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OUTLLNE FOR TBJSIS 

1. Introduction. 
11. Object of experiments. 

a. To determine the relative value of a 

number of varieties of apples í'OT cer- 

tain cooking purposes, including sauc 

pie, jelly, marmalade, and dumplings. 

b. To determine some of the causes for the 

results obtained. 

c. To investigate the interrelationship be- 

tween the cooking quality and, the 

dessert quality of the apple. 

ill. Laterials used. 

a. Description of varieties. 
b. Table showing time each variety is t 

its prime. 

1V. Standards for good sauce, pie, etc. 

V. Proceedure. 

a. Description of cooking apparatus. 

b. Methods of keeing results uniform. 

1. Temperature. 

2. \JeiF,hts: apples, water, etc. 

c. Recipes used. 

1. Sauce, how determine by way to cook 

it. 
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2. Fie. 

3. Jelly. 

4. Marmalade. 

5. Dumplings. 

d. Judging of products. 

1. Explanation of score card method. 

2. Score carde. 

3. Ssrnle scores of each judge. 

Vi. xperientìl errors clue to 

a. Gas pressure. 

b. Temperature, etc. 

o. Variation of individu.l judge. 

d. Size of fruit. 

e. Maturity of fruit. 

Vil. Table showing average score of products with dis- 

cuss ion. 

Viii. Tables showing correlation of the cooking qualitieß 

of aples to the desert qualities. 

iX. \/hy results were otained. 

a. I:Licroscopic examinations--cooked apples. 

b. Microscopic examinations--uncooked apples. 

c. Vascular tissue. 

X. Summary. 



-3- 

Introduction. 

The apple is one the most, if not the most, import- 

ant of the fruits cultivated in the United States. In 

earlier years there were but few varieties. NOW there are 

several thousand, each one of which has its own particu- 
lar characteristics. It is necessary, therefore, for the 

housewife to ue able to distinguish between some of the 

more common of these varieties and to cnow the cooking 

qualities of each if she is to obtain the best possible 

results from them. 

Lesides possessing a pleasing flavor and containing 

a smn.1l amount oÍ' iood_value (i), .pples have a disti.act- 

lrhealthful influence upon the cody C). 

(i). One pound of fresh apples contin 1.36 grims of 

protein, 1.36 gruns of fat, and 48.99 gralLs of carbohydra, 

-total food value 214 calories.-- Rose. Laboratory LIanual 

of Dietetics, p. 20. 1913. 

(2) Pattee. Practical Dietetics \7ith reference to Diet in 

Disease, p. 278. 1912. 

and should be used in the diet much more than they are now. 

Realizing something of the true value ol' the apple in the 

diet and knowing that very few eople have definite know- 

ledge of the cooking qualities of the many different 

varieties, the investigation u)ofl which this is a report, 

was considered desirable from a practical, as well as 
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interesting from a scientific Qoint of view. 

Ob JTi CT 

In conducting this investigation three distinct 

objects have been kept in view: 

First- To determthe the relative value of a number 

of varieties of apple8 for certain cooking purposes, in- 

cluding sauce, pies, dumplings, jelly nd marmalade. It 

is hoped that the results obtained will aid the housewife 

in selecting vrieties or her particular needs. 

Second- To determine sorne of the general princiales 

underlying these cooking properties, to investigate their 

interrelationships and the relntionship of cooking in 

general to the dessert quality of the aple. 

Third- To ascertain if differences in the cooking 

quality are associated with differences in the gross 

morphology and cell structure of the fruit. 

MATERIALS USED. 
Description of' Varieties. 

The following brief descriptions of each variety of 

apple used are given in order to make the housewife more 

familiar with them. No attempt however, is iade to give 

them in n. detailed form. The only character of tue fruit 

that is described at all completely is the flesh. This 

is done so that a comparison can be easily made of the 

qualities of the cooked products with those of the 

fresh fruit. 
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AUTULflI SWEET. - Size medium; shape oblate, symme- 

trical; underlying color yellowish green, blushed víith 

liht red; predominating color yellowish green; flesh 

white tinged with green, medium grained, tender, crisp, 

juicy; sweet; Sept. to hoy. 

ARKAÌSAS (Syn. Mammoth Black Twig)..-Size medium to 

above, shape oblate, symmetrical; underlying color lemon 

yellow, blushed with crimson to dark red, with white 

dots; flesh deep crean, medium fine, crisp, juicy, 

medium tender; sub-acid; Dec. to March. 

ARKAISAS BLACK.- Size medium; shape round, symme- 

tHoal; underlying color ye 

almost black; predominating 

creim, medium fine grained, 

eu'o-aoid, aromatic; Dec. to 

BELMONT (Syn. wA)N) . - 

].low, blushed with deep red 

color deep red; ilesh deep 

medium tough, fairly juicy; 

April. 

Size medium; shape round; 

underlying color pale waxy yellow; flesh white, crisp, 

fine grained, tender, juicy; mii.dly acid; Oct. to ìov. 
C 

BISMAR.- Size large; shape o1ate to round, symiiie- 

trical; underlying color yellow, striped and splashed 

with light to deep red; light to deep red predominates; 

flesh nearly white, moderately firm, coarse, f'cirly ten 

der, juicy; briskly acid; Oct. to Nov. 
E 

BLISE PARMAII1.- Size above medium; s.ape olate or 
A 

roundish, symmetrical; underlying color yellow, washed, 
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splashed and striped with deeper red; red predominates; 

flesh yel].owish, rather coarse, moderately juicy, crisp, 

moderately tender; mildly sub-acid; aromatic; Oct. to Jan. 

BIETIG}tIflER.-Size above medium to 1-arge; siape 

oblate, unsymmetrical; underlying color greenish yellovi, 

blushed with dull red; dull red oredominates; flesh 

cream white, coarse grained, tender, juicy and crisp; 

sub-acid to acid; Oct. to Nov. 

BLACK BEN DAVIS.-Size medium; shape roundish ovate, 

unsymmetrical; underlying color deep yellow, blushed 

with d.eet red; deeo red predominates; flesh cream white, 

medium grained, medium tender, not very juicy; mildly 

sub-acid to neutral; Jan. to Apr. 

BOTTLE GHEEHING.-Size medium to above; shape ovate 

to roundish, sides sometimes unequal; underlying color 

yellowish green; flesh nearly white, greenish tint, 

tender, juicy, médium grained, crisp; sub-acid; aromatic; 

Nov. to Mar. 

BAILEY SVIEET.-Size medium; shape ovate, almost 

round; symmetrical; underlying color light yellow, 

olushed and splashed with crimson nd deep red; deep 

red predominates; flesh cream, medium grained, tender, 

fairly juicy, crisp; sweet; Oct. to Dec. 

BALDVIN. - Size medium to oove; shape round o ovate 

symmetrical; underlying color :rellow, blushed with 
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maroon to crimson with white dots; maroon predominates; 

flesh cream, coarse rained, fairly criso, tender, mod- 

erately juioy; sub-acid; Nov. to 1?eb. 
HE 

BETi-ILEI:ITE.- Size medium; sìape oblate, symLietrical; 

underlying color yellow, striped and splashed with yellow- 

ish red; yellovi predominates; flesh light cream, medium 

rained, tender, juicy, crisp; sub-acid; aromatic; liov. 

to Jan. 

BEN DAVIS.- Size medium; shape roundish ovate; un- 

symmetrical; underlying color deep yellow, striped and 

splashed with deep red; either predominates; flesh 

crea white, medium grained, medium tender, not very 

juicy; mildly sub-acid to neutral; Jan. to Apr. 

COOS BAY BEAUTY.- Size medium; shape oblate to 

round; unsymmetrical; underlying color greenish yellow, 

blushed with dark red; dark red oredominatee; flesh 

pale cream, fine grained, tender, juicy, crisp; sub- 

acid; aromatic; Oct. to Dec. 

DELICIOUS.- Size medium to above; shape oblong 

ovate; symmetrical; underlying color yellow, washed 

and splashed with bright dark red; bright dark red 

predominates; flesh cream, rther coarse rained, ten- 

der, fairly juicy; sweetish sub-acid; aromatic;Oct. 

to Dec. 

DOMINE.- Size inedium;shape roundish oblate; symme- 

trical; underlying color greenish yellovi; 1esh cream, 



medium graìned, medium tender, juicy and crisp; ub- 

acid; Dec. to Feb. 

DUTCH MIGìro.- Size medium; shape roundish ob- 

late1 symmetrical; underlying color ale yellow, striDed 

and blushed with red; yellow predominates; flesh tinged 

with yellow, fine rained, tender, crisp, juicy, sub- 

acid; Nov. to Jan. 

ESOPUS (Syn. Spitzenurg).- Size medium to auove; 

shape ovate to roundish,sometimes conical, unsymmetri- 

cal; underlying color yellow, washed and striped with 

bright red; Lriht red oredominates; flesh cren, crisp, 

tender, medium grained; sub-acid; ìov. to Jan. 

FALLAWATER.- Size above medium; shape symmetrical 

ovate; underlying color greenish yellow, blushed with a 

rose pink; greenish yellow predominates; flesh cream, 

medium grained, tender, juicy and crisp; sub-acid; Nov. 

to Feb. 

FALSE.- Size small; shape oblate to round; sym- 

metrical; underlying color bright yellow, blushed and 

striped with a bright but deep red; red predominates; 

flesh snow white, very fine grained, very tender, crisp, 

very juicy; sub-acid; aromatic; Oct. to Dec. 

GKTO. Size mediím; shape roundish ovate, unsym- 

metrical; color deep yellow, blushed with maroon to deep 

red; maroon to deep red predominates; flesh creìm white, 
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coarse grairied, inclined to be tough, riot very juicy; 

sub-acid to neutral; Jan. to May. 

GOLDEN RUSSET.- Size below medium; shape roundish, 

syetrical; underlying color golden yellow, with russet; 
the russet predominates; flesh cren colored, fine 

grairied, medium tender, crisr, juicy; sweet sub-acid; 

Dec. to Mar. 

GRILS.- Size medium; shape round to roundish ob- 

long; color yellovi; flesh creun colored, fine grathed, 

tender, crisp, juicy; sub-acid; aromttic; Nor. to Jan. 

