific hash­Variety and location Mashed Bakedgravity browned, 

salad 

Chippewa:
wlaine. __________________ _ 1. OOG (***) (*) (*)IVliehigall ________________ _ 1. OG7 (***) (*) (*)

GJ0ell lVlollntain: 
i\'h~ne, L _________________ ) 1. 080 (**) (**) (**)
MUlllC, II----------- ______ i 1. 087 (**) (***) (**)New York _ _ _____________ : 1. 102 (*) (***) (***)

Irish Cobbler: ;
Maine____ - __ • __ . ______ ---I 1. 082 (***) (***) (**)New York _____________ "' 1.081 (**) (*) (*)",ViSCOllSiIL ________________ ! 1. 081 (*) (**) (***)

Katahdin: ! 
Colorado .. _... _________ : 1 083 (**) (**) (**) 
Maine___ - - - - - - -----------1 1. 07fi (***) (**) (*)
Pelllls.dnlllia_____________ i 1. 062 (**) 

• 
(***) (*)

Russet B1IJ'bank: iCalifornia_________________ . L 096 (*) (***) (***)Idaho .. _________________ _ 
1. 100 (*) (***) (***)\Vashington _______________ ~ 1.105 (*) (***) (***)

Russet Rural: ' 
Michigan ------------ ____ 1 1. 085 (***) (**) (**)
PCIlIlSyIYltllil1______________ : 1. 078 (**) (**) (**)

Sebago:
Maillc__ .. _.. _. _________ _ 1. 079 , (***) (*) (*)
\Vashing-toIL. ____________ _ 1. 095 j (**) (**) (***)
Wisconsin__ ._. ___________ _ 1. 074 I (***) (**) (*) 

Triumph' !
Colorado. . _________ • __ 1.077 (**) (*) (*)Nebraska. _______________ _ I. 07'1 (***) (*) (*)
North Dakota__ . _____ • ___ . I. 088 (**) (**) (**)

Whitc Rosc:
Californilt_. _____________ _ 1. 082 (*) (***) (**)Idaho. __ . __ .. _______ _ 1. 102 (**) (***) (***)
'Yashi llgtoll_. _ _ _ .. ___ ... _ . (*) (***) (**) 

1 Ratings of good***, fair**, poor* for boiled, hash-browned, alld salad pota­
toes based on sloughing and form retention; ratings for mashed and baked po­
tatoes based 011 mcalincs.s. 

• 
Potatoes most desirn.ble for sen-jng boiled were those that showed a 

minimum of sloughing n.nd disintegration when cooked. Of the 25 
lots in the preliminary stuely, Chinpewa from Maine and )dichiglln, 
Irish Cobbler from Mn.ine, Katn,hdin from Maine and Pennsylvania, 
Russet Ruml from Michigan, Sebago from :1\.[a1ne n.nd vVisconsin, 
and Triumph from N ebraskn. ranked above the others in this chn,l'­
actel'isLic. Potn.toes which held their shape were desir'able also for' 
hash-browning and sabel making, and the samples considered best 
for these two uses weJ'e the SiLme as previously listed for boiling, 
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Potatoes }'an.king highest fo], mashing we1'O those with a high degr'ee 
of mealiness, Russet Burbl1uk, vVhite Rose, Green Mountain from 
Maine II and New York, and Irish Cobbler from }.Ilaine gave high 
quality in mashed potatoes, Sloughing and brel1king up dlU'ing 
cooking were objeetionn,ble from the standpoint of handling but in 
the fu.mil:y-sized portions used in experimental tests, these changes 
(lId not necessarily prevent obtninillg a dl'sirfl,ble mashed potato, 
Extreme disintegration, howl'vP!', WHS ('onducive to soaking up watl'l' 
and consequent waLp!,)" /pxtu!'c in some potatoes, Slight wa:>"lnl'SS 
of textw'e was not oIJ.i('elionable but t'xtJ'en1(' pastiness pl'l'Se~lt in 
some mashed s<l,mpiPs alwlL,\'S l'psul('(l in low scores. 

:vfeu.lillPsS n,ppen,r'('(l to be the ou (.standin~ rcq lliJ'cmont for potato('s 
Ruitable for bn,king, Rn,nking highest for this quality Wl'rc Russet 
Burbu.nk, nThite Rose from Idu.ho, Green ~Ioulltain from New York, 
Irish Cobbler from 'Wisconsin, fLlld Sebago from Washington, 

The palatability tests of boiled, mashed, n,ntl baked potatoes yielded 
enough pertinent data to warrant their use in the intensive tests to be 
made in 1948 and 1949, The hash-browning and snlad tests yielded 
so little additioJlfll info!'mation it WfLS cieciciC'f1 they would not be used 
in the 1948 fLnd 1949 studics. 

Extreme varin,tion in pn.la,tability was JreqU('lltl:\r encountered nJllong 
tubers making up ('(lch cooking sample. This was noticed pa,[tiC'ulrtl'i)' 
fOl' the characteristics mealiness and dryness, Although an a.verage 
spccifie gmvity for the sample lot wns obta.ined fr0111 a 50-tu bel' sample 
no selcction of thc individunl tubers \\rns mnde on the basis of specific 
gm.yity. As a, rcsult eonsidt'rable vnl'iation occurred bet"reen the 
tubcrs within each cooking sample, In the continuing work, 
it was considcred ll('ceSSnJ'Y to sclect cooking snmples of known specific 
gra.vity. Also nt'cded were adcquatc [('pliention of tests, 1110['e pl'ecisc 
judgments by trn.ining of the pnln.tabijity panel, n,nd ('vnluation of 
results by compl'('hC'l1sive statistical nnn.l,ysis in order to properly 
ass('ss the suitability of Y:lrious lots of potnto('s fol' cooking in different 
ways, 

SPECIFIC GHAYITY A;\I> CO)II'OSITlOX 

T.he average specifie gravity for the diff('rent variety lots ranged 
from 1.062 for Katahdin from Pennsylvanin, to 1.105 for Russel, 
Burbank from 'Vash ington. The variations among tubers within 
the inc! i viduftl vfLri('ty lots showed the need for riO'id selection and 
limitation of the rarige in specific gnwity of tbe ~Ilmples used for 
chcmjcnl nn:llysis as well flS 1'01' the cooking tests. Samples from a 
variety lot used for these two purposes should have as nearly ns 
possible identical specific gravity. 

Limited analysis of the 25 lots indiclltcd considerable va.riati.on in 
the d1'Y maLter, alcohol insoluble' solids, starch, and total sugttl' con­
tent, COJ'rellltion studies also indicated that some of these constit­
uents were !'elated to t.he pahfiabili ty factors, sloughing and mealiness, 
'rho dilfcrcJlces, pal'ticuln.d.v in snmplos of the sn,me variety, in 
nikogen content as rnensw'cd by for'mol titration pointed toward the 
need fol' a. more extensive investigation of severn I of the nitrogen 
constituents nnd their l'eintionship to t'ooking quality, 

Indication of relationships between some aspects 01' eooking quality 

• 

• 

• 

and ccrti1in Gompositional fnctors pointed up the necd for a more 
intensive study, 
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I~TE~SIYE STUDY, 1948 :\:\1) 19.1-9 CROPS 

'1'11(' 1'('sults of th(' pI'('liminll1'Y stud,'" indient('([ th(,I1('('d for in­
creasing the IlUrnb('I' of I'pplications, This 11l'('pssiiatPlI rpducing 
the samples to 6 Yl1l'i('ties and to :3 Ill(,thoris of ('ooking--iJoiling, 
mashing, a,nd. bn,king, A mOI'(' rigid st'il>(,tion on thl' iJ:rsis of speC'ifie 
gravity was ca1'ried out on tlw indi\"idual sn.rnpll's used. fot' the cooking 
U'sts nnd chemienl :In:l.l,'·~'('s, '1'11(' nnal,'"s('S fot' the nitrog(·nous ('0111­
pounds \\'e1'(, d1l1ng('d to ine\w/P tOh11 and soluble 01' nonpJ'otein 
nitrogell and amino nitJ'OgC'n in tIl(' soluble fmetion, The Ilmoullt of 
juice"thnt eould. be' l'XI)f'(~ssl'd 1'1'0111 the choPIWd I'n,w tissue was niso 
d(,teJ'milwd, ,PaIn tn bili t,v lllPnSUl'('1l1pn ts by n pam'l of j u<ig('S \\'('l'(' 

tl1(' same as in jlrPliJllinHI')' work, SOll1e ndditiollal information on 
('ooking ((unlity wns obiailH'd rrom dnti!. on difl'l'I'('IWl'S in cooking 
time \\'pio'ht ('hnIW('S durilw ('ookilw Hnd bllH'k('nirw of the ('ntil'o
cooking s:~ll1Plt', t"> t">t"> ... , 

DESCHII'TIO' \''1) STOH\G" OF S.UII'LES 

Six of thp nilw nU'i('tips or jlotato('s wwd in th(1 pl'pliminal'Y study 
W('I't' ('hosell 1'01' fUi'th(lj' in \'pst ign t ion, Thl'sP six nll'il't ie'S l'l'I)f'('­
s('ntpd mol'(' than 75 I)(,j'('('llt of tIll' ('l'l'tifil'd sl'('d produced in this 
country in 1948-50, 'J'wo of tlll's(', Kntnhdin nnd Chippl'wtl., :tl'(1 
n'latiy(']y Il('W Y[lridic's, 'flU' olhl'r fOUl', hish Cobbl{'I', Bliss '['I'i­
umph, Russpl BurI.M.nk, nnd GI'l'('n '\follntain arc' oldt'r vn,rit'tic's, 
T!tt' snmph's \\"P]'C obl)lin('d from Sl:ttl's that l1ol'lnnU,\' pl'Olllf('(' I1101'C 
tban two-lhirds of thl' toi:llbltl' {,I'Op, Ea('h \':lriPt,V, with til(' ('x­
('('ption of Olll', wns oi>t:liJ)('ci from tllJ'(l(' di{J\'j'('llt .lo('ntiomi, . 'nll' 

Vltl'il'tips nnd lhpil' locntions W(,I'(,: C'hipP('\\"tl from Indi:llln, ).[nil1<', 
and ).Jichignn; GI'(I(ln ).Iountnin fl'Ol11 two I()('iltiolH; on diff('l'('nt types 
of soil in Aroostook COllnt)·, )'lailH' (ciC'signnter/ :IS I :Uld II) nnd onl' 
fl'om ~('w York; 1l'ish C'obhIPI' (!'O1ll ).[aill(', ~ol'tllDakotn, :l.nd \\'is­
(,onsin;Katahdin from Colontcio, .\luinC', nnci P(·nns,\''''n.n'in;Russd 
Bllrbank from \\"nshill!!:[on and f1'ol11 i1'rig'ntl'd nlld nOlliJ']'igatrd Jond 
in Idn,ho; and Triulllph J'I'onl. two loeat iO'IlS on difl'(,1'(,lIl l,\~p('s of soil 
in ~()l'lh Dako(a, All W(ll'(' C, S, Xo, I sizl' A [Jotai<H's, ~('nrl,\' n.ll 
\\'('I'C' lin 1'Y('st('d bpt \\'('('n Int C' SPptl'llliJ('I' alld ('arl,\' X O\'C'lll!JPI', Ot 11(1]' 
datn. on soil (,\'I)('s, fpI,t ili,wl's uS('ci, n,nd pn'hn,jTlIst tl'efl tlll('nt of \·i,ws 
ilr(' giv('l] .in npI)(,llciix tnbll' 24, AftpI' {'uring 1'01':3 (04 dn,n; lo he:d 
tll(.' digging injul'iC's, llpproxirn:lt<'ly ;iOO pounds of (ItH'1t lot \\'pre 
shipppd /),\' rnil (':':PJ'('ss to tll<' PI:lIlt [nciustr," S[:llion, B('lt,,\'illp, Md, 

Tulwrs sl'lpl'l C'd for ('(Joking snmpl(ls Wl'l'(, in g(,lll'l'lll rl'('(' from serious 
d('f('cts tdtlrougl1 sonH' gl'('(,lling, s('ab, rot, ('tIts, el':tcks, Hnd \\'in'wOI'm 
injury "'('f'(' tllHtn)icin.bly I' '(I:wnt. F('nt[wring, C'h:ll'u.ctf'risli(' 01' 
illml[t[.lll'it~·in ))()[n!c)('s, \\'tlS pI'p\'nl('n[ in son1\' lots in l04!1. This 
('hfu'nd(,l'istie \\'ns nss()f'int('d wilh Ill(' short gl'O\\'ing' SPilson thllt 
n'itI', 

, As eu('h lot of jlotnto('s \\':\s I'\'('('i\'l'd :It Bplts\'ill(', tirn'(' I'l'pliculrd 
SHill pl(IS 1'01' en,dl s[ol'ngp ('oud i I ion \\'(11'(' s('I('("t ('<I for sl)('('ifi(' gl'Hsi t y 
r/('[(,1'minntions, ('lrpmi(':1i lUl:tirS('s, :lnd ('oukill~ (('S[S to 1)(' llludp :It 
IH'l'iodi(' illtpl'vals dlll'ing stoi'ag(', 'I'('sts ,\'("'(' also ll1ltdp on un­
stol'('d snmpl('s, Two storage' [('ll11)(lrnttlJ'(ls, 40° and ;j;j0 [;,,/ W('I'(' 

tlsed for iir(1 Ytll'iollS lots, Snlllpl('s \\"('1'(' 1'('I1I()\'pd from lIt(1 IoU; stol'pd 
at .JOo F, nrt!'1' ;3 1110111irs nnd agaill :d't(,I' (j IIlOll(hs, SU.lllph's W(,I'(, 
li1.kpn fro II I th(' lots stcll'PrJ nt ;);1° F, Oil'" :tru'I':l ll10lltirS 1)('('Il.lls(' of the 
shortell' stol'ltg'('!ifp or the' pot:lflH''';:tf tlii..; fl'llljJPl'nllll'(', 
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EXPERDIE:"TAL PIWCEDURES 

PHYSICAL ,\:\"O CHEl\IlCAL A'iALYSES 

Specific grarily and samp/il1!/ }J/,(lcf'(h/l'(.~.-Spr('ific gl"flyi!;.' of Ih(' 
tubers was detCl"milll'd l1S dC'scril)('d in n\(· prrliminnr)7 st url.\T. n is 
recognized thn:t in drtr'rmining tll(' flH'rngr ::qw('ifie grayit;." b.v th(' 
SUlt-cLPllSit)T TIle·thod n, sufIi('irnil)7 lnrg(' snmpl(' should bl' 1ll('(1surl'd 
to give' n, fn,ir distrihution piduJ"e of thc' ('ntil"(' lot. Hnddork n.ncl 
Blood (26) found 50 to 100 tulwJ"s satisfnclol")T for n, ]"rHsonnbl.,T :1('­

curate' ruting under uniform ('onditions. (,Inl"k, Lombard, ancl 
Whiteman (10) in n study rchting nH'nlilH'ss to sl)('cifi(' gnLYit," 
l11rnSlll'rl1Wnt 1'eporl('(1 thnJ 60 t1riwrs yic·ldl'cl tllr samr illformntion 
us a lnq;rr samplr of 120 tulll'J"s. In t11l' stud," hpJ'P J'eported, the' 
average sppeific gl"n,yit)- of a ;)O-lul)(,1' sample 11ncl. thr distl"ibution of 
the tubers in UH' difl'rl"l'nt Rpt'cific gJ'il.\'it," ('I:)ss('s ,,"('n' lls('d ns u gllid(' 
in the srlt-dion of tla· slUnplps. 

'l'PI1 tul)('l's of thp snn1l' spl'!'ific' gl'll"ity ('lllll'Il(,t('l'i,,(i('s as tho:,(' 
uSNI in thp (·o1Trsponding ('ooking (psts W('I'(' lIs('d in (h(' sllmplt'8 1'01" 

chrrniel11 n.11I1.l.,-S('s. TIll' tul)('l's W('I'P qUlll'tpl'pd fl'om S(PI11 to b'l<1 ('IHI 
undone-fourth of ('ndl of till' 10 tul)('l's WllS Illll('('ra(pd in n food ('hopp!'1' 
to f01'1ll a hOIllOi!l'IH'OUS Rnrnpll'. The' chopp<,d s:1.rnplP \\'11S tboroughl;.­
mixl'd and aliquots W('l'l' l'('l11o\'('d 1'01' dr.,- mat (PI' nllt! for juicp d(·­
tt'rminations. 'I'll(' ]'('ntnin<il'r of thp chop]lpd mnl<'l'ial "'fiS blrnd('(1 
in fi 'Yn1'ing BkncloJ' fot' tl pproximn t('i)- ] 12 millu t ('s. ~\'Iiq uots of 
this Il1I1.U·1 inl wpn' usp,] fol' til(' nnnl)'sis of totHl nnd soluble' nitl'og('n 
fm('! ions, Rugal'S, HleoltoL illsolu hlP solids. n lid st :II'C'll, 

T-.',draclrd juicf.---'I'b(' jui('(' \\':1'; (!Pi l'l'lIlirwd by pla('ing a 100-g1'l1l1l 
s'lmpl(' of tlH' ('ILOPIWd 11111 tPl'illl inn (':1I'\"('r pl',·SS {'yl ilIde'I' and :1,ppl,'-­
ing n. P1'(,S81II '(' of 2.000 pOl1llds jl<'1' squlln' illc,lt fol' 4 minutl's. Thc' 
juicp wns lIH'nsl1l'pd '-Olullwtl'j('nlly nnd pxpn':.;sc'd lIS millili!Pl's p<'l' 100 
i!n1I11S of (issue'. Th(' pH Y:lhl(, of lll(' jlli('(' \\'IIS 111l':lSI1I'('(1 Oll n C('nc'o 
Tit I'n.t ion p n :\ I('t(·J' I1sing II gln;:;s ('k('( md(', 

Thy m((ttl'r,~()r,'T 1ll11(t<,1' dptl'I'milll1tioll:' 1ll:ld(· by placing\\'('1'(, 

duplicat(' :~fi to 40-grnm s,1I11pl('s in II ('on\,(·('tioll (ypl' O,'C'1l n,t 70° 
('.1'01' 2+ houl's; til('n the' dJ'\Till~ \\':ts ('ontilllll'd in II. '-:H'IIUIll o\-pn n( 
till' 8an1<' «'mpPl'I1,tul'(, until it ural' constallt \\,pi!."lt \\,ilS obt:l,inC'd. 

:\Til"{)[IFn.~T1t!' to!:11 nitl'ogPll wns d(,t(,I'IlJilll'd Oil dl1pli!':t(' ;i-gl'llnt 
sil,mph's of lhr 1>1('ll(ll'd matpl'inl b)T tll(, Kj('ld,lld-C;unllillg-Arnold 
~[('thod (3). Thl' dp(pl'mill:ltion or lhe llonprole'in 01' solubit' nitl'og('n 
fl'[lclion invo[nt! pxh:lust in' ('xt l'I1.('t ion or (itt' fin('l\T ground fl't'sh 
pillp \\'ilh ,10 I)('l'{'pnt ('thyl nl('oitol. Tht' 11leollOI \\':1.S ;·niporn.tl'd 011 n 
sten,m balh Iwd tll(' nqul'Ou:-; solu(ion WIIS IJuilpd fo!' I lllinllt(' with it 
fpw drops of ('olloi<i,J! il'Oll titl'll filt!'l'l'd thl'Ough nil lIsl)('sto:-; pnd ill n 
slllull B\1('hn(,I' fUlllH'1. Thp lIitl'o(.C1'1l ill thl' solution ,,"u.s d('lc'I'minl'd 
on an nliqllo[ 1>.\, usp or 11 :\Ii(']'o K]('ldn.ltl np]J:lratus, Arnino nilrog('n 
Wits dp[('l'rnilH'd on allotl"'I' aliquo( of th(' ~ml\)(' solution by til(' \'nn 
Sh-h llwthod (3). 

'Su!/arg,---Dllpli('nl(' 20-gnuil ,;ampl('s or 1J1(,IHll'd 11.IHl(,l'inl \\'PI'P 

stol'('d in 80 IWl'('l'llt .1ko]101 in i(ohlnl1lsl'i1 flnsks fcJl' til(' sugnl' <1('­
tN·minn,lions. Rl'dlll'ill(.C a.nd. total SUg:u'S \\'('.1'(' <I('I('I'll1in('<I 1>\' til<' 
Q\lisl1mbin~ Illld TllOJII'nS pro('pdul'p (,X('PP( ill t hos!' Rn.mpl!':; Zdli('h 
{'oll(nilwd sml111 qUllll(itil's of sUf;llrs, [11 tit('S(' sample's. n. modifiC'lt­
lioll (32) or thp Sh:llr('r-Sol1lo/!,\'i m(,(}lo<l ",ns uS(ld, SU(,I'ORC \Vns 
('stiulfl.t('d by di[]~l'relH'(' /)e(\\,('('n tilt' ('('clueing nlld [otlt! suglu's. 
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Alcohol insol71ble solhL'I and starch.-Aleohol insoluble solids were 
determined by ,,'eighing the dried sugar-free residue from the samples 
used for sugar determinations. The residue was ground to pass an 
80-mesh screen in a ,YiieT mill and O.5-gram sampks of this material 
were used for the starch detennination. The sttmples were placed in 
100 m1. beakers, 2 1111. of water were added and allowed to thoroughly 
\\'et the 111[1,tel·in1, then 4.7 m1. of npproxil11ntely 42 percent perchlori(~ 
ncicl were ndded slowly with constant stirring. The solubili7.ed starch 
wns determined colorill1etrically as (\escril}('c\ b.\' Xielsen (47), Potato 
sinrch was used to ('stnblish shwdlU·d curves, 

COOKING PHOCEI)UH ES 

Three methods of cooking potntoes-boiling (with or without 
skins), baking, ilnd rr~-ing-arl' bn.sic to numerolls Yill·intions in cook­
ing proc('(11lres lIspd in re('ipes. Bnspd on :1 survey mnde in 1936-38 
Hotchkiss (35) stated thilt consumers in Rochester, N. Y., and 
Cleveland, Ohio,lIsed tlu·ee methods of cooking-mashing, boiling 
peeled, llUd hnking-to prepare three-fourths of the potntoes bought. 
2'lloro ["ec('ntlv results from fl, study mn.de by the former Bureau of 
HUI1l[l,n N"ulr·itioll nndHome Economics (64) showed thnt of 261 
families in 3 X (lI'tllel"n cities \dlo sel"ycd potato('s :tt the I1min meal of 
the dny, the pel'ccntng(' ]"('porting vnriolls methods of prcpamtion 
was ns follows: Doilcd 44, mnsll('d n, baked 14, fri('d 7, other 12. 
Boiling, mnshing, and baking thus necoullt for th('use of the iargest 
quantiti('s of po[ntOC's pn'p[l,red in thc' home. 

In ndditioll to Ill('ir frpqut'nc.,' of lIS(" boiling, mashing, and bnking 
[lrt' thc' Om'c' llH'tho<is which (l'X('ept for frcncll frying nnd potato 
chipping) furni8h the most informn.tion on the cooking quality of 
potatoes. Thl' studic's of fr{'n('1t frying n.nd potn.to chipping nrc 
gufficicntty \"n.ril'd n.nd. ('ompkx as to W;UTant independent investiga­
tions. In this studs', tl[('I'('fol"(', the cooking methods of boiling, 
mn.shing, and ba,king of pOULlol'S W('J"(' sd('cted for investigation of 
cooking qunlity. 

S'/tape, 8i2(" and IIzunbU' (!f tllbrrg in cooking 8(unpll'.--Thc cooking 
snmp1es to b(' lIs('d bdoJ"(' ,1.I1d afU'r t\t'signn.ter\. storage inten'n.ls were 
s('Il'('t{'(\ prom pd.\' nft('1' l':teh lot of pot atoes WHE: ,I"('C'l'ived /tnd befor(' 
t he.\' w('re' put into storngt'. To provide for uniformity of cooking, 
[u bel'S of 8i III iln I' siy,e and shape' \\"('r(' s('le('[e<l n,llel the smnll('st dill meter 
wns )1H'nsllJ'('d with 11 SlIitn.bll' ('nlip('J', ns dl's('ribed previously (41). 
Tubers witll no Ilion' thn,n 0.2 el11. e!ifrl'r('lle(' in thickness were as­
s('mbl('e! fo I1lllkP lip ('ll('\t cooking [('st sn.mp\(>. In gencral, smaller 
t 1I bers W(ln' s('l('dl'd /'01' boiling (!til.1I 1'01' bn.killg. Av('rn.gc llleasurc­
llIC'nts for 11lickn('ss of boilillf( stllllplpsmnged from 4.:i to 5.:> em, 
whcl"(':1s llH' rll,ng<' in tlypmgl' t!tiekn('ss or baking S[l.mples was 5 to 
6.5 ('Ill, Vlldc'Iol di(rl'I"('Il<·l~S in si;.;p n,nd. shn.lx' g!we corrcsponding 
varintiolis in wl'if(lll of ('ooking sn.rnples froll! til(' 1710ts. For example, 
n. repr<'st'ntntin' 6-(111)('1' boiling sll.lllplC' of Triumph \rn,I'i('ty \V('ighed 
;j45 grnms and n (,hipP(,Wft. sllmplC' \\"('ig!tc'd 560 gmms b('for(' paring, 
Both nll·ie'ti('s !wprngpd 5 [u!>c.'J·s to fI poulld, Rl'I)J"('sentll.tin cooking 
:illmples of In.rgPI· t ulH'rs slwlt liS Kntnltdill n.lle! Russet Burb!tIlk 
\'nril'l ips wl'iglll'd l,:~a·1 nnd I,:HI gral1ls n.nd npproximn.tl'd 2 [LJ b('rs 
I)('r pound. 