HÀ.- Size medium or below; shape oblate to 

round; symnietrical; underlying color yellow, striped 

and splashed with yellowish red; yellowish red predomi- 

nates; flesh crerm colored, crisp, tender, fine grained, 

juicy; mildly sub-acid; Oct. to NOT. 

HOLLA1D PIPPIN.- Size medium to large; shape 

ovate, symmetrical; color yellowish green, often lush- 

ed with maroon; yellowish green predominates; flesh 

white ,tinged with green, tender, crisp, not very juicy, 

a little coarse; mildly sub-acid; Aug. to Sept. 

}Ff KING.- Sie large; shape oula.te, symmetrical; 

underlying color reenish yellow, blushed with red; 

greenish yellow predominates; flesh cream colored, 

medium grained, tender, crisp, juicy; sub-acid; Dec. to 

Liar. 
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JEWETT.- Size medium; shape unsrrnmetrical, oblate 

conic; underlying color yellow, striped and splashed 

with red; red predominates; flesh cream colored, medium 

tender, juicy, crisp, 'nedium fine grained; 3ub-acid; Oct. 

to Jan. 

JONATHAI.- Size medium; shape round, syietrical; 
Wt 

underlying color yellow, washed red; red predominates; 

flesh cream colored, medium rained, tender, juicy, 

crisp; sub-acid; aromatic; Nov. to Jan. 

IOESY/ICK.- Size medium; shape round to ovate, sym- 

metrict1; underlying color yellowish green; flesh cream 

colored, medium grained, tender, juicy, crisp; sharp 

suo-acid; aromatic; Sept. to Oct. 

LADY.- Size very small; shape oulate, symmetri- 

cal; underlying color deep yellow, blushed with scarlet; 

deep rellow oredominates; flesh white, very fine grain- 

ed, very tender, juicy, crisp; sub-acid almost sweet; 

Dec. to May. 

w 
LAVER.- Size medium or below; shape oblate, sym- 

metrical; underlying color yellow, washed with deep 

red; deep red predominates; flesh white, tiried with 

yellow, rather tough, fine grained, fairly juicy; brisk- 

ly sub-acid; Jan. to Mar. 

MAIDE.L'T BLUSH.- Size medium to below; shape oûlate; 

underlying color yellow, blushed with crimson; yellow 
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predominates; flesh cream colored, very tender, rather 

coarse ¿rained, crisp and juicy; nildly acid; aromatic; 

Sept. to Oct. 

LIAm.-Size above medium; shape round to roundish 

oblate, symmetrical; color yellowish green; flesh white, 

juicy, fine grained, tender, cris3; sub-acid; Dec. to 

Feb. 

iLON.- Size medium; sape round, slightly oblate, 

symmetrical; underlying color yellow, striped and splash- 

ed viith crimson; yellow predominates; flesh whitish, 

very juicy, very tender, fine grained, crisp; sub-acid; 

aromatic; Oct. to Nov. 

MC ITTOSH.- Size medium; shape symmetrical, round- 

ish oblate; underlying color pale yellow, lushed with 

deep red; deep red predominates; flesh white, fine 

grained, juicy, crisp, tender; sub-acid; aromatic; Oct 

to Jan. 

LiC AHON.- Size large; shape round to ovate, 

symmetrical; underlying color pale yellow, ¿..lushed with 

light crimson; pale yellow predominates; flesh cream 

white, medium grined, tender, juicy, crisp; triskly 

acid; Sept. to Oct. 

MI1\IXLLR.- Size medium or elow; shape round, sym- 

metrical; underlying color yellowish 
green, striped and 

solashed with pinkish red; yellowish 
green predominates; 
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flesh yellow, firm,a little coarse, not very crisp, 

rather juicy; sub-acid; slightly aromatic; NoT, to 

Ap r. 

MISSOURI PIPPIN.- Size medium; shape round, syin- 

metrical; underlying color deep yellow, lushed and 

striped with dark rich red and white dots, latter pre- 

dominates; flesh cream colored, medium tender, medium 

grained, crisp, uut not very juicy; sub-acid; Oct. to 

Jan. 

NORTHVTESTER1r GPENING.- Si.e large; shape round 

to round conic, symmetrical; color í;reen; flesh green- 

ish tint, medium tender, crisp, juicy; sub-acid to 

acid; Nov. to Mar. 

NORTR1T SPY.- Size medium to large; shape 

roundish ovate, symmetrical; underlying color yellow, 

striped and splashed with red; the red oredomiriates; 

flesh whitish, medium jine, tender, very juicy; risk- 

ly sub-acid; aromatic; Dec. to Feb. 

ONTARIO.- Size medium to above; shape oblate, 

symmetrical; underlying color light yellow, ulushed 

and splashed with bri;ht crimson; bright crimson 
pre- 

dominates; flesh cream white, fine grained, tender, 

very juicy, crisp; briskly sub-acid; aromatic; Nov. 

to Feo. 
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OPAFJSC1T. - Size medium; shape round, symrnetri- 

ca].; underlying color pale len-ion yellow, olushed and 

spotted with crimson and dark red; the latter predom- 

inates; flesh creun colored, 2iedium grained, tender, 

juicy, crisp; sub-acid; aromatic; Nov. to Feb. 

ORTIY.- Size large; shape round to olong and 

conical, smetrical; underlying color pale yellow, 

blushed with licht red, pale yellow predominates; 

flesh crenn colored, tender, ediura grained, fairly 
juicy, crisp; sub-acid; aromatic; Nov. to Feb. 

PARADISE SVET.- Size medium; shape roundish 

oblate, syimaetrical; underlying color yellow, striped 

and splashed with deep red, the deep red predominates; 

flesh creìm colored, medium grained, medium tender, 

fairly crisp and juicy; sweet; Oct.to Nov. 

PULKIN RUSSET.- Size medium shape oblate, sym- 

metrical; color green and russet; russet predominates; 

flesh cream colored, medium tender, rather conrse 

grained, juicy, fairly cris?; mildly sweet; Sept. to 

Nov. 

RALLS.- Size below to auove medium; shape round- 

ish oolate, symmetrical; underlying color yellow, 

ulushed and splashed with pinkish red and dull car- 

mine, the ,ellow predominates; flesh whitish, firm, 
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moderately fine rained, noderate1y tender, crisp, 

j 

juicy, sub-acid vzith i1ight min1ing of sweet; 

aromatic; Dec. to Feb. 

RAIEBO.- Medium sized; shape o1ate, symmetrical; 

underlying color yellow, striped and splashed with 

coral ink; yellow redoxninates; flesh cream colored, 

fine, 
tender, j.iicy, crisp; suo-acid; aromatic; Nov. 

Feb. 

RED CAllADA. - Size medium or oeiow, shape round 

to ovate, symmetrical; underlying color yellow, lush- 

ed and striped with briht red, which predominates; 

flesh cream colored, firm, medium Crained, tender, 

juicy, very crisp; sub-acid; aromatic; Nov. to Feb. 

RHO ISLA31D GREE1'TING.- Size medium to above; 

shape slightly ovate to round, symmetrical; color 

yellowish green; Ilesh whitish, tinged with green, 

crisp, tender, .edium -rairied, very juicy; briskly 

sub-acid; Dec. to Feb. 

ROCK PIPPIN.- Size below medium to medium; 

shape oblong conic, unsymmetrical; underlying color 

lemon yellow, ulushed with maroon, the maroon ore- 

dominates; flesh cream colored, rather coarse, medium 

tender, crisp, fairly juicy, very firm; sub-acid; 

aromatic; Jan to May. 

ROMA3JITE.- Size small to medium; shape synimetri- 
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cal, rouridish oblong; underlying color lemon yellow, 

blushed and splashed with crimson; crimson predominates; 

flesh dee cream colored, medium tender, medium juicy, 

medium grained; sub-acid; Dec. to May. 

RO.- Size medium, shape roundish oblate, syrn- 

metrical; underlying color pale yellow, striped and 

solashed with crimson; crimson predominates; flesh 

white, medium tender, fairly crisp, medium grained, sub- 

acid; Dec. to May. 

ROXJ3URY.- Size oelow medium to medium; shape 

roundish conic to oblate; russet color; flesh whitish, 

crisp, juicy, tender, medium brained; sweetish sub- 

acid; Nov. to ¡,:n,r. 

SALOì.-Size medium; siape round to ovate; 

underlying color yellow,washed and striped with bright 

red with dots, latter oredominates; flesh firm, rather 

coarse grained, tender, juicy, crisp; sub-acid; Nov. 

to .'ar. 

SCOTT.- Size below medium to medium; shape round 

to conical, unsymmetrical; underlying color yellow, 

striped and splashed with liht and dark red, latter 

predominates; flesh cream colored, tender, juicy, 

crisp, rather coarse; quite acid; aromatic; Dec. to 

Mar. 
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STARK.- Size above mediuii to 1:-'.rge; shape round- 

ish ovate to o1on; underlying color yellowish green, 

strioed nnd Splashed with dull red; yellowish green pre- 

dominates; flesh cren colored, rather tough, not very 

juicy, medium grairied; sub-acid; Dec. to Mar. 

STAYLLAÌ'T WINESAP.- Size medium to above; shape 

round to round conic, symmetrical; under1yin color 

pale dull green, blushed and splashed with brownish 

red; urovmish red predominates; flesh cream colored, 

tender, juicy, fairly crisp, medium grained; 8Ub-acid; 

aromatic; Dec. to Mar. 

TOIíA1T (Syn. Tolman Sweet).- Size medium; share 

roundish oblate, symmetrical; color aale yellow, flesh 

cream white, tender, medium Grained, not very juicy; 

sweet; Dec. to Liar. 

TOIKINS KING (Syn. King.- Size large to very 

large; shape round to ovate symmetrical; underlying 

color deep yellow, striped and splashed with licht to 

dark red; light and dark red predominates; flesh cream 

colored, crisp, medium to coarse grained, medium tender, 

juicy; sub-acid; Oct. to Nov. 

TYÍENTYOUNCE.- Size large to very large; shape 

round to ovate, symmetrical; underlying color deep 

yellow, striped and splashed with crimson; deep yellow 

ìredominates; flesh cream white, crisp, juicy, tender, 

coarse grained; ui-cid; Sept. to Noi. 

VANDERPOOL. - Size medium; shape orate to oLlong, 

unsrunetrica1; underlring color yellow, washed with red; 

red redominatee; flesh crerm, tinged with red, teider, 

fine rained, cris, juicy; sweetish sub-acid; aromatic; 
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Dec. to Feb. 

VAiWICK.- Size small to iíedium; sha?e roundish 

oblate, symmetrical; underlying color pale yellow, 

luehed viith light red; pale yellow redominates; 

flesh liht cream, medium grained, tender, juicy, crisj; 

sweet; Oct. to Nov. 

fAGE1'!ER.- Size below medium to medium; shade 

oblate, symmetrical; underlying color lemon yellow, 

olushed or striped with soft red; soft red )redominatee.; 

flesh creui colored, fine, tender, juicy, crisp; sub- 

acid; aromatic; Nov. to 1'eb. 

VIASHINGTON ROYÌJ (Syn. P«Lmer Greening).- Size 

medium or above; shape roundish to oblate, irregular; 

color yellow or reenish yellow with conspicuous russet 

dots; flesh yellow, moderately coarse, fairly tender, 

juicy; briskly sub-acid; Nov. to Feb. 

WESTERN BEAUTY.- Size large, shape roundish 

conical, unsymmetrical; underlying color greenish 'ellow, 

striped and splashed with crimson; greenish yellow pre- 

dominates; fl.esh cream white, fine, tender, juicy, crisp; 

sub-acid; aromatic; Iov. to Jsxì. 

WFI WINTER PEAAIN.- Size medium; shape 

ovate; underlying color yellow,blushed with crimson; 

yellow predominates; flesh white, ..edium gr9ined, ten- 

der, juicy, crisp; sub-acid; Dec. to Apr. 
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WflUSAP.- Size small to medium; shape roundish 

conic, unsymmetrical; underlying color yellow, blush- 

ed nnd striped with dark deep red; the latter predom- 

inates; flesh deep cre colored, medium grained, medium 

tender, juicy, crisp; acid; aromatic; Dec. to Apr. 

WINTER BA}1ANA.- Size medium to lnrge; shape 

rouncuish oblate, symmetrical; under]jing color pale 

lemon, blushed vith crimson and dark red; pale lemon 

predominates; flesh cream colored, medium grained, 

crisp, juicy, teìder; sub-acid; arora.tic; Nov. to Feb. 

WIS1R .- Size below r.edium to medium; shape 

oblate, symmetrical; underlying color bright yellow, 

blushed with briht red; brir;ht yellow predominates; 

flesh cream colored, fine grained, tender, juicy, crisp; 

sub-acid; aromatic; Dec. to Mar. 

LLOW BELLFLO\,l'R. - Size medium to large; shape 

ovate, unsymmetrical; underlying color yellow, sometimes 

liht1y blushed with pink; flesh white,tinged with 

yellowish green, medium grained, tender, juicy, crisp; 

briskly eub-acid;aromatic; Dec. to Feb. 

OELLOV1 NEVITOñT.- Size medium; shape round, syxn- 

metrical; underlying color yellow, blushed with pink- 

ish red; yellow predominates; flesh cream colored, 

fine grained, firm, medium tender, juicy, crisp; sub- 

acid; aromatic; Jan. to Apr. 



-19- 

YORK Ii:PERIAL.- Size below redium to medium; 

shape oblate, unsymmetrical; underlying color deep 

yellow, striped and blushed with scarlet; scarlet 

predorninntes; flesh deep cream, medium tender, 

medium rained, rather dry, fairly crisp, neutral; 

Dec. to Mar. 

Por the sake of convenience, a list of the 

apples used for this investigation and the time each 

one is at its prime is given below. 

Table showing Season of Each Variety. 

Variety. Season. 

Holland Piin Aug.- Sept. 

Keswick Sept- Oct. 

McMahon - 

Maiden Blush - 

Autumn 3weet - 1OV. 

Pumpkin Russet - 

Twenty Ounce H - 

Belmont Oct - 

Bisraxk 
- :: 

Bieti1ieirner - 

I, II 

Haas 
ti t, 

Melon 
ii II 

Paradise Sweet 

Tompkins King 
11 - 

Vanwick 'i 

t' 
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Bailey Sweet Oct- Dec. 

Coos Bay Beauty - 

e Famse " - 

Delicious " - 

Jewett - Jan. 

Mc Intosh " - 

1iisouri Pippin U - 

Blue Pearmain 
0 

Lethleheriite Nov. " 

Dutch Migno 
0 - 

Esopus 's 
- n 

Griies " 
- 

Jonathan n - it 

Western Beauty " - " 

Baldwin n - Feb. 

Pallawater 's - t' 

Ontario " 
- 0 

Opalescent " - s' 

Ortley 
it - It 

Rsrnlo 
0 - 0 

Red Canada " 

Waener 
0 U 

V1ashinton Royal 
0 - II 

V/inter Banana " - 

Bottle Greening " - Mar. 
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Northwestern Greenin. Nov. - Mar. 

Roxury ti - lt 

Salome I' 

Minkler - Apr. 

Dora me Dec. - i'eb. 

Mann 
- ti 

Northern Spy 
U il 

Ralle 

Rhode Island Greening 
ti il 

lTa.nderpool 
- 

Yellow Bell±lower - 

Arkansas - 

Golden Russet 
ft 't 

Hyde King " - 

Roranite 
It 

Rome - 

Scott 
U 

Stark " 'I 

Stayman WineF$ap 
I' 

Tolmnn 

V/i smer 
il Il 

York Imperial 
t, 

t, 

Arkansas Black 
- Apr. 

Vîhite Winter Pea rxnain U - 

\'iine sap 
i, I, 

Lady 
u t 
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Lawyer Jan. -Mar. 

Rock Pippin. U - 

Black Ben Davis - Apr. 

Ben Davis " - 

Yellow Newtown - I' 

Standards for Jdirig. 

For the purpose of ç;:ivirlg a clear and definite 

conception of the qualities a good product should 

possess, the following descriptions are given. 

An excellent apDle sauce is a light colored 

product obtained by cooking the fruit %:ith water un- 

til soft, so that the resulting mass is a smooth, 

even - not lumpy, syrupy or watery- product. It should 

have a pleasing aroma and retain, at least to a certati 

degree, the delicate flavor of the fresh fruit. 

For an excellent apple pie, the fruit, when 

cooked, should be so tender that it has a rnooth and 

even texture; the color should be bright, not dark 

and lifeless; and above all, the product should poss- 

ess a pleasing apple flavor. 

An excellent dumpling je one that possesses a 

rich and pleasing flavor, and when baked the fruit 

should not be tough, neither should it be too soft, 

but possess just enoughbody to hold its shape; the 

color as in pies should be bright and only slightly 
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darker than t'ne fresh fruit. 
An excellent marmalade is the bright clear pro- 

duct obtained by boiling down the fruit pulp with 

water and sugar so that vihen finished it has a smooth, 

even, not granular, texture and a good flavor. It is 
usually a darker product than any of the above. 

N. E. Goldthwaite has defined an ideal jelly 

as "a beautifully colored transparent, palatable ro- 

duct obtained by so heating fruit juice that the re- 

sulting Liase will quiver, not flow when removed from 

its mold; a oroduct with texture so tender that it 

cuts easily with a spoon, and yet so !irm that the 

angles thus 'roduced retain their shape; a clear pro- 

duct that is neither syrupy, guxr1y, sticky, nor tough, 

neither is it brittle and yet it villi break, and does 

this with a distinct, beautiful cleavage, which leaves 

sparkling characteristic faces." 

Procedure. 
Description of Aparatue. 

The apparatus used for these experimente con- 

sisted of; kettles, saucepans, ovens and thermometers 

besides other necessary utensils used. in an ordinary 

kitchen. 
The kettles viere a four quart size made of white 

granite, fitted with covers and. nearly uniform in size 

and weight. These were used largely for making jelly. 

The pans viere riso of white rranite, each hold- 
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Ing one and one half quarts. These too were uniform 

in weight, varying at the most only tvio ounces. This 

size was found to be the most convenient for making 

sauce and marmalade. 

The ovens were small, of sheet iron, and were 

placed directly over the gas flame. In the top of 

each oven was a hole, thru which a thermometer was 

placed making it possible for the oven temperature to 

be kept constent. The thermometers were tested before 

using to make sure they viere accurate. 

The fuel used was gas, but as the quality was 

not always the same, it being a richer mixture of gas 

and air at one time than at another, the temperature 

varied slightly. As regular gas burners could not be 

obtained, lunsen buriiers were used. 

Methode of keeping results uniform. 

The aples were first washed, then weighed. One 

pound ten ounces as purchased was the weight taken 

each time lor sauce, marmalade and jelly, as this is 

approximately the amount the average housewife would 

prepare at one time. They were then pared and weighed 

again, the nmount used for cooking being exactly one 

pound six ounces. This was done for sauce, marmalade 

and jellies. To the weigÌed apples a certain weight 

of water was added in each case. 
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As has been said before, they were cooked in 

the sanie kind and sized utensil at a fixed tempera- 

ture. 

:eceipes used. 

Owin to the fact there are many different 

recipes for making apple sauce, a few preliminary ex- 

periments were performed to find just which one would 

give the best results. For this, the same variety of 

apple ws cooked y each of the following methods, the 

weights of aples, water and sugar used being the same. 

1. Apples cut in small pieces, cooked in 

covered utensil and sugar added just before removing 

from flzne. 

2. Apples prepared as above, ut cooked in open 

utensil. 

3. Apples prepared as No. 1. then mashed. 

4. Apples cut in small pieces, cooked in cover- 

ed utensils with sugar added before cooking. 

Results. 

Sauce prepared by the first method was consider- 

ed distinctly the best. The flavor, texture and color 

were all good. 

In the sauce cooked in open utensil texture was 

not so ood as that of the sauce prepared by the first 

method. It required almost double the amount of time 

for cooking and required more care as water had to be 

added from time to time. 
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The sauce prepared by the third method was simi- 

lar to that of No. 1, the flavor, texture and color 

were all good, ut a longer time was spent in its )re- 
parati on. 

In the sauce prepared in the fourth way, the 

apples did not break apart so quickly, and so com- 

pletely, causing the sauce to be lumpy and poor in tex- 

ture. The flavor too was not so good, due perhaps to 

the cooking of the sugar with the acid in the apple, 

thus chaxiging part of the sugar to glucose. 