'flll.ll'I'S to b(Ollsed for (·ooking [l'sIs followillg storll/!(~ wen' held 

http:v('rn.gc
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witllou! wnshiJlg' until the pnd of ('t]('h stOI'1l,[.;t' IW)'iod itS potatops n)'t' 
cOll1monl\r not wllshed until If),kt'll oul of slol'llge [01' retail snl(', To 
avoid washing of tubpJ's bt'fo)'(' storngp, sp('('ifie g"avity sppnrntioll wus 
clefelTed until til(' end of en('h ~torng(' pel'iot! just before tIH'ir use in 
8ooking, To make up each of th(' sto)'age samples, 15 to 20 tubpl's 
of uniform shflpe, size, and thieklJess wel'(' tlsspmblcd ill1d put inlo 
mesh potato bngs, The number 15 to 20, \\'ns nrbill'fll'ily chosen ns 
large ('nough to f'ul'l1ish ni knst 6 tubers of desil'('d aY(,l'I1g(' Sl)('cifie 
gl'flyi ty n,t (,V('I',\- storngC' period, t)amples we),e stol'ed to b(' uSNI 1'0)' 

boiling tlnd bnking nfl('l' stol'ag(' for npp)'oximnl('I,\':3 find 6 monlhs at 
40°, nne! nfl(,I' :~ mOllths nt 5;')° F, 

Sp('c(fic !lran'fy of coo7LillY samplrs,-H('ports in tIll' lilprnlll),(, (26, 
38, 4.1, /j/j) hflY<' shown thnl \-:l)'inliolls pxist in SI)('('i(jc gnlYily nile! 
nlso in 11lt'nlin('ss nmong indi\'idu:ll lulH'),::; or :lnv Ollt' lot. Thus, a 
I'nndomly ,;pl('eipd cool{in,(! sllmplp mighl 1)(' ('x{)'('mcly YH)'inblp ill 
sl)('dfic gl'flvit)' nnd ('neh lul)(')' ('ompl'isingi{ mighl 1)QSS('SS fl difl'PI'elll 
ci('gl'N' of l11C'nlin('s::;, If such n, sn,mpl(' \\'(,IP hoil('ll or \);1k('(1 nnd Se'(,­
tions of individ.ufll luiJP)'s \\'PI'(, ::;uiJl1lillpd to a In.s(p PHIWI 1'0), ('\-nhlfl­
Lion of qun.lity il is pntil'pl,\- possiblp IlI:1! pneh jud~p woul(l n'('pin' n 
tuber \'nJ')'ing in quality I'),OI1l otlH'l' tul)!')'s I1lnkin~ liP (Ill' (pst sample', 
This \\"ould result in Ih(' jucigt's nssignin~ dirl'('I'pnl S('O)'('S to lile pl'Od­
uri, inti i('n Ling nn nppn )'('11 I Inc\( of tlg'I'('pnH'1I t II l1long jll<lgps, Suclr 
sCO)'('S \\-ould n'q ui)'p nddi (ional ),l'pli('nl ion 1'01' [lrp Hss('ssnWII t oj' a.n 
inciiyiduI11 jlldgp's 1H')'J'ormnlH'P nnd til(> nccllI'nlc' l'ynlunlion of tI)(' 
p!'oducl. It hn::; hpPIl l'ppol'(pd hy Smilh nnd ('o\\'o)'kp),s (38, ii:)) tlrn! 
d('('rl11 ining 1h(' f),YPI'agp slW('i fic grH \'ity of t Ill' lot, tUJd tlH'n sl'lpcli ng 
('xj)(')'inwntnl sHmpl!'H of POI:ltops t'lwh npp)'oxill1tlt('I,\- of till' Sl)('('ifil' 
grH.\-il\- of Ow lot as a wholt' is tll'('l'SSill'r 1'0), tl('CIII'all' ('yalutltion or 
(pxIUl:(, qualily, If0)' thp cooking l('sls cm ttllstol'('d snmph's, tulll'),s 
p)'('\"io(lsV sPIC'C'lpd 1'0), 1IIli['o)'mi(,\" of sIHlIH' nnd size' \\'PI'P immt'I's('d 
in snIt solulions o[ nllTing dpllsiti!'s until (ilulH'rs \\,(,1'(' o\){niIlP<l thnt 
had thp d('"irpd sp('('i(i(' 'gl'll\-ity, In In4~ Ilrl' Il1IlXilllllm Yll.)'inlioll 
IWt\\'('e'11 lire' spl('ctpd 6-tlll)('1' Slllllpl('s f)'olll ('Ur'll \,tl)'iPl,\--IMnlion lot 
\\':lS ±O.OIO or tlH' :tn'I'uge' of nil f)-lulwl' Slllllplps in (1)(' 101; in lllt' H)4f) 
Iuh(')'s llr(' mtlxillllllll\,tll'iation was ±O,006, 

PrPjJClI'(Uioll (!( Cllokill{f N(Ufljlhs•. P),plillllnfll'Y to mnking ('(jokillg 
le'::;!s Ht PHch SIOI'I1g'P p(')'iod, I'll(' bngs of If) 1020 tulwl's, ('neh ),f'p),ps(,lll­
ing OIl(' )'eplienl<' 1'0(' n single ('ooking n)('[llOd \\'('1'(' J'('1l1o\'pd fl'Olll s[o)'­
np' and nil [ulH'),s \\'('1'(' \\'nshpd uncl sC'plIl'ntf'd l)('('o)'ding 10 SIW('inc 
gl'llYil)', (,ookin~ snrnpl('s 1'01' (':1('11 I('s[, (i llll)(')'s for hoiliug 01' G 1'01' 

baking, \\'P)'P s('IPet ('<I nnd J'l'llll'ned (0 slonlp:(' lin Iii 20 houl's h('fol'P 
cooking, 'I'1t!.' 6 sn,11lpl('s 1'0), p:1('h dn,\"s cooking Ipst.;:; \\"('1'(' ::;pl{'('[('(1 
til rH,n<lOI1l 0111 of {II(' 17 lots of potnlo('s, 'I'IH',\' \\,(,1'(' (h('1l l'pnlon'd 
to the' In,homlo)'y (0 :lllow I It(' lulH'),s 10 war III liP (0 IInifol'll1 Ipmlwl'a­
IUI'p n.ppl'oximn{ ing lltn.1 or tJll' I'OOIl!, 70 to HO O F, 

A schC'cilll(' wns s('( up 1'0), til<' ('ooking (('sl::; ('o\'p)'ing {,!l,ch slol'ngC' 
p('J'iod 10 illcllldf' difl'f'l'('I\( I'ooking nH'thocis, stonl~(, (illl(';;, and t(,lll­
p(')'n( tIl'('S, find I'('pi iCiLl ions 1'0), ('ll ('Ir I pst. Pttlnt"al>ili (y stlm pl('s 1'0), 

lhl' mll;.;I)('<1 pol at ()('i> \\'PI'(' s(l hsn mplpd 1'1'0111 t Irp I>oikd sample' :tn!! 
both Lh(' boil('d n,lId IlIltshl'd snlllplC's WC'I'(' sco)'ed 1'0), pnln,tn,bility n.t 
011(' j udgi Ilg spssion, Btl kpd sam pIPs \\"('('(' pl'C'pn 1'('(1 n,ne! jllclgl'c! 011 
other dn,ys, 

AU tuhers \\'('1'(' \\'n~i)('d, wip('d <l1'Y, fl.nd \\'C'ighpd bpfol'(' cooking, 
Those to be boiled \\'('1'(' parcel in n.m('chnni.'nl ohrn;:;in' pl'plpr (40), 

• 


• 


• 
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hand trimmed, washed, deied, weighed, covercd with dnmpencd 
chccsecloth, and held 1'01' the shortest time possibk until cooking wns 

• started, 
(lontrol of heat 1:71Pll/,-A bn.tler,Y of eketric!ll units of identical 

wattage was instn.lled so thn,l the six samples fOL' ench day's tests 
eould be cooked simultaneously, Uniformity of hen.t input wad 
eontroUNj by n. ,'ollage I'pguln,tor, Units ,,'Pl'(' it'sted pel'iodicn.lly with 
n, wn.ttmeteL' to ('hl'('.k thl'iJ' perfo I'lllitn(,l' Hlld uniformity, Suitable 
settings for the 11('n.t eOlllrols \\'(,I'e l'sLn,blisitNl in preliminary trials, 
and I'outirll'lv followed in daY-hy-dn,\" [ests, 

(lookin{j (;q1dJlm("llt-Con'~l'('lt' ennil1pl('dwn,rc saucppols of 3X-qual't 
capn.city W('I'(' used for boiling th(' pot.ntot's nlld cIIH,nl('lNlwn.l'p colandcl's 
for dl'llilling nll'lll wllNl dOI1(', H('sidual cookillg liquid WHS lllPI1SUI'e(.1 
in eylilldl'rs of 1,000 Ill!. en,pn.('ity, 

For the baking (('sts, two smull gns rn,lIgp on'ns \\'P1'(, uSNI inslcn.d 
of till' t'll'et1'ie Despn t('ll O,'l'n us('d ill thl' prdimilrn.I'Y study, 

• 

lIt'at penetratio/l 'IlINI811NIf!f'nt,-Tn ('ad,v food l'('sC'n.1'('h studies OIH' 
of tIlt' eon[r'ols most sought was stttndnl'dizn,tion of thl' ('nd point of 
eooking 01' the dOI\('lIl'SS of thl' produet. [II ('ookillg of pot.llLol's, 1'01' 
('xmnplt', pil'l'<"illg ('ook('d tulH'1's with II fOl'k 01' skC'wl'I' to ljptl'l'milH' 
('nse of IJI'IIC'i.I'll.tion and thus l'('lati,'c dOIH'Il(,SS was 011(' of thc' first 
llll'thods l'mplo,"('d, This mdhod is plll'l'ly su \>j('C't in' sillel' it dC'­
pt'nds upon th(' judgnl('llt of till' WOl'hl', If e1111,mdl'I'istic U'xtUf'(' 
clifr<'I'C'IWl'S O<'l'UI' n,mong sHlIIPIt'S thl' piPl'eillg l1IC'lllod mn,,')' not truth­
full,,' indicntl' thl' ::>nn1(' dl'f,!'I'('e of dOI1('II<"ss froll! sample to smnpll', 
01' i I' mol'(' (hiUl 01H' wOI'kl'I' lIlnkl'S t hl' Inbol'nt or,\' t('st s, Yll I'iation ill 
judgl1l('nts Ill:!.,\' O('(,lIl', 

As ('ari." us 1n17 Lungworthy" discuss('(1 till' 1'l'latiollship bl'Lw('('n 
i nl(,l'lln 1 t('ill 1)('I'U.t UI'l' find dOII('lIe!';s of potatoes, [Ie l'('portcd (43) 
that dOIH'n<'ss wns ol>lnilwd in llH' ilt.ll'l'iol' of potntol's at n. templ'I'n.­
tU l'l' of 212 0 F, whl'n boill'd or I.JflkC'd, At t hn.1 timl' UIl'l'moeoupll's 
with pol<'ntionll'tl'l's I'pgisl<'l'ing in milliyolts WPl'l' uSl'd for obtn,ining 
intl'rnnl t(,lllpl'rntuI'C' of food, E, m, L I'('ntiillgs in lIlilli,'olts were' 
eon"(,I'[('d to tl'l1l(ll'I'n./UI'('s, The ust' of this illstnlllH'nt llln.l'kpci n, 
\)f'ginning in s('it'lrtifie ('ontl'ol of l'XIWl'inwntal PI'O"('(I\II'l' hut was 
Inbol'iolls find subjN't to {'ITOI', 

'l'IH'l'll1oll1l'l('I'S hayc' also I>l'('n us('d for obtaining intC'l'nal temlwl'n­
tun's ill foods, "lIllll'roIIS difli('ultil'S h:w<, IWl'n l'1I('ounll'l'C'<l ho\\,­
(,"('I', IIl'n('p (hc'il' Wi(' hnq 1)('('11 lilllitl'd, Thl'J'mol1l('tpl'l'cacLings art' 
also, subject to <'ITOI', !)I'r'n,usl' of tllC' dillieult,V in obtaining thl' 
l'('ndlngs, 

'l'hC'l'l' /lTl' 1I0W n"11 il:t!,II' H.ulomni i(' t illl('-t emlH'I'n,lllJ'l' l'peOl'd illg 
illHtrUIlH'ntH Illndl' silillthl(' fol' flny It'lnpc'J':ltllJ'e mngl' desired, By 
llH'flnS of t IH'J'IllO('OU pl('s C'OIllIl'('tc'd to lhps(' i nS(I'lIHH'lI ts and inserted 
illto till' food, intl'J'lln.l tl'rnlH'I'utUI'(IS n,I'C' 1'('('01'<1('(1 f1.utoll1tltienlly on n 
ehnl't from wllidl t1HT IlIny Ill' qui(~kl.v l'C'nd, 'I'11I's(' instl'Ullll'nts aT(' 

vl1.1unbl!' aids ill n'lIIo"ing th(' sul>j!'cti\'(' l'IPII)('lIt ill lllPUSUl'illg llen,t 
pPIIPll'll.t ion in eooki IIg «'sis, 

• 
III fir is st udy, il'on-eonstan tan tht','moeollpl(,s nit ftdl('d. to an elec­

trollie 1'('('ol'(.ling potentiolllC'l<'I' 1\'('1'(' t'l11pIO,\'l'lI to obtaill n.nd I'peonl 
til(' intpl'lIul l<'mpel'ntul'(,s of 0110 LubeI' in l'lwhpoln,to snrnplc' dUI'illg 
boiling n,nd hnking, 13,\' making lI. loop of Ihl' il'on alld (·onst.nnt:LlI 
wil'('s at Lh(' th('I'llHH'lHlpl(' jllnl't ion, it was possihll' to thl'l'nd ;In :),ddi­
tionnl t hill ",in' through till' loop nwl ltlso tlrl'Ollglt till' (',n of II 11l'ILV,)' 
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s('('1 IH'Nlk ('SI)('('inlly llIncip for this llS(,. By l1l(':lns or th(' n('('dh' 
the th('rmocoupl(' wir(' nnd .illn('(ion \\'('f"(' Pll'IINI into till' ('('ntl'r of 
tIll' tub('r (fig. 2). Th(' thin wif"(' \\'llS th('n wound around til(' eir­
('umf('I'Pll(,(, of thl' tlllwl" nnd sP(,lIrl'd to tlH' thNlllO(,Ollpl(' \\'ire.' to hold • 
the junet iOll in plnC'l'. Polntol's \\'('l"l' ('ookpd to !l slJ('('ifie illtl'l"lIlll 

• 

•
lcrc;nn: 2.'-.\ [iU'I·IIIOl·Ollpl(· j.; I brl'ndl'd inlo ! Ill' ('PilIpI' of :t. polato IlIil('r tel 

IIIPUlilire internal tC:/11IJ(~l'tlllll'l' rOl' till' ('IHI point or ('ooldllJ.(. 
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temperature to indicate the end point of tlll' cooking proccss. Addi­

• 
tional thermocouples recorded water tempern,tures inside each cook­
ing pot and air temperatures of the laboratory. 1'0 record oven 
temperatures fn:' the baking process thermocouples were also at­
tached to the l'llcks of two identical oyens. 

Boiling and baking method,~.-Potato tubcrs for boiling were cook~d 
whole to control uniformity- of cooking sample, to allow use of internal 
temperature measm'CIUcnts in clctcrmilling doncness, and to obtain 
data on the .slougbing of whole potatoes. 

Pared whole tubcrs ,,"cre cookcd in a sufficicnt amount of boiling 
water to prevent cooking dl':f. Thc size nud shnpe of tubers, though 
st'lectecl for uniformity within each 6-tuber cooking sample, differed 
considera.bly among nIl the lots. Becausc of this difI'crence in size 
some varin.Eion was necessnTV in the amount of wn.tel' uscd with dif­
ferent samples. Tuh('J'" \n'r~ grollpNI a.ecordillg to dinn1l'tcr measurc­
ments as shown bC'low and the COITt'Sponciing' .tmounls of watel' for 
cooking were arbitnll'ily pstn,blishcd. 

Diameler oj luber.s T'oluIJIC oj waleI' 
eln. ml. 

.5.0-5.4IL . . . __ . . . . ... _...... 800 
5.5-5.!l!L. _. nOD 

• 

6.0 and abo\'c. _" 1000 

Stftndardized procPlitll'C'S fol' boiling tests W('Le l'outinl'ly followed. 
All burners were pl'elientl'd 5 minutcs on "high" hen.t (l,600 watts). 
CO\,(~l'ed sftucepots, coded und containing the necessary amounts of 
waLcr for the sample:; wel'e then put on burners at "high" heat to 
bring the watcr to boiling temperatme. When this temperature was 
reached in each cooking pot as indicftted on the potentiometer chart, 
the appropriate potato sample wns put into the sn,ucepot and the lid 
replaced. "High" hea.t wns continuC'd until the watC'r returned to 
the boil, again indicnJcd by the potentiometer, then the control was 
tmned to "fnst" (800 watts) for the remainder of the boiling time. 

Cooking time was counted from the time boiling WfiS resul1wd afte}' 
raw potntoes were ftcI cl ('(1 to the cooking pot until the end point of 
96° C. (205° F.) WftS renche([ in the interior of the potato tubel' con­
Ulining the thermocouple. This is the internal tempentture l'eported 
by Wright, P('tH'oek, 'Yhiteman, and Whiteman (72) as that at which 
boiled or stenmed potatoes were considercd done. 

The boiled pottttoes were removed from the hen,t, drained 1 minute. 
in ennmeledwn.re coln.nclcrs lined with dn.mpl'lled cheC'secloth, nnd 
weighed. The use of ('.heC'seeIotlt speeded up tite lmnsfer of potalo 
snmples n,nd pl'evellted loss of sloughed-off portions tlu'ough the 
cohtnder. For accuracy in wcighing, cach piece of che('seeioth wn.s 
lagged with its own w('t weight. Dmincd liquid was measured in 
milliliters in Pyrex eylindl'l's. 

• 
Baking was carri('d. 011 in two identical ovens pJ'ehented to 218° C. 

(425° F.). The C11Pltcity of the 2 OYC'I1S WftS sufficient fo1' baking only 
4 lots of 6 tuiJ('rs encb simultnneously. From preliminary tests, 
approximate ba.king times wt'J'e determined for vftl'ious sizes of each 
sa.mple lot. Tubers wert' put into the oven at such n. time that end 
point tempemtuJ'{'s in n.!l samples cooked the sn.me <In..\", W('I'C' renehed 
nt approximatc.J,v tltt' sume time. Eneh snmplc lot. WitS rpl11o\'e<l from 
the O\Ten whell an int(,J'llul (elllperll.tUI'l' of 98° C. (208° F.) wns 
reached within the tuber .contil.ining (he thel'lllOCOuplcl • 

http:ennmeledwn.re
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Before the cooked potatoes wer(' pl"('pal"ed for the judging panel 
pr('liminnr)T evaluations £01" sloughing and blackening of the entire 
6-tuber sample were made in the lnbomtory. The additional infor- • 
mation thus obUlined was compal"('(i with the judges' scores. 

EYALUATIO~ OF .PALATAB!LITY 

Preparation oj samples fo/' Jla/atability era//latioll.---Drain('(l, boilrd 
tubt·rs except the Ol1l' ('ontnining the thl'I'll1ocoupl(' \\'CI"(' ('ut in lc'ngth­
wise qUtLrtcl"s with half of thc qUllrtel"s wwd fOI" scol"ing ns boiled 
potato, n,nd half J"l'SC'lTCd 1'01" mnslling-. Six qunrt(,J"s from l'f1('h boiled 
sample WCl"l' pln,c'NI in tl ('od('<1 white dish iwd thc six dishes w('n' placed 
in a sJwcinlly ('onstrudl'd vi('\\'ing cn,bilw( equiPl)('cl \\-ith al"til1cilll­
daylight lumps fOI' vi:mal seoring of sloughing nnd color (fig. 3) by six 
judges. Thl' c.1binl't pl"ovicicd unifol"l11 lighting of all snmples. After 
the judge's had I1nisll('([ the s('ol"ing for ("0101" Hnrl sloughing ('aeh judgr 
scll'('(c<1 one qunl"t('1" fl.t rnndoll1 from ('I1eh dish fOI" judging the olher 
('harnet('I·isti('s. In this and subs('(jurnt Ipsts the' hpnll'cl sl'I'ving 
dishes \\"('I"l' cod(\d to id('ntil".,- the' R(ll11pll'S. 

• 


FI(a'It!'; 3. ,Sloughing and color or boilpd pota(o('~ are Rcored by ('!teh judge 
Ill1cIl'r daylight lalllp::. 

Whil(, l\tp judging of hoilpd Rn.mpll's \\"nil in PI'Ogl"C'RS, portions of 
tU\)PI"S from ('Hell 81l,mplp 1'(,8PI"\'('d fOl' mashing W(,I'l~ put thl"ough /1, • 

ri(,l'1" in to n. ht'tl.tc'd bowl, then sl il"l"e(\ :30 slrokes wi th n. table forIe 
Six judging sllrnplrs W('I"(\ mC'Hsll1'l\d with 11. No. 30 seoop into white 
pOJ"eclnil1 <lisht's. .JUclgt'8 8('01"('<1 mllshec\ snmpl('s n.ftel' boil('d slun­
pIes WCI"(' completed. Judges slaled thnt thC''y experieuced no 



• 


• 


• 


COOKING QUALITY Al'l"D CO:MPOSITIONAT, FACTORS OF POTATOES 19 

difficulty in scoring a total of 12 samples (6 boiled and 6 mashed) at 
these judging sessions. 

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

Quality characteristics mled.-Boiled potatoes were evaluated for 
the quality chu.l"acteristics of color, dryness, mealiness, flavOl', and 
absence of sloug.bing. Except. for absence of sloughing, mashed and 
baked potatoes were scored fOI' these SltIne characteristics. Evalua­
tion was made for color and for sloughing or disintegration 01' both 
by visual means; textmc by appearance and by feel in mouth, on 
tongue or palate; and flavor quality by tasting. 

Deviations from the creamy white color, established itS the stand­
ard for cooked potn,toes, indicated fL decrease in quality and showed 
up as slightly yellow 01' gray increasing to intense yellow or gray. As 
development of both yellow and grn.y color may occur in the same 
tubers, and both contribute to off-color, the judges scores l'eHect.ed 
a composite of these two factors of color deteriorntion. No attempt 
was made to assess the reasons for off-color but the smnple lots that 
were more or less susceptible to discolonttion were noted, 

Sloughing of the cortical layer and breaking 01' disintegmtion of the 
tubel's during boiling hn,Ye been frequently reported as undesirable 
charactL'ristics in boiled potntoes (9,14.,70). Sloughing, a component 
of texture as is mealiness, was rfLted ns fLn independent chm'acteristic. 
As scores for increasing mnount of sloughing pl'Ogress in the opposite 
direction from scorL'S for increasing mealiness, judging these two 
charnctcristics independently gives more information than if they nrc 
combined as texture. Standards by which potatoes were rated for 
sloughing fLl'C shown in figme 4. 

Since potatoes are biological materiltls su bject to cOlllinunl metfLbolic 
changes, 110 WfLy has bepn devised to furnish a standfLI'd reference 
sltmple for use in scoring taste and texture chlu'actcristics. For color 
fLnd sloughing, however, reference sn:mples of whole cooked potfLtoes 
which illustmted 3, 2, and 1 scorcs on sloughing fLnd color mting 
scales wcrc repl'Oduced in wax by fL skilled artist cmployed for the 
purpose. The models werL' available to the judges fo.r frequent use 
as standard reference samples. 

Dryness scores l'ecoJ'(led that clm1'U.cteristic of cooked potatoes 
which varied from dry and powdel'y to wet nnel soggy. In some 
eooked potatoes dryness 01' wetness WitS due only to the ini tiltl moisture 
eontent of' the potu,to and val'ied fLceonling to its composition. In 
potatoes that absorbed wfLLer in cooking, the palfLLability score for 
dryness necessarily represented a combination of initial moisture plus 
that which was nbso!'l)cd . 

.Mealiness in potatoes hns been described by Swcetmnn (59) as 
"disintegl'U Lion into tt loose mass of' glistening pn,rticles when cooked 
potatoes are riced or mashed." Furthermore, "waxiness is that 
tendency to form pnsty sheets or cohering masses which are trans­
lueent but do not <rlisten." According to Wood (70), gmnularity of 
texture is also a fa~t:ol' in men.liness. [n the evn.lun.tion of Il1L'aliness, 
the pfllnfability panel not(l(./ the trnnslu('l'ne,V n,nd glistening qualities 
of cooked potatoes ns well itS wiLxiness, pastiness, and gmllularity of 
texture, 

http:l'eHect.ed
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3 	 SCPRE-
I ittle or none • 

2 	 SCORE­

moderate 


• 
SCORE ­
intense 


}'wnlE·1. :->tflllrilml" for 1l1l1rll'riC'al "{'orill!.!; of ,,1(JIIgbill!!, ill hoil(>ri p()ttliOl'~. 

A mild. Ilntlll'ni potato (1ln'ol' wn::; ('oll,;idpl'pd lTi<iPI1('(' of hi~ll • 
qllality ill ('ookl'ci poln!e)!'s. Ofl'-f1nn)I's d(,B('l'ilH'd nB (,Ill'!hy, nIILl.\', 
In11Bl \', lllPlnllie, bitt ('I', nllcl ,;\\"('('! illdi('a(('d n <1('('I'('ns(' ill lin \'0[' 
qllllli'ly n,lld \\'('J'{' Ilo(pd nlld ici('lllifiC'd 1>,1' till' judge's, 

.fur/Oil/{/ ('('orriN, S<'IWI'IIlP judging I'p('ol'ds \\"('1'(' u:-;pd 1'01' (,11('h type 
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of cooked product. A 3-point senle was used and descriptive terms 
were assigned to ellch numerical yalue. Judging records were essen­
tially the same as those used in a study previously reported (41) . 

Training oj jud!)-~8.--~Iembers of the judging panel who scored 
samples in the preliminary tests during the 1947-48 senson learned 
through experience to detect variations in cooked potatoes. To 
furthl'l" refine judging techniques before the palatability testing of 
the 1948 crop of potato('s, a. training period was carried out at the 
conclusion of the preliminary wode 

Potntoes for training snm pIes were of the same ytlrieties anci loca­
tions as those used in the preliminary study. Qunlity factors con­
sidered in tmining were sloughing, color, dryness, and mealiness for 
boiled potatoes, a,nd eolor, dryness, fl,nd mealiness for mllshed and 
baked potrrtoes. Cooked potato snmples representing 3, 2, 1 scores 
on the rating scnIc for cnch qunlity faetor were presented insofar as 
potntoes to furnish them were aynilable. 

Each quality ftletor was studied indC'pendently during the training 
period. For example, to introdu("C' the scoring fOI sloughing, standard 
samples representing scorps of :3-no sloughing, 2-mo(lem.te sloughing, 
and l-intt'nse sloughing, were prcpa'red and shown to the judges. 
This judging session wns for the purpose of acquainting judges with 
yariations in score, rungc' in pneh score as well rrs for discussioIi and 
in t('rpretatioll of deseripti,'e tenus for each score. On other days thc' 
factors eolor, dryness. mealiness, and fla\'or were studied in a similar 
\\'ay. Tests were continued 2 additional d:l.Ys for each quality Indor, 
at which time coded snmplrs were presented to the panel and judged 
\;-ith no preliminary discussion. 

Tabulations \\'('re made of corred scores and eITOrs to show each 
individunl judge's pt'rformauce throughout the Lmining. To cheek 
scores of an indiyidunl judge for consistency, duplicate lests \\'erp 
rmploYNl on st','eml su('cessiye dn,~'s. Each jJl(liyidual judge's pe1"­
formnncp wns also compared w:ith that of th(' group. The six best 
judges ,,'pre sC'leded tlS j·egular mem bers for the p:lne1, others were' 
nsked to s('n·e as alternates. Brief di~('ussion p('riods w('re h('ld \\'it h 
incli \Tid lIal judges to allow each pn nelmember to d\t'ck his perfOrmnI1("(' 
and compare his sC'orc's with thosc' of tIH' group. This WIlS ("onRiderpd 
a prime factor in mnint:lining yalid nIHI consistent seoring as well ns 
holding (he int('rc'st of pnIwl Jl1C'mbrrs. 

STATISTICAL THEn'.""Yr o~' TilE DATA 

Annlysis of nlI·ianc(' \\':1'; nppliNl to thC' pnl:llnbility scores obtnined 
from studies made in 1948-49 and 1949-50. '!'ht' du tn., consisting of 
three replica.te sets of S('01'(,S. \\"Pl"(' lrpnl('d as in n. fndorinl r.xTH'rinwnt, 
specificnlly, a. split-plot design. Tht' nntlIl"l' of till' mnterial influenced 
the method of flII'11:"RiR. ObseI·nd ynriation among scores fot" the 
snme variety from difrt'l'PIlt loeations It'd to fln analysis by variety·, 
location, rather tll.1,n by \"itl·i('l.y n" distinel from loeation. 

In both yenrs, 17 "Hriply-loention lots, replicated 3 times wert' 
tren ted HS "whole-plot" df('c,ts. 'rhe j udg('s' SCO('('S and judge 
interactions with \Tnrjp[y-lo('ntion and r('pli('atioll eonslitlltpd the 
"subplot" I1nnlysis. '1'1)(' 6 ,'n.ri(,ti(';> ('ould not \)(' dissociated from 
the 10 locl1tio(15 in which they \\'ere g,·own. Furthermore, in 2 of 
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the growth areas soils di.ffered in texture and in another location tubers 
came from irrigated and nonirrigaled land. 

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 method, scores were partitioned 
into distinguisha,blc groups, which variNl in number in the different 
tests but "were arbitrarily limited to 3 groups for cOllvenience of 
discussion. 

The 3 cooking methods wel'p allttlyzpcl separatcly eilch year. W"ithin 
a cooking method, SC01'CS for the 17 vUI'iety-Iocation categories were 
compared with respect to palatability factors by individual storage 
periods. In addition, all storage periods "were combi.l1l'd in one 
analysis for each palatability factor within f\, cooking method and 
differences among the variety-location means as well as among the 
storage means wel'c investiga ted. 

Rela,tionships bel\\'een palatability faetol's and chemical findings 
were stud ied by eorl'elation analysis. 

RESULTS A:'iO DISCUSSION OF INTE;\,SIYE STUny 

COOKIXG QUA UTY 

(looking time and 1}Jeighi cha1l{Jes.-Cooking lime for boilt'd samples 
yaried from 20 minutes for those ('omposl'cl of s1l1f111 tlllwl's to :~5 01' 45 
minutes for thosc mn,c\e up of in.l'g(' tubers. Fol' bn.krd smnpl('s the 
cooking timc yaried fl'om 40 to 60 minutes. 

A significant relationship existpd between the boiling times and 
thr w('ights of raw pal'cd potato snmplrs of ;'5 YI\,l'icties of potatoes 
(Chippewa, Irish Cobbler, KaJn.hdin, Russet Burbank, a,ncl rI'1'iumph) 
as indiea,trcl by ]'('grrssion ('odli('il'lIts ilHliyidually ealeu1n.ted. 'I'he 
sixth Yaril'!y, Grerll }'foulltain , did not show a reln.t ionship. For 
this "ari(' ( .\', possi bly sllfl,pe 01' ('omposi tion of the tubers was morc 
c:1os('IYrt'lntrd to ('ooking time' thn.n thril' \\'('igh!. In previous studies 
repol't('(l b.\" Cobb (11), although \'fI,rielips \\'P1'e not SIH'cifie'd, shape 
was l'onsidl'l'rd mol'(' important than wl'ighl in det('rmining ('ool,ing 
time. In this S(II(\.\' Yflf'intions in I'a,t('s of incn'flse in tooking time 
rrfleet vn.ri('tnl difl'('l'rn('('s in si%(' n,nd shnpe as well as weights of the 
samples. For eHeh 100-gramincJ'('nse in wpight of cooking sample 
abo\"e tlJ(' HVf'ragc' samplcl weights for ('nell ,'n.ri('ty. thp eooking time 
iner('flsf'cl fis follows: 4 minlltps fol' Triumph and Katahdin vBl'idies; 
:3 minutes 1'01' Irish ('obl>l('l'; :? minules fol' Chippewn and Russet 
Burbank vfu·ipt il's. 

A gl'tH'l'nl t (,lIdrIH'), 1'01' pol nto t \l1)('l's to absorb wah'l.' during Ihe 
boiling pro('Pss wns shown by gain in weight of ('ooked potn,toes. In 
til(' mn:iority of casrs tltc' poln'(o('s gn.ilwd wC'iglrt mnging fl'Olll 0.05 
to 11.0 p('reent nlthough in a few inshtnees loss of wPight O(,CU.IT<'f1. 
Aetual loss in weigh twas showll for Ind inna, n,nd:\ [iehign,n Chippcwas 
(1.2 and 0.2 pC't'('C'nt, rC'slwetively) in 1948 and PenllsylvHniaKntnhdin 
(0.5 pel'ecnt) in 11)49. Gnin 01' Joss of wC'.ight dUl'ing boiling ploLll'd 
agnillst specific' gl'li,vit,' (fip:. 5) show(ld. a (,IHlet1l',v for thl' wat.p/, 
a,bsorbrd ill eooking (() ilH'I'l'ftSP flS th(' spC'cifie gl':wity of lhl'tllb('l's 
incTC'nspd. 'I'lln.t this is IlO! n.l\\'Hvs tnlp \VIIS iilustratl'd by Russl'l 
Burl>nnk fl'olll Ashtoll, Tdallo, which ill both Y('fl,I'S had high spl'cific 
grtlvity Yl'l shO\\'l'd n. gn,in ill \\'('i)!:hl oJ ll'sS titn,n 1 ppn:ent. 