The oeet receipe for simple apple sauce thus 

appears to be: \''ash, pare and core apples, cut in 

sJl pieces, piace in saucepìn, pour over tilem enou1 

cold water to nearly cover. Cook until soft, add sugar 

and cook until sugar is dissolved, then remove from 

fire. One pound six ounces or four or five medium 

sized apples are used to one arid one hall' cups of 

water. Enough sugar to sweeten is added. This varies 

with the apple and v:ith the individual taste out gen- 

erally about three fourths to one cup is sufficient for 

the above amount. 

Jelly. 

iash and core ales. Put into preserving kettle 

and add water to nearly cover. Cook until soft, then 

put into jelly b8.gs and let drain over night. Lleasure 



-27- 

juice and add three-fourths its measure of heated sugar. 

Cook until it reaches 217 degrees F. (je11ring point). 

Remove from fire and pour into sterlized jelly glasses. 

Use rnaterile in the proportions of one pound six ounces 

apples to two cups water. Care should be taken not to 

squeeze the pulp as the jelly will not be clear; also 

not to over cook the jelly as it will be tough. 

Pies. 

Crust: 

4- cups flour. 

1 cup Crisco or other fat. 

3/4 teaspoon salt. 

1 teaspoon baking powder. 

3/4 cup (?) cold water. 

Sift flour, baking powder and salt together. Cut 

in arisco with a knife and when well ulended add water 

enough to permit rolling. Roll out crust to 1/8" thick- 

ness and line a pastry tin with it. 

Slice apples very thin and ±il1 lower crust with 

the:n, add sugar (2- tablespoons sugar to 5 oz. apples) 

for individual pies, dot over with butter and sprinkle 

with cinnnon and a little flour. Put on upper crust 

and bake in moderate oven (280°F.) until done. 

Duiip1ins. 



-28- 

Crust: 

3 cups flour 3/4 teaspoon salt 

3/4 cups crieco or other fat. 8 tablespoons C?) milk 

3 Teaspoons baking powder. or water. 

Mix as pie crust. R011 out i/8" thick on floured 

board and cut in squares large enough tc cover the 

apple. Wash, pare and core poles, fill cavity with 

sugar (1 teaspoon sugar to 1 ounce apple) add small 

piece of butter and sprinkle with cinna2non. Fold the 

square of crust over this and stick together with cold 

water. Bake till apples are soft and crust is brovrn. 

Marmuiac1e. 

Wash, pare and core apples. Put into a preserving kettle 

and add enough water to nearly cover. Cook slowly until 

soft. Rub thru a fine sieve and add 3/4 its measure of 

heated sugar. Cook 20 minutes, stirring occasionally 

to prevent burning. Just before removing from the fire 

add two slices of lemon. Use in the pr000rtions of one 

pound six ounces apples to one aiid one half cups water. 

Judging of products. 

That the uroducts obtained in the course of the 

work might be accurately compared, the score card method 

of judging was employed. In these score cards more em- 

phasis ay be placed upon certain features than is 
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necessary; perhaps others are not :nentioned which some 

would consider important, but this varies with the in- 

dividual. It is hoped, however, that the points as 

given are of sufficient accuracy to make possiule fair 

comparisons. 

3core crds used; 

Sauce and :armalade Pies and dumplinge. 

Flavor 50 Flavor oO 

Texture 25 Víay cooked up.20 

Color 25 Tenderness 15. 

Total 100 

Jelly. 

1lavor 35 

Texture: 

Tenderness 15 

Consistency 20 

Color 
17 

Clearness 
10 

Surface 7 

Total 1QO 

Total 100 

The products were judged each 

Mila.'n, Miss S. L. Lewis and the wr 

results from the view point of 
the 

while Profs. E.J.Krause and V. R. 

the stand point of the Pomologist. 

time by Miss A. B. 

iter who judged the 

Domestic Scientist, 

Gardner judged from 

At no time, while 
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the Droducts vere being scored, did the judges know 

what varieties they were judging, so that ari oDinion, 

unprejudiced y any knowledge of the dessert quality 

of the variety, was obtained from each one. 

In order that a comparison of the scores of each 

individual judge can be made, a sample score card of 

each is given below. These are for the same six varieties 

of apples used in sauce. It may easily ue seen that 

while there is a difference in the total scores of each, 

the rankings of the varieties were nearly the same. 

Sample scores of sauce. 

Score of Prof. E. J. Krause. 

Variety 1. 2. 3. 4. 5. 6. 

Flavor- 50 40. 42. 30. 32. 40. 3fl. 

Texture-25 23. 24. 22. 24. 25. 17. 

Color - 25 17. 20. 18. 13. 19. 15. 

Total -i-- 30. 86. 70. 74. 84. ol. 

Score of Miss S.L.Lewis. 

Variety 1. 2. 

Flavor -50 40. 45. 

Texture-25 17. 20. 

Color -25 20. 22. 

Total -1QQ 77. 87. 

3 4 
6 

35. 38. 47. 40. 

19. 20. 21. 16. 

¿1. 22. 2. 20. 

75. ¿0. 93. 76. 
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Score of Prof. V.R.Gardner. 

Variety 1. 2. 3. 4. 5. 6. 

Flavor -50 44. 45. 46. 46. 44. 35. 

Texture-25 18. 20. 19. 21. 23. 15. 

Color -25 22. 24. 23. 22. 25. 21. 

Total.-1QQ. 

------------------------------- 
84. 89. 88. 89. 92. 71. 

Score of Prof. A.B.Milam. 

Variety 1. 2. 3. 4. 5. 6. 

Flavor -50 45. 46. 45. 46. 40. 42. 

Texture-25 18. 23. 18. 20. 23. 10. 

Color -25 18. 23. 18. 19. 24. 15. 

Total.-l00 81. 92. 81. 85. 8,2. 67. 

Score of Mies H.B.Gardner. 

Variety. 
1. 2. 3. 

Flavor- 50 37. 44. 46. 

Texture-25 
20. 25. 23. 

Color -25 15. 25. 22. 

Total.:l:: 
72. 94. 91. 

4. 5. 6. 

46. 48. 34. 

¿4. 25. 18. 

24. 25. 21. 

94. 98. 73. 



Avercìe score. 

rarjet\r 1. 2. 3. 4. 5. 

lavor -50 41.2 44.4 40.4 41.6 43.8 

Texture-25. 19.2 23.0 20.0 21.8 23.4 

Color -25. 18.4 22.8 20.4 21.0 23.6 

Totni.-1Q. 78.8 90.2 80.8 84.4 90.8 

Causes of experimental error. 

o. 

36.2 

1.4 

18.4 

71.0 

The greatest care was exercised in the experiments, 

so that the results would be accurate. However there 

were certain u 

s1i;ht errors. 

time making it 

ways constant. 

thus making it 

riavoidable circumstances which might cause 

The gas pressure varied from time to 

imDossible to keep the temperature al- 

The fruit was cooked u.t cifferent times 

pos;11e for the individual ,judges to 

differ in their opinions of .00d products, for evex 

though the same standards were used throughout the in- 

vestigation, the judges would unconsciously be more 

critical, and consequently score lower, some days than 

others. Then while some of the fruit was first grade, 

a large amount of the work was carried ori with fruit 

that would rank in the market as second and third grade. 

A portion of the fruit experimented with was 

under normal size, then again Derhape some was above the 

average in size. It was therefore deemed necessary to 

ascertain whether the size of the fruit has any influen 
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upon the cooking quality of that variety. An experiment 

having this question in mind was ruade with the following 

results. Table 1. 

Variety Flavor. Texture. Color 

Large ripe Grimes 41.6 21.8 21. 

Small " H 40.4 20.2 20.4 

Small Yellow Newtovrn 31 10.3 21.3 

Large " 32 12. 22. 

Total. emarks, 

84.4 good. 

80.2 ood. 

62.6 poor. 

66. poor. 

From the above data the conclusion seems 

warranted that while large apples are siihtiy etter 

for sauce than small ones of the same variety, size 

of fruit makes comparatively little difference 
in the 

cooking quality of apples for sauce. 

The fruit used 'iso varied considerably in de- 

gree of maturity. Consequently the question was raised, 

as to whether the ripeness of the fruit materially 

influences its cooking quality. Sauce from fully 

mature and rather immature fruits of the same variety 

was prepared at different 
times and was scored as 'follova: 
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Table il. 

Variety Flavor Texture Color. 

Grimes 46.8 25.6 23.6 

(late) 45.6 23.6 23 

Northern Spy (early) 39.4 21. 19.2 

fi ,, (l&t 43.6 21. 22.3 

Yellow Newtown (early) 35. 12. 14. 

I fi (&te- ) 

32 12. 22. 

Total Remarks. 

92.2 excellent 

92.2 excellent 

79.6 faIr 
86.9 very good 

poor 

66 poor. 

It is evident from an inspection of this table 

that the cooking quality of sorne vìrieties is sl1ht1y 

influenced by the degree of maturity of the fruit. 

ruits that are at their prime, and. even a little 

later make better sauce than those that are underripe. 

The tables given below show the average score 

for certain products with each variety experimented. 

From thera, a fair idea may oe obtained as to the 

quality of product given by each variety and how they 

corapare with one another. 



Table 111, 

Showing average score of varieties used in sauce, 

Variety Flavor Texture Color Total Remarks. 

Raniijo 46 24,5 23.5 94 excellent. 

Tompkins King, 46,4 23.2 24.2 93.8 

Grimes Golden. 46.8 22.8 22.6 92.2 

Ortley 43.8 32,4 23,6 90.8 " 

\agner. 44,4 22.4 ¿2.8 89,6 very good. 

Northern Sty, 43.6 21. 22.3 86.9 

Yellow Beliflower. 43.8 2fl.2 21, 85 

Ontario 40.4 22.2 22.2 84.8 good. 

Missouri Pippin 40 22.6 22 84,6 0 

«estern Feauty 40.4 21.6 21.6 83.5 U 

Tv'enty Ounce. 42 18.8 22.7 83.5 

Melon v.eet. 44.4 20 18 82.4 H 

Lavrver, 39.8 19.2 23.4 82.4 0 

Gano 37 21.5 23.5 82 'I 

Spitenberg 40.6 19.2 20.4 80.2 U 

(JI 



TaUe 111. (Continued 
Variety Flavor Texture Color Tota]. Remarks. 

Stamen '«inesap 36.6 20 23,]. 79.7 fair. 
Je''ett 38 20.8 20.4 79.2 

York Imperia]. 40.6 20.4 18.). 79.1 

iorxn Greening. 41,2 19.2 18.4 78.8 0 

Canada Red 36 21.5 21 78.5 

Mac Mthon 39,2 1,2 21 78.4 

Ralle 39 20 19 78 

Salome 39 19 19.5 77.5 0 

RhocJe Island Greening, 38,6 16.6 21.7 76.9 0 

Bottle Greening. 35.6 29.6 20.8 76 0 

Bietigheimer 37.4 20.]. 18.5 76 " 

Winesap 37.5 16.5 21 75 

Arknrisas (Mammoth Black 37.5 17.7 19.5 74.7 
T vi g) 

Mc Intosh 36.6 18.6 18.8 74 0 

Domine 36 17 21 74 



Ta'1e 111. (Continued) 

Variety Flavor Texture Color Total Remarks 

Delicious 32,8 19 22 73.8 fair 

Black Ben Davis 38 16.5 19 73,5 

Palmer Greening 34.3 16.6 22.3 73.2 

Jonathan 36,4 17,6 19.2 73.2 11 

Beth1jte 36.4 15,5 O.6 72,6 

Rome Beauty 31,3 202 20.7 72.1 H 

Winter Banana ?8.2 15.2 18.4 71.8 

Vanderpool 34 21 16.6 71.6 ft 

Roxhury Russet 39 14.6 17.6 71.2 

Belmont (\'?axon) 39.6 21. ?0.6 71.2 

Vanjck veet 35.4 19.4 16.2 71 

Maiden B1uh 37 17 17 71 

Coos Bay Beauty 7.8 15.8 1.2 rO.8 It 

Bjdk 34,4 17 18.6 70 ft 



Vari ety 
Fallawater 

Ke-j ck 

Ben Davis 

Hyde King 

White Winter I.rma4n 

Rock Pinpin 
Mann 

Bal drin 

Yellow lTewtovmn 

Holland Pippin 

Golden Ruet 
Romn.nit e 

Opalescent 

Lady 

TnIle lii. (Continued). 

Ylavor Texture Color Total Remarks 

35.6 16. 18.2 69.8 poor. 

32.2 18.1 19.2 69.5 

32,2 18 18.7 68.9 

33.6 15 19.3 67.9 

30.7 19.2 19.8 67.7 " 

31.5 18 17.5 67 

36.5 14.5 16.5 67.5 

fl9.6 23 14.6 67,2 u 

32 12 22 66 

34,9 17 15 66.0 

35.6 13,3 17.). 66 

31 17.5 16.2 64.7 H 

33 14,3 17,3 64.6 

35 15.6 14 64,6 n 



Th1e iii (Continued) 

Variety Flavor Textui'e Color Total RemarkB. 

Sutton 30.6 16.6 17 64.2 poor. 
HaaB 33.]. 15,1 14.5 62.7 " 

Stark 30.6 12.8 19 62.4 

Bailey Eveet 31.2 15 15.8 62.0 'I 

Dutch Mignonne 30 14 17.5 61.5 

Blue Pearmain 24,3 10,6 1.3 60.9 " 

Autuj Sweet 26.6 13 21.2 60.8 

5cott 25 14 20.5 59,5 

Winmer Dessert 22 16.5 15.7 54.2 It 

Paradise Sweet 20.5 14,7 14 49.2 U 

Minkler 25.3 10.6 13 48.9 

Pumpkin Russet 26,5 8.6 11.6 46.7 

Toman Sweet 15.7 12.2 10 37,9 ft 

Fameuse 40.4 19.]. 17.7 77,2 Fa. ' 

co 



Table iV 

ho»ing average score of varieties used in pies. 

Vriety. Flavor Tenderness. \ray C ooked Color Total remarks 
up. 

ìorthern Spr 57 15 19.? 5 96.7 excellent. 

Bottle Greening. 55.7 14.7 19,7 5 95.1 

Mountain Sweet 56,2 14. 19.2 5 94.4 

56.5 14.2 19 4.4 94.]. 

Bethleherjte 55.2 14.5 18.7 4.5 92.9 

Bietlgheimer 53.75 14 18 5 90.75 " 

Maiden Blush 535 14 18 5 90,5 

flibston Pipp1 53.2 14.7 18.3 4 90.2 

McMaion 50 15 19,5 5 89.5 very good. 

Gano 53.5 14,2 17 4.5 89.2 

\Vagener 52.2 13.3 18.7 4,6 88.8 

Ontario 52.5 13.7 18.2 4.5 88.? 



Variety. 

Arkansas Black 

McIntosh 

o nathan 

Western Beauty 

Grimes 

WI n e e ap 

Waxen 

Rome 

Domine 

Lawv e r 
Yellow B e].lflower 

W.Wjnter Pearmain 

Giant Teniton 

Table iV. (Continued). 

Flavor Tenderness Way Cooked Color 
Up. 

53.3 13 17,3 5 

51.5 13.8 1'?,? 4 

52.6 13 18.4 3.98 

50.5 14 18,7 4.3 

51.6 13.8 17.4 4.5 

51.7 13,2 17,2 4.7 

48 14,7 19 5 

5]. 14,3 17.2 47 

51.7 13 17 4.6 

49,'? 14 18 4.5 

47,5 14,6 19 5 

51.5 15 15.5 4 

51.2 12.5 17,8 3.9 

Total. Bemerke. 

88.6 very good, 

87 n 

87.98 R 

87.5 n 

I-' 

87.3 0 

86.8 n 

86.7 0 

86.2 g, 

86,3 n 

86,2 n 

86,1 n 

86 n 

85.4 'S 



Ta'ole ]\T (Continued) 

Variety Flavor Tenderness Way Cooked 
tip. 

York Imperial 50.2 12.2 17 

lied Canada 48.2 13,2 17.7 

Mann 49.2 13.2 16.5 

Salome 47 13 18 

Twenty Ounce. 46.4 14 18.2 

Vander000l 46.3 13.6 16,3 

COOS Bay Beauty 46.2 12 18,5 

Scott 4?.6 14 18.6 

Rhode Ilnd Green- 43.7 14,2 17.2 
ii-1g. 

Holland Pippin 47.6 13,8 15 

Melon 43.2 15,4 13,8 
Fameuse 4O,5 14 17.75 

Pa11avater 42,? 13.2 15,2 

Haas. 40 14 15.75 

Color. Total Remarks 

4.5 83.9 good. 

4.2 83.3 

3.? 82,9 

4.3 82.3 

3,6 82.2 

4,5 80,7 " 

4 80.7 

4.6 79.8 

4.1 79.2 

3 79114 

5 77.4 SS 

5 77 II 

2.2 73.3 

4.75 74.5 5, 



Table iV (Continued). 

Variety Plavor Tenderness Way Cooked Color Total Remarks 

Up. 

Opalescent 43.5 13 13.2 3.5 73.2 good 

Tompkins King 39.6 13.2 17.4 4.2 74.4 

Yellow lIertovn 45 9.3 13.6 4.5 72,4 

flock Pippin 41.5 12.5 14.5 3,7 72.2 

3evrett 40 12,6 14.3 4 70.9 

Missouri Pippin 40,5 12,5 15,2 2.5 70,7 

Winter Banana 39 13,2 14.8 2,3 69,3 poor 

W01f River 72,5 14 17,5 4 68 " 

Tolman Sveet 32.5 14.3 16 3.5 66.3 " 

Paradise 3weet 13,5 15 3.2 66.2 " 

Stayman \'Tinesap 37.2 11.2 14.2 2.3 64.9 " 

Hyde King 35 13.2 14.5 2 64.7 

Kj David 337 11.2 15.5 2 62,8 " 

Pu.pkin Russet 26 11 11.2 1 49.2 II 



Table V, 
Shoring average score of varities used in thnplings. 

Variety Flavor Tenderness VTay Cooked Color Tota]. Remarks 
Up. 

Feuse 5(.6 14.6 15.8 5 92 excellent 

Maiden Liush 52.2 14 17.6 4.4 88.2 very good 

Minkler 43 12.5 16 4.7 86.2 1 

Grimes 50,8 14.2 16.4 4.4 85.8 

iTorthern Spy 51 14.3 16 4.3 85.6 

Red Canada 50.5 13,7 16,5 4.3 85 

Tompkins King 50 12.16 18.]6 4.55 84.9 H 

Scott 49.7 13,5 17,2 4.5 84.9 good. 

Rambo 4? 15.4 17.4 4.4 84.2 

Domine 46.6 15 17.8 4,4 83,8 

Lottie Greening 47.6 15 17 4 83.6 'I 

Jonathan 49.6 13.4 16.2 4.2 83.4 

.axen 46 14,6 17,6 4.8 82.8 

Mann 45,,5 13,7 17,2 4.5 80.9 

Yellow Bellflov'er45.6 14.3 17.3 3.6 80.8 



Table V (Continued) 

Variety Flavor Tenderness Way Cooked 
Up. 

Rome 44. 14 17.2 

Peth]ehernjte 44 13.6 17 

Beitigheinr 46.8 14 17.6 

Salome 44 13.7 17 

York Imperial 42.6 13 17.6 

Trenty Ounce 45 13.6 15.5 

Coos Bay Beruty 45 13.2 15.8 

Rhode Island 40.3 14.6 17.6 
McMthon 41.6 14.4 16,8 
Gano 43 12.7 16.5 
Ben Davis 42.5 13.7 15.2 

Ler 49.3 4.6 17.3 
Haas. 37 13,4 15,8 
Romanite 37 12 12.5 

Vhite Winter Pearm. 4.5 12.2 14 

Color Total Pemarks 

4.1 79.3 fair 
4.3 78,9 

4 7.4 ft 

4 78,7 

4.6 77.8 

3.83 77.49 ft 

3.3 77.3 II 

4.3 76,8 
3.4 76.2 
4 76.2 
3.) 74.5 'I 

3.3 74.5 I, 

b'd.A poo r 
3.5 65 

3.2 63.9 

cil 



Table V (Continued) 

Variety. Flavor Tendernese \'Tay Cooked Color Total Remarks 
Up. 

flock Pipin 27.5 11.7 l2.i 3.5 55.2 pool' 

Paradise Sweet 28.7 10.7 12.2 2.? 54e3 
" 

JevTett 25.6 11.8 13.6 2.9 53.9 

Taiman Sweet 26.5 11.5 13 2.7 53.7 'I 

Table Vi. 
Showing average score of varieties used for jelly. 