• 

• 

• 
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SPECIFIC GRAVITY -----------------------..., 
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CHANGE IN WEIGHT (percent) 

CHIPPEWA: IRISH CORm,ER: RUSSET BURRANK: 
L Indiana. 7. Maine. 13. Idaho (Aberdeen).
2. Maine. S. North Dakota. 14. Idaho (Ashton).
3. Michigan. 9. Wisconsin. 15. Washington.

GREEN MOUNTAIN: KATAHDr~: TRIUMPH: 

• 
4. Maine r. 10. Colorado. 16. North Dakota 
5. Maine IT. 11. Maine. 	 (Grand Forks).
6. 	 New York. 12. Pennsylvunia. 17. North Dakota (\Val­

halla) . 

Frr:CRE 5.-Gain or loss in weight of potatoes during boilillg as related to specific 
gravity. 

Sample lots from the same location bu t in difl'cI'en t years also showed 
variation in gain in weight during boiling. This is illustrated by 
North Dakota Irish Cobblers. In both 1948 and 1949 these potatoes 
had h.igh specific gmvity, 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 otheL' than specific gmvity 
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 wcre 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 con'elation were computed from data obtained each year 
before stomge and aftcr :.3 and 6 months' storage of the potatoes at 
40° Jj'. Highly signifiC1tut correlations wcre obtained between per­
ccntagc gain in weight and Scorcs for absence of sloughing at each 
stol'age period: -0.782, -0.760, and -0.84:.3 for 0, :.3, and 6 months' 
storage, l'cspcctiYcly. The cOl'J'clations arc negl1tivc since sloughing 
scores decreased as pel'ccnt!1gc gain in weight increased. The 3 
correlation codfieionLs ,,,el'O not significantly diffcrent fl'om ench 
other, which indieates 110 signifiennt change in relationship during 
storage. 

:1 lSDR7 Qc_-- ··;15----4 
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TABLE 2.-Relative amonnt (;f blackening 1 oGC7lrring in 7Jotatoes after boiling, for 6 varieties from (l~fferent locations, by o 
t"J 

stol'a.[!e periods, J948 and 1949 ~ ....--------_._--- a 
HarvC'st, IlO storage 3 mo. storngc 55° F. 3 mo. stomge ..JOo F. 6 mo. storage 40° F. ~ 

I t:d 
1g~8 1g,1O 10,18 I' 1949 !9~S 1949 I 1I}.18 I 19-19 qVarictl' and location Replication ! Heplicnt.ioll ! Hcplica~ Heplication Replication Replication Rcplimtion Replication ~ 

t"J 
, 1 , 2 ! 3 Iii, 2 i 3 ' 1 ,2. 3 I 1 \ 2 I 3 I! 2 Ii 3 1 I 2 I, 3 1 2 I 3 II! 2 I 3
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0>G~~I~IR1~::lltuili:---------------------------!-----:-----j-----I-----I-----i-----I'----- -----1-----\ (.) I (*'): (.) ----T---I----- --.--1 (') ----- ----+--+---- C") (") (') 
Maino,. L _________________________________ I(') '_____1 (*) (----1-----'.----- -----' (.) : _____ 1(*'), (*) ; (*) .,-----I,-----,-----I----J (**) ----- (*') !'(''')[(''') ----- ----- ----­
l\[aine, 1L________________________________ 1 \') . C') , (*) 1_____ ',----- -----1.----- -----',-----1 (*) I (.) '.----- -----,-----'-----1----- ----- ----- (n) , (") 1(") ----- (') (*) ~ 
New YOrk-------------------------------- '(") ,") I (") (') 1----- -----1-----' (*') i (") (*) i (') '("*)1' (") I(") (*'*)1 (") 1 (') ----- ("*)\ (") ,C*") ( ..) (*') (*')

Irish Cobhler: ': -, I I ; 
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UJ 

North Dakota .._________________________ 1_____ -----1-----,-----'-----' (*) -----:----------'-----'-----, C') (*) I (.J-----' (") '--..- (') -----I (") ,(") (*) (') (*) ~ 
t"JK~~~fl';j'll~~in------------------------- ...- .------- -----1----- ----- (*) 1-----1-----:-----1.----- ('*) , (*.) ,C"·)!----T---- (.) ,C'''): c*') (''') -----j----- (") (*') (") 1("') 'tI 

1Colorado___ .. ---------------------------- -----1----- ----- -----1-----: (') c..) ,-----~ (") ',C''')'C''') ("*)'-----1 C") ("') (*)! C'l C') ("*) (") ----- (*') C*) C*,') !'3
?Iainc ______ ....._________________________ (..) '(") C') ___.. (') I (.) j _____ C''') (") i (*) C") C..·) ____ .I (.) (..) ') I. (') (''') - ..-- (*') (*) (.) 1(") 
1.'ennS)'h.ania _______ •_____________________ (.) i----- ----- -----I-----I--..-'("'), (") ,("')1 (") C') ,(*") -----j----- (''') i,) ~* ----- ----- c"*) ----- c*') ----- (*') o 

RUSSl't Burbank: ,I· I 1 "9j
i3~;l:~: ~~~I~~g~~I~==:=::==========:::::=~:== :===:L~:~__ 2:~_ =:==:i:===:!-~:~- ~=:==:_~'.'!. :~=:= C;:1 -(Or _2:~_f_~*.'!_ =====1====: _~:~ __ ~:~_ ==::= _~*.'!. _~*"L _~..!. _~:~__ ~?__~'''L E;

T~~;'~;;\:I:gtOlI..-..-------------------------- ----+---- ..--- -----i----r-·· ----T--- ----- (') ----- C*) I (*) ----- ----- ----- (*) C') ----- ----- (') C*') ~C') C'·) 
North Dakota, Grand Forks _________ ..___ (*) I (') C*) ____ -:_____ 1___ •• ____ .' (*') _____ (') (*) (*) _____ C·) 1_____ (') _____ (") (') (') (') _____ (0) C") (=J 
North Dakota, Walhalla __________________ C*) 1----- ----- ____ oj (*) 1----- ----+---- ----- (.) (') C*) i----- -----1----- ----- C*) (*) ----- ----- ----- ----- (0) C') d 

~ 
I Asterisks indicate samples in which blackening occurred. '<llight bl"ek~ning, ":\foel,'rat,' hlackening. , .. ~:xtrl'me blackening. ~ 

t"J 
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Di~coloration of boiled tube7's.-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, moderate, 
or extreme. No attempt was made to difl'erentiate types of blackening 
due to different causes. As shown in tn.ble 2, blackl.'ning occurred 
more frequently and to a grenter degrl.'c in GrN'11 1lountain, Irish 
Cobbler, and Kata.hdin than in thl.' other vtuieties. In some cnsl.'s 
blackening ,vas more intense following the long stomgl.' period. 
Katahdin variety wns an exception, showing a highl.'r amount of 
blackening in tubers cooked nJtl.'r :3 months' storflge at 55° F. than 
those cooked after 6 months' storng(' n,t 40° F. In genoml, in thc 
stored sample blackening was morl.' widespre(ul in tIll' 1949 lImn in 
the 1948 crops. Some lots of cookt'tl potatoes w('re almost entirely 
free of blackening, showing no more than n. slight amount at any 
cooking pel'ioel. 

The conditions causing blackening al'e not flllljT understood. Thl.' 
influence of hydrogen ion conel.'ntmtion has b('en considerNI by a 
number of inYestignJors. Smith, Knsh, and Dittman (56) and JUlll 
(37) hav(' noted an incrl.'ase in blackening \\Tith an incrl.'as(' in pH 
values, also thn,t higher pH values wert' usunlly found in the stem end 
of the potato where the most bla.ckening OCC'tIl'S. Bandemer, Schniblt', 
and Whl.'elcr (5), ho\\rever, reportNI tlte opposite trend, that blncken­
ing increased as the pH decI'eHsNL 

• 
In this study, ('ol'rehtion codlicil.'nts \\,I.'re ('omputNI for the pH 

values of the juice of !'itw POb1tOl'S a.nd the hln.ekl.'llinfr S(,01'I.'S of the 
boiled samples. 'I'hl.' coefficients fOl' 1111. Y11ri('ti('s both j-(':lI'S combined 
for each of the stornge periods are as 1'0110 \\'s: X 0 storagc, +0.:398, 
3 months at 5.5° F., +0,324, :3 montlls nt 40° F., +0.618, and for 
6 mouths at 40° F. +0.:360. Onlv the lots stored fit 40° F. for :3 
months showed a statistically sigllif:i('nnt ('OI']'('1:1tion. Ho\\'('\'er, n.ll 
coefficients are. positive indicating nn illCl'enSI.' in blnek('ning \\-itll nn 
increase in pH values. "When tbe tluw' vari('tips showing the gl'eatt'tO( 
amount of blackening :u-e considered s('pnl'nt('ly tilt' ('oeflieients of 
correlation between pH \-:llues and blflCkc'1l illg :U'C stat istically 
significant for GrC'en :\lountnin (+0.496) n,lle! Il'ic;h Cobbler (+0.507) 
but not fo!' Katahdin (-0.061). Thl.'s(' dn.t.l:indi('nte that pH 1ll,)Y 

have more influence on tILl' blackening ['('net ion in some varieties thuH 
in others. Sinee the eoeflkil.'ll(s an' r('lntin'lv low it is (,\ridl.'nl thnt 
factol's othe!' limn hyd !'Og'f'll ion eoneen trn,tion nre invo[yed in the 
blaekening readioll, 

PALAT,\B1L1TY OF ALL 5,\)IPLE LOTS 

• 

vVhen treated by llnn.lysis of vnl'ianc(', judg('s' Il1l.'llll scores fo!' the 
palatability factors coloI', mealiuess, nnd f1itYO.I' ill boiled, mllshl.'d, nnd 
baked potato('s foJ' I.'H.eh ('rop y('nr 1948 and 1949 (tnbles 25, 26, and 
27, appendix) showNI highl,\T significant difl'('I'enees among the 17 
variety-location lots for thl.' difJ'l'1'l.'nt storage conditions of time nnd 
tempemtul'e, Scor('s for abSl.'llee of sloughing ill boiled potatoes 
were significantly difJ'erent at n, 10wC/' le\'('1. Scores for drYI1l'SS also 
showed hifrhly signifiennt difl't'I'l'ncf'S among tl1p 17 lots eneh yc'n,r nnd 
fOI' the difl't'reut storn.ge eonditions in 1949. Signifien.nt difJ'('/"('nc('s 
in seores for dryness Wl.'l'e not found for stol'ng(' ('onditiol1s in 1948. 

Difl'cJ'cnees in judges' scores foJ' dryness, mealiness, nnd ftbsenc(' of 

• 


http:Signifien.nt
http:storn.ge


26 TECHNICAL BULLETIN 1106, U, S, DEP'l'. OF AGRICULTURE 

sloughing we\'e highly signifknnt among the 17 y:\/'iet,v-Ioention lots 
each yeur for each of the stol'llge couditions, Dif}'e\,enees fo\' color 
also were highly significant exccpt for potatoes stored at 55° F, and 
prepared fiS boiled and baked products, Difference!; in flavor were 
not consistcntly significant for the ya\'ious stomgc C'onditions, 

Potatoes of thesc 17 samplc lots showed ('onsiderablc va/'iation in 
palntability, Fo/' potatoes of ttny giwn lot, 110wcn/" thel'l' wns little 
diffcrcnce in the qun.lity of the cooked product, whatevcl' the ('ooking 
method employed, This WitS l'SI)('('iall.\- t!'lle fol' tlH' tnstc ('hnl'netcl'­
istic.s of dryness, nH'alillt'ss, nnd (layor. A potato which mack n, dr.\-, 
meidy baked potn.to of good fboYor, nlso made high-quality boilNI nnt! 
mashed potatoes. In l'eg,Ll'd to coloI', however, gl'eatcl' difl'pl'('lH'es 
resulted fl'om the methods of cooking. Boiled potato('s ('Onsisll'ntly 
had poore/' coloI' t1mn mnshed or bn,kl'(l. Although som(' di,l('olorfltion 
wns 110 t ('(I thl'ougholl t thC' flesh of Ol(' potato, [Iwillen II,~r the d is­
colol'{'d n,l'ens wC'I'e greatest on the outside of the boikcl potn,to. 
This wns likC'I~- I'('sponsible for thp lowel' seol'CS givell to til(' boilNI 
potatoes. SinC'e boiled n.nd 111asl)('<1 s:l.mpil's WC'I'(' from till' S:1I110 

rooking snmpil', the rieing and hlendin~ of tlt(' l11'lshC'd pottt.!oC's 
nppal'ently impro\T('(1 thl'ir color. 

~ [can pnlntnbility s('on's I'M 1hC' d ifr('I'(,lI t \~H ri l'f.\"-I 0(':1.1 ion lots 
(tnbles 3, 4, .5, 6, and. 7) were sC'pnrn.tc'd at til(' i)-IWl"('('nt kyC'1 of 
significH,nC'e by the nwthod of 'L'ukl'Y (62). For purpose of disC'ussion, 
thc l11enns W('I'C furtill'l' sepa,mtC'd into thosC' that nrC' significnntly 
high, thosC' thilt orc significn.ntly 10\\', nnd th(' l'C'llIaining intc'rl11Nlintc 
group.

8Io1l{lkill[j.-SLollghing, un aplH'HI':lll(,C' chnl"Hdprisl 1(', w:!s pel'tinC'nt 
only in the judging of hoill'd. pol:ltO('S. Sill('t' sloughing is ('on­
sidered lIndl'sil"flble, potn.tOf'S whic'h sLought.'d most r('cl'iyed lowest 
SC'OI"('S. These lots fl"C'q uC'n II,\" seorl'c1 highc'st in 111enliness. By 
obt:! ining sC'pnrn,tp scor('s for :-;Iollgh i lIg fl nel mC'n.1illPss the <In,ta for 
thC'sp two aspects of l<'xtlll"l' qun.lit.\, \\'('1"(' kept indepcndent so that 
('ac'h could be corl'l'latl'Clwi (h ('om posi (ionn.l fadors. 

Polato('s sho\\-ing litt](, or no sloughing WPl"(' scored :~ (higll S(,OI"C') 
on a 3-point sUllC'. In both y<'nrs boilNI potntOl.'s \\'hic!t sloughl'll 
knst (rC'cciying highest.s('ore-s) W('I'C' the' samplC's of Chippc'wn. from nll 
three 10Gations nnd thC'Katnhdill from ~Illine and Pen nSyh-llll in, 
(table 3). In ncldition, in 1£)48 (ht' Triumph potn,lol's from" Gmne! 
Forks, X, Dnk., ond Grecn ~lountnin f!"Om ~Inill(' T, also sloughC'd 
Vl'IT little and thus ]"('('C'ivC'l1 high s('or('s for that fJu:dit), dtnl"!lctNistie. 
In both )'C!l.I'S most sloughing ()('('lIIT('c1 in HussC't Burbnnk potnloC's 
from vVnshinglon. In 1949, in(c'ns(' sloughing in boilC'd potatops nlso 
oeclilTecl in the Irish CobbiPl' \'n ri('h' from X oJ"th Dn.kotn. ns shown 
by n. scorc of 1.3. Potn.loes thn.t l'c'(:C'ind low S('OI"{'S for sloughing 
wcre of high speeifi(' gl"lwity n.lld in gC'l1eml potatoes with high s('ores 
were of lowel' specific ,!;rflsity. H.lIilSC't BUI'bank polatol's from 
Ashton, Idn.ho, were an ('x('eption to this reIal ionship. Although in 
both years, the lots f!'om Ashton W('I'(, u.s high 01' higher ill spC'('ific 
gl'avity as the lots from A1)(' 1'<1 ('C'n, sloughing was much less pro­
nounced in the Ashton lots. This l'l'slIlt ngre('s with the stnJC'lll{'nt 
made by Sweetman (ii,9) thn,t it is possible to eombine llH'fliill('SS 
and high starch con(ent, with only :1, ilmn.1l t('ndC'ne)~ to slough. 

Laborato:y records J'C'porting slOllghillg of the f'lltil'C' (I-tube'I' 
samples IU observed beforc the "llmple WitS divided for the judges 

• 

• 

• 
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TABf.T;] 3.-Slou{jhin[J of boiled 1Jotatoes: Jlean scores .for six varieties 
of kno1V1l specific W'(!'l'ity from cl~tfe/'ent locations, all storage periods 
combined, 1.948 and 1D4l } 

Melin scores 1 forSpecific gmdty abscnce of sloughing 
Variety lind locntion 

1948 1949 1948 1949 

Chippewn:Indinna_______ • __ • __________ i 1. 004 1. OIH 22.9 2 2.81\IIairH'__ •• _________________ _ 1. OS2 1. 0(i9 "- ')_. -I 22.8
MichignJ1 _. _______________ _ .; '> -I. 082 1. 076 - _. I 22.4 

Green MOllntnin: ' 
Mnine, L .... ____________ _ 1. 088 I. 077 22.•5 2.3 
MnillC', IL. ____ ," .. _______ _ I. ono l. 088 2. I I. 9Nc\\' York _ . ___ . _________ _ I. 0!J8 I. 08:3 1.7 2.0iIrish Cobblcr:1\IJninc. _. ,. _________________ _ 1. 000 I. 087 1.9 1.0
North Dakota__________ • __ " I. 089 1. 092 2. I 3 I. 3
"-iscollsin. _____________ • ____ : I. 085 1,078 ].f) 2. 1i 

Kntahdin: ' 
Colorndo .• ______ .. _. ___ _ 1,008 1. ona 1.9 1.6Maine_____________________ _ I. O!JO 1,078 22,6 22. 7 
Pennsyl\'nnin__________ •. _"_ 1. 079 I. 071 22.6 2 2, 5 

Rl1ssct Burbank: 
Idaho, Ahcrckcn ___ •. _•• ____ _ I. OS!J I. 088 1.8 1.9 
Idnho, Ashtoll .. -- ______ • I. on(j J. OSB 2.4 2.2 
\Vashi ngtolL , . __ . - - ... _. _'. I. O!J5 I. 100 3 I. 3 3 L 0 

Trillmph: 
Xorth Dakotn, Granel Forks.. _ I. OS7 J. 087 22,8 1.8 
North Dtlkotu, Wallullla____ .. 1. O!)5 J,082 2.0 2,1 

1 Ml'an of 72 \'alll('s (3 rc'plicat('s scored by (i j1ldges, 4 stor:ige conditions) j a 
score' of 3 rcprcscnts the higlwst score, 1 Uw lowl'S!;. 

2 Significantly higher thnn other scores at the 5-pl'r('l'nt !e\'el. 
3 Sigllificantly lo\\'('r thun other sc'ol'rs fit thl' 5-IlC'r('ent I('n'l. 

compared closely and eonsisll'ntly with the a\'l'I'ngrs fOl' abs('nce of 
sloughing of all jUdgl'S' seon's. 

eolor,-In 1948, as shown in table 4, when all stomgC' periods were 
consicil'red togetllC'r, the Triumph vllripty from GrnndFol~ks, N. Dale, 
most nearly appI'oaehed crenmy whilC' (',0101' in boiled poltttoes as 
shown by a 5('01'(' of 2,5, whieh WfiS significantly highC'l' thnn the scores 
for other vari('Ly sllmpks. Poorest in color, that yenr, with signifi­
cantly lower scores t1lltn tilt' olhers, were Uw three slUnples of GI'een 
).[Ollntain vfll'iely. Irisll Cobblel' from North Dakota and ~[fl,ine, the 
threc sampiPs of Kn.!llhdin, and Russet. BUl'bllnk from Ashton, 
Idaho, In 1949 tl!(' (~olor s(~orl'S for most of the boiled potatoes w(,I'e 
consicil'rably 10wC'r thnn t hose' for the pr(,C'pding Yl'fU'. Chipp('wa 
potnto('s from ~rn.illC' and tne/iana, Green Mountain from Mainc I, 
and. Russel BUl'bullk from Aberdeen, Idaho, had significantly better 
eolor thn,n nny of th(' othl'I' Sl1mple lots although the scores w(,I'e in 
the medium of til(' l'Ilng(' M 2,1 and 2,0. POOI'l'st in ('0101' in 1949 
w('r(' U!(' thr('(' snmpll's of Irish Cobbl('I', Russet Burbn.nk from Ashton, 
Idaho, .Kf1tnh<lin from C'olorn.rio, :lnt! OrN'1I ~[oulltllill from Kew 
YOl'k, whieh hn,d 8('OI'('S signifien.lllly 10\\'(')' tlllln th(' other snmple 
lots. 

http:Burbn.nk
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TABLE 4.-C'olor oj cooked potatoes: A£ean scores! jor s'ix varieties jrom 
different locations, allstora,ge periods combined, 1948 and 1949 

BakedI Boiled I Mashed •
Variety and location \ , 1'----'-,---j---.,-,- ­

_____________1 1948 1949 j 1948; 1949 ~ 194811949 

Chippewa: i I j I I j
IndialUL_____________________ ! 2.4! 22.1 I 2,1 I 2.1 31. 8. 31.9 

Maine____________ ___________ 2.3 22.1 2.5. 2.0 22.4! 2,2 

MichigaIL__________________ 2.4' 1. 9 2.3 2.2 i 2.2: 2,2 


Ore('n Mountain: , j I
.l'.JllinC', L __ . _________________ 31. 7 22.0: 2.1 2.2 2. 1 22.3
Maine,1L ___________________ 3.1. 7. 1. 9' 2.2 2.1 2.2 2. 1 
New YorL ______ .... ____ . _ 3 I. (j ; 3 I. 5 2.1 3 I. 8 3 1.8 1.7 


Irish Cobbler: •
l'.'Iaine_______________________ 3 I. 9 . 1. 4~ 2.4 3 1. 8 2.3 3 l.9
North Dakota________________ ! 31.7 31. 5 2,1 2.0 2. 1 22.3
""is<'onsill____________________ ' 2.0 31.5 2.4 2.0 2. 1 2. 1,Katahdin:Colorado __________ .___________ 3 I. 9 ' 31. 5 ! 1

2.3 2.0 2.2 2.0
Maine_______________ .. ______ ' 31.7 1. 8 2. 1 2. 1 2.2 2.2 

iP(>llnsylvani:L.. _____ • ________ 1. 7 1. 7 3 I. 8 ! 3 1. 8 2.0 2. 1 
Russet Burbank: 

l 
II 


Idaho, Al>er<1eel1- _____ _ _ _ _ _ _ _ _ 2. 2 22.0 22.8; 22.7 I 22.5 ! 
i 

22.4

Idaho, Ashton _______________ 3 l. Ii i
31.4,2.3 2.2 2.3 t 2.2 
'-Vashi ngton_ .. ... " ~ _~ ~ _~ _.. .. ~ ...... 2. J 22. (j 22.4I.S i2 2. S ; 22.4 

Triumph:
North Dakota, Grnnd Forks ___ 22.5 I 1. 7 I 2.4 2.0 2. 2 2.2 
North Dakotll, Walhalla _______ j 2.21 1. 8 I 2.4; 2,0 2.1 2. 0 

--~---'-----'--- •
! Mean of 72 values (3 replicates scored by 6 judges, 4 storage conditions) j 

a score of 3 rC'presen ts the high(>st score, 1 the lowest. 
2 Significantly higll('f thun other scores at the 5-perc(>nt level. 
3 Significantly lower than othC'1' scores at the 5-perccnt le"el. 

When the boih'd samples were mashed, hight'/." color scores were 
recorded for many snmpks lIltlll when portions of the same sn,mplc 
wel·e judged as boiled potato('s. The mixing of the discolored nreas, 
which occurred largely on the outside of the tubers, with the white 
inner portions mny h:tye minimized the off-color. Among the 
mashed snmpies, nussrt BUJ·bnnk from Aberdeen, Idaho, nnd f!"Om 
Washington were signifienntly better in color both years thnn the 
other samples. Tlu' .Kntnhclin sn,mples {!"Om Pcnnsylvanin were 
significantly poorest in color ench year altbough in 1949, Irish Cobbler 
from nfaine nnd Green ,Mountain from New York were also in the 
group thitt received signifiCtlIltly lower scores thnn the remnining 
mnshed snmples Lhn,t yenj·. 

Bn.ked potatoes receiving significnntly highest scores for color 
were nusset Burbank from Aberdeen, Idltho, and ,ynsbington in 
both year·s, Chippewa from Maine in 1948, Green Mountain from 
Maille I, and Irish Cobbler from Nor.th Dakota in 1949. Chippewa 
f!"Om Indiana and Green nfonnta.in from New York eltch year and the • 
Irish Cobblel· sample from Maine in 1949 received significantly 
lowe.st SCOres for bnkecl potatoes. 

http:nfonnta.in


--------------------------

• 


• 


• 


COOKING QUALITY AND COMPOSITIONAL FACTORS OF POTATOES 29 

Dryness.-Russet Burbank potatoes "'ere consistently dry (not 
moist or soggy) when cooked by all tIu"eo methods each ~year. This 
variety was in the highest scoring group ,,·ith two exceptions, the 
sample from .Ashton, Idaho, in 1949 when boiled and baked (table 5). 
Other lots that gave a dry boiled potato and pbcrd in the signifi­
cantly high group were Irish Cobblrl' from Xol'lh Dakota rach yeaT, 
and Green ~lountain from Ma.illr II and K ew York, and Katahdin 
from Cobrado in 1948. Samples of Chipprwa from India,na were 
wet and soggy when cooked by aJI three l1lrthods and seored signifi­
cantl~y lowest for dryness each year. Others in the group rec('i"ing 
significa,ntl)T lowest scores for dryness were Chipp('wa from :'Iichiga.ll 
and Triumph from Grand Forks, X. Da,k., or the 1948 lots and Chip­
pewa, from )'hine and Katahdin from P(,11Llsylnwifl, of the 1949 
lots. 

'l'ABLg 5.~Dr!Jllf88 of C()O/.-N/ ]illtatoes: J[WIl seo/'('s 1 for si.1' l'al'iftie8 
from dUhre71t locations, all storage per-iocZs combined, 1/)48 and 1tJ4IJ 

Boiled ·-r MaSh:~-1 Bak:-

Variety and location 

1948 1949 1948 1949 1948 1949 

Chippewa: I
Indiana______________________ , 3 1.:3 31.5 3 I. ] 31.4 31.2 31.2 
i\Iaille. __ ._. __ ~ __ • ___________ : 2.0 3 L (j 1.9 31.5 1.8 31.4
Michigan _~_~ •• ____________ ! 31. 9 1.8 1.9 1.9 1.8 1.7 

Green MOllntain:
M aill(', I ___ ~ ___________ • _ _ 2. 1 1.!J, 2.0 3 I. (j 2. 0 1. 9 
~lain(\, II ___ ... __ ~ _______ ;! 2. fj 2.2 22. Ii 2,1 2.4 2. <I
XC'wYork ___ • __ •• _. ___ ~2.5 1.9 22.8 2.0 22. (j 2.0 

rrish Cobl>lpr: 
:\J ninp 2.2 2.2 2.2 2. 1 22. f> 2.4 
;-I"orth DnkotfL ~ 2. ·1 22.4 ~ 2. ii 2. 1 2. :3 22.7 
\\-i:;("oIlHin 2.2 2. 2 2. 2 2. 1 2.1 2.3 

Kn tahcIin: 
Colorado 22. <I 2. 3 22. R 2.4· 2.2 
;-'laiJ1C'~ 2.2 2. 0 2.4· 2.1 2.0 
Ppnllin'I\'llnia 2.0 ~ I. 7 2.2 I.S 31.·1 

RllssC't Hlli'hank: 
rda.ho, AIH'rclppn _~ __ ~.~ ._~ __ '22.5 2 2.!5 :.1 2. R ;! 2~ H 22_~() 22.7 
ldaho, AshtolL ~ 2. ·1· 2.:~ 22.7 .!2.7 ! 2. (j 2. ·1 
WnHhing!on _ _ _ "_~_. __ 22. {j 2 2. S 2 2. (j 2 2, 7 ~2.8 22.9 

Triulllph: 
Korth Da.kota, Crancl Forks n l. \J 2.0 1.!J 2.0 1.7 1.!J 
North Dakota, Wn.lhnll:L ~ ~ •• __ 2. :3 .I.9 2 2.G 2.1 2. 1 1. S 

I I 
.. ----~~-

1 IV[p:l1l of 72 vallles (3 r~'pli('att'R st'orN1 h." (j j.lrlgPS, 4 storagp ('ondi!ions) i 
:I scon' of 3 rcprcspnts the Illghc'st S('OI"(', .I !lH' low(':>t. 

2 Sigl1ifh'anlly hight'r thnn otlH'r Be'm'ps at llH' ii-ppr('[,l1t I{'\'pl. 
3 Significllntly lowpr than nthpr 8eOI"\'R at til(' 5-1)('I'epllt J('\'('1. 