Flavor Tenderness Consistency Color Clearness Total Remarks 
Surfa ce 

Scott 33.62 14.5 17.25 13.75 9 4 92.i2 excel:Lent 

Lawyer 32.25 14.25 18.75 13.75 8.75 4 91.75 

Tvrentv Ounce 31.6 14.2 17.6 13,4 9.6 5 91,4 

Maiden Blush 30,8 14 18.4 14,4 9.2 4.4 91.2 

Melon 30.5 14,5 17.2 13 9.7 5 90.2 

Dutch Mignonne 29.25 13.5 18.5 14 10 4.5 89.75 very good 

Jonathan 28.7 11.7 17.5 16.7 9.2 4.2 88 

Rome 28.5 14.2 1E.5 13,5 8.? 4.2 7.6 

Van V/Ic k Syre et 31 2 13 . 5 18 11 . 7 8 5 4. 5 87 4 



Table Vi. (Continued) 

Variety Flavor Tendernese Consistency Color Clearness Tal flemarks. 
Surface 

Fameuse 28.2 14 17.6 13.6 8.8 4.8 87 very good, 

Vìhite V?in. Pea. 29.5 14 18.5 12.7 8 4.2 86.9 

Salome 28,5 14,5 16.75 11.75 7.87 4 86.75 

Coos Bay Beauty 30 13.7 16.2 13,2 9 4,5 86,6 

liorthern Siy. 29 14 16.1 15 9 4 87.1 

Tonkjns KIng .8.6 13 17.8 13 8.6 4,3 85.3 " 

Waener 29,5 13 17.5 12,5 8,2 3.5 84.2 

Belmont 29.5 14,5 16.75 11.75 7,87 4 84.37 good. 

Book Pinpin 29 13 17 12.2 8.5 4.2 83,9 

Western Beauty 27,25 13.75 17.5 1.i2 8.62 4 83.74 

Bethiehemite 29.5 13 16 12.62 8.12 4 83.24 

Bejtjhejmer 28.4 13 17 11.8 8.6 4.2 83.2 

Rambo 26.5 13,74 17 13, 5 8 4.25 83 

Winesap 28.75 14.25 16.75 14.5 8.25 4e3 82.8 

Yellow Newtown 26.75 12 16 13,5 8,25 4 80,5 



Table Vi, (Continued), 

Variety Flavor Tendernese Consistency Color Clearnese Tota.]. Remarks. 
Surface 

Yellow Be11f1over 26.25 12,5 16 12,5 8.75 3.25 79.25 fair, 

fled Canada. 26.25 12.5 16 12.5 8.75 3.25 79,25 

York Inmerial 25.75 14 15 12 8.25 3.75 78,75 

Bottle Greening 25.25 13,5 17 11.75 7,5 3.5 78.5 

flomariite 27 10.7 14 13 8.7 3.5 76.9 

Gano 26 13.25 13 12.5 .5 3.75 76 

Haas, 28.6 13,2 11.4 11.6 7.8 2.6 75.2 " 

Bailey Sweet 23.9 9,3 15 13.5 9.5 4 75.2 

Grimes, 26.7 14. 12.5 10 8 3,7 74,9 " 

Black Ben Davis 24.5 11 14.25 13.5 7,75 3,75 '74,75 n 

Mann 25.5 13.28 9.25 13 8.75 3.25 73.03 

Domine 25.5 12,5 12.75 11 5,75 4 71,5 n 

Holland Pippin 26.2 13.8 9 11.2 8.6 2.6 71.4 " 

Pwnpkin Russet ma)es no jelly, only a syrup. 
Paradise Svreet 

n 

Taiman 5weet 



Table Vil. 

Showing average score of varieties used for marnialade. 

Variety Flavor Texture Color Total. Remu'ks. 

Beliont 46.75 22.12 20.75 89.62 very good. 

Bottle creening 43.5 22.8 22.5 88.8 

Maiden Blush 43 23.3 22 88.3 

Rome 44.2 22.2 21.5 87.9 

Beitigheimer 46 20.6 20.5 87.1 

Dutch Mignonne 43.5 21.5 22 8'7 
U 

Van Wick Sweet, 42.7 23.7 20.5 86,0 

Twenty Ounce 44.1 22.8 19 85.0 

Jonathan, 40.5 22 23,2 85.7 

Sr'tt 41 21.25 23 85.25 

Holland P1pin 42 22 20.8 84,8 good 

Salome 38.75 22,5 22.75 84 

R bode Island 38.75 22.5 22.75 84 

Romanite 41.7 21 20.7 83.4 



Table Vii (Continued) 

Variety Flavor Texture Color Total Remarke, 

Yellow T3ellf lower 38.75 22.5 22 83.25 good 

Fameuse 43.1 19,5 20.3 82.9 'I 

Western Beauty 40.25 21.5 21 82.75 

Haaø, 42.8 18,3 21.6 82.7 n 

Melon 42.2 18.7 21.7 82.6 

Winesap 39.75 20 22.5 82.25 " 

Ilorthern Soy 38.75 21.25 21.75 81.75 

Red Canada 37.25 21,37 22.75 81.37 

Tompkins King 41.8 20.5 18.3 80.6 

Domine 37.75 21,75 21.25 80.25 

Fallawater 38.3 1.6 19.75 79.65 fair. 
Mann 37 20.75 21.87 79.62 

Gano 36.25 20,75 22.25 79.25 

(1 o 



Table Vil (Continued) 

Variety Flavor Texture Color Total Remarks. 

Yellow Nevrtown 36,25 19,5 23.25 79 fair 

York Imperial 35,5 20.25 23.25 79 

flambo 35 21.5 21.5 78 

Autumn Sweet 34,,? 20 22,? 77,4 N 

Black Pen Davis 36,25 19.25 21,5 77 

Rock Pi-npin 39.2 18.5 18.2 75.9 ft 

Jewett 37,33 21 17,25 75,58 

Grimes 38.2 18.5 18.7 75,4 

VPnite Wint. Pear. 30,2 20.? 20.7 71.6 

Coos Bay Beauty 37.25 19,25 l4, 71 

Pumpkin Russet 29.5 16.5 20.7 66.7 poor. 

Bailey Sweet 28 1? 21.2 66.2 1 

rji 



If the above tablee are carefully examined it may be seen that the 

variety of aDple which makes a good sauce does not necessarily rank equally 

high for other methods of cooking. This v'ould indicate that certain varie- 

ties are to 'be specially valued for a certain specific cooking quality,. 

rather than for just cooking quality in general. 
Below is given a table of a few varities which will give good to very 

gond rroducts with any of the methods of cooking employed during this in- 

vest igat ion, 

Variety 

Maiden Blush 

King 

Jonathan 

Grime s 

11amb o 

Northern Spy 

'-n 
I'.) 

g 

Table V1).i. 

Sauce Pie Jelly Marmalade Dumplings Season, 

fair excellent excellent very good excellent Sett - Oct. 

excellent fair very good good very good Oct. - 1ov, 

fair very good very good good Nov, - Jan. 

excellent fair fair very good H 

excellent good good hoy. - Feb. 

very good very good good very good Dec. - Feb , 
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Sauces1 Pies, and Dumplings. 

The most marked difference in the cooked product 

was in the sauce. The color of the best sauces was 

light, the flavor pleasing, and the texture fine and 

smooth. On the other hand the color of the finished 

product of those varieties that made a poor sauce was dark 

and unappetizing, the flavor insipid, and the texture 

coarse and lumpy. One very interesting point noted was 

that the Fameuse, which is an apple with snow white 

flesh, makes one of the darkest sauces. Another ob- 

servation of equal interest is that an apple whose 

flesh discolors quickly on exposure to air often gives a 

dark sauce. 

The Correlation between Sauce-, Pie-, and Dump- 

ling-making Q,ualitiee. 

The apples which make a good to excellent sauce as 

a rule make from a good to excellent pie; and in like 

manner those which score poor for sauce also score poor 

for pie. This also holds true for the apples used in 

making dumplings. This is probably due to the fact that 

much the some methods of cooking are employed in their 

preparation. 

Jellies. 

The flavors of the jelly obtained from different 
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varieties are very different. Some are sweet, some 

tart or acid, and still others are almost tasteless. 

The texture also variee,-some of the varieties making 

a very tender, others a tough, jelly. The majority 

of the sweet varieties would not jell, but remained 

in a thick syrup. This may be due to either of two 

causes:- there was not enough pectin in the variety 

used, or else the necessary amount of acid was lack- 

ing. In color the jelly varied from a light almost 

colorless substance to a bright red. Those apples 

which have bright colored skins are the ones which make 

a bright colored jelly. 

The Correlation between Sauce- and Jelly-making 

Qualities. 

The process oÍ' jelly making is entirely different 

f roni the other methods of cooking that have been dis- 

cussed. All the fruit pulp is removed, and only the 

fruit juice is used. Therefore the way in which the 

apples cook up theoretically would seem to make but 

little difference in te resulting products. That this 

is true at least to a certain extent is illustrated by 

the fact that while Grimes and King are both varieties 

that cook up well, King makes a good jelly and Grimes 

only a fair one. On the other hand while both 
Scott 

and Pumpkin Russet cook up 
very pooriy, Scott makes a 



most excellent jelly and Punpkin Russet makes only a 

syrup that will not jell. There appears to be but 

little correlation between the sauce-making and jelly- 

making qualities of apple varieties, ( 
rhap rnor 

vIeie) or perhaps more accurately between the 
factors which go to make a good jelly and those which 

go to make excellence' in other producta. An exact 

measure of this correlation, or lack of it, is afford- 

ed by a correlation table between the scores of the two 

products. In the accompanying table, the first column 

gives the values of the apples as scored for sauce and 

the first row their values for jelly. For exHrnple, 

Scott which scores almost 60 for sauce ind 92 for jelly 

will be found in colunm 60, row 92. The usual formula, 

C ) X y 
n X' y 

was employed for obtaining the coefficient of correla- 

t ion. 



Table iX. 

Correlation Table between Scores for Sauce and jelly. 
V6062 6466687072747678808284 868890 9294f fVV-G 

60 0 O-22 
62 0 0-20 
64 0 0-18 
66 0 0-16 
68 0 O-14 
70 0 O-12 
72 1 1 2144-10 
74 1 1 1 3222-8 
76 21 1 4304-6 
78 1 1 2156-4 
80 1 1 1 3240-2 
82 1 182 0 

84 1 2 1 1 1 1'588 2 
86 1 1 1 1 4344 4 

88 21 1 4352 6 

90 1 2 3270 8 

921 1 1 3276 10 
f 1 3 1 2 3 1 3 3 3 1 3 2 i 0 1 12 36 2978 

fV 6O86 90 

-16-14-12-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 

256U96L44100 64 36 16 4 0 4 16 36 
I 

I 

80 12 0 12 
16LO8I128L00 

G19625648 

Standard deviation for sauce scores 9.05 
H I jelly 6.07 

Correlation coefficient: .05 

2 2 

(v-G) f(V_G) 
484 0 

400 0 

324 0 

256 0 

196 0 

144 0 

100 200 
64 192 
36 144 
16 32 
4 12 
O O 

4 28 
16 64 
36 144 
64 192 

100 300 
i 3Q8 

2972 
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This shows that the correlation between the cook- 

ing quality of certain varities of apples for sauce and 

the same varieties of apples for jelly is very small. 

The coefficient of correlation of .05 may be interpreted 

as meaning that on the average an apple variety that i 

above the average for sauce purposes stands auout equal 

chancee of being either above or below the average for 

jelly purpose8. In fact the bias in favor of its being 

a better-than-the-average jelly amounts to only live 

per cent, It affords reason for believing that both 

texture and flavor of apple jelly is almost entirely 

dependent upon the chemical composition of the fruit 

rather than upon its texture or anatomical structure, 

and that the chemical compounds which give character to 

jelly are different from those which give flavor to 

sauce. 

Marmalade 

It apparently makes but little difference what 

variety is used for marmalade as the flavor is largely 

concealed by the lemons and the large amounts of sugar 

used. The color does not differ greatly either, for the 

long continued cooking tends to make the product of each 

variety dark and uniform in color. But the texture 

differs to quite an extent. Sorne of tne apples seem to 

mash more completely than others, thus giving a smoother 



and finer product. 

The Correlation between Dessert and Cooking (Sauce) 

Çualities in Apples. 

The dessert quality of the more common varMies 

of apples is generally recognized. Without doubt 

dessert quality is associated with cooking quality 

in the minds of many people. As the evidence seems 

to show that high quality in sauce depends upon one 

set of factors and high quality in jelly upon a differ- 

ent set of factors, the question arises os to the de- 

gree of correlation etween dessert quality and cooking 

quality. Consequently a correlation table was construct- 

ed, between the scores for sauce-making and dessert 

qualities, to determine the amount of correln.tion be- 

tween them. The rating for dessert quality is that 

-iven by the Pmerican Pomo1oical Society. 
(i) 

______ 
Porn., U. S. Dept. of Agr. 1897. 

Rating of apples for dessert juality. 

Arkansas 9 Lawyer 5-6 

Bailey Sweet 7-8 McIntosh 5-6 

Baldwin 5-6 McMahon 3-4 

Belmont 9 Mann 4-6 

Ben Davis 
4 Maiden Blueh 4-6 

Bethiehemite 5-6 Melon 10 

Beltigheilnel' 
4 Minkler o-8 
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Rating of apples for dessert quality (Continued) 

Blue Pearmain 6 Missouri Pippin 3-4 

Domine 5 Northern Spy 8-9 

Dutch Mignonne 4-5 Northwestern Green 6 

Fallawater 4 Ontario 6 

Fameuse 8-9 Ortley 6-7 

Gano 5 Pumpkin Russet 5-6 

%olden Russet 5-6 Rails 6-7 

Grimes 7-9 Rombo 5-6 

Mestern Beauty 4-6 Red Canada 8-9 

Haas 4-6 Rhode Island 
Greening 7 

Holland Pippin 4 Rlbston 7 

Jewett 4-6 Rome 5-6 

Jonathan 8-9 Roxbury 7-8 

Keswick 5-6 Stark 5-6 

Lady 6-7 Sutton 5-6 

Toiman Sweet 6-7 

Tompkins King 8-9 

Twenty Ounce 6-7 

Vnwick Sweet 4-5 

Wagener 8-9 

White Winter Pearmain5-6 

Winesap 7-8 

Yellow Beliflower 7-8 

yellow NewtowrL 10 

York Imperial 5-6 
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Table X. 

Correlation Table between Scores for sauce and Ratina 
for Dessert Qual1ty. 

VI 
LU LU 

. 
LU 

38 
40 
42 
44 
46 3. 

48 
50 
52 
54 
56 
58 
60 
62 1 
64 
66 2 
68 1 
70 
72 2 
74 3. 

76 1 
78 
80 
82 11 
84 L i 
86 
88 
90 
92 
94 3. 

f2 2711 

fV 

LU LU LU 

i C'Cr1tH O 
,,. I i I I I 

- LU LU t) 
Ó CQ C' C'2 C' 

I a S 

o 

it) 
Ó LU 

* S COrI 
ç 

li 

i 

i; 

I 
2 2 

f' fV V-G (v-G) f(v-G) 

1 38 -36 1296 1296 
O 0 -34 1156 0 
0 0 -32 1024 0 

0 -30 900 0 
] 46 -28 784 784 
1 48 -26 688 688 
0 0 -24 576 0 
0 0 -22 484 0 
o 0 -20 400 0 
o 0 -18 324 0 

0 -16 256 0 
] 60 -14 196 196 

186 -12 144 432 
128 -10 100 200 
198 -8 64 192 
272 -6 36 144 
140 -4 16 32 
432 -2 4 24 
296 0 0 0 
228 2 4 12 
390 4 16 80 
160 6 36 72 
246 8 64 192 
336 10 100 400 
172 12 144 288 

0 14 196 0 
160 16 256 512 
92 18 324 324 

188 20 400 800 
5 

S 

- 
S 

CQ 
SI 

r*t OCC' 
i4 t)r4 t')if) H 

665 

Standard deviation of 
dessert scores:1.72 
Standard deviation of 
sauce scores:11.31 
Correlation coeffi- 
cient.2O5 



Table Xl. 

Correlation Table betvreen Scores for Jeliy and. Rating for Desiert Quality. 
2 2 

? 72 74 76 78 80 82 84 86 88 90 92 f fV V-G (v-G) 
4 1 1 1 3 12 2.5 6.25 18.75 
4.5 11 2 92 4 8 

5 1 1 2 1 5 25 1.5 2.25 11.25 
1 21 1 16 33 1 1 6 

0 0 .5 .25 0 

6.5 11 6.50 0 0 

7 0 0 .5.25 0 

7.5 1 J. 1 3 22.51 1 3 

8 1 1 8 1.5 2.25 2.25 
8.5 1 1 1 3 6 51 2 4 24 

9 0 0 2,56.25 0 

95 
10. 1 1 

0 
2 

03 
20 

9 
3,512.25 

0 
24 

f 2 33 1 3 1 4 2 5 2 329187 97.75 
fVl44 228 240 336 440 276 

222 78 82 172 180 
-10 -8 -6 -4 -2 0 2 4 6 8 10 

c.'J 

100 64 36 16 4 0 4 16 36 64 100 

C\J -- 20() 108 12 16 180 300 
192 16 0 32 128 1184 

Standard deviation rar dessert ratingl 83 
0 0 " jelly scores:6.4 

Correlation coefficient.O7 
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The correlation coefficients are not so litrge as 

many would naturally expect. Only 7 per cent correla- 

tion is found between the dessert and the jelly making 

qualities of varities of apples, and 2Oe per cent be- 

tween their dessert and suuce making qualities. The 

tables certainly show that good dessert and good cook- 

ing qualities are not necessarily associated. They 

indicate, however, that a good dessert apple is more 

likely to be a good sauce-making than a good jelly- 

making fruit. Furthermore they go to show, or perhaps 

better suggest, that cooking an apple up into sauce 

is not so likely to cover up the flavor and other good 

qualities of the fresh fruit as cooking in the way ein- 

ployed for jelly-making. The tables help to substantiate 

the theory that different varieties must be used for 

certain defìnite purposes if their best qualities are to 

be brought out. Conversely, certain methods of cooking 

tend to suppress the good features of certain varieties. 

Cooking Qualities of Apples belonging to the same 

Group. 

Owing to The large number of varieties in existence, 

a great amount of time and effort would e required to 

determine the cooking qualities of' each one. It was 

therefore thought advisable to determine whether varieti 

belonging to the same pomological group score about the 
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se, for if they do, the determined cooking qualities 

of one member of a group become an index to what may be 

expected of the other members. The classification 

according to grouDs (i), together with the scores of 

each variety isgivenJTlaseification of apples 

given by Hedrick and Howe, Bui. 361, ll.Y. Exp. 

Sta. pp.B1-88. l93 

below. Only those groups containing sorne of the 

varieties experimented with are mentioned. 

Table. 

Scores of Varieties belonging to the same Pomological 

Groupe. 

Group--Variety Sauce Pie Duxnpling Jelly 

Ap ort 

Bietigheimer 76 90.75 78.4 b3.2 

Bisniark 70 

McMahon 78.4 89.5 71.2 

\Iolf River 68 

Baldwin 

Baldwin 67.2 

Sutton 64.2 

Ben Davis 

Ben Davis 68.9 74.5 

Black Ben Davis 73.5 74.75 

Gano 82 89.2 76.2 76 
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Table (Continued) 

Group--Variety 5auce Pie Dumpling Jelly 

Blue Pen,rna1n 

Blue Pearmain 60.9 

Jewett 79.2 70.9 53.9 

Fameuse 

Fameuse 77,2 77 92 87 

McIntosh 74 87 

Jonathan 

Jonathan 73.2 87.96 83.4 88 

Esopus 80.2 

Red Canada 78.5 83.3 85 79.25 

King David 62.8 

Northern Spy 

Melon 82.4 77.4 90.2 

Northern Spy 86.9 96.7 85.6 87.1 

Ontario 84.8 88.7 

;agener 89.6 88.8 84. 2 

Rambo 

Rantho 94 94.1 84.2 83 

Domine 74 86.3 83.8 71.5 

Reinette 
Holland Pippin 66 79.4 71.4 

Maiden Blush 71 90.5 88.2 91.2 

Winter Banana 71.8 
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Table (Continued) 

Group--Viriety Sauce Pie 

Bottle Greening 76 95.1 

Northwestern 78.8 

Rhode Island 76.9 79.2 

Belmont 71.2 

Grimes 92.2 

Yellow Newtown 66 

Rails 

Rails 78 

Salome 77.5 

Ru 55t 
Golden Russet 66 

Roxbury 71.2 

Tompkins King. 