In the' mnslt('d snmplC's, ill flddition to nl! of lit" Hm;s('t Burbnnk 
lots the Katnhdin frolll Colorndo 1'('('(lint! signifie:1.ntly itigit('sl S('O("(' 

for dryl1C'ss ('n('h yenl'. Also in 1048 in the gTOUp r('('('i\'ing signifi­
(,Iwtl~- highC'st scor{'s we're t he lots of GI'('en .\[ountain 1'1'0111 .\rfline II 
and XC'\\' }'ork, hish C'olJl,lC'r from :\ol'th Dnkotn" n.nd Triumph 
from Walballn, :\. nn,k..\[Il.~h('d polnf()(',., Hllll hnd si~nifiJ·n.nlly 
lowest S(,OI"('S, in addition to C'hiPI)(,W:l. from lndinnn., Wt'n' Chippewa 
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from .Maine, and Green .Mountain from ~[Iline I from the 1949 
lots, 

In the baked product, Russet BUI'bank potatoes hom 'Wllshington 
in 1948 were significllntly better in the quality of dryness than an}' 
other sllmple lot. In 1949, Russet Burbllnk from \Ynshinglon agllin 
gave the highest dl'.'TIl(ISS score; t.he RussC'j Burbnnk from Ab('rdeen, 
Idaho, and the Irish Cobbler from North Dakota werc also ill thc 
significantly highest scol'ing gl'OUp, 

The palatability scores for drYl1!.'ss ",OtIi(t be expected to l'ef]C'ct 
the pl'es!.'nce of additional moisture nbso!'lwcl in cooking, As shown 
in figure 5, Il'ish Cobbl!.'!' potn,toes from ~orth Dakota and Russet 
BUl'bn.nks from \Vnshington wC'l'e two of the Hl49 snmp]e lots that 
had 0](' highest wC'ighl gnin (11 pC'I'('C'nl) during boiling, Although 
tht'se two lots absol'l)('d ltl'llthC'r large' quantity of wnl('1', tilC'Y still 
We1'(, in till' higlJ('st ranking gl'OUp, Dl'ynC'ss 8{,0I'(,S for lill' I1lnsl]('d 
product from RussC't BUJ'bn.nk pot.ntoC's n.lso J'l'll1ililwd in thC' i1ighl'st 
mnking gl'OUP, SCOI'C's fOl' dl')'IH'SS of thC' Il'isil Cobbl(,I' potatol's 
from KOl'th Dn.kota, hO\\'C'YPI', \\,C'I'C' ('onsicipmbl," 10\\,(,1', It is not 
known why til(' dI'YIH'sS S('OI'(,· for th(' mnshNI snrnpll' of tht' Irish 
Cobblers wns 10\\,('1' than thnt for the boilpd snmple ns th(',\' \\'PI'P 
both from l11p same cooking lot unlpssmoistur(~ difl'(,I'C'nc('S in Illtlsitl'd 
snmpl('s \\,pre IllOJ'P l'Pllclil/distinguish{'d b." tilC' judge's, Thl'l'e is an 
ndditional indication thn,t smnll difl\'J'('I1('(,s in lile' Illoislul'l' contC'l1t 
"-PI'(' mOI'C' dis('eJ'nihlp in tll(' rnnshNI titan in titC' boiled snmpit's ns 
shown by tltC' gl'('all'r rltng'(' in S('OI'C'S for dl',YIIl'SS in tItC' mnsh('(1 
sample's, Fol' ('xnmpl(" in 104R S('01'P8 fol' dI'YIH'sS in boiie'd sHmpl('s 
I'nn~pd fJ'om 1.3 to 2,6 WitC'I'C'HS in mnshNI samples tite scOt'es nlng('d 
fl'om 1.1 to 2,8, 

Jfpalinp88,-In both ,\-P:1I'S thp [111'('(' lots of HussPl BUJ'bn.nk potn,­
toC's WPI'(' in the' gl'oup ha\-ing' significnntlyitiglll'st IlwnlillC'ss S('01'C'S in 
nil till'Pt' rndhods of ('ooking (tubl<> 6), ns WPI'P thc' GI'c'('n .\Iollnlnin 
from .\lnil1P n nnd Kc'w York in 194R and lIlP Irish ('obhlpl' from 
XOJ'th ])n,kota in 1949, In thC' lI1:lshc'd sn,rnpks, Kn,lnhdin pO[ntoP8 
fJ'om C'olomdo s('oJ'C'd in thp signifil'n.ntly highl's! I'nl1kin~ gl'oup for 
lllenlinpss e!tell ,\Till' but in th(' J>nk('d snrnplps this was tl'llP only ill 
1941), Il'ish C'obbll'J' fl'oll1 .\I.ain(' in 1948 and GI'('(,11 .\Iountnin fl'OlIl 

.\lltil1P [[ in 1949 \\ (,I'P titl' olllC'I' bilked sn,mplC's I'l'('('iving signifi­
cantl." highPI' m('n.linc'ss S<'OI'C'S than till' I'pnw.ining lots, As \\'n8 
sho\\'n in thC' seOI'('S fol' dl',n1l'ss, (':1('11 Y(,:1 I' Ill(' Chi PI)('wn, from Ind in na 
i1.lso gn,'(' (,onsis[pntiy low s('on's fol' II1pnlilH'ss in tJIl' boilpd, mnsh('d 
and bn.kpd sn.rnpll's; in 194!), the ChipP<'w:l, 1'1'0111 .\In.ine anciliH' 
Kntnhdin fl'om PennsylnUlia in IIlHsIH'd and ImkC'd sllmplC's '\'PI'O nlso 
in the signifi('n.ntl,Y low('st: scoring gl'OUp, 

Flal'o7',-'I'h(' fin voJ' S('OI'C'S shown ill table' 7 fol' ('n('.it melhod of 
eooking (,Ilch ,\'('n:1' havC' n, 1'('ln.[ i "ply small I'nn~l' from high to low 
seores .fOI' thc' difl'c'I'('nt sn.mplp lots, ThC' I\.vPI'aging of til(' f'IT('cts of 
stornge in n.ddition to thp fJ'C'quC'ni O(,('Ul'I'('II('(, of ofr-flavors in mn,ny 
cooking sllm piC's (,ltIIspcI UIC' mean S(:01'('S to b(' reIn.ti \"('Iy low and not 
Yel'Y diffl'l'cnt fr'om ('nell otllc'I', 

S[elln St'OI'C'S fol' fllwol' of hoilp(\, mlls\tC'd, and bakl'<1 potntocs 
show t.hat tlH' Kntahdin sampll' from Colol'ado was eonsistpntly in 
the IligitC'st seol'ing gl'oup pf)e\t ypnl' pX(,l'pL for tlll' mashed samplC's in 

• 


• 


• 

1949, From the potatoes obtained that YCUI', there worc no siguifi­
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'cantly high seoring lots in thr mnshl'd. snmplrs. Otlll'1' snmp!C' lots 
.' reeC'iving S('OI'l'S only slightl.\T but signific'antly aho\TC' thC' ],C'1llaining 

;' samples of boilrd potato('s \\'('I'l', in 1945, nil thl'C't, lots of RussC't Bul'­
•	 bn.nk n.nd Triumph from ,Ynlhalln, X. Dnk.; in 1949, thr Russrl 

Burbank from AbenlN'I1, 1dl1ho, and 'Ynshington, n.ncl hish Cobbkl' 
from Korth Dnkota. The Russrt BUl'bn,nk from \Ynshington wns 
the only snmpll' of hakrd potnto('s in thl' high scoring group in addi­
tion to thC' Kntndhin from (,olol'n<lo. T!w (:1'('C'11 ~[ountain sn,mplc 
from Xew York was in tht' low('sl scoring group most fl·C'quC'nll:v. 
OthC'l' samplC' lots hnYing finn)!' S(,OI'('S o('cnsionnlly in t1w signifi­
cnntly lowl'st gl'Oup \\'PI'C' Irish ('ol>bll'l' from ~I:\in(' nnd \Yis('onsin, 
C'hipp('wa fl'ol11 Indinna, nnd tite' t\\'o (:1'('<'11 ~rount:\.in sample'S fl'om 
~rninl'. 

~r'AIlI,1': 6.-J[eali71('8.'< (1f c()okrd po/ato(.~: J[('(l1I 8('or(S 1 for 8i.1' /'orif'fir-8 
from dUTel'enl/ocatiolls, all s/or([{Jc jif'riods ('ombiIlNI, 1.'l.'J8 alld 1,9¥) 

..._-_._--_. 
Boill'd Mnshrd Baked 

Vari('ty and loC'ation 	 ,,-~----

104R 11).10 10.IR 1040 10.J.S 1040 
..­ ~'--------

Chipp('\\'n.:rlIditW1L __________________ " 3 I. G :1 1.(; 3 I. 5 3 I. 5 3 I. 0 3 1. (j 
~lnill(' __ ' _____ T ____________ • 2. 2 I. R 2. 3 3 1.0 2.4 3 I. 7 

_~_~ __ ~_w ___ ~.~_~~ 

• 
:\Ii('hi~an 	 I. H I. 0 2.0 2. 1 2. 2 2. 1

Gr(,l'lI :\Iollntnin: 
1\lainp, L. ---- ... ---- ... ~---~ 2. ·1 2. 2 2. 5 I. 0 2. .5 2. I

'22. G:\Ia iIll" Ir - ....... ---- ------- 2. 2 2 2~ S 2. 2 !! 2. 7 22. Ii 

N"P,\" York 	 22. Ii 2. 1 22. n 2. 1 22. S 2. 2~------.----Irish Cohlll('r: 
i\laiJll' - ..... -... --_ ... _- 2. " 2. 1 2. 5 2.2 22. 7 2. 4 
Xorth Dakota. - .. _. -- -- ~ 2~ 2 22. 7 ')-.. -~ ~ 2. (j 2. ", 22. S 
'Yist'ollsin _.. 

~ 

2.., 2. 2 2.4 2. 2 2. 3 	 2. 2 
KatahdiJl: 

Colorado______ ." - ........ -" 
2. :3 2.8 22. R :! 2. 8 2. (j 22. (j

1\ Illi 1\(' - .. - - 2~ I 1.8 2. 5 2. 1 2. .5 2.2 
P('n nsyl \"llllin. 2. 1 3 I.fi 2. 3 3 I. (j 2. 3 3 I.G

RlIss(·t illirballk: 
Idnho, AIH'rd('('n - .. - - - ....~ 12. S 22, 7 23. 0 22. !) 22. 0 22. 0~ 

Idaho, A~hloJl 
+ ---- "~ 

l2. (j '22. 5 l 2.0 '22. R 22. 0 22. fi 
WashiJ1gton 

-------~ 
22. (J 22. 0 28. 0 22.0 2 a. 0 23.0 

Triu1l1ph: 
North Dakota, (:r:wcl Fork" 3 I. R 2. 2 I. !J 2. 1 32.0 2. 0
North D:lkotn, \\'ulhnlltt 2. 3 I. !) 2. .5 2. 1 2. 0 

... ... 

2. " 
~-'~---'--"'-' '-'"--'~""~-""--""" 

I l\it'un of 72 \':t1n('" 18 r('pli('ntl's sl'or('d Ill' (j j1l(1~l''', " storage conditioJ1s); 
a s('nrp of :3 repn's(,Jlts lIH' hi!!;hl'st s('ort', 1 t111"low('sL 

2 fli~Jlifi('antly hi!!;hC'r thall othpl' :;('OI'('S at till' .5-Pl'I·('C'lIll(','pl. 
3 Si~lIifi('all(/Y IOIl'('r thnll utll('1' S('OI'P;; Hi th(, .5-Jl('I'('Pllt l('vI'1. 

PALATABILITY AS AFI,'I,C'l'Im BY 8TOII·\GI': CO,,\IHTI(PiS 

• :\[ran pn.ln.l.n.bility sco!'!'S showillg stol'llg<' <'(1'('<'1 of tim(' nnd [PTIl­
prl·fl.t.ul·P \\"t'l'(' ohlllillPd by ('ombining S(,OI'(,S fOI' :Ill Ylll'ipt ,"-locH,tion 
snmpl(' lots. Sigllifi!'H.lli di(I't'I'pn('ps ill tltt' I1WI1Il vnlu('s' that arc 
ntll'ibutn,blt' t.o st()l'IIg(~ fi.!'(' shown ill tn,blt' 8. 
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TABLE 7.-Flavor oj cooked potatoes: }.£ean scores J jor six ·varieties jrom, 
d~t!erent locations, all storage per'iods combined, 1948 and 1949 

Boiled ·1- Mashcd Baked •
Varictyandloeation 

1948 1949 1948 1949 1948 1949 

Chippewa: i iIndiana______________________ I 
I 

32.0 2. 1 3 1. 9 1. 9 I 1. 9 2. 1IHainc__ ,. ____________________ : I 
;2.3 1.8 2. 4 2. 0 2. 4 2. 0Michigan -.--- .... ~ .. 2. 2 2. 0 2.3 2. 1 2. 3 2. 2

Grecn :lVIoulltaill: 

Main", I 32. 0 2. 2 2. 0


__ .. 
~------~-~~----- L 8 1. 9 1. 9 ________ ·._~~w. ____l\Iaine, IL · J 2.0 1. 9 2. 2 2. 0 1. 9 2. I

New York. 2. 2 l 3 L 7- .. ~--------.------, 1. 7 
; 32. I 2. 1 3 I. 7

Irish Cobblcr:
Maine___ 

~-----........ .. -------- 32.0 2. 0 32. 0 2. 2 2. I 2. I

North Dakota _. __ ,. __ • , 

2. 2 22. 2 2.4. 2. I 2. 1 2. 3"\Vis('onsin ______ • __ ,. __ . __ ,.,. ___ 2. I 2. 0 31. 9 2. 1 2. 0 2. 1
Katahdin:

Colorado _________ . _ ... _______ ,: 22.4 !! 2. 2 :1 2. 6 2. I :? 2. 6 22.4.Mainc____ ,..,.,.,. _•• _,. .. _ ---- ... 2. 2 1.9 2. 3 2.0 2. 4 2. 0 
~ ~__ " .. __ o.- .. ..... __PCllllsyh·llllia .. _ 2. 2 2. 0 2. 3 1. 9 2. 2 2. I

RussC't Burbank: 
Idaho, AbC'rclC'en. ... --- 22.4. :1 2. 2 2.5 2. 2 2. 4. 2. 3
I daho, Ashton. ,.,. -~ - ~ -- - _.... - 22.4. 2. 0 2.4 2. 2 

- - ., >- - ,.. 

2. 4 2. 2Washington_,. _,. __ . __ .. " __ ,.. !! 2. 4. 22. 3" 2. 5 2. 3 2. fj 22. .5
Triumph: 

North Dakota, Grand Forks. 2. ! 2. 1 2. 2 2. I 2.0 2. 1
North Dakota, WlllhalJa.. _,. _,. 22. 4. 2. 0 2. 3 2. 1 2. 3 2. 1

I •
1 l\Iean of 72 values (3 rC'pli('at('s scored by 6 judges, 4 storagc conditions); 

a scorc of 3 rcpresents the highC'st seorC', 1 the 10wC'st. 
2 Significantly highcr than other scores at thc 5-pcrcC'nt levcl. 
a Significantly lowcr than othcr scores at the 5-pcrccnt level. 

Slou{jhin{/.-Thel'e was less sloughing (high~'r seores) in stor<.'d 
potato<.'s than in those ('ook<.'<1 soon after harY<.'sting. This is in 
agreement with the findings of Wllittenberger (68) who notwl. decrens(' 
in sloughing of potntoes during storage. 

{'olor.-Color- of cook<.'<1 unstored potatoes wns signifieantly beLt<.'r 
thnn thnt of potatoes cooked nfter storage. This confirms reports of 
('nrlier workcrs (72). 'rhere was an increase in yellow and gray color 
of the tubers (decrensc in valu('s for colol' s('ore) as storage was con­
tiUlled. This was shown in the tlu'cc methods of cooking during the 2 
years. Difrcrences in color SCOres for boiled, mashed, nnd baked 
smnples were significant between no storage nnd 3 months' storage 
nnd between 3 and 6 months' stOl'llgc, except in the case of mashed 
pota.toC's fTom the 1948 crop. Although significnn t d iffercnces in 
color wem not found between potatoes stored at the different tem­
pern.tures, 55° and 40° F. for 3 months' time, the tendency was for 
potatoes stored at 55° to be b('tter than those stored at 40° F. Average 
values showed a trend to lower color scores us storage continued but • 
there was much varin lion. Some sample lots did not deyelop ap­
p!'('cinble amounts of yeUow or gray color on slomge, wherens others 
showed considerable discoloration. 



• • • 

8 o 

TAll/,E S.-J.1fean palatability scores J jar boi/('(i, m.ash('d, and baked potatoesj1'om dltferent stonLge conditions, 1948 and 1949 
~ 
Cl 

Absence of Color Dryness Mealiness I Flavorsloll~hingCookin~ method !lnd ~t()l'H~e tilllC' und ~ 
tC'1II PC'r:t tu I'C' ---.--.---­ ~ 

8I1948 1\)49 1948 1949 1948 1949 1948 1949 1948 1949 kj
I 

~ 
BoilC'c!: I;j

l'nstorecL ______________________ 
:I 2. I :I I. 9 22. ,1 22.1 2.2 2.2 22.6 22.41 2. 5 22. 5 C':l 

StoJ'C'd: o 
a months at 55" F __________ . I:I 2. I ~2. 2 2.0 1.7 2.2 2. I 2.4 2.1 i 2. a 2. 0 "da months nt 40° F __ . ____ . __ . 22. :3 2. I I.!) 2.2 .1.7 2.2 2.2 2.2 2. a 1.9 o
6 months at 400 li'. ____ .. _____ 22. a 2. I ;1 L 7 3 L 5 2.2 :I 1. 8 :I 2. I :12.0 : :I I. 8 31.6 

l\lashed:
rnstorccl _____________________________ 0_.' •• ______ 22.6 22.4 2. 4 2.2 22.8 22.4. 1 2.5 22.6 IStof('d:

3 months at 55° F • _________ . .- _____ .... ___ •. >­') 3 2. 1 I 2.3 2.2 2.5 2.2 ' 2. 4 2.1 t"':,:\ months at 40° F _0 ____________________ • ___ .. _ 2: 2 I 2.0 ' 2. 2 2. 2 2.4 2.2 2. 4 2. 0 >:rj6 months at 40° P ___________________ . __ .. 2.1 ' :I l. 8 2.2 3 I. 9 2. a i 2. 1 a 1. 8 31.6 >-
BakC'cl: tUnstored. _____________ • _________ ~ 

-...,-- ...... - ... -- .... .. 22.4 22.5 2.3 2.2 I 22.7 2. 4 22. 5 22.6 o 
Stored: 

-~-

~ 
3 1I10nths at 550 F. _____ .. ____________________ rn

2. 2 2.1 2.2 2. 1 2.5 2.3 2.3 2.23 months at 40° F. __-- _________ • ___ • _________ o 
6 months at 400 F ____________________________ 2. I 2. I 2. 1 2.2 2. 4 2.4 2.2 I 2.2 >:rj

:12.0 :I I. 8 2. 1 :I 1. 7 2.3 :I 1. 9 3 1. 53 1. 8 1 "d ._..-._._-I o 
8 

1 l\lean of 306 values (17 variety-location snmple lots x a replicates scored by 6 judges). >­
2 Significantly highC'r than other scores at the 5-percent level. o 8 

3 Significantly .lower than other scores at the 5-percent level. t'l rn 

w w 
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D7''!Jness.-~fefill scores for clryness in pola toes from the 1948 emp 
did not difh'r significantly for the 0, H, IUHI 6 months' storage perio(\s. 
Although scores for individual lots of potatoes showed differences in 
dryness (table 5) when scores for the 17 samplc lots were avemgl'd, • 
these (Eifercuccs werc not n.PPI1rent for storage treatments. 'rhc 
1949 sample lots, howeyer, wcre seort'd significantly lower for drYlwss 
after 6 months' stornge (table 8) than those tcsted unstored or after 3 
months' storage. After 6 months' sLornge potntoes that receivcd 
lower scorcs were less dry and had It tcnc\ency to be soggy. 

n{ealine88.-~[ean vnl11cs for mealiness show that in both years 
length of storage was il, significant faelor. ,Yhether boiled, mashed, 
or baked, potatoes ('ooked bdor<' storng<' W('l'C significanLly more 
mealy tllltn whell cookt'd aft('r 6 months' stomge at:. 40° F. Dn.ta 
from both YC'llrS show that potatoes boiit'd after 3 months' storage ttL 
40° or 55° F. \\'c'r(' signifiC'nntly 11101"(' n1('l1I.\' than those boiled after 6 
months' storagc' fUlel tilt'.\' were signifi(,antly less mcaly than uns\orcd 
potatoes. 

Flaz'07'.-DetC'riorntiou ill fh1Yol' of potato('s nlso was pmgressivc ns 
sLornge time was prolongpc\. Tn most ('nsC's potatoes ('ookC'(\ bdol'e 
storing wer(' significn,nlly \)('ttl'r in fla\'or thnn thosc stol'Pci for ('ith('r 
3 or 6 months; nlso th('r(' \l'llS ::;ignificl1ntIy l('ss dpteriol'l1lion in flayor of 
potatoes stOI'C'c\ :3 months [hnn tllos(' stored for tll(' 6-month )wriod. 
~lol'e significant ('hallg!'::; in fln\'or Wl'n' shown in baked potntoc's from 
the 1948 crop tind in boile'd, IlHlsh('d, nnd bn kc'd pota.tc)('s from the 

10 OF SAMPLES 

60 • 
I] 1948 


II 1949 

40 

20 

o •STORAGE (months) 
FIG('I{g n.'-,)udl'(':-;' d\'!('\'IiolJ of swcet fl:wor in cookcd potatoes. 
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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 
flayor was detected in any sample. A summary of these results 
showed tllat such off-flavors were frequentlytusted in cooked potatoes. 
~:fore of these off-flavors were reported present in cooked potatoes 
from stored than from unstored samples with the greatest amount 
present in potatoes stored 6 months at 40° F. In all sample lots 
there was consistently a 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 
off-flayor. Presence of sweet Havor was detected in approximately 
10 percent of the samples stored for 3 months at 55° F. (fig. 6). In 
those stored at 40° F. sweetness was obseryed in slightly more than 25 
percent after 3 mouths' storage and in about 50 percent after 6 
months' storage. 

CO)fPOSITJON OF RAW TUBlms OF ALL SAMPLE LOTS 

.A sample consisting of 10 tubers from each lot of raw potatoes was 
analyzed f01· various chemical constituents at the same time that a 
comparable sample was used for cooking tests. The primary ob­
jective in obtaining these data 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 arc presented to show the yariations and 
sitnilarities ill composition of the samples used in this study. 

The data in the tables that follow arc based on the composition at the 
time of analysis ,,,ithout any consideration of the slu-inkage that 
occmrecl during the preceding stomge period. Slu·inkage in most of 
these lots ranged, as shown in an earlier publication (31) from 2.8 to 
7.4 percent for 3 to 6 months of storage. 

'rhe composition of the individual variety lots from the various 
locations is given in table 9. It must be emphasized that a comparison 
of variety performance should take into account that all of these 
variety lots were not, produeed in the same locations. The range in 
dry matter content·, from 16.] per·cent for the Chippewa lot from 
Indiana in 1948 to 25.6 percent for the Russet Burbn,nk lot from Wash­
ington in 1949 is an eXfunple of some of the variation in composition 
that occurred in these lots. Similllr variations arc apparent in the 
alcohol insoluble solids and stnreh contents. Tolal nitrogen content 
of the lots differed considerably but varintions within va,·iet;ies were 
nearly as great as the entire range. This is shown by the Kn,tahdin 
lots, which ranged from 0.29 to 0.43 percent. This indicates that 
location and cultural conditions may IlI1vc as milch influenee on total 
nitrogen eontent as var.ielal eharlu:terislics. In most instances lots 
that were high in total nitrogen content were also high in ench of the 
various nitrogen fmotions thlLt were annlyzed . 
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TABLE 9.-Average 1 composition jor each oj 6 varieties oj pota,toes .from several locations, 1948 and 1949 ~ 
~ 

- ->-'>--~""""'---~-'~~ -."-,,~-~- - ~-------", ---"~- --~- .-. ...-"" ~--

Nitrogeni ~

' Alcohol t-3Juice per i pH of juice Dry matter: insoluble Starch 100 grams t<j

1 Total Protein Nonprotein Amino 
Variety and location : ; ~olids I I ' ~ 

_________i1_9_4s_1~::9 :~::"~">::~J_19_4_.8 ':9_4_91_19_4_S _1_94-=- _1_9_4_S!~::~_::4s1_19_4_9 _19_4_8 _19_4_9 _19_4_8 _19_4_91_19_4_81_19_4_9 ~ 
Per- ! Per- I Per- Per- 1 Per- Per- Per- Per- Per- IPer- Per- \ Per- Per- Per- Mil/i- Mil/i­

Chipp.~wa: cent Icelli; cent cellt?! cellt cent cent, cent cellt. I cent cent cent cent cent liters liters 
JndJ.lIla ______________ 16. 1 17.1, 14.3 15. _ 10.2 11. 2 0.30, 0.32 0.1210.1310.18 0.19 0.09 0.10 33.4 33.8 6.07 6.03 

1 ~ MllilJe ___,------------ 19.n! 17.21IS,3 15.U' 14.112.0 .33\ .31j .]5! .14j .IS! .17 .09\ .08 33.3 34.0 5.95 6.08 t<j
Miehiglln, ____________ 20.3: 19.2, ]s.n, 17.8113.713.11.37: .2SI .13! .131 .19! .15\.10 .OS 25.132.26.00 6.13 ~ 

A\'emge ___________ IS. 7, ]7. SI, 17.1: 16.2' 12.7 12. Ii .33! .30. .1.5: .131 . ]S! .17 .09! .09 30.6 33.3 6.01 6. OS ~ 1
Green. Mountain: '1 I' I, i \ ' I , ....Mtllne,L ____________ 23.0i 21.6' 20.9 H). 9, W.4: W.4 .34, .32 .IS .lm .W!1 .16t .08, .09 2S.1 31.7! 6.226.17 ....

l\'l:line~]L.----------' 20.6: ]9.4 19.0117. S, 14.2; 14.5 .31\ .31 .17 .15! .17 .1Sf .071 .09 2S.4 34.2i 6.111 n.10 o 
New York_ . __________ : 23.2, 21. 2 21. 71 IS. S: 17.71 15.3 .32; .33: . 15, .15, ,14, . Hi: .09, .10! 2S. n, 2n. S! n.221 6.35 0) 

. Averagl'------------i 22.3: 20.7 20.51 IS. 91 Hi. 1[15.4' . 32i, .321 . In: . 15 . W, .17) . OS: .09( 2S.41 30.9!1 n. 18\ n.21 
Insh Cobbler: ,I, • !, II! ' I s 

,j , r" I I

Mnille ______________ 21. 9! 21. S 20. ni 19. S! 16. n J().31 .37' .3S, .20 . IS .17 .20, .09: .11: 27.5' 25.61 5.9Si 6.15 'fl
North Dakota ________ 22.0' 23.4,' 20.1122.0: 15. S 17.3 .34, .29'1 _ IS .16' . Hi' .13 . OS, .07: 24.2 2S.9: n. 12i n.15 

tj\Visronsi!L __________ 20.3f 20.6 19.0: IS,7: 15.51 14.41 ~O: .34 .15; .17 .15i .17 . OS .09! 2S.5i 2n. Si 5.931 6.17 
::=JAvernge____________ 21. 4,21. 9: 19.9: 20.2: In. O. J().O' 

• 

.34, .341 . IS: .171 .16[ .17; . OS: .091 2n.7: 27.1
1
1 6.01: n.16 

Katahdin: ,:. I 1 I ,I: Ii: : ~ 
Colorndo_____________ 22.7 24.1\ 21. 4! 

1 
22.6; 17.6 IS. 2, .29 .33.. 14; .151 .15, . IS! .osi .10\ 29.4[ 31. 31 6. Hii 6.22 

1\Iaine ______________ 1 21. 5~ 20.2' 19.8! IS. 4, J() . .I 14.4: .3n: .34! .18' .1nl . IS' .18; .101 .091 2S.0: 30.61 5.971 6.25 ~ 
PcnnsyIYlllli:L ________ , 20. I, ]9. SIS. 2: 17.9 14. 4, 13. S, .391 .431 .1S: .21i .21; .22 .] 1: .121 25.2; 31. 11 n.13: n.21 :>Avernge____________ i, 21.4121.4 19.5: 19.ni 16.015.5; . 35j' .371 .171 .17 .1Si .]9; .101 .10! 27.5[31.0\ n.0916.23 CJ 

;:dRusset Burbnnk: ,I :;. I j , : I I I I 
Idaho, AI,)ercleell ____ oj 21. 9 22. n 20.4 21. 11 16.4 17.3; .30 ' .31 ',13' .13: .17 . lSi .09 .10132.5: 21.11 n.07,' n.09 d 
Idnho,' Ashton,. _______ 23.6' 22,7,21. 6 20. st, J().5 ]7. n .35 .2S1 .17i . ]3i . IS' .15: . ]0,' . OS 26.2i 20. S16. 05 5.9S q 
Washington. ________ 23.3: 25. n' 21. 9: 24.31 IS. n 21. 2 .271 .30 .14: .15 .13i .15! .07 . OS 33.41 24.2 6.09 n. l() 

Ayernge ____________ 22.91, 23.n, 21.3. 22.1' i7.2 IS,7 .31 .30 .]5 .14 .16 .J() .09[.09 30.7122.0 6.071 6. OS ~ 
::::lTriumph: ' I t<j 

North Dakota, Grand , I . I
Forks______________ 20.9, 22.2' IS. n 20.1 13.5 15.1 .3{i .37 .19 .19 .17 . IS .09 .09 25.2 27.6 6.09\6.22 

North Dakota, WIlI- , iii I 
hallll _____________ 22. S[ 20.91 21. 21 IS. 81 ]7.2 14.21 .27 .33, .14, .17 .13 .161 .071 .08 25. S 24.7 6.07 6.17 


__A;:.£r~~~:::--::::7_~--- 21. S, 21. 51 19..9.' 19. 4i 15.,31 ]4. Hi . .?~ __. 35! . Hil .. IS . I~L ..__l?~,:_Ot . OS 25.51 26.1 6.0S\ 6.19 

1 A\'erage of 12 anlllyses (4 storage cOllflitioJls x 3 replicutioJls) expressed on fresh-weight basis. 

http:6.09\6.22
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The potato tuber is rather unique among plant tissues. It is seldom 

• 


• 


• 


that the protein. and nonprotein nitrogen fractions occur in as nearly 
equal quantities as they do in potato tubers. It is evident that the 
ratio of protein to nonprotein nitrogen varies 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 exceeded the protein fraction in both the Chippewa and 
Katahdin varieties and was slightly higher in the Burbank variety. 
The two fractions occurred in nea,rly equal quantities in Green 
).fountain and Irish Cobbler whereas in Triumph the protein fraction 
slightly pxceeded the nonprntein fraction in all lots. 

TABLE lO.-Total sugar content oj 6 varieties oj potatoes Jrom severall 

locatio1l8 81m'ell at 400 or 550 F., 1948 and 1949 
-- - 1948 l----1~9-4-9---

r::: C::. 
0 0 
It:l 0 
It:l I -;<

Variety and location 

1. 12 
1. 27 
2.01 

.26 I .77 .92 
· 31 i . 98 1. 22 
· 28 i1. 05 I 1. 34 

· 28 ' . 831' 1. 02 
· 30 1. 36 1. 45 
· 22 . 87 1. 12 

· 28 : . 91 I . 91 
· 55 [1. 09 I 1. 19 
.25 i .81 .87 

COlHPOSITIOl\ AS ,\FFECTED BY STOHAGE CONDITIONS 

It has beNI shown (58, 71) that storage lenlpt'I'aLuJ'e exerts a great 
influence on the sugar conLent of potatoes uut; has relat;ively little 
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effect 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 lVIountain and Triumph were consistently high in total sugar 
content (table 10). This is in agreement with others (71, 72) who 
have also found that at low storage temperatures these two varieties 
accumulated greater quantities of sugar than such varieties as Irish 
Oobbler, Katahdin, and Russet BUI·bank. 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. 

rfABLE 11.-Reducing s1Lgal' content I of 6 varieties of potatoes from 
several locations stored at 40° or 55° F., 194.8 and 1949 

1948 1949 

~ ~ ~ ~ ~ ~ 

Variety and location 
~ 

0 
10 
10 

~ 
~ 

0 
0 

"'" ~ 
~ 1 

0 
0 

"'" ~ 
d ~ 

0 
10 
10 

~ 

0 
0 

'"'" 
~ 

0 
0 

"'" 
~ 
~ 

~ 
! 

~ 
~ 

:@:~ 
~ I ~ ! 

~ 
! 'I' 

~ 
~ 

~,~ 
~ I ~ 

____________,-=-~\~I~i z I.~~I~ 
; Ii, 

Pe/,- : Pe/,- ; Per-I Per- ! Pc/,- ,Per- Pe/,- Pc/'­
\Chippewa: I cen/' ! cwt I cent I cenl ! cent: cent i relit ccnt 

Indiana___________________ 0.12 0.02 11. 00 iO. 840.17 10.250.51 0.25 
Mainc____________________ .07 ! .021 .42 I .3U : .20 ; . 12 : .84 .71 
Michigan., _________________ : .23 ' .11 \. U8 I .54 ' .37 i . J9 ; .77 .83 

Grecn. MOllntain: i . !: i
Maille, L.________________ . U3 .25 1. 11 1.02'.30 .23'.00 .78 
Maine, 1L _______________ .! .44 .33 1. 14 II. 00 .36 .20 I .73 .94 
New York. __ • ____________ i . 19 .20 11. 10 .1. 05 .71 .57 1. 4fi 1. 34 

Irish Cobblcr: 1Mainc____________________ .00 .01 .40 t • fiO · 10 .08 .42 .57 
N?rth :qakota_____________ 1i . 12 .03 .31 · 18 . fi2 .89. 99 1'1. 14WlsconsIlL________________ ' .01 .01 .75 .93 .25 · 15 .72 .93 

Katahdin: ;
Colorndo__________________: .08 .15 .73 . fi8 .43 · 12 .40 .50
Mainc ____________________ : .02 .05 .87 .87 .28 · HI .98 I. 0 I 
Pennsylvnnia_. ____________ .04 .03 .93 .89 · 15 .07 1 .52 .fi4 

Russet Burban k: I.
Idaho, Abcrdccll. __________ .Ob .12 .89 .8.5 .25 · Hi ! • no .021 

Idaho, AshtOll _____________ 1 • ]{j .05 . {i3 . til .82 .42 i .77 .90 

Washingtoll _______________ l .05 07 1. 70 .79 .09 !.43 .50
1 

· 21 .
Triumph: i 

North Dakota, Grand Forks.' . 22 . 40 i I. 28 .71 .38 : .99 1. 01 
North Dakotn, WalhalllL ___!.22 . 31 !1. 14 .07 · 47 p. 24 1. 40 

I I 

• 


• 


•

Each figure reprcsents thc mcan of 3 analyses, all expressed on frcsh-wcight 

basis. 
I 

http:1.02'.30
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• • 

_________________ _ 

_________________ _ 

'rAn!.!': ] 2.-A'I'l'l'agi' l composition. tit potatoes [NUl], dUfel'ellt storage conditions, 1948 a.ncl1949 
FRESH-WmmlT BASTS 

C":l 

• 

o

Storage' time', te'mpe'rntllre', Dr\' ,Al('ohol i ...__ Sligar __________._.. _______N~~rO~()tl.~______ ,Juice per 
and }"l'ur I; til" .insoluble" Starch I! ' R d IC ! N n 100 ~I I 

o 

I a ,1 solids· Total I Sucrose ~n~ - 'rotal Protein J pl'o~ein Amino grams o 
---------.~--. D -----~, I . :---1---- I I Milli-
Unstolwl: Perl'(,lIt ~ 

1048_~ Prrcrn/ Pl'rcrnl j'crcell/. I Percent Pcn·ctll I j'cl'ccnl IPercellt ! Pel'cent I Percellt, WeI's
21. 051040__ .. ______________ _ 10. 80 15. 8 O. 50 I O. 34! O. IU II O. 32 I O. 14 I O. 18 j O. 10 I 33. 9 ~ 20. 7G 10. 21 15. 4 . 50 I . 10 I . 37 . 32 . ] 5 I .17 . 09 I 38. 5 >1Stort'd: 

3 month" Ht 550 F.: ~ 10·18 21. 00 10.OG 15.7 .30 .20 t1
1040. _. ____ . ___ _ . 13 .30 18 · ]8 .00 20. G21. 10 10.84 15.7 I .40 .17 .23 C":l 

3 lIJonths at ·10° F.: .33 .17 .Hi .00 27.8 o 
1;>'I!.HR _____ .. __ 2.1. 02 10.72 15.3 i I. 37 .50 1 .87 .3G10·19_ __ _'" ______ _ 10 '1:1· 1S · 18 28. 4 "" 20. 80 IS. OS 15.2 I. 21 . '13 o

G lIJonlh~ at 40° F_: .78 I .33 · 15 · ]8 .00 29.7 Ul 
10~S 

19·H) __ _ _________ • 21. 04 10.52 15. G I. 50 .00 .87 i .37 .18 18 .00 24.8 
::3 

21. 72 Ill. 50 15.3 1. 32 
1· 

.47 .85 .33 15 · 18 .09 29.7 ~ 
,~.- - .~-.----.:.--~ -.....- "~.~ 

DRY-WEIGHT' BASIS ~ 
I:jt'1l:;!OI'('c!: I

10·1 iL . _____ .. _____________ .i_______ _ >
C":l1940 ______________________ L______ _ 03.0 N.G 2.3n I 1.01 .75 

D2.4 
].55 · 7] .84 .49 163.0 r3 

U. 0 .84 1.82 I.M o
Stol'l'd: 2.0(j I .OD .85 . '15 170 

Ul3 mon!hs at .55" F.: 
~ 

t 

D5.0 74.3 J. 84 I I. 25 .59 1. 72 .85 .87 .44 128 I:j:gj~--~ - ::-~ -~ :~::====!=======: D3.4 73. D 

o 
1. 88 .7n I. OD 1. 58 .82 .70 .44 133 '1:13 months al 40" Ii'.: i o 

r301. 0 70. 4 {j. 44 2.37 4.07 1. 70 .8G .47 133~ ~j ~ -~ ~ -.~ . ::=: ===~ ==I::=:==== 00.7 72.3 5.52 I. 88 3. G4 1. ,58 .85 .44 ~ 6 months nt 400 F.: : ~~ Ii 148 o1048___________________________ _ 
['j 

1040__________ .. __ . ___________ _ S8.8 70.5 7. 03 3. on 3.07 J. (i9 1 Ul.84 .85 .42 1.14no. 0 70.3 5.70 I. 00 3.77 I. 55 .73 .82 .44 J38-i 1 CI:) 
1 HIl~l'c1 011 51 Illlulys('s: 3 n,'pliclltes of {j vaddie's frOll1 2 or a IOCIlt.iOIiS. ~ 
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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 io~ all varieties and locations combined give only the variations 
in the constituents that are due to stomge conditions and year of 
production. Alcohol 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 dr:y ma,tter is matcrial other than starch, there is the possibility 
for other compounds to have considerable in(luence on the cooking 
quality of potatoes. Alcohol insoluble solids and starch contents both 
showed some changes during storage, espccially at the lower tcmpcr­
atures. 'When considered Oil a dry-\\"cight basis the loss in starch 
appro::dmated the gain in total suga,r content. The changes in alcohol 
insoluble solids roughly paralleled those of starch. 'rhe other most 
apparent variation was the volume of jui('c that could be pressed out 
of the macerated raw tissues. The quantity of juice decreased with 
storage at both storage temperatures but more rapidly at 55° F. The 
total nitrogen content and the various uitrogen fmctions showed very 
little consistent change with storage. This is in agrrrmNlt with the 
findings of Stuart and Applrman (liS) who noted tha,t the nitrogen 
components of stored potatoes remained J'rmnrkably stable until 
sprou ting occurred. 

RELATIONSHIP A.\IO:-:G CO."POSITIO'\',\fJ FACTOHS 

The existrncr of a rdnJion bel,,"een specific grHyity anel dry matter 
and bctW('('ll specific gra\"ity and starch has been known for many 
~l'ars nnd commercial application has been mnde of' this knowlrdge.
In recent ,"ears n, lllimbel' of workers Imyr en1culated codficients of 
eorrrlation" for this relationship. \"on Sehede, Svensson, ami Has­
musson (66) give a ('oeffieient of 0.9:H for specific grayit.v nnd dr.v 
matter. Glynne and Jackson (22) working. with one vllrirty, King 
Edward, found \'ulues of 0.972 and 0.875, Dunn und Xylund (1':5) 
0.869, I.e Clerg (41,·) 0.81 to 0.85 for two vnrielies, and WiUaman and 
"West (69) n some\\"hllt lower figurr of 0.6:37. Thr datn. in tablt' 
13 represen ting 6 \'ari!'t ies of pota,toes produ(,ed in nrellS l"!wging 
from ~Iaille to "·nshington gaye ('oeffici('nts for the sprcifie gl"flyit.\"­
dry nUl-Her rrln.tionship more nearl~" in agrremC'nt with thr highrr 
values givrn nbovr. The ('odfieipnts for the stored samples wen' 
about til(' s:un(' or slighly higher Ullin those for unstorNI sn../llpl(\s. 
which indieated that storngC' eonditions had little influcn('C' on till' 
spreifie gravity-(lI'y maUel' f"('ln.tionship. Stan·h ani! n,leohol insolubk 
solids show about the same I,plationship to SIH'C'ifie grayily as does 
dry mnUer. The <'olT('lnJiol\ brtween dry mnUer nnd. slnreh was 
slightly higher before stornge thnn nJL('1" 6 months storage. This IlIlly 
be due to It change of somr of lh(' stareh to sugar but n, similitr Ir('nd 
in tllr aleohol insolu ble solids is not nppnr('11 t. '1'1H' eorrelntioll of 
dry maUer' with ale-ollol insoluble solids gay(' the' highest. ('oefrkients 
of nn~' relationship studj(\d n.ltho\lgll the' corn'lation brtween alcohol 
insoluble solids nnd starch WItS almost rqually as high. 

• 

• 

• 
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TABLE 13_-Coefficients of correlation between variou.s chemical con­

• 


• 


• 


stituents of potato t'ubers, 1948 and. 1,91,9 

FRESH-WEIGHT BASIS 

Potatoes stored 6! Potatoes not stored months at 40° F. 
Correlation factors 

1948 1949 1948 1949 

Specific grayity versus: I' 
Dry matter_________ • _____ +0. 8.59** ,+0. 953** '+0. 937** +0.962**
Starch______________ • ___ .. + .841** :+ .938** + .816** + .946** 
Alcohol insol. solids . ______ + . 868** !+ . 948** . + . 895** + .960** 

On- matter versus: - Starch____________________ + .919** :+ .961** ,+ .885** + .941** 
Alcohol. insoI. solids - -- - - • - - i+ - 965** 1+ . 986** ,+ . 965** +.981**Total mtrogen___________. __ ,­ .048 :-.001 .253 _ 191 

Alcohol insol. solids versus: ' 
Starch __ ._. ______ •••• ____ + .980** :+ .972** + .929** i + .974** 
Total nitrogen ___ • _________ , - _ 304 . 002 ___________________ _ 

DRY-'WEIGHT BASIS 

Dry matter 1 versus:
Total nitrogen _____________ ." . 682** _ 707** _731 ** .688** 

Specific gravity 1 versus: :Starch____________________ + .615** + .699** + .496* + _ 782** 
Alcohol iusol. solids -+ _54.5 * + .42.5 + .330 + _730** 

Alcohol insol. solids versus: Starch_____________ ,-.. - .. - .. + .912** T .669** + .702** + .867** 

1 Dry matter and specific gra\'ity \'alups on fresh-wpight basis were llscd in 
these correlations. 

** Significant at thc I-percent lc,-cl.
* Significant at the 5-pcrccnt Icyel. 

Total nitrogcn cont~nt on n, fresh-\\'C'ight basis did not give n sig­
nificant rclationship with the dry maHt'l' (,on tent, although n, slight 
trcnd was noted for nitrogen content to decrease as dry matter in­
cl'cased. On a dry-weight basis the nitrogen con(C'llt showed n highly 
significant negatiye correlation with the pCl:centage of dry mattel'. 
The indications arc that the nitrogen contents of the variety lots were 
morc similnl' on a· frC'sh-w(·ight than on n. dry-wC'ight hllSis. 'VhC'1l 
the nitrogen contellt 0.11 n, frcsh-weight bnsis is di\'ided by the percent­
age of dry Ilultle]', the I,t'stllting percentage of nitrogen on it dry-weight 
basis vitries inversely with the dl'~' maHer conten.t OIl n. fresh-weight 
basis. As nitrogen contrnt is grl1rrnlly found to IlllYC a ncgiLtive und 
dl',Y matter a positi\'C' {'olTC'lntiol1 with mcalinC'ss it would seem 
difficult, if not impossiblr, to 1In.v(· it potnto high in dry matter and 
high in nitrogcn con ten t that would ulso hnve n very mcnly texturc. 
Bused on a nUll1bel' of n.nnlysC's, Enst (17) eonduded Lhat it should be 
possible to In-('('(I n, vnriety with it high proportion of prol~in to 
cal'boh.wlrn.te nnc! with cll'simble qWl.Iity. [Ie states that I'a high 
pCl'eentagc of nitrogenous IlHlttC'l' is not eo.JTC'lnted with n, low dry 
mn.ttcr content." However, nO correlation values were given and 

http:cal'boh.wlrn.te
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when coefficients are calculntcd from his data, thc:,,' show highly 
significant ncgnti,'c Ynhl('f; (-(Ull to -O,9G) I)('t\\'ccn nitrogcn and 
<lIT mattpr C'ontpnt. 

Data from t11t' pl'PSetll study show llin I stareh on a dl'y-wpighl basis 
WitS significantly condittpd. wilh sppeifie grayity nnd with alcohol 
insolu blc solids a.lthough tlH' eodficiC'llls arC' not as high as on It frcsh­
wpight hasis, This illdien,les thn,t the in(']'ensC' in alcohol insolu.ble 
solids is accompanied by an in(,1'('ns(' of sllndt in the aleollOl insoluble 
solids, 

HELATIO'iSIIlI' OP CO\IPOSITIO,\·\I, FACTOHS TO 1',\LATAIlLLITY 

Attcmpts ltn,Y(' b('l'lI llmdl' in th(1 Pilst to ('ol']'('lnl(' eomposition with 
palatn bility elw1'nct l'l'isl i('s,:\ I ('ali nt'ss 1ll1s g<'n l'J'n.l I,,' ,I'c'cci ypd thp 
most atlpntioll, In this slud.'· tilt' illflu(,I1('(' of it nUll1bel' of physic-al 
and chemieal elllu'aett'ristics of tltp tul)('l's on fivl' pniatfLbilily eha1'­
nctt.'1'isties art' eonsid(,!'l'd, FOUl' of lilp composition:ll fuetol's 1'I'P­
q upn tly ('onsidel'('(\ as lin "ing :lrpi:lt ion to q unli t y :11'(' s!)p('ifie gr:1"i t.", 
dr.,' matter, "taTch, nlld n leo hoI insol u 1>1(' sol ids, AI though th('s(> 
fou!' factors nJ'(' ('Iosply H'!a [('d, ns s!to\\'n in 1:1 bll' 1:3, tiley gin' it 

slightl:,,' diJi't'rent IlWtlSUI't' from:t ('oJl1j)ositionlll stalldpoillt; Iht'l'l'fol'l', 
it is of intpJ'('st to ('omp:-u'p til(' l't'lnllon of ('n('il of tll('s(' to thl' \,:1l'ious 
palnlil hili ty fnelo!'s, Till' ],l'lo.t ion of olIH'I' ('om posi I iOllnl fnetol's 
ill('luding ::;ugtlJ'S, lIitl'o,!!<'1l fl':lC'tions, und l'XPI'p::;spd juiep to till' 
palntahilit," l'!llings al'!, al;;o ('oll;;idt'I'l'(1. 

'I'll(' ('opfli('il'lIts or ('olTl'lnlioll !!in'1I in mlll(·;,; 14 to 22 W('.I'l' ohtnim'" 
by using [IH' dH'll1il':d tlllulysp,.; (j'r ulH'ookpd potn tops from ('om pam bit, 
lots that J'l'el'i,'pd t1](, snllH' handling il.nd stol'ng(' (I'Pt] tllH'nt tiS tilo::;(' 
ust'(\ for (,,':duntinf,!' pnlntnhility :U1d ;'ookill,!! <tun'lit,'-' TIll'l'odli('iPllts 
fOl' (,H,('h slom,!!!' pl'riod :l nd rol' nil stOI':t,!!(' !)('I'iods ('omlJim>d il1\"ol \'(' d 
til(' use or nil of til(' pnlnlnlJility SC'(l!'('S for thp val'ious sttmpl!'s llnd th l' 
nnnlysps of th!' I'IlW tuhpr..; ('xprpss("[ on both n. fl'l';;h- and dl'y-wpigil t 
IWsis, 'I'I\(' (,()l'f/i('i(,llts ill tltp tn bit's are ginn ill dl'tnil for till' COIl1­

posilional factoI'''; on ('itlll'I' til!' [n'sh- or clry-\"pigltt btlsis. wilichl""PI' 
gH'"(' till' higil!'st (,OI'I'plntioll, 

·".'lnr'Uic !I/'(//'it!l,··-~\lnl!'r(lll"; JlJ'opos:d..; (,. lU, J:j, ,!{j, .p> for tIl(' mw 
of sp!'('ifi(' gl'll,-ily ns n I1\P:l";\lI'(· of Clunlity ill potnto('s hlln' \)N'11 

madt'. :-;OIlH' ill,"c,,,tj~nt()/',.; lln\'(' found ill n f'l'\\" inst:1n('c,'s II "PIT limitpd 
rdatiollsilip IJl't'\'C'(,li s!)('C'iil(' ~I'uvity HII<I J))pnlilH'ss. GI'('pnwoo(\, 
~ kKl'ndri('k, a.nd Ilnwki n" (J.~ I WOJ'k; n~ wi tit GY:1 I'ip[i('s 1'1'0111 :2 fill'ms 
found Ih(1 llH'lllirw:;s SC'Ol'C';;' boJ'(' little> rplntiollsllip to sl)('cifi(' gnwily 
mtings of lill' jloUUoPs fl'oJll 1 fUrlll, '1'1\(, sp('('ific gl'nxity '\'ns 1'('la­
tink low :Ind of tl. IHlJTO\\' I'll 11 gl' , 1.[);'j();'j to 1.0111. From tin' othpJ' 
fllrnl till' POl:ll<)('S Il:ld a sligiltl,,' ",idl'/' J'Hllgl' ill "1)Peifie gnl\'il,\' n,nd 
sllo\\'('<1 it dos!' l'('ln t iOllship 1)('1 \\'l'(,11 s!)('('ilk gl'll\'ily and II1P:1Iin(';;s, 
Kirkpntl'ick, ~I()untj()y. AIf)l'i~,;I1t, and II('in7.(, til) who nlso \\'ol'hd 
\\'ith potn,(o(ls 01':1. 1'('lnli\'('I." IlH1TO\\' !"lngc' ill spl'c,jlic graril,," (1.06 to 
1.0HJ did not find n stutisti(,:tlly signiiic:1nl 1'C'lntionship l>I't\\'('('n 
spc1cifje gTu\"ity and IIlPHlilH''';s nlthough tlll'I'p wus It s\lg~('s(iY(' (I'('IHI 
in tIl(' posit]\"(' c'op(fi('ic'l1ts fOJ' til!' boilpd. IlHlshc'r\, nnt! Imk('<1 sUI11pl('s. 
'1'11(' potfllo('s IIsPcI in thnt study \\'PI'(, of' til(' C''lriy S()uth('I'Il~gl'()\\'n 
('rop. which :tn' usually han'ps(C'd nt 1\ \,pry il11lllntul'p sInge' of d('\,('lop­
11H'llt, ilnd ('olls('(!u(,lltly ll!'e' dil/'!'I'Pllt 1'1'0111 til(' ~nl'tlr(,I'n-,!!I'()\\,1l laIC' 
(,I'Op in qualily facLon, nne! in tIl!')!' ll;it' ns It !'oolwd pl'odu('1. 

• 

• 

• 
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'l'AH1~l~ l4.-('()(:tlici('11(8 (!{ ('(J/'I'(,/(/(ioll belll'erll 8pC'cUic !/I'n!'it!! (d /'(1,'W potatoes from dUf<'/,NII slora.!!!' time8 nU(/ tempera,­ o 

olu/'es and pa/a/abilily ('//(/l'(/c/('/';8Ii(,8 <d c/Jo/.:ed 7I11ta/o('s, 1tJ.18 and 10,19 o 
., ......,-.--~-~- ',,~ ....-"---... -~,.., 

~ Hpl'eifi(' 1-(1'II1'ity Vl'rSlIS- C) 

D 
CjCouldnR IIwi hod, 1l1(lrng(' 

tiJIII" HlIlI tl'lIlpI'rll(lIn' AhSl'Il('p of Sl,llighill" ColOI' I)r,l'II(';;R M('lIlil1('~;; Ii'I II VOl.' § 
~II).IS 104\J I n·jX 10·10 1\1·IS 1\)40 J(HH Ifl40 1!l4S 104fl 
~ 
o

I\oilt'ri : 
1'n:;torl'tl 

(") 
n. nO·I* O. XliX** 'n. IXIi .~ O. 5afi* 10.757** 10. XI·I** 10. 5tH)* lO. .';21 ** to.401i* +0. H2O o 

!;:.o'I:'tol'pd: ..... 
3 Illollths lit 55" F "0.72·1** · XI5** · :-I;~2 • ·Ill.'; I. !l2·I** + . S(;·I**' -1.707** r.814** t. ano 1-. IRO o3 1Illlllths lit ·10'" F . fi.Ji** · XXi')** · ;WX ! . .';(\7** (Jl· ·IOX t • Xf\7** I. fina** I . HOO*'* +.224 , +.4!l5*
fllllOll(ils lit "n',' F . ,IXO · !JtHi** · ·10;) • :~!i4 t • SIi:3** f . n;{7**, -t. ()()O** 1.77fi** t. 508* +. :3014 ~ 

All stol':lg!' ('Olltii{iolll< .li7n** · !l1)'!** · ·1·1·1 · ·Isa* i . on 1** t . !)2G**; I . 72;~*"' +. Hn I**: 1-.42S I +.470 
H o!lllIslrl'cl : ~i I('m;{or('d >­! . 205 .013 I . 757** 1.517* !I. (iGG*'* + . 7(H** .0:l2 : --,OS4 t'"Sinn'!!: 

3 mOil tilli Ilt 55" I,' "1t ~ 207 1.201 I. XliH** !. H21**' -t. 007** +. H5G** '1-.520* -+. '.HiO >­:3 I\IOJI t hs :It 4!F It' t. I S5 t • ;{20 +.025** + . SOIi*" -I. H24** I . S7:.3** 1.50a* -t. <LSIi*
() 11101 If Irs lit ,I()'" I,' ~ t. ao·, +. ,1(\1 j • S·II** t, X02** f'. 74a** '1. H80** f.4£i:3 1.515* oAll slorngl' ('(Jlldil ionK 1.2(iX j • 302 1.002** ! . S02** + . il47** j.. il71i** r.400 +.5:31* ::0 

Bllkp<i: (Jl 

l'nK!on'd t. I 1·1 .t.2()1 -f • 71)(i** t .825** 1. fil:3**: +.715** t . 1.55 +.501* o 
:{ .III0llt Irs Ht 1i.5" It' ! . ;-121) "1'. -15G 1.780** I. HOO*'" 1 . 745** +. Hfi5** t.253 +.508*3 Illord.lls II I 40" I·' , .21)·1 rc1.5U2* j • XIX** t . H52** I . 7flS**i -I. Hsa** 1. 2:31) : +.4GO oG I!lOIl! h$ at 40" I·' i .41H i. 1\)0 t • HIlO** 1_855** t. 700** ,..;j+. HOH** t.550*, +.52G*All ,;(oragl' rOllditiollH I. an I. :351 1.835**1. SH8** I . 7HO** +. 002** +. aos +.597* ~ 

o 
t'1 

**Rigllifi(,;1111 ai· tlrp l-p('I'\'\'I)[ Ip\'l·1. (Jl 

*Higllifi(,Hlll at thl' 5-perl'('lIl I('n-I. 
~ 
C/,j 
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Inyestigators (25, 42) hnn' found thn.t potntol's ofrC'red to con­
SUll1l'rs in l"('tnil storC's for sp('cific purpos('s such ns frying, boiling, nnd 
baking must difl"('r npprC'ciabl~T in spl'cific grnvit," if Ilotict'nbl(' clif­
ferenc('s in cooking qun.li t~r nrl' to bc dl'tC,'('tpcl, It is appan'nt from 
th('sc citl'cl studips thnt n· eonsid('rnbll' rnnl!(' in sj)('cifie l!l'f1vity of the 
sampl('s must b(' supplil'd to th(' judg('s if n. high ('olTl'ln.lioll bt't\Vl'l'Il 
spl'cifie grnyit~- and ll1('nlil1t'ss is to 1)(' obtn.ilwd, .As sp('('ifie grnvity 
sl'pl1l'll,tion is n. prnelicnl Il1l'nsurcn1l'nt for dl'tC'rmining quality in 
potntol's it is impol'tnnt tlInt cn.rl'i\r\ eonsi<i('rntion 1)(' gin'll the 
l'l'lalionship IwtWl'l'1l sp('('ific gr:wity and n. numl)('1' of qunJity ehnr­
aetl'risti('s ns dl'l(,l'll1in('<I by a judginl! pnlwl. 