Ribston 

Tompkins King. 93.8 

W in e s ap 

Arkansas 74.7 

Arkansas Black 

Stayrnan 79.7 

\iinesap 75 

Roman ite 
Minkler 48.9 

York Imperial 79.1 

Romanite 64.7 

86.7 

87.3 

Dump lin g 
83.6 

82.8 

85.5 

82.3 78.7 

90.2 

74.4 84.9 

88.6 

64.9 

86.8 

Jelly 

78.5 

84.37 

74.9 

8.75 

86.2 

83.9 77.8 78.75 

65 76.9 
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In a majority of the groups, the different 

varieties tend to rank very nearly the same, in 

others there seems to oe quite a difference in the 

average score. This difference is partly, although 

not entirely, due to the flavor of the fresh fruit. 

This would indicate that in the majority of cases the 

rating of one variety in a group may be used as a 

guide to the cooking qualities of the other varieties in 

this same group. 

SOI OP CAUSIS OF DIFFENCE IN COOKING Q1UALITIES. 

Thus far there have been presented definite facta 

that have been learned regarding the cooking qualities 

of different varieties of apples. In discussing these 

facts, a partial analysis has been made of them. The 

next question that presents itself is: what is the 

reason, or what are the reasons, for these differences 

in cooking quality. VThy is it that one variety makes a 

good sauce and a poor jelly, that another variety makes 

a good jelly and a poor pie? One would naturally 

think that differences in flavor and color would be due 

to differences in chemical composition and 
that differences 

in texture,-at least of sauces, pies, and dwiplings,- 

would be due to differences in structure. To determine 

differences in chemical content of the fresh fruit and 

associate these differences 
with variations in the flavor 

of the cooked products 
would require a large amount 

of 
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analytical work, time and opportunity for which was not 

afforded. However, opportunity was ífforded for making 

a brief study of morphology and cell structure of 

fruit as it relates to texture of the cooked products. 

The Gross Morphology of the Apple as it Relates 

to Cooking ,ua1ity. 

Accordi4 to Kraus (i), the fleshy portion of the 

apple is made up o±aus.Grossi,orhoio of the 

Apple, Research Bui. 1, Part 1, 1913.)three distinct 

regions:-namely, pith, carabiurii arid cortex. The pith 

is that portion of the apple which (except for the 

region of carpllary tissue) immediately surrounds the 

seed cavities and, roughly speaking, constitutes a large 

part of what we generally call the core. Lying next to 

the pith is the cembium region or woody tissue of the 

apple. The cainbium region is sometimes kÌiown as the 

coreline section or area, for it separates the core from 

the fleshy portion of the fruit and is generally a thin 

layer very distinct from the other two sections. It is 

made up largely of fibrous tissue. Outside of this core 

line is the cortex which, i5 a rule, constitutes the main 

fleshy part of the fruit. It is an extremely important 

part for cooking purposes, as a large portion of the pith 

and cam'oiuiu tissues is removed in coring. Especially is 

this true when one of the regular coring machines is used. 



As it was considered possible that these different portions of the 

apple vary in their cooking quality, sauce was made from the pith, cambiwii 

tissue, and cortex of eaci of four varieties and scored in the same way as 

in previous exerirnents. The following table presents the results of this 

experi'nent. 

Table Xli. 
Pith, Cambium, and Cortex Tissues Scored for Sauce, 

Portion Flavor Texture Color 

ofaople 

r1 

E a' a' p, O) p, 
i 
C 

r4 Q) P 
+ r 

Q) ri Q) 

4- 

p, 
.rl 

w -.-i 
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w 
4) 

p, 
-4 

w c r-I p 
c r 
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p 
-e-i p o3 

p 
r Pi 

E o 
cr ,4 

o E o 
o o w o o w o o 

Pith 38 32,7 22 16 22.2 19.2 
38.2 14.2 12 19.7 17,2 

Cambiurn32 31,5 15,7 14,7 20.5 19,2 
35.1 31 10.5 13.2 16 18.5 

Cortex 39 34 ?2,5 18,5 r2,5 20 
37.7 33,7 20.2 18 22.2 21.2 

Total s. 
s:: 

-I 

U) Pi 
w .-i w 

) 
.,-I 

p 
-4 ÇL 

E o 
Q) o o 

82.2 67,9 
72.1 59.4 

68,2 65,4 
61.5 62.7 

84 72.5 
80,1 72.9 

o.' 

c 

I 
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Very little difference is noted in the flavor and 

color of the sauces made from the different portions, ut 

there is a great difference in their texture. It is 

evident that the pith does not cook up as well as the 

cortical layer, which suggests that the cooking properties 

of apples vary in proportion to their pith areas. To 

put this theory to a test certain varieties which scored 

high, medium, and low in texture for sauce were selected 

for study. Among these were Rambo which scored 24.5, 

alorne 19.0, and Yellow Newtown 12. Cross-sections one 

eighth inch thick were cut, and as nearly as possible 

from the same portion of the apple. These were first 

dehydrated in 95 alcohol and then in absolute alcohol 

for several days. 1.Ihen thoroughly dehydrated they were 

covered with cedar oil for two to three weeks in order 

to clear them. This method of preparation iiakes pos- 

sible a study of the proportions of' pith and fibrous 

tissue to cortex of the fruit. Large variations viere 

found between the varieties studied in the proportions 

of pith .rea present. 

Soie, as the Tolnian (Pig. i) and Paradise Sweet 

(Pig. 2) contiri alarge amount of pith, while others as 

the Grimes and Rambo (rigs. 3-4) contain a comparatively 

srLIall amount. The Romanite (Fig 5). an apple which makes 

a fair sauce, has a pith area which is bttween 
those of 

the other two in size. This statemnent is approximatelY 

true for other varieties stu led. This would tend to 
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prove the correcthess of' the theory that the greater 

the amount of' pith area, the poorer the texture of 

the sauce that the variety makes. 

Lying next to the pith is the core-line or 

cinthium layer. This generally consists of the fitre- 
vascular bundles, five of which are found at the 

teriaination 3f' each carpel, the others midway between 
Krau s . L o c. c i t. 
them. (T) These bundles are made ip of rinute cells 

ihich are very closely united. They are joined together 

uy fibers which form a complete and distinct line 

dividing the pith from the cortex. iranches are given 

off from these bundles which branch and rebranch forming 

a fine network throughout the entire cortical layer. The 

amount of coarse fibrous tissue in the cambium layer 

varies with tne variety of apple. Some varieties, such 

as the Raznbo, Tompkins King, and Grimes, have a very 

small axount, while others such as the Yellow ìTewtown, 

Tolman, and Scott, contain a much larger amount. 

Photographs of the cleared sections (Nos. l-12) will 

make clear these statements. By referring to the table 

in which the scores of the sauces made from the cambium 

layers of the different v:Lrieties are given, it will be 

found that the sauce made from this fibrous tissue is deci- 

dedly inferior to that made from either the pith or cortex. 

The Rambo which made a most excellent sauce contains but a 
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very little víoody tissue, and its branches are very fine, 

In direct contrast to this is the Yellow Newtown which 

contains a large amount of the woody tissue. Besides 

varying in quantity, the fibrous tissue also varies in 

structure. In the Yellow Newtown it seems to be more 

compact and the bundles are much larger than in the 

Rambo. In general those vnrieties studied which have 

a large amount of woody tissue :ake a rather poor sauce. 

The Relation of the Licroscopic $tructure of the 

Apple to its Cooking Quality. 

The pith contains no fibrous tissue whatever, 
It 

is iade up of small elongated cells which 
closely adhere 

to one another. The size of cell and cell cohesion varies 

with the different varieties however, This may be best 

illustrated by drawings made with the aid of the re- 

flectoscope. Figures X]Ub, X1Vb, and XVb show the pith 

cells of the cooked apples of Tompkins King, Salome, and 

Scott, The pith of Tompkins King (Fig. Xlllb), which 

is an excellent apple for sauce, is made up of cells which 

are elongated, more or less regular, and large. These 

cells seem to cling together to 
some extent, but the 

cohesion is not ¿reat ,hen ccirred with the cells 
of the 

Salome or Scott. The pith cells of the Salome (Fig. 

Xlo) are much smaller than 
those of Tompkins King. The 
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cohesion i greater, and the cells are not so uniform 

in sI-ìape, varying from an oval to an elongated form. The 

Scott (Pig. xvb), which gives a very poor texture in 

sauce, cont.ins cells which rtre larger than those of Salome 

'out smaller than those of Kiní. They cohere so closely 

that it is almost impossible to separate them from each 

other, On the whole the cells of the Scott seem to ìe 

more oval than elongated. 

The cortex, like the pith, is made up of small cells 

which vary in size and shape a.ccordin to the variety. 

Fig. 16 shows the cells of the Rambo which are large, 

irregular, and loosely connected towards the center of the 

cortical layer. Those which are nearer the skin are Luch 

smaller and more compact. Upon further exsznination it is 

found that the cells of Yellow Newtovm and Rock Pippin 

(Fig. 17-18) are muci smaller than those varieties which 

make good sauce. The cells near the epidermis or skin 

are very small and very compact. They seem to be almost 

wedged in. The Grimes (Fig 19) which makes a good sauce 

contains cells hich are between those of the Rambo and 

Yellow Newtown in size and cohesion. The other vrrieties 

studied were similar in their characteristics. The cooked 

cortical layers of King, Salome, and Scott (Fig. 13a., 

14a, 15e.) were aleo examined. It was found that these too 

showed differences lfl cell size and cohesion. 



The accomranying table gives a summary of the relative proportion of 

the pith area, vascular tissue, size of celib and cell cohesion of some of 

the varieties studied