Thl' cOl'ff:iei('nts of ('oITl'lntion for slweific grn.Yity nnd pnlntnbility 
fnetors nre ginn in tnhll' 14, A signifiC'nnt ll('gn.tiw rdu.tionship ,ms 
found b('I.\"(,l'11 sj)('('ific gnwity :lnd s(>orC's for nbs('nC'c of sloughing 
whic'h 1l1eiLl1S that potnlOPs of high sl)('eifi(' l!r:wit," slollghl'fl mol'('. 
thn n [hos(' of low Sp(ldik gl'nyit,'" 

'I'll(' clryn('ss of t.hC' eooked potnto('s wus nry cim;('l," nssocint('d with 
th(' sp('eifje gl'Hyit~T as is cyidl'IH'('(1 by tlw high ('o(lfliei(lnts fOl' nil 
thr('(1 m(l(ho(\s of pr('parn.tion, Thp ('o(,(fjei('nts for n1t'alinpss nl'e 
slightly 10wC'1' tllfln thos(' fol' dryn('ss but nil the' col'f!jcil'nts nl'e highly 
significnnt nnd sho\\' that nW:llin('ss ilwl'pits('d HS tlH' s[)('('ifie gravity of 
th(' sampks iIHT('HSpd, Although pnlntabilit," S('OI'{'S for ll1(,ltlin('ss 
\\'('rp 10\\'('1' nftpl' storngp of tl1(' pot:l.tops (tnbll' S) tht' cO('ffi('i('nts of 
('olTpln I ion ind i('atpd n ('losN' associn (ion \\-i t h "p('eifie grnvi IT th:ln at 
hnJ'yrsttinH', Fln\'ol' \\'n" 11l1H'h Ie'"s clos('l\' nss()('inlpd th:ln pith('1' 
dl-ynpss Ot' lIH'nlin('ss witli "jw('ine gra"il," liut (li(' tl'('nd in all t111'l'(' 

nH'lhods of prppnmtion \\'ilS lowanl highpI' S('OI'('S 1'01' those' sampks 
witll higlH'1' slwcifi(' gnn'it,", TII(' ('0101' of till' ('OOkNI pl'oduet \\'ns 
not signifi('nntly I'plutpd to SI)('('ifie gr:wit," altltougll th('t'l' '\,:18 n 
ITC'nd to\\'l1l'd low color S('OI'('S 1'01' [hr high Slwcific gra,-it," lots in tltp 
hoilp<l potnt()('s n" indi('ntp(\ b," tlH' lH'gnti,'p ('odfi('i('nts, 'J'his 
tl'pIHI "'ilS I'P\"l'I'Sp(\ in tlip lll:lslI('d I1nd baked produ('ts, 

()ry mattrl',--As WflS pointl'd out, till' nnHlIlllt of <11','" mn.1 t('1' ,-nripd 
('onsi(\(,1'H hi)' in tlll's(' lots of potn ((WS, In ()J'(I('I' to no(p tltp ('fl'('('t of 
this nl.l'in.tion on qllll.lit,", (lip ('opfli('i('nts of ('olTPlntion for dl')' mnJlpl' 
and th(' pnJn(nbilit~, fHe(nrs nl'p ginn in tHIlIl' 15, A significant 
npgntiv(' I'l'lntioll ('xisl('c\ I)('t\\,ppn dl'" mn.t.!PI' ('ontl'nt and s('orl'S 1'01' 
sloughing, whi('II shows that potnto('s with n. IIigh dr", 111:1([(']' ('ont('nt 
slou(r1lprI 111 0 1'(' (IInll thosp witII II lo\\' ellT mitt te'l' (,onl('nL Tli(' 
elI'YI'l'SS of thp ('ook('d PI'Oc\u('( \l'IlS "PI'.\' clos({,' tlsso('in(('(\ \\'i(h thl' dry 
mntt('1' ('onll'll( liS is ('yid('Il('pd by tli(' HI'," high {'o('fliei('n(s in nIl 
th1'pp nH'(hods ofprPI)Hrntinn, },(puliIH'SS ",as influ('n('('d b~' dry 
mntt('1' ('on(Pll( to II slightly l('sspl' l'x(l'nt thnn dlTn('ss, All of III(' 
co('[ficipnts fol' nl('alin('ss '\\'('1'(' highl," significant nnd show thn.t 
I1wnlinpss scorps W('I'(, highpJ' in (Ir!' snmpl('s with highpl' dry I1lnUpr 
('onl('n t, Fln,'or wns m ueh I('~~ dORt'I," nsso('ill.t('d wi (h d IT 11111 (t ('I' 
but Ow tn'nd in nil t111'('P l1l0lltnds of pi'('pul'ot ion \\'ns (own.i'e! llighpr 
s('or('s fol' (hos(' slLmpl('s \\'ith highpl' dl','" I1lnU('1' eontpnt. Th(' ('0101.' 
of the ('00\(('(1 produ(,t was not significuntly influPll(,pd by the' dry 
mnU('r content nlthough llwr(' wn,s n ddinitl' (I'l'nd to\\,fll'C1 10\\,('[' 
('0101' SCOl'('S \I'itll incJ'{'using dry mnUpl' ('on!<'nt in Ihp \)oil('d potatof's 
nnd high('r ('0101' S('OI'('S with inel'pnsing ell',)' ll111lter ('onlplll ill the 
mashed nnd bnkwl pl'Oduets, 

• 

• 

• 
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TAl~LE I5.-Coefficients oj correlation between dill matter content ~'n 1'aw potatoes jrom. different storage conditions and 

lJalatability characteristics of cooked potatoes, 1948 ancl1949 g 

Dry matter verSHS­ ; 
Color Dryness Mealiness FlavorCooking method, storage Absence of SlOUghing! ____-,--________--;-________~----time, and tempertlture ____ ____1 --,­ ~ 

81948 1949 Hl<18 1949 ]948 1949 1948 1949 1948 1949 ~ 

~ 
t;jBoiled: 

enstorcd ________________ I-O. 579* 1-0,294 -0.308 -0.564*1+0.881 **\+0.810**'\+0.681 ** +0.733**1+0.701 ** +0.326 (') 

Stored: ~ 3 months at 55° F _____ • -.7,12** -,788**, -,286 -.489* +- 900** +.890** +.720** +.793** +.389 +. 168 ::;;
3 months nt 400 F .. ____ ! -,671**, -,91G**1 -.3U -.468 +. 84G**, +.885**, +. 716** +.865**: +.307 +.638** o 
6 months nt 400 F _ --- __ I -. .530* . -, 893**' -.465 -.212 +.838**1 +. H07** +.636** +.775**; +.422 +. 394 

All storage conditions. ____ -.671 **) -.892**: -.406 -. 558* +.921 **1 +. H33** +.756** +.819**1 +.497* +.536* 
Mashed: I t ~ 

§~~~~~r~d ------- ---- -----j-----.--t-------- +.275 -.090 +.873** +. 52H* I+.773** +. 683**1 +.09H -.OH2 :> 
Z 

3 monthsnt 550 F ______ ,_________ ,________ _ t' 
+.300 +.238 +.870**' +.875** +. 900**, +.872**1 +.4G6 +.476 \o"j3 months at 40~ F- _____ l_________ i_________ i +.2.17 +.3H2 +. 892**: +.8(;8** +.804**i +.8H8**: +. 501.* +.485* :>

6 months at 40°F'. _____ 1_________ 1_________ 1 (')+.283 +.329 : +.882** +.827** +.77.5**: +. 879**: +.429 +.530* ....,
All storage COlHlitions _____ J_________ i________ _ +.299 +.2G4 +. HI8**! +.858** +.8(;3**j +. 885**; +.473 +. 523* o 

Bat~~lored ________________1.________._________ Ul
+.241 +. ]65 +.863**1 +.725**, +.742**) +.618**1 +.167 +.567* 

~ 

oStored: I t:;j 
3 months at 55° F.-----l--------- ________ _ +.339 +.421 +.821** +.849**1 +.764**: +. 857**: +.343 +.501* ~3 months at 40° F. ______________________ _ +.513*, +.3H3 +.82.5**! +.829**' +.810**\ +.848**1 +. 192 +.580* o6 months at 40° F _______________________ _ +.4.50 +. lH . +.8.50** +. 8(;3** +. 794**1 +.859** +.545* +.529* 

All storagc conditions ______________________ • +.430 +. 332 i +.890**1 +.858** +.833**1 +.868**1 +.419 +.631** ~ 
___ __ ••.__________________________--.:..__~__--.:.___~e.~ o 

t<j 
Ul 

**Sigllificnllt nt the I-perct'ld; level. 
*Sigllificnnt at the 5-percellt level. ~ 

01 



- - - -

• • • 

TAIl1.I~ ] G.--Co~fficient8 oj correlation behL'eI'11 a/co/wI il1soluble sulids ('<Intel/tin mw IlotatO{'8 from. d~fTerent stoJ'O,fJe con(li­
~tions and palatabi/ity characteristics (!f c()o/.:ed I)(ifatoes, 1.9.18 ([,11(/ 19,1lJ 

Htorpd: t'" 

Cooking mc't hod, storage' 
tinH', nnd [('II1I>I'ratlll"(' AhSl'II('(' of slO1lghill1-( 

F.REHII-WETGH'l' BAS1S 

Aleolwl insolllhic' solids vprslIS­

00101' Dr.I'np$8 l'l'Il'aIi Il('SS Flavor 
-............_---------.------ ­

f'l
M 
(') 

~ 
~I!)·I~ 10"0 10·IS IO~I\) 1048 I04!) 1!l4S In4!) I!J48 1049 t'" 

Boilpd: 
I-lIston'li . O. fi()5** . O. SO·.I ** .... __ ' • - - - - + O. 010** -l- O. sal **j, O. 702** +O. 7:38** + O. 082** + O. 882 ~ 

3 llIonths lit 55° F .7S7** t:l · 704 ** f. HOO** +. S71 ** +-. 724** t.7SG** +.351 +.220 H
;3 llIonths at 40~ F · (i!lO** . !)05** 1-.882** t . 0:32*~' -t.7·1.7** t. 003** +.310{i mouths at ·10" I~ · 5(iii* . 881i** +. fl85** ~ D. ·1:32 0.402 +. f\1·1** f. !)4:3** t-. G:35** +.8:37** +.487* I +.472*All stOrlll-(l' ('OIHlitioIlS -.7·.14** .80:3** . ·102 .4n7* +.0·11** +. !l52** +.7!l:3** t.802** +.581* + ..500*MnslH'd: 

ol'lIs! orpel 0>+.021** + .. 'i2a** -t.840** 1-. (WI** +.040 , -.028Storpd: 1 
;3 ilion ths at 55° F -+ . 854** t. 870**1 . 8!)0** +.880** +. '15S i +.544* :-1
8 lllOllt lis itt '10 0 F - -t.802** !-.882** -f.850** +.H20** +.550* ~ +.5il* 'J)fi IlIonthR at 4n c I.' +. :330 -f.458 +.8m;** t. S5a** +.81 1** +.020** -1-.432 I +.57S*All R10l"llI-(P e(JlHlitiollR 

I 

Bukpd: 
+.348 +.328 I +.020** t. 85~'1'* +. S7H** +. S08** +.408 I +.508* 

~ 

t:::) 


FlIslorpel "tJ 

~----.-- .. t. f\·12** !·.770** +.707** t.Of\O*'" +.104 I +.018** ;3StOI"('ri: 

3 mOllt hR at .55C I~ o+.817** !-. ~50** +. 745** +.854** +.200;3 llIollths at ·10" Ii' i +.593* >:j
+.875** L 80,]** +. Si5** +. noo** .+. 277 i +. li52**Ii months at 40 6 Ii' :>+.44fi +.2(;3 t-.R81** -+. !lIO** +. S3i** +. !lO:3** +. (i05* I +.01:3** oAll stOntl-(P eOllriiliolls ·f.474 -j • ·120 t. !j18** +.87n** +.804** +.803** +.4i2 +. iI2** 

,--, -~ --...... tl
DRY-WEICHT BASIH (") 

"'1 
Bnil(>(l, nil storage' l'ollili(ioIlS_ ". (;40** _.. fl5(j** --. 2(j·] t'"-.080 +. G:30** +.800** +.020** +. li5** +. '.170 +. G49**l\InshC'd, nil slorag(' COlleli- , ot:ioIiS. _" .• __ • __ • _ ••• _•. _ • ___ "' _ _______ _ ::tl 
Bakpd, all stnrnw' conditions_ ._. __ .. __________ _ +.401 +.5.51* +. 020** +.084** +.70:3** +.731** +.803 i +.018** t;j

+. ::l40 ·f. 772** +. (;88** T.703** +. G75** +.802** +.519* +.328** 
.~...**Higllificanf; at the l-perc('lIt levpl. *Signifie:lnt at tht' ,5-PC/'CCllt; levcl. 

.-3 
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COOKL~G QUALITY AJ.~D COMPOSITIONAL FACTORS OF POTATOES 47 

A number of investigators haye found that high dry matter content 
was accompanied by a greater degree of mealiness o,lld 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 percont was associated ,,"ith good quality and a 
low dry ma.tter content of 15 percent was associated with poor quality. 
In a statistical a.nalysis of his data Bewell sho,,"ed that dry matter 
WilS associated with the o.ooking scores, which included a number of 
palatability factors. East (17) and Gilmore (21) have given lower 
limits of 17 to 18 percent dry mutter us the lcvel beIO\,~ which tubers 
cannot be of good quality and have the desit'ed menJiness. Butler, 
.:\IOlTison, and BoH (8) noted that the av-erage wa tel' content decI'cased 
as the samples increased in mealiness. Pearsall (48) reported the use 
of the following classifications in rnting potn.toes for bnking, boiling, 
and pressure cooking: 18 to 21 percent dry matter-good; 15 to 18 
percent-fair; under 15 pel'cent---'poor. 

Child and Willn.man ({J) found tha.t higher dry ma tter tended to be 
accompanied by better texture (menJilwss). Coeffi('i(,llts of correla­
tion calculated for dry matter nne! tcxt mc were 0.541 for boiled and 
0.564 for baked snmj)les. Child and 'Yillaman also found positivc 
coefficients for dry mlttteJ' and finTor. These we]'e 0.179 for boiled 
and 0.306 for baked potatoes. Although these coeffieients llJ'e o.on­
sidembl.Y lower thnn those giyen in table 15, they nlso show that dry 
matter W!lS morC' closdy associated \,-ith mealiness and flayor in baked 
than in boiled potatoes. 

Alcohol insoluble solidR.-The l'elnlionship of nleohol insoluble solids 
to the qunlit.," charft('tC'risties "-:1S Y('r~' similal' to thM giyell for dry 
mattpr nne! specific grayity. In many instnn('es the alcohol insoluble 
solids gaw sLightl~\· higher coeffieipnts thnn thosl.' giYell by dry mntler. 
Alcohol insolll ble solids on n. fresh-weigh t hn,sis were wry highly cor­
related with the dr~n1Css, 111enlil1ess, and sloughing charaeteristics and 
less significnntl)~ "'ith color n.ne! flavor (tn.bl(' 16). A summary of the 
correlation of the n.leohol insoluble solids on n dry-weight basis with 
the vfl,J'ious pnlntability fnelors is given a.t the bottom of the tablp. 
It is eyi(\ent thnt the fl'esh-,,"pight basis gaTe higher eoeffieients for 
all except color and flnyot·. As 'eolor nnd 'fifLYOr silOwed less ]'elntion­
ship to nleohol insolublp solids lha.n did the other paJn.tnbilily fnetors, 
the diffpren('1.' in the ('oe(fieil.'nts fol' til('se f:letors on the fn'sh- nnd 
dry-wl.'ight bHsis is of littl(' cons('qll('nce. 

8tarch.~-Stnr('h wns mort' clmwly nss()cint('(1 with sloughing, dr.HH'SS, 
and menlinc1''i than fln.,' oth('r ('ornpositiollnl flldor consid('red in this 
study (tnb1(' 17). 'rhe sampl('s containing highel' nmounts of stal'ch 
sloughed mol'(', therefore r('('eiv('d lower s("ores for the sloughing 
('h:ll'n.cteristic thnn snmpks ,,"ith lower stnrch contents. The ('0­

emci('nts of correlation for dryncss nnd mealiness with starch were 
onl}T slightly higher tlla!) those with nkohol insoluble solids. The 
(lavol' scores wel'l.' sliglltl.v less dosel}" nssocintNI with stnrch than with 
nlcohol insolubl(' solids in Uw hoil('d and mnsh('d potatoes but the 
reln.tionsliips w('rc n('flrl.y the sa.Ill(' for thl.' bn.k('d product. The 
sig'l1ificllnt posi tiye cOIT('lntiol1s I)('t "-('PI1 stnreh or akohol .insolu ble 
solids and flayor indi('n{p Ow! hi~lH'r nlcohol insoluble solids and stnrt'll 
('ontents nre eonduC'in' to n. bl.'tU'r f1nxor. Star('h contel1t on n, ell'\'­
weight basis generally gave 10\\,('1' ('opHici('l1ts of eorrelntiotl \~'ilh 
the qunlit.y factors thl1n stareh contpnt expressed on a fresh-weIght 
basis. 
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TABLE 17.-Co~fficienI8 oj correlation between storch content in raw 1)o/(1,/oes from d~fJerent storage conditions and palat­ H:. 

ability c1wra.cieristics oj cookecl pointoes, 1948 ancl1949 
00 

FRESH-WEIGHT BASIS 1-3 
t::I 

St,arch vcrslIs- o 

Cooking lIH'thod storage '. , 1\" I' FI ~ ....thlll'. and tL'll1p:~r:ltllrL' Absence of SIOllghlllg: Color Dryness "Cit mess " nvor o 
] 948 1.949 i ]9'18 119'19 ] 948 I 1949 1948 1949 1948 1949 ~ 

---1----
Boiled: ~ 

Unstored _______________-'-O. 732**-0. 763**1 -0.221 -0.506* +0. 8()S**1+0' 868**1+0. 702** +0.752**1+0.636** +0.304 
Stored: E

3 months at 55° Ii'_____ _ -. R95**1 -,740** -.229 -.127 +.8G2** +.884**1 +.766** +.836**1 +.382 +.178 
3 months at 40° 1i' _____ _ -.808**: -.872**) -.400 -.3(j7 +.806**1 +.921**' +.724** +.920**' +.390 +.636** ~ 
(j months at 40° li'_____ _ -.707**: -.8(i0**' -.4(j1 -.301 +.840**) +. 92H**1 +.71(;** +. 82(j**! +.511* +. 227 ....All storage condi tions ____ _ -. 840**; -. 853** -.417 -. Mj5 +.939**1 +.959** +. 799** +.880** +.550* +.520* .... 

Mashed: i o 

Unstored __ ---------- _-- _1_ ----- --­ +. 30,1 -.105 +. !)j9** +.519 * +.857** +.716** -.013 -.016 0> 

Stored:
3 months at 55° Ii'______________ -' ________ -' -.003 +.856**1 +.879** +. 470 ~ +. a08 +.779** +.875**1' +.4653 months at 40° Ii' _______________ '________ _ +.227 +.477 +.007** +.880**( +. 820** +.903**] +. 515* +.525* rn(j months at -10° ]f ______________ J ________ _ +.305 +.4(j6 I +. 89~ ** +.84.5**: +.886**1 +.901 ** +.494* +.576*

All stornge conditions _____________ _ +.36,1 +.362 I +.1)24** +.849**i +. 003** +.890**, +. 432 +.538* t::I 
t::I

Baked: 
unstored ________________I_________ I_________ +.229, : +.259 +.815**1 +.777** +.673** +. 899** +.211 +. 556* ~ 
Stored: i 

3 months at 55° li' ______ ,_________ _________ +.377! +.4.74 +.852**1 +.859** +.770** +.915** +. 392 +.501* ~ 
3 months at 40° F ______ :_________ ,_________ +.5SI* +.409 +.888** +.889** +.8(j0** +.902** +.357 +.602* 
6 months at 40° F- _____ i________ -i_________ +.374 i +.281 +.900**1 +.930**1 +.8(i3** +.689**1 +.676** +. 591* t; 

All storage conditions ______________ 1_________ +.410 +. 417 I +.011**: +.897**1 +. 850** +.915**1 +. 508* +.652** ::di 

-~- .."'- ..,,----', DRY-WEIGIl~.i'I~ASIS- -', - - .--.-- ---­

-B-o-i,'-e-d-,-a-U-s-t-or-a-g-e-c-o-,n-C-Ji-ti-o-n-s_"7---.-- - -*-*'II"-'-_-.-6-'1-2-*-,*7",--" , ..-,'" '-"- -­
845 -.347 -. 279 I +. 759** +. 846** +. 683** +. 811 ** +. 477 +.327 

Mashed, all storage concJi- Ij +. 370 +.4.40 +. 724** +.698** +. 756** +.75{l** +.279 +.452 trJ13;~~~1~-;11 ~to;;g;~;h~iiti~~l~~I==== == ===1== ==== ===, +.341 +.48'1*1 +. 733** +.834** +. (jgl** +.853** +.503 +.504* 

** Significant l;t the l-per~ent Ic;c-,'-'.----'------'---- *-'Sig;~i!icllnt Itt the5-per~~nt '~vc1. 

• 
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Sugars.-Total sugar content showed less association 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. 'fhis is 
in contrast to starch and alcohol insoluble solids content which gave 
considerably higher coeflicients on a fresh-weight basis. The in­
fluence of stornge was more apparent than in an:y of the correlations 

. 	 previously considered. Although no significant :·elationship between 
sloughing and sugnl" content was found, there was an indication of 
less sloughing with higher sugar contents espeeially in those samples 
stored at 40° F. where sugar accumulation occurred. Only a few 
significant values f01· 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 associlltion of sugar conlent with 
flavor until the sugar content inereased in the tubers considerably 
above the quantity present at harvest time. Sugar content wns not 
related to the color of the boiled product and had only a slight 
tendency toward a negative correlation with color in the mashed and 
baked product. 

• 

The coefllcients of correlation for reducing sugars and palatability 
factors aTe not given in these tables but they \\'ere generally lower than 
those for: total sugar content with the exception of flavor where 
they we,·e approximately of the same mngnitude. All of the sta­
tistically signifieant eoeffieients for either total or reducing sugtu·s are 
nega.tive, which indiellt('d a detrimental influence of sugar on the 
qunJity i"llctors. 

Nitrogen.-Although nitrogenous materials occur in potatoes in 
relatively small nmounts, about 0.a5 percC'nt on a fresh-wC'ight basis, 
they exert a considerable influence or are dosdy associatt'c1 willI several 
of the quality characteristics (table 19). All lots showed a significan t, 
positive relationship between seOrl'S for absC'Ilce of sloughing and total 
nitrogen content on a dry-weight bnsis, indicn,ting tha,t potn.tocs with 
a higher nitrogen contC'nt exhibited lC'ss sloughing. Although they 
are positive these ('OC'fficients Ilre not as high as most of the eoe(ficiC'nts 
obtained fOI" the' Ot11l'l" ('ompositional fadors with sloughing. Dryness 
and mealiness sho\\'('(1 signiI-icnllt Ilega,lin eorrelntions with total 
nitrogen content, in conlrnst to positi\'e coeHieients wilh dry matter, 
specific gra.viLy, alcolloi insoluble solids, nnd stnreh. Nitrogen con­
tent was also neg-atinly eorrdated with (Javor but thC' coefliciC'nts nre 
not highly signifi('!1,nt. Color wns not closel)- nssoeinJC'd with nitrogen 
content but the lots with thc higher nitrogl'n contC'nt tended to rlllc 
lower in color. This WIlS most appnrent in the mllshed potntoes. 

K early all of the eo('flieiC'n ts for polata!>ili t.\' fadors and ui trogcn 
contC'nt lll,·C considerabl.'T lower 011 a fl'esh-,,-eight basis that OIl a dry­
weight basis, as is indicated .in the data for· al! stomge times at the 
botlom of the lnbie. 

• 
The two fradions of nitrogcn content, protein and nonprotein, 

showed difi"erences in (hC'il" ]"('lationship to sOl11e of the pn.1atn,biUty 
factors, tables 20 and 21. Sloughing seores had a closer association 
with nonprotein nitrogen thnn with prote'in nitI"ogen content. This 
wns especially noticeable in the 1949 data wiJC'I"e the codfieients for 
nonprotein nitrogen and sloughing are higher than for total nitrogen. 
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TABI,g IS.-Coefficients of correlation betwf'C/l. total 811gor content (!/ m'W potatoes from d~ffercnt stomge conclitions and Ct o
1m.latnbilitll chwl'acteristics (d cooked lJOiatocs, 1948 ancl 191..9 

DRY-WEIGHT BASIS 8 

I 
t::r 

Total sligar verslls- o 
Cooking Illel hor!, storllg(~ ~ rAbscncC' of sloughing! Color Dryness Mealiness Flavor­timC', and tC'llllwrailire 5----;---­

1948 1949 1948 1949 ] 948 1949 1948 1949 1948 1949 ~ 
ttl

Boiled: 1 I t:!Unstored. ______________ +0.215t -0.074\ -0.063 -0.2771-0. 055 -0.042 \-0.414 +0.283 +0.173 -0.386 ~ &o~d: I t::r
3 months at: 55° F ______ -.029: +.089' -.345 -. 84{i ! +. 299 -.151 -.089 -.061 +.055 -.394 
3monthsat'jQoF ______ +.451, +.880; +.877 .000 I -. 55fi* -. 59(i*! +. Ofi4 -. 484* -. 375 -.573* ~ 
6 months at 40° F ______ +. 848: +.288 +.155 +. l](i i -. 8fi2 -. 360 -. 508* -. 427 -. 524* -.489* 

All storage conditions, ____ +.342· +.228. +.115 -. 079 I -. 820 -. 354 I -.414 -.285 -.399 -.679** -
Mashed: j -o 

0>¥~~~~~[~d _________________________ ,1 _________ -.27S -.085 - I(iS +.297 I -.299 +. 30] +.199 -.204 

3 months at 55° 1"_______________________ _ ~-.045 -. 382 I -. 17\J II -. 111 . +.282 -.130 +.253 1-.3793 months at 40° F _______________________ _ -.155 -.88H -.448 -.448 i -.5{j8* -.427 -. 474 -. 685** rp
(I months at 40° F ______________ \________ _ -.347 -. 85H : -. 305 . -. 455 i -.501* -.438 -.619** -.532*

All storage conditions. _____________________ _ -.817 ! -.278 I -.224 I t::'-.328 -.448 -.212 -. 298 -. 5{iO* t::r
BnkC'd: 

• -1-- _______ 1 ________ _Unstored_ -.2' I 1-. 200 ~-.390 .000.000 I -.200.232(-.152 1 +.028 t -. 285 -.229
St.ored: g3 months at 55° F ------1---------1--------- -. 168 -.004*1 +. 105 +. Hi4 i +.045 . -. 144 . -.045 -.451 

3 1l.101lthS at 40° 1" ______ 1_________ --------- -.470 -. 344. : -.037**, -.504*, -.082**1 -.501*, -.526* -. 731 ** 6 months at 40° Ii' ______________________ _ > -. 490. -. 335 I -. 486* i -. 49(1*/ -. 4.99* -. 501 *, -. 499* -. 653** o 
~~'lgc eond~!!.Cl.II~:..:..::.:::.---------I--------- -. 532* -. 437 i -. 448 , -. 309 -. 530* -. 340 ! -. 586* -. 707** ....::l:1 

FRESif-\vEi611 T 13..\sn§ g 
Boiled, all storage COllditiOns.;+~14011-+.·QI0r-~020! -. 237 -. 082 -. 1331-' 187 -.063 -.256 -.544* 
Mn.shed, all storage concli- ! I ItlOIIS___ • ________________ ,_________ ! -. 253 ~ 

1 _________ 

-. 268 I! +.009 I -.017 -.182 .000 -.155 -.435 t::r
Buked, all storage cOllditions.: ________ .! _________ : -.414 -.372 -. 1.84 +. 103 I -.281 -. ]27 -.470 -.555* .____~_.~____ ~,_ ~__L ____"l 1 

**SigllificUIlj, at the 1-p('f('ellt level. *Sigllificllnt at the 5-percellt level. 
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TABLE 19.-0oeJjicients oj correla,tion between total nitrogen content in TaW potatoes jrom different stoTage conditions and 

palatabiUty chaTactel'istics of cooked potatoes, 1948 and 1949 
DRY-WEIGHT BASIS 8 

~ 
Total nitrogen versus­ z 

Cooking method, storage o 
Absence of sloughing Color Dryness Mealiness Flavortime, and tempcrature 


1948 
I 1949 1948 1949 1948 1949 1948 1949 1948 1949


! 
Boiled: IUnstorecL _______________ +0.511* +0.550* --------- --------- -0.617** -0.700** -0.582* -0.822** -0.551* -0.071 

Stored: ~ 3 months at 55° ]1'______ +.734** -.591* -.681** -.596* -. '?(i5** -.259 -.19(i t::l+.639** --------- --------­3 months at 40° ]1'______ +.827** +. (i19** --------- --------- -.774** -.769** -.724** -.832** -.3£)8 -.580* C
(i months at 40° ]1' ______ +.7fl2** -.752** -.752** -.732** -.781** -.448 -.348+.626** --------- ---------

All storage conditions. ____ +. 788** +. fl40** +0.085 +0.206 -.753** -.787** -.738** -.849** -.509* -.455 ~ , '1:j
Mashed: oU nstorecL _______________ -.415 ! -.204 -. (i35** -.455 -.595* -.778** -.181 +.080 C/l 

Stored: 8 
3 months at 55° ]1'______ -. 541* -. 431 -.544* -.725**\ -.639** -.832** -.522* -.475 o H 

3 months at 40° ]1'______ -. 421 I -. 548* -.777** -.754** -.717** -.838** -.404 -.395 Z 
6 months at 40° ]1'______ -.587* -. (i57** -.718** -. (i04* -.75(i** -.792** -.216 -.593* ~ 

All storage conditions _____ -.581* -.5(i2* -.719** -.710** -.733** -.8(i2** -.352 -.483* 
Baked: ~ UnstorccL ___________________________________________________ -.503* -.781**' -.278 -. 782** -.110 -.513* ~ Stored: o . 3 months at 55° F __________________________________________ -.60(i** -. 794**1 -. 50£)* -. 793** -.217 -.548* ~ 

3 month'S at, 40° ]1'__________________________________________ -.74(i** C/l-. 734**1 -. (i73** -. 799** -.252 -.578* 
(i months at 40° ]1'_. _______________________________ ---------1 -.758** o-.728**1 -.791** -.773** -.594* -.410 '"Jj

All storlt~e~lditions----- __ =.=..._..-=-=.=______ -.377 -.494* I -.705** -.78(i** -. £)22** -.849** -.382 -.611** '1:j 

FRESH-WEIGHT BASIS ~ 
130ilcd, all storage conditions_ +.528* +.104 -.232 -.254 -.240 -.275 -.374 -.454 -.299 -.186 ~ 
Mashed, all storage cOllcli- o 

tiolls____________________ t.".l
-.482* -.570* -.206 -.214 -.274 -.408 -.085 -.202 C/l 

Baked, all storage conditions_ --------- --------- -.098 -.416 -.212 -.324 -.166 -.409 -.184 -.319 
en

**Significant at the I-pcrcent level. *Significant at the 5-pcrccnt level. J-o" 
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Coefficients of correlation for scores for absence of sloughing and 
amino acid content of the nonprotein fraction as determined by the 
Van Slyke method were positive, 0.664 for all storage times in 1948 
and 0.672 for 1949, both of which arc highly significant. Although 
these coefficients indicate that the amino nitrogen on a dry-weight 
basis ,vas associated with sloughing, they arc 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 coefficients for dryness and mealiness arc much 
higher for nonprotein nitrogen than for protein nitrogen and are 
approximately equal to those for total nitrogen. As indicu,ted by the 
negative values, the dryness and mealiness scores decreftsecl with an 
increase in content of ('ither of thcse groups of nitrogen compounds. 
Flavor was not associated to any great extent with the protein or 
nonprotein nitrogpn; the coefficients wcre slightly higher for pl"Otein 
nitrogpn. The protein nitrogen appears to have a, closer relationship 
than nonprotpin nitrogell to color in the mashed product but all 
coefficients for color are relatively low. 

An inel'l'asc in any of thc nitrogen compounds tcndcd to be tlS­
sociated\\"ith a (!Perpase in thc amount of sloughing, a, ver}T decided 
(!Pcn'ase in the dryness and mealiness eha,meteristies, and a slight 
decrease in color e.nd flavor scores. Slightly higher coc,flici('nts of 
cone1ation betwcpn the nitrogen compounds and palatability factors 
weJ"(' obtained for tllp stored than for the unsiored samples. 

E.TtractNl j1Lice.-Codfiei('nts of eorrdation were obtained for the 
relationship betwC'en extrnet('c\ juice nncl thrce of the quality f[tctol's, 
sloughing, clrynpss, and menlin('ss (table 22). 'J']H're is an indication 
that sloughing \\'as ]'C'lntpd to thl' amount of extracted juice, ('s])('cially 
in tll(' 194C) dntn, \\"11('1'(' 4 of 1lH' 5 eO('fficients are statistienJlysignifi.­
cnnt. Since t1:2 juicp ynluC's on a, fl'c'sh-wC'ight basis showed no 
significant rplatiom:;hips \\-ith palatability factors it is eyident tlmt 
the ratio of jui('(' to dry malier is more importflnt thnn the actual 
amount of juice PI'('ssed O\lt of the I':l\\' tissUl's. .Tuite yalups 011 a (lJ·y­
weight basis gaye it .I1Ul11b('I' of signifieant ec)l'fIicients with dryness 
and l11C'aliness but tlH'se \yere gPIll'I':dly lo\\-er than codfi('ipnts for an)' 
of the pl'C'yiously ('ol1si<l('1'('(1 eompositionnl faeiors except suga1' nnd 
possibly protc'in nitrogen. Dryness was more' dosdy nsso('in.ted thtln 
J1ll'alin('ss with 01(' juicp values. Altllough tIle nmounl of j\lice vitripd 
consirkmbl:v with Ii ifl'pren t storage treatmen ts no pronounced 
rehttionship with storagc' is appn.rC'nt. 

Jhllli,nle corre!atiOl/8.--Thus fn1' lhe variation of only one eomp0tii­
tional fa.et.or has bec'll ('ollsiliel'l'd \\-illt the vnriat ion of a, palfttn.bility 
char:lcl('ristic. In orcl('r to ('onsider the relationship of two cOm­
posi tional factors sim \II t Hlleously wi th a pahltabilit)r eiltlrnet.eristie, 
multi pie toc'ffieiel1 ts of corl'elation were comptl led (ta bl(' 23). Specific 
grtlvity and lotal nilrogen each gave highly signifien,nt ('odHeients of 
COlTclfLtioIl \vitl! sloughing, dryness, and meldiness.However, an 
increase in the value obta.inecl for these two measurements of the 
tu bel'S had opposi le t'fl'ects on quality ratings. vVhetl lhey were 
considered simulln.npously, only slightly higher multiple cOlTPlaliotl 
coefficients tha,n the highc'st of the lWo simple eo(·ffjeictlls were ob­
U)'ined for sloughing n,lld dl"yness. 'rhe grealest diffcl"en('e O('cuIT('d 

• 


• 


• 

for the mealiness eilameieJ"itiLic where the coeflicients of determinn lion 

http:fa.et.or
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T :mLE 20.-00ejjicients oj correlation betv.een protein 'Ilitrofwn content i'l/ l'WW 1)ot([,toe8 jrom different stol'(Lge conditions and 


palat(/bility ('h(1r(l.('t(,l'i8ti(\~ (!f cooked zwtatoes, j 948 and 1949 
 l.l 
DRY-WEIGHT BASTS o 

~ Protcin nitrogcn vel"sus­ l;2
Cooking md hod, slorngc <5,AhSCIlC(~ of sloughing Colortinl(', and trlll])('l"fltlll'c Dryness Menlincss Flavor 10 

q]948 1049 ] 948 1!)49 lH48 1H49 1948 1940 IH48 ] 949 --------------------------------------1-----·_-- ~ Boilrcl: 
elJstored ________________ +0.4.73 ~+0.288 to. 276 -0.4..57 -0.482* /-0. 4H6 -0,702**/-0.393 :+0. OliOStored: 

3 months at 5.5° F ______ +,572* I + . .5J(i*I_________ -.090 -.373! - . .582* -.454 ~ -.712** -.380 : 
! 

-,20.5
3 months at 400 .1" ______ +.704**i +.308 t--------- -. 152 -.58'1* I -.509* - . .593* [ t:l 

-. 040**, -. H03* : -. (;75** l.l(J mOllths at 40° F ______ +. GIO**) +.440 :__ .. ______ +. (H8 - . .540* , - . .552* -. fi41** -. 033**1 - . .520* : -. 475 o
AlIsturngreollclifiolls· ____ 1 +,OOH** +'4201-0.05.5 +,030 -.5.52* i -.(1I8** -.1\14**, I;;'-.711)**[ -.012**, -.45.5 ::d1\1 nslll'd : ! I I i I ' o£' llstored. '---.----------- --------. --------- -.379 '".331 -,524* 1-,370 -.483* I-, 722**1 -. lI5 -1-. 10.5 (fl
"torcel : 83 mOllths lit 55° F ______ ------ ___________ .: -.48.5* I - . .50U* I -.371 -. (;48**1 -,448 I 

I ....-,7.53**' - . .542* -.422 o3 mOllths at 40" F. -. ____________ ---------1 --.45.5 -.074**: - . .584* -, (j37**i -,5.51* : 

I 
-. U24**' -.3U5 -.3HO Z(i lI10nths Ht 40° F. ____________ • __________ -. G81** -, !iG3** -.034**' -.594* -,700**' -,73(j**: -,2.55 -,4U.5 ~'II -( . 1'(' 5~·f* . ('58** .5('''* G3?**' ('I?**'1.'. s.,muge cOile I.lo.ns.---- --------- --------- -, ''01 -.) -.)" -,). -,) ~ I -.7(io**i -,33(j -.{11

BHk('(l: ~ l'llstQl'ecL -------------- ____________________________ -,407 -,3GO -,530* -. 148 -. Ij52**; -, OU8 -.2(iUStOI'{'<i: Q 
3 Illonths fit .5.50 If ------ -------- _____ • _____________ -.2HU -,4.52 -, G8H**, -.411 I o

-.728**; -.302 -,487* ;d 
(fl~ IIlonth~ :It 40: ]~------:---------I--------J--------- -.572* -. ~G2:*i -. '~~!l:*: -. ~88:*, -, H33**, -.406 

1 

. -. (;38**U mOllths ,It 40 J, , ____ --- _______________ . _________ , -.114 -. h42 '-. U.7 -. h44 7n **1 o-.700**' -, "OJ , -.4!l4*
AlIslorngl'coliriitiolls. _________ -:._~:::..:,~:::..::_-_-_--_.:_.25L ! ,·.:380,' --.534*! -.OIU**' - . .50.5* 1 Mj-.731**' -. 4H3* I -.544* 

'tj
F.RI~SH-\VIDIGH'1' IIASlS o 

f-3 
Boilrd, nil storage cOllditiolls_ i -. 334 i -, 157 -,310 -.371 -.045 1-.051 -.215 -.23U -,38H -, ]33 ~ IVlnshcd, nil sturage l'ondi- 1 ' 

tiOIlS _____________ • ______ i _________ L_______ _ o 
t':I 

13akcd:all siomge l'Qllditions_i. ________I_________ -.447 -.578* -.071 j-.112 -.UH -.240 -.OHO -.082 Yl
+.OI'J -,222 -.04.5 -.OHI -,05.5 -.220 -.305 -.180 

**Significani at the I-pcrcent level. Ot*Sigllifieani at thc 5-percent level. ~ 
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'J'AJII, m21 .-('orDiciellis qf corrdat ion bci-ll'rr II 11OIlp1"o/ri'll, '1I'i fro{/('n con fCI1 t 1:'11 1'0,10 potatoes from different storage conditions ft!
alld j!alafabilifll ella /'aci(,I'istiC8 of cool.:rd 1wtatocs) 1948 (£nd 1949 

DRY-WEIGIIT BASIS ~ 

NOllpro(l'in lIitro/l;ell vcrsus­
--"". -,"_. .---.---~-- "_._- ,.....,--~ ._--------- ICoukill/l; lllP(hod, slorn~l' AllHl'IH'p or Color 1)rYIIPss M(':tiilll'SS Flavor t:1:jtill1(', nllcl [l'lIlp('rntllrt' sl()llghin~ 


-'--'-------,--- .... _' 


_~_______[~_I~:,;-I~~~I.n,1O _ 1!J4R 104!) 11)48 1!J4!J 1\)4R 1!)40 1048 1949 ~ 
8 

~ 
iBoilNI: ....I 

,~·o. n80**.. 0.7,57**I-0. (;13**10'' 7S6** .• ______ , ________ _ ....
(lllslorNI. . --------------1+0. 4S5* \+0. r;tH)** o
Sl:or('(l; C>-.7)(i** .. , _______________ 

)..... - t 
~3 moJ1lhs nt 55" Ii' __ ._ +. n:vH, -f. OSI ** _.. (i(i5** .. ('!)?**\ • ('O"*J t) I 

--.783**; .. ______________ _3 mOllths ut 40" I" •• --l·j. 725**: ·f. 705** .735** .-. 745"'''' -. fi48** ~ 
~. 743** __ .... _________ _{j lJlollths ul 40" F I -1,7::10**1 +.0(\7** · 774**; ~. 728**\ -. (;(j2**, 

All S!OI'lIgl' ('\lIHlit iOlls -+ • 752**1 +, 72.1 **+ O. .I 'in +0. alo --. 792**: -. SO(;** -.7In**: -.82S** ·-0.3'!!) -0.3S0 rn 

MURIi('c1: I;; 


Fllslon~cI ' . aDR .075 · fi5tl** ~. H!) -. (i17**:~. 70:3** ~- ....... -I--- .. ----- t.':l 

SlorNI: ~ 3 months III 55" I,' -'. 4R7* -,2n:3 ~". 580* : -. 708** -. (\80**' 

.800**..1'10**,.. ---•• ____________-T-------­3 mOil t hs II I 40" Ii' ",2!)5 --.841 · 737**' --. fi75** --. (;72** . fi!)I** .... _______ • __ • __ ~ H mOil I hs 1\ t ·10" I" -_ 401 .201 - -. !i41i**i '-.52!)* -. (i5tl** 
All storngl' l'OIl1lititlns --_ 4!)S* -. 40" .- . 728** -. (i(;O**j -.71:3** .818** -.310 -.470 :.­oHllkC'cI: . 7(;2** . ______________ _ ::::lPnslore(L __ .. ___ .... ,505* -. 771 **1 -.354 .... 

Stored: g


..... 752**' .. _______________ _3 mon tlis II I 55" F --.021 ** - . R02** -.400* . -.744** ________________ _ ~ a months lit. 40" I·' --. 70n** '-, 742** -. (is:3**
tl ilion 1.lls II t. ·10° I" ______ . . _________ "_.- ~ _ ·-,707u ' ~. 598* -.759** --.704**" _______________ _ ~ 

AlIslor:l!!;I) conditions _ ---------;---------i -.3nn -.507* -~. 74n**' -. SO(;** -. (143** -. SI!J**: -.232 -.57S* ~ 
. I I I i 

**Si~lIifi(,unt ilL th!' l-pcrel'lI! Ic\'cl. *8igllifil.'lIl1l. at I.h~' 5-pl'fl'C'nL le\:1. 



• • • 
'l'A)3LJ~ 22.-0o~tJiciel1t8 ()f correlatio11 bl'i'll'('('11 ('.1'lI'(/c/rt/ iui('e 11'11111, raw poia/O(,8 Jrmll d(Uerellt stol'(/.{je conditions and 

palatability c/toJ'{/clfI'istics (!f ('ooked po/ato('s, JD48 (uld 194.9 C"l oDRY-WEIOI1.T BASTS o 

Juice Vl'I'SlIS-I ~ o 
Cooking ll1t:'i hod, sfoJ'ngC' f imC', nnd ipllllwl'ntllJ'C' I--J-\I~;~~or sloughing DrYIll'ss Mealiness .0 

19·18 1!)4!) I!)M; 1!l4!) I 1048 1949 ~ 
~ --~-I~ ~--IBoi1C'd: f.:l 

Fnstorpd." •. ~+0.288 -10. (HiO** - O. 735** -0. .5!)5* -0.405 -0. .5H3*Stor('d: 
3 1lI01l ths n l 55° F. ~ -~ :~~Ij -1-. al2 .50!)* 

S4
-i-.40R -.5.51* ·,.2.58 -.3!)!) t::1 

3 Illonth" nt 400 F .-­ +.207 t . 085** .402 -.487* -.3.50 -.3!)0G months at ,10" F -.010 I. (i05** . ;381 -. (j·12** 8--' ".OSH -.418 !;oJAll f1iOr:lgl' condit iOlls +.257 -t.72H** • CiIO** -.04:3** -.3Ia -.50!)*MlIShl'cI: ~ 
lTn~ton·(L. __ "._ o 

- - .... : '" _ ... -, .... - . - - .712** ~. 508* -.557* - . .574*SloJ'l'd: ~ 
3 Illonths nt 55" 10'_ - ,. :- .708** .". 5J 2* -.5.5'1* -.400 8
::I mout.hs at 40 0 r~ -.540* ·,.487* -.44H -.4.!)2* ~ 
H mouths aL 40° Ji' - .3!)4 -. '.1.57 . Hi.5 - . .54!)* ~ All sturnge ('ollclitiol1s -. U51** -. HI4** . '. Mi5 -. GOGH >:jBuked: 

Unslol'('(L __ . _ 
..... - ..... "' .... _-!--- ..... -- ........ -- -. (j22** -.507* '·.5:34* -.386
Stored: ~ 

3 111011 fhs at 55° F :;j 
o 

-.8!)0 --. 558* .311 -.407 [fl3 mouths at '100 F. .452 - . .570* .457 -.4.52
(i months at 40° F o--.851 -.4!)S* -.210 -.4!)!)* >:jAll sfornge ('onrlitiolls '.50H* -.024** -·-.4;30 -.5G3* I'd o

I"REHIl-WEIC:HT IIASIS r£ 
Boiled, all storllgl' eOIHliiiOIiS f.:l

+.247 +.051 -.040 __ / +.OH3 o
Mnshl'd, all storage eonditiOIlS, I:'l+.137 -.0.50 [flBuked, 1111 stornge cOllditiolls_ ... i------------I -. 02~ ------- .. -- .. -.. " ..... -·-----_-.~.~--i +.037 -.OSO I=.::.=..~-~ -- ~L_.__,-=-: 020_ 

**Significllnt at the l-pel'(,l'1I1 1('\·l'1. CJ1*Significllllt at thc 5-perecllt lcvel. CJ1 
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TAJ3Ll'J 23.-Co~ffi:cient8 of correlationfor seI'eral fompo8itiollalf(/l'tors cmnrid{'/w/sl'z)aratel?l a'llcl,ioi'ntlY1vith Ceri(Lin 2mla,ta­ Clt 
b7'lity chaJ'(lcieJ'i8tic8, 1948 anrl J[)49 0) 

.-~. -.--~-.--.. 

AbS('rw(' of sloll!-(hing Dryn('Sil Mcalincss o 
ttl 

lVIdhod of preplIrniion, nnd ('omposiiional fadors 1 ______,-__________-:-__________-._____ 


of raw polah1('s 
 ~ 
JH48 1!)4.0 1!)48 1040 1048 1049 

........_ .•_._.• ""7"_._.._~._. _ 
 ~ 
Boiled: 

Total nitrO!-(('n and spl'cifie gnl\'ity '.'. __ •• _____ 0.705** O. 910** O. 9(1)** O. H83** O. 77(jH 0.906**Spprific gmvity__________ •. , '_.• ____ -.li7n** ~ ·'.90·1** +. H04** +.92n** +.723** +.8(\1**Total nitrogl'n._______ . _-.____ +,7\)5** ttl+. H40** -.75:3** -.787** -.738** i -.840** >-3Alroholinsoillbl(, solids -.744** -.803** +. !141** +.952** +.7!l:3** +.862** ZTotnl nitrogl'n and akohol ill~()hrhll' ~()lfcls . 81 H** , .927** .9·17** .951)** .820** .9.16**Mushed: ! , .... 
Totn.1 nitro!-(t:n and speeifie p;nl\'it.l'.. .. ___ ----- ____________ 1___________ -. ....

. 902** ,8101** i . 85(j** .920** o
Speerfie.gr:lYriy---- _____ . ______ --- ------- ---- _1_ -- - __ - - ___ • +.802** . Ol+.002** +.847** +.875**Total mtro!-(C'n. ______ ... .. ________ ,____________, ___________ _ -.711)** ~'. 710** -.7:33** -.862**Alrohol insoluble solid:;.. . .... .. ______1____________ ;___________ •. +.020** +.858** +.897** +.8H8** s 
Total nitro!-(en and I1lenhol in.t;lllllhl(' solids ... ----:------------1------------ .0:30** ,86·1** . 1)01** .942**Baked:. ! I ?l 
Total nitrogeu and sl)('eifle !-(rn\'i(y .... ______ ,____________ !___________ _ 

Specific grl1yity ______ .. ...... _ ..• __________________ ' ____________ , .841** ,HOO** .781** .931** t::' 


ttl
Total nitr·(l!-(en_c________ .• • __ • __ ... _____________________________ . +.835** +. 888** +. 780** +. H02** >"d

-.705** -. 78(j** -. ()22** -.849**Alcohol insoluble solids. .• _ ...... _.... _. ___________ •. __________ _ !'=l
+.918** +.870** +.8H4** +.803**

Total nitrogen and alcohol insohrblt' solids _______ ------------ ------------1 . HIS** . 801)** . 8(j()** I .935** ~ 
----.~..........--- --~-~. ~ .­ ..--~-- ~.... >­

1 In determining the ('ocflicipnts in fhi" lnhl(' thl' dala for tolnl nilrogpn WllS on n dry-weight basis whereas alcohol insoluble solids and o 
;:;:1specific grn \·it~· were on n fr('sh-\I'(·ight basis. 

**Signifirant nl. the l-pereent Ip\,('1. g 
~ 
ttl 
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for the multiple con'elation coefficient showed maximum gains of 5 to 
8 percent over the coefficient of determination for the highest of the 
two simple correlation co('fficit'll ts . 

Multiple coefficients of cOl:L'elation for total nitrogen and alcohol 
insoluble solids with sloughing gn,ve mOl'c informnJion on the sloughing 
quality than the multiple coefficients of correlation fOI' total nitrogen 
and specific gntvity. The coefficients of detel'minntion of the multiple 
coefficients of cOlTelation for sloughing showed gains of 5 to 6 percent 
over the highest of the simple coefIieients of correlation. Total 
nitrogen content gitvt' little or no information additional to that 
furnished byaleohol insoluble solids on th(' variation in drynesso 'When 
total nitrogen and alt-ohol insoluble solids \\Tere eonsid(,loed simul­
taneously with the m('i\.liness chal'l1.cl(,loistie the multiple coefficients 
of ('orrein.tion were consisll'ntly highel' than the highest of the simple 
coefficicn tso 

Rt'sults of the eOlT('lation studies indien.(t' that n. number of com­
positional fuctors aloe good inciieators of eooking qun.lity in potatoes 
and llhly b(' US('t\ Jor prt'c\('(('rmining qunlity for boiling, mashing, or 
baking. Spe('ifie grfl.vil.\-, dry moUer, nlcohol insoluble solids, and 
stnreh eOlltent all ShOWl'd highly significant r('lntionsliips to the 
palatability eharnctl'l'isties, sloughing, dryness, and mealiness. Ki­
trogen cont('nt :11so g:l.Vl' n, significlI,nt rt'ln,tionsllip to those qunlity 
ehal·n.et:('risties nlthough not quit(' ns high and in nn opposite din'dion 
from tht' nboyt' ('ompositionn.l 1':1 ('(OI'S. As nilrog(,1l content increased 
th(' qlln.lity rnlings for (\r.\"I1('SS nnd nwnlilH'ss (\('('I'ens('(1. "Theil 
S('\Ternl of the composit ion:li fndol's nl'l' ('onsic\el'('c\ simultnneously 
with palatability dWr:letPl'isti('s, SOI11P ndditional information call b(' 
oiJtail1C'ti for predicting ll1elllil1('ss, liS was shown in thl'se st:utiil's by 
using nitrogen contt'nt with ('ithl'l' aleohol insoluble solids or specifie 
gravit.r, Ho\\'cvel", the additional information obtained through 
these multiple ('orrei:ttions i", m.tht'1' nwngl'I', 

As dry matter, aleohol illsoluaJl(' solids, slflrch, Or specific grn,vity 
give almost ('qun,ll;,-' good ll1l'a.sul'('S for the [)I'('dit'f ion of cooking 
qunlity, gmding OJ' Inbding pot:t!cH'S in ('rIl1S of any of tlll'Sf' mf'nSlIr('­
n1C'n(s would pro\'id(' usdlll informatiOIl. As spl'('inc grn,vit,\' [)J"o\'i(\Ps 
informitlion ('oll1pl1.mbl(' to the olh('1' I1WilSlll'('I1l('nts stuciipd and is 
the simplnSl lo obll1.in, it is til(' bt'st pra<"lienl 1I1(':lSlIr(' of cooking 
qUl1lit:y in potato('s. 
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APPEXDIX 
~ 

'rA lII,g '24.--'btfol'l11alioll Oil the far/ol's (!( prod lie! ion for I'Clri01l8 lois qf potatoes, 10.18 mul 1.949 8 
t':l 
o 

Vnri!'ty, J()cn!iol\ Ilild Yl'jll' Roil ("Pl' I·'('d iiiZ!'t' Villc ki11er ~ 
_.. __._.,_....'._-------- o ..:: 

Chipppwa: ~ 
lndiltnn: 

19,18.• , 1\1 tick. 1,000 II>. 3-0-'1.'1 ill I'C)\\, NOlle. 
ttl 

11'),10, 
1.1 aiIll': 

] 941\ Caril>ou IOHm (Heid, 1,·100 11>. 8- J(j- Hi in row Do. ~ 
10,10 . do 1,400 lb. S-Hi-l G itl I'OW Do. ZIVIichignll : 
] 0·18 ....:\lolI! ('ulm sandy IOflln ROO lb. 3-12-12 Copper slIlf:1(c-1 lI'eek before .... 

harv!'st. o 
10M),,, ____ .... _ ClHUlldy to hPll\'Y lotlnl 700 II>. 3-12..12 NOlie-vines elcad.

Green ~IoulJtaill: 
l\lninc, I: ~ 

HJ.l1\ Carib01I loum (arid) 1,400 lb. R-I(j-Hi in ro\\' None. 'f1
10ol!) . do 1,'100 lb. ,s.. l(j..Ifi ill 1'011' Do.

Main!', II: d 
t':l10-18 Chapman 'dRof'ohen('r-l lI'('ek before han'es!.19.j0 !-:3

New York: 
1!)4,s o 

"j
I O·HL . _. __ ... 

Irish CohlllPr: o>­
l\lainl': ::e 

1941\ .... _., •. C'al'ibou .I0:l111 (a('i(\l. 1,,100 lb. 8··10-Hi ill ro\\' Do. 

IlIHO ..... . Cal'iboll lL••. ' l,fiOO lb. 8-Hl-lfi in 1'011' flodilllll arsenite.
North Dakota: 


104,s .• " •. Beardon ('Jar IOIlIlL 200 lb. 0-20-10... i\Iechanicnl.

1949_ .......... . 


Wisconsin: 

1041L .. _•• __. _ -------------_ ...
104!).,,,.......... Antigo silt 1011111 •• _ 1,500 lb. 3-12..12. 

~~ 


• Rolobpater. 



• • • 

Katnhdin: 

Colonldo:
1948_ ____ ___ ___ __ _ _ _ _ _ Randy 10all1 _________ • ___ .. ___. . ... ______________ • _ .. __ .. _ ...... _.. ) c 
194!L_________________ u'ledium hpa\'y loalll _________ ; 15 tons manure_______________ ' Rotobeal.er-I week before harvest, o 

o 
Maine: 

l!H8 __ . __. _____________ Caribou loam (twid) _. 1,400 lb. S-W-Hi in row.• _____ _ Nonc. 	 ~ 1949. _____________ . __ .__ do________ _ 1,400 Ib, S-Itl-Hj in row _____ ._ Do. o 
PennsylvlIJlia: 

\.94.8 _____ .... ___ ~,Iorris()n slIndy 1011111 §1,500 lb. 5-10-10 in row Do.]949___ . ___________ Snndy 101UIl 	 1,700 lb. 5-10-10______ . _____ .. Mechanical. 
Russel Burban k: 

Idaho, Aberrit'en: ~ 
1948 . 	 Declo loam ___ ... _.. _____ _ Man1ll'C. ___ • ___ .... _____ .. __ • _. _ N one-verticillilllll wilt. ___ .do. _________ • __ •194!)' 	 ______________ ...... __ ••• __ •• _, NOlie. ~ 

Idaho, Ashtoll: 	 t::1 
]94.8., _..• _. ____.. ___. LounL ____ .. _______ . ___ ' None __ ... __________ . _____ _ cNonc--frost.19'19.. __ . ________________ ._____ ._ 

NOlle. --~--~.-~~~- ~~-~-~-----~--~\Ynshingtoll : 1948 ___________ . _____ .. ________________.. ___ .. ________________________________ . 	 ~ o1949 _______________ _ 400 lb. 16-20-0•. ____ • ______ _ Do. 
Triumph: 

North Dakota, Gmnd Forks: ~ ] 948 _________ .. _.. ___ . Beardoll clay loam 200 Ill. 0-20-10 ... ___ • _____ _ Mechanical. Z 
1949.. '" .. _ _ _ . _. .. Do. 	 ~ 

North Dakotu, Walhalla:]948 _____ • ___ _ Ulen sand.I' loam1949 _____________ ...... 	 ~ o 
::0 
Ul 

o 
~ 

"d o 

~ 
o 
trj 
Ul 

~ 



• • • 

'l'MIIJI~ 25.-Boiled po/atut's: Jfc'(lll ]J(I/atabi/ily scort'sJol' (j mril'tit'sJrmn 2 OJ' 3locotioll8, 1948 a.nd 1949 

Ml'lLil pnlatahility Scores I 	
Cl') 

~ 
Spc('ifie I'rH\·ity 	 St()rngl~ 

AbRPIICC of\Taril'ty and loea tion 	 Color Dryncss Mpalincss I (navor
slollghillg 	 8 

t:'l---;---- o 
IO·IS IO·I!) Tinl(' '('PIlip. 1\)48 19·\9 I!l48 1940 1948 1049 11)'18 ! 1949 i 1948 j1949 ~-1-1-' ­ bChiPI'l'\\,ll: •1,'. .1". .1Iollllls 0 I,'. 	 ;.-Indianu __________ . __ _ 
1. on·1 I. on·1 o 2.7 2.5 2. (j 2.3 1.3! l.(i 1. 9 I 1. 9 2. 2 2. 5 t" 

il 515 2. 9 2. 7 2.2 2.2 I." ' 1.0 1.7: 1.62.1 2.3 td 
:3 40 2. !l a.o 2. a I. !l 1.2 L 7 1.4; l.!i 2.2 1.9 q 
(j 40 1 2.9 2. ii 2. <\ I. !l 1.2 1.2 1.4 I.G I.,J 1.7 ~l\'lainl'__ • __________ _ 	 o _.1. 	OR2 I. ono 2. R 2. (j 2. ·1 2. 4 2. I I.R 2.42.02.4 2.'1 t>l 
a ' 55 2. (i 3.0 2. fj 2. I 2. 0 I. 7 2. :3 I. 7 2. 3 1. 8 ;-3 

3 •.10 2. R 2.8 2. 1 2. I I.n I. 7 2. 0 I. 7 2. 4 1. {j Z 
(j 40 2. (j :3.0 2.2 I. R 2. I I. ,I 2. I 1. 7 2. 1 1. (j ~ 

Miehil'llll 	 1. OR2 I. 071i o 2.4 2. .5 2. (j 2. I I.n l.n 2. 7 2. 2 2. (i 2. 3 ... 
3 ii5 2. I) 2. :3 2. a 2. I I.S 1.8 I. 7 I. 8: 2. 2 2. 0 o 

C> 
3 ·10 2. !l 2. ;{ 2.3 I.!l I. I) , 2.0 ' 1.7 1.9' 2.1 2.2 
(j 40 2. R 2. ~~ 2. I 1..5 I.n' 1.7 1.71.82.1 1.7 ~ 

\.~rl'l'1l 1\\ollutnin: 
M:lint', L .... _•• _... 1. OSS 1. 077 o ------ .. ?-. ,)" I. !l 2. 1 2. !{ 1.0 1.9 2.7 2. (j 2.3 2. 3 VJ 

3 .55 2. ii 2. -I 1. Ii I. R 2. I I.S 2.3 2. I 2. I L.9 Ij
3 40 2. (j 2.4 I. 7 2. 2 2.2 2. I 2. (j 2.2 1.9 1.8 t>l 
(j 40 2. ·1 2. :3 I. ·1 I. 7 2. I 1.8 2. I 2. I 1.0 1.4

l\\aillt', TL ________ ._. 	 ~ 1. 	00li 1. OSS o 1.11 1.7 2.2 2.2 2. -I 2. (j 2.0 2.5 2. U 2. 7 
:3 55 2. I 2. I I. n I. n 2. -I 2.2 2.8 2. () 1.7 2. 0 o 
a 40 2. :3 2. I I. 0 1.8 2. 4 2.0 2. <\ 2. I 2. 1 1.6 "'l 
(j 40 2. I 2.0 I. :3 1.5 2. (j 1.9 2.5 2.0 I.U i 1.3 ;.­

Nt'\\' York-. __ ._. _••• 1. 09S I. osa o 1.1 2.0 I. !l 2.0 2. (i 2. I 2. !l 2.0 2.4 j 2.5 o 
:3 ,5.5 1.7 2. I 1.4 I. .J 2.5 2.2 2.7 2.2 2.4 I 1.5 S 
:) 4.0 2.0 2.0 I. .5 1.4 2. (1 1.8 2. (i 1.9 2.1 I.(i o q
() 40 2.2 2.0 I. .5 I. :3 2. ·1 1.0 2.2 1. 7 1.7 1.2 

Irish Cobblcr: 
Maillc___ _ 1. 090 1. 087 o ___ ._. __ I. 7 1.3 2. (j 2.0 2. 2 2.2 2.8 2. ,\ 2.4 2. 8 ~ 

::d 
3 55 I. 9 1.1) 2.3 1.4 2.3 2. I 2.1 2. 1 2. 0 t.::12. " 
3 40 1.!l 1.7 I.fi 1.2 2. I 2.4- 2.4 2.2 ! 2.1 1.8 

6 40 2. 0 1.5 l. 2 1.0 2. I 2. I I.n! 1.9 1.0 1.4 


North Dnkotll__•• _ 1. 089 1. 092 o 1.9 1.0 2. 2 L9 2. 5 2. 3 2.0\ 2.8 2. (i 2. 8 

a 55 1.8 1.2 1. !l I.(i 2 . .5 2.0\ 2.5 2.0 i 2.3 2. I 

3 40 2.2 1.3 1.0 I. .5 2.2 2.7 2. I 2.8 : 2.2 2.1 




• • • 
(j ,10 2.5 I. G 1.3 1. I 2.3 2.2 LO 2.5 1.7

WiS('OIlSitL __________ _ 1. 085 L 078 
o . _______ _ 1.0 I. 8 2. (j 2. 0 2.3 2. 4 2. 7 2.5 2.1. 47,1 2. 9 
:3 55 2. 0 2.2 2.1 1.7 1.9 2.2 2. 3 2. 0 2. ] 1.9 
3 40 1.8 2. 1 1.0 1.3 2.3 2.2 2. :3 2. 1 2. I 1.8 
(j 40 2. 0 2. 3 1. 4, 1.2 2.4, 1.8 2. :3 2. 2 1.7\ ].6 o oKnt:lhtlin: f 

Colorado_____ ~ ______ ' 0.- ___ .. I. ,~ 2. (j ! 
o 

1. 008 1. 003 2.1 2.2 I. 7 2. :3 2. 4 2.6 2. 4 2.7 ?1 
3 .55 1.8 1.8. I. 8 I. (j 2 . .5 2.4 2.3 2.1 2. (j i 2.0 Z 
a 40 2.0 1.3 1.0 1.4 2.5 2. Ii 2.2 2.6 2. (j j 2.1 0 
(i '.10 2. 0 1.8 1.7 I. 2 " 2.4 2. 0 2. 2 2. 0 2. 1 1.9 8:) 

~Inine____________ • __ 
I 

l. 090 I. 078 o . 2. :3 2. 1 2.2 1.9 2. 0 2.4 2.3 2. 1 2.4 2. 4 ~ 
:3 5.5 2. :3 2.0 1.(j I. 7 2. 1 2. I 2.2 1.7 2. 3 1. 8 t"' 
:3 40 2.8 3. 0 I. 7 I. 0 2. 2 1.0, 2.0 1.9 2. 2 1. 0 ::3 
(j 40 2.0 2.0 1.4 I. (j 2.4 1.6 1.0 loG 1.9 1. (j >1 

Pl'l1nsyl\,:lnin_______ -1 L 070 :. \"!71 2.7 2. (j 2. 0 2. 0 2. 2 2.3 1.7 2. 5 2. 4o 1.8 
I :3 .515 2. :3 2.5 I. 5 1. (j 2.2 1.0 2.3 L (j 2.4 2. 0 ~ 
i I:=':3 40 2. (j 2.3 I. (j 1.8 1.0, 1.7 I. 7 I. 7 2.3 1.9 

(j 40 2.7 2. Ii I. (j I. :3 1.8 1.4 2. I 1.4 1.(; 1.(; o 
olluss('\ Burbank: i ~ 

]daho, Abl'rdeeIL _____ ! 1. OSO 1. ::lS8 n I. R 1.0 2.7 2.2 2.3 2. 4 2. 8 2. (j 2. (j 2.7 ~ a 55 1.8 1.0 2. :3 2.2 2.7 2.7 I a9 1 2.7 2. 4 2. 4 o 
3 40 I. 7 2.0 ? 2 1.4 2. 7 2. (\ a9' 2.9 2.8 2. 3 
(i 40 I. !) I. 8 1.8 I. 7 2.5 2. 2 an 2. (; 1.9: 1.7 ~ 

Idnho, Ashton _______ _ 1. oon 1. OSR o . 2.7 2.2 2. 1 I. 5 2.2 2. 4 a71 2. (; 2.5 I 2. I (5 
3 5.5 2.2 2. (j 2.0 

I. " 
2. (j 2.2 i 27] 2.5 2. (j 2.2 Z 

3 40 2.2 2. :3 1.7 1.8 2.4 2. (j I ao 2.7 2.(; 2.1 ~ 
Ii 40 2. (j 2.3 2. (j 1.3 2.4 2. I 2. 4 2.3 I 1.8 1.7

Washillgton _________ _ ;. 005 1. 100 o _ 1.2 1.0 2. :3 2. 1 2. 4 2.0 ao 2.8 2. (j 2. (j 
3 5.5 1.1 I. 0 2. 1 1.8 2. n 2.8 ao! 2.0 2. :3 ' 2.2 ~ 
3 40 I. ·1, 1.0 2. 2 1.8 2. 7 2.8 aol 3. 0 2. 7 2.4 o 

~G 40 I.a 1.0 2. 1 I. (j 2.7 2. (; a9 2.8 2.2 1.8 rJ)

Triulllph: oNorth Dakota, Gralld '"Jjo ____ •• __Forks 1. 087. L 08'( 3.0 I. 5 2.8 2. 1 l.0 1.0 1.9 2. 'l 2. (i 2.3 '"Ii 
3 5.5 2. 7 I.fl 2.4 1.(; 2. 2 2. I 1.8 2. 1 2. :3 2.4 o..,
:3 40 2. 8 .1.9 2. Ii L(j 1.8 2, 1 1. 8 2. 0 2. 1 1.8 
G 40 2. R I. S 2.2 I. Ii l.0 2. 0 1.7 2.2 I.(j 1.8 ~ 

North Dnkota, Wal­
hulla '. ____ • __ • __ • o ' ___ •___ _ 

o 
M 

I 

1. 005 I 1. 082 • 2. 1 2. 1 2. S 2.3 2. 4 2.02.82.22.7 2.G rJ) 


3 55 I. 7 2. I 2. 0 I. 7 2.3 2. 1 2. 4 1. 0; 2. (j 2. 0 

3 • -10 2. 0 2. 1 2. 2 1.(\ 2. I 2.0' 2.0 2.1\ 2.3 1.7 ~ 

Ii 40 2.3 2.3 .1.8 1.8 2.2 .I. 7' 2. 0 1. (j I 1. 9 1. 5 01 

Mean scon's of Gjudges on :3 replicates. 3 was highest score; 1 the .lowest. I 
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TABLE 26.-A1ashed 1Jotatoes: llf('an palatability 8('01'('8.101" 6 11((,I"if'ties.1rom. 2 or 3 locations, 1948 an(l1949 
-------~--,-,'-,-

c;r., 
c;r.,Mcltll palatability scorcs I 

Speeifie gravit.y StoragC' 
Varicty and location Color Dryness Mcaliness Flavor 1':1 

Q'" 
~ 

1948 J!N9 -:~::;::)~ 1948 11949 1948 1949 j 1948/ U}49 194811949 8 
--------. --- ,---1------'----------- E: 

ChipP?"'a: ! Av.. AI}•• , i J1!ol/ths! 0p. I ? I I I to 
Inc!Jllnll___________________________ I. 064! 1. Oh4 , 0 1 ________ , ~. 3/ 2.4 1.3 1. 4 2.1 1. 7 2.4 2.4 q 

t<3 i 55! 1. 8 2. 1 1. 1 1. 5 1. 4 1. 3 2. 2 2. 1 
3 ! 40! 2, 2 1. 8 L 2 1. 6 1. 4 1. 4 1. 8 1. 9 ~ 

lvIaillC'_____________________ _ l I G ; 40' 2,] 1. 9 1. 0 1. 3 1. 3 L 5 1. 2 1. 4 
1. 082; I. 069 ' 0 ________ , 2. G 2, 2 2. 2 1. 8 2. 7 2. 0 2. 6 2. 8 ~1 

3 ' 55: 2. 8 2. 2 1. 8 1. 3 2, 2 1. 6 2. 3 1. 6 .... 
3 40 2, 2 1. 9 1. 7 1. 4 2. 1 I. 6 2. 7 1. 8 .... 

o() 40 2, 3 1. 8 2, 0 1. 5 2. 3 1. 4 2. 2 1. 6 0>Michig!ln __ I. 082 I 1. 076 0 2. (i 2. 5 2, 0 2. 1 2. 4 2, 3 2. 5 2. 8 
:3 55! 2, 0 2, 2 2. 0 2. 0 1. 9 2, 1 2. 2 2. 2 ~ 
:3 40 j' 2. 4/ 2. 1 1. 9 2. 1 2. 0 2. 2 2. 4 2, 1 
6 , 40 2, 1 1. 8 1. 8 1. 6 1. 6 L 9 2, O! 1. 4 Vi 

GrcC'1I Moulltain:
MaillC', L ______________ _ t:;

1. 088 1. 077 1':1 
:3 ' 55 I 2. 1 L 9 I 2. 1 L 6 2. 4 1. 7 2. 3 1. 9 
o 1--------1 2.6, 1.8 2.1 2.:3 I 

"ti
2.2' 1. 9 2.6 2.4 

!"33 : 40 1 2. 1 2. 2: 2. 2 I. 8 2. 7 1. 9 2. 5 1. 9 
(): 40[ 1.9 1.9' 1.8 1.3 2,1 1.8 1.5 1.5Maine, IL __ _ 1. 09G 1. 088 o 1________ 1 2.4 2, 2, 2. 8 2, 2 2, 9 2.4 2. 5 2.6 ~ 
3 55 I 1. 9 2, I! 2. 4 2. 2 2. 7 2. 0 2. 1 2, 0 > a 40 2. 6 1. 9 2. () 1. 9 2. 8 2, 2 2. 4 1. 8 o1 ::0
(i 40 I 1. 9 2. 1 2, 8 1. 9 2. 7 2. 0 1. 8 1, 7 HNcw York __ 1. 098! 1. 08:3 0 ________ ' 2.3: 

r 

2.2 3,0 2.4 3,0 2.8 1.9 2.6 83 ; 55 2, 1 i 1. 8 2. (j 2, ~ 2. 9 2. 2 2. 4 1. 6 
3 • 4,0 2. 1 1. 7 2. 7 1. 8 2. 8 1. 9 2. 3 1. 3 
() 401.91.52.81.42.81.71.7 1.2

Irish Cobbler: ~ Mainc_____ _ 1. 090' 1. 087 01 ____ 2.92.22.32,12.82.22.2 2.9 
3, 2.4 1 1.9 2.1 2,1 2.4 2.0 2.1 2.1 
3 2.211.6 2.2 2.2 2.8 2.2 2.1 2.4 
() 40 I, 8! 1. 4 2. 1 1. 9 2.2 2.3 1. 8 1. 6North Dakota____________________ _ L 089! 1. 092 o , ________ ' 2. () 1 2. 1 2, 8 1. 9 2. 8 2. 5 2. 9 2. 6 
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"'i~l"ollsill_______ •. ________________ 1. 085 I. 078 ; 

3 . 
a 
(j 

0 
3 
3 

55 
40 
40 

55 
40 

2. 3 
LSi 
1.8 
2.8 
2.2 
2.2 

I.!) I 2.5 
2. I 2.4 
2. 1 2.3 
2. 6 2.7 
1.0 2. 1 
1.0 2.1 

2. Ii 
2. 3 
1.8 
2.1 
2.3 
2. I 

2. S 
2.3 
2. I 
2. 0 
2.1 
2.3 

2.71
2. 7 
2. ~1 1 

2,4 i 
2. 2 
2.2 

2.412. 4I .,
.0 

1.8 
2.2 
1.0 

1.9 
2.2 
1. '1 
2.5 
2. I 
1.9 

(") 
0 
0 

(i 40 2. 1 1.4 1.9 1.9 2. 2 2. L L.7 1.7 ~ 
I\:lltnhdill : ~ Colorado. _.• __ • __ • ___ • __ ._ .••• _. __ I. 008 I. 0!)3 o __ ._._ .. 

3 55 
2. 4 
2.4' 

2.1 : 
2. I ' 

2.7 
2. 7 

2.7 
3. 0 

2. 0 
2. 8 

2. 7 
2. 9 

2.7 
2. 8 

2. 3 
2. 3 

0 
/:) 

l\IaiIlP_. __ •• ______ •. __ ._ •• ___ • __ ._, I. O!)O I. 078 

3 
(j 

0 
3 

40 
40 

55 

2. 2 
2.3 
2.4 
2. I 

1.0: 
1.7 
2.3 
2.2 

2. 8 
3. 0 
2. 4 
2. 3 

2.7 
2.3 
2.6 
2.2 

2.7 
2. 7 
2.8 
2. 5 

2. 8 
2. 7 
2. G 
2. I 

2.8 
I. 9 
2.7 I 
2.3 i 

2.1 
1.6 
2. 4 
2.2 

r:1 ... 
t' 
8 
~ 

Pl'nnl:'-,"h·ania.____ '-" __ . __ • __ ••• _ 

RussP! Bmllllllk: 
Idaho, AIJl'rdec'n .•••• _._ .•.•• _•••• _ 

Idaho, Ashton __ • _____________ • ___ .' 
I 
1 

!"TashingtoJl ______________ • ________ 

i 
I 

Triulllph: \ 
North Dakota, Grand Forks .• ______ 1 

I 

I 
North Dakota, Walhalla___ ... ______ -1 

-_.. 

1. 07!) 

.1. 08!) 

I. O!)G 

1. 095 

I. OS7 

1. 005 

I. 071 

I. 088 

I. 088 

1.100 

I. 087 

1. OS2 i 

j 

3 40 
Ii 40 
o __ ... _... 
3 55 
3 I 40 
(j 40 

o ..... _.. 
3 55 
3 40 
(j 40 i 

0 
3 55 
3 40 
(j 40 
0 
3 55 
3 40 , 
n . 40 i 

io _...... _, 
3 ~g !3 
0 40 : 
0 I 

:3 55 i 

3 40 
o I '10 i 

1.0 
2. 1 
2. a 
1.0 
1.6 
l.G 

2.8 
2.0 
8.0 
2. G 
2. (j 
I.!) 
2. 3 
2. 3 
2. !) 
2.8 
2.7 
2. 0 

2. 9 
2. 0 
2. 2 
2. I 
2. 7 
2. (i 
2. I 
2. I 

2. 0 
1.7 
2.1 
1.S 
1.0 
1.2 

, 
2.0 
2. 8 
2. 7 
2. Ii 
2. ·1 
2. I 
2. a 
2. 0 
2.3 
2. 4 
2. 4 
2. 3 

2.4 
2. I. 
.1.8 
LS' 
2. :3 
2. 1 
1.0 
1.8 

2. 3 
2.4 
'2. 4 
2.3 
2.1 
2. I 

2.8 
2. 0 
2. 8 
2. 7 
2. 0 
2.8 
2. G 
2. 8 
2.8 I 

2.2 
2.7 i 

2. 7 

2. 0 
2. I 
L.81 
1.0' 
2. 7 
2. 7 
2.4 . 
2.:3 : 

2. 1 ' 
1.7 
2. 0 
1.9 
1.7 
1.7 

2. 8 
2.0 
2.8 
2.6 
2.7 
2.7 
2. 0 
2. ,1 
1.!) 
2.9 . 
2.9 : 
2. S • 

1. 9 j
2. 1 i 
2. 1 
2.0 ! 
2.2 
2.2 . 
2. 1 I 
1.81 

2.2 
2.4 : 
2. 7 
2. 3 
2. 1 
2.2 

2.0 I 
3.0 : 
3. 0 
2. !) 
2. !) 
2. !) 
2. !) 
2. !) 
3.0 
2.9 
3. a 
3. 0 

2.1 
2. 0 
1.8 
.1.0 
2. 8 
2. 7 
2.2 
2. 3 

2.0 
1.8: 
1.0 
l.G 
1.(; 
1.4 

2.9 
2.9 
2.9 I 

2. S 
2.0 
2.7 
2.0 
2. 7 
2. (j 
2. n 
3.0 : 
3. 0 

2. 0 
2.0 
2. 2 
2.2 
2.3 
2. 1 
2. 3 
1.9 

2.4. 
1.8 
2. (l 
2.3 
2. 4 
1. 9 I 
2.8 I 
2. G i 
2.5 : 
2.0 I 
2. (j 
2.6 
2. G 
1.8 
2. 4 
2.5 
2. 7 
2. 2 

2. 8 
2. 5 
2. 1 
1.G 
2.7 I 
2.4 i 
? 3 ~. j
1.7 

1.9 
1.4 
2.7 
1.9 
1.8 
1.3 

2.5 
2.4 
2.4 
.1.ti 
2.5 
2. 4 
2.2 
I.S 
2.8 
2. 3 
2.2 
L.7 

2. 4 
2.3 
2. 1 
1.0 
2.9 
2.2 
1.0 
.1. 4 

... 
!2
"'C) 

(") 
0 
~ 

~ 
0 
Ul ..... 
r'3 
H 
0 
~ ... 
t' 
ITj ... 
(") 
r'3 
0 
:>j 
Ul 

0 
ITj 

"d 
0 
r'3 ... 
r'3 
0 
t'l 
Ul 

~ 
'I 

I Mean scores of {j judges on 3 rpplicllks. 3 was highest; score; I. the lowest. 



• • • 

TAHhl~ 27.-Ralml .1J()tbtoc,'!: j1{ean J!rdafabi/ity scores for 6' 1'Il,rietii'N fr01n >3 01' 3 loea-tions, 1,948 a,n(t 1949 

~ 
MP/tll plllu tllbiti Ly SCOJ'('S I 	 00 

Rpcci(jr gravity Htorngc 
8Vnridy nlld loC'nlion 	 Color DrYlless Mealilless I FIllvor trl 
o 

~ 10·IS In,m TiJllr '\'rll\l). ID·lfi 10·10 I!H8 10·1\) 	 i 10·IS ItO.\!) . 10481 U)4(} ,'~~l- ---,.---.-----;- ~ 
t"' 

Chip!lt,\\,u: 	 .11'. .111. Jloolha o F. I:l:Ilnriialill 	 I. O(H) I. 005 o 1.0 2.1 1.311.212.1: 1.512.3! 2.1 d 
3 55 1.8 I. 8 I. :3 1. 2 1. 8: 1. 7; 2. 1 2. 3 t"' 

t"'3 40 1.7 2. 0 1. 0 i J. (i I I. 4: 1. () I. 9 2. 3 t'l
G 40 I. 5 >-3

i\lnil1('_,,, ._. ______ ... __ .' 	 A· {! I. (I' I. ~ • '~"~ ;. ~ .L ~ I.(!I. ()X3 I. OGO j o 	 -. h I. .) I. .). ~. b .'. ~ 2. h 2. b ~2. " 
3 55 2.5 2. 2 I. 7 I. 2· 2.;1 I. 5. 2. 2 I. 0 I u 

" 40 2. a 2. 1 1. 9 I. G 2. 4. I. 8: 2. 3 I. 0 
o 
-.... 

o ·11) 2. :3 1.8 1.8 1.1 2.2 1.2! 2.2 1.5 
i\lil·hi/.wll 	 I.OS2 1.071i; o 2.7 2. Ii 2. 2 2. 0 2. (j 2. 7 2. D 2. (j 

0> 

3 5!1 j 2.2 2. 0 I. n 1. 8 2. 2 .1. S. 2.;1 2. 2 ?o<In !3 2. I 2. 4 1. 7 2. !) 2. :3 2. " 2. 5 2. 3 
o 40 : 1.0 1.!J I.fi 1.2 1.7 I.U 1.(; 1.7 fI1

Cn'('1l i\IOlll1tdl1: 
i\l:dIlC, 1. ______ • ___ •• __ 	 t;1I. ()S~ I. 07S o 2. 2 2. S al 2. :3 2.7 2. (j 2. I 2. (j t=J

3 55 2.2 2.1 ao I. 0 2. a 2 I 2. 0 2. 1 
:3 ·to 2. I 2.2 a2 2. I 2.7 2.3 I. !l \.9 ~ 
(i '10 2.0 2. 0 !. () I. 5 l.3 LG 1.3i\lnillP,IL_ 0._" • ___ _ 	 OJ 2. " oI. O\l5 I. ORS o -. OJ 2. (i 2(;~ 2. 8 2. () 2.7 2.2 2. 7 "'1 
:3 55 2.2 2.0 a4 2. ·1 2. 7 2.7 1.9 to >a 40 2.3 2. :3 a4, 2.7 2. (i I.Il 2. 2 a2. " (i 	 ::0·10 2. I 1.7 23 1 I.S: 2. Ii 2.2 1.7 1.(; HNp\\, York _________ • ____ "" I. nU7 I. OS2 o 1.9 2.2 ao' 2.3 3.0 2. (j 2. 3 2.2 o 
3 fi5 I.U 1.7 a4 2.0 2. (j 2.2 2.0 I. 7 C1 

t"'3 dO 2.1 1.8 2. 7 2. I 2. S 2.2 2.0 1. 7 
(j '10 I.U I. 3 a4 I. 4 2. (l I. 7 LO 1.3 	 d 

1 rish Cohhl('r: 	 ::0 
i\luill(', • __________ • ______ " _____ ",,, 	 trl

I. UOO I. OSS i o 2. S 2. a 2.7 2.0 2. 4 2.8 2.52. " i 3 55 2.4 2.2 2. <\ 2.3 2. () 2.2 2.22. " 3 40 2. I I.G 2.7 2. R 2. S ?~. -I 1.9 2. I 
n 40 1.0 1.(; 2. a 2.0 2.2 I. <\ 1.52. " 



• • • Nor! h Dakota•. J. ono I. 01)2 	 0 2. 7 2. Ii i 2. 5 2. I) 2.8 I 2.8 ! 2.8 2.7 

a [if) 2.2 2.5 2. 8 2.4 : 2. 7 2. 1
2. " 	 2. " 
:{ 40 1.8 2. 2 2.1 2. I) 2. a 2.8 1.1) 2. " ') ? _. wIi ·10 1.0 l.!l 2. I 2. a 2.7 1.7 1.{) 

'Vis('()II~iJl_•.. _________ .. _. _____ . _ 1. 08:~ I. 078 0 2. 4 2. a 2.2 2. Ii 2. li 2.5 2. !\ 2. 7 <J 

a 55 2.2 2. 2 2.0 2. 4 2. I 2.2 1.8 2. 2 0 
0 

a 40 2. 0 2. 0 I. \) 2. ·1 2.2 2. a . 2. 1 2. 0 ;r, 
(j 40 1.8 I. 7 2. 1 1.8 2. a 1.81 1.5 1.4 ~ 

Kn(nhdill: 	 0 
Colora. '. _ ___ . _____ ... J.OOG 1. QUa 0 2. :3 2. 1 2. a 2. a 2. (j 2. () 2.7 2.7 0 a 55 2.2 I.!) , 2. 15 2. a 2.7 2. 8 2.7 2.5 '1 

?_. -I •3 40 2. 'I 2. a 2~ JI 2. .5 2.7 2.7 2. ,I >
t"

() 40 1.8' 1.7 2. :3 I. \) 2. 5 2.3 2. 2 1.8 H 
>-3

~lnilll' .. .. -... -- ... -.. - ... .. I.OHH 1.078 () 2. ;( 2. 7 2.2 2. 2 2. 8 2.7 2. 8 2. 7 
~~~ >1

:3 55 2. :3 ?- ....'J 
, 2. 1 2. 1 2. a 2.2 : 2. Ii 2. 0 >­a 40 2.2 2.2 2. 2 2.2 2. 7 2. 1 2.3 2. 0 ~ 

II '10 2. () 1.8 I. n I. ·1 2.1 1.0 2.0 I. 4 I;j 

Pl'IIJlSyIY:lllili 1. ()SO 1.070 () 2. 1 2. a I. !l I. ·1 2.7 1.7 2. a 2. Ii 0 
a 55 2. 1 2.0 2. 1 1. .J 2. <I 1.(; 2. '.1 2.0 0 

u .. ~ ...,", ...., ... ~ ... ~ .... 

...,3 40 2.0 2. 1 1.4 I.H 2. 1 1.8 2.2 2.1 ~ 


(j '10 l.\) I.() 1.8 1.2 2.0 I. <I 1.8 1.(; 0 
'ti 


Hus;;!'[ Burhnllk: :Jl 
H 


Idnho, Ah('rd(,(,11 I. OSU I.OSS 0 2. H ?-. -( 2. (i 2. 0 3.0 2. !) 2. Ii 2. !l >-3 

:3 55 2. Ii 2. .5 2. \J 2.0 2. !J :.l. 0 2. 7 2. 3 0 

.... 

3 ·10 2. <I 2. :3 2.7 2. (i 2. !l 2. S 2. :3 2. a ~ 


>(j .10 2. <I 2.2 2. <I 2.5 2. S 2.7 2.2 1.0 t"ldnho, A;;hIIllL .. _____ . __ ' _ .. _ 1. O!J5 I. 08S 0 2. a 2 . .( 2. (i 2.2 3. 0 2. a 2.7 2. (j "<j
;J 55 ?_. D- 2. 2 ?-. -( 2. (j 2. !J 2. \) 2. (j 2. a > 
a ·10 2.2 2. a 2. (j 2. H 2. R 2. \l 2. a 2. :~ <J 

>-3(j 40 2. a I. 8 2. 8 2. 1 2. !) 2. ·1 2.2 1.5 0 
W:lshill~tOIl __ . _. _. ... - ..... --- .... ~ ..... -- I. O\l7 I. 000 	 0 2. Ii 2. S 2. H 2. !J 2. !) :3.0 2. 2 2. S ~ 

a ! .'5.5 2. R 2.4 2. !) :3.0 2. !J a. 0 2. 8 2. 5 w 
a' 40 2.7 2 . .5 2. \) 2.0 a.o a. 0 2. 7 2. (j 0 

G: 40 2 . .( I.!) 2. (i 2. 8 2. () 2.8 2. a l.!) ":l 
"t1TriUlllplt: 0 

NOI'tli Dnko(n, C1I'Hlld FOI·ks... 1. aSH I. aSH 	 a 2. (j 2. <I 2. 1 2. 1 2. :3 2. 1 2.4 2.5 >-3 
a 55 2. :3 2.2 I. 8 2. 1 2.0 2. 1 2. a 2.3 ,..,> 
:3 40 2. 2 2. 1 2. 1 1.8 2. :3 1.8 1.0 0

1. " 	 t'l(i 40 I.\J 2.0 : 1. 4 I.[j 1.7 1.0 1.4 1.0 
Nol'lh Dakota, \Ynlhnll:L_. _________ 	 o _.. _._._ w

1. 000 1. 082 i 	 2.2 2. <I 2. 1 1.0 2. 2 2.8 2.72. " 
a 5.5 2.2 2. 1 2.2 2.0 2. 1 : 2.2 2. :32. " O'J:3 40 2. 1 2. 1 2. 1 1.8 2.4 2.0 . 2.2 2. 1 
(j 40 1.8 1.(; 2. 1 La 2. 2 1. Ii 2. 0 1.3 '" .--<.--- ~~-. --- ~....,.---

I 1\:1('1111 :;('on's or (j judgl'!; UII a l'l'plicntl'S. :3 \l'as higill'st seul'l'; 1 lhl' IO\l'est. 
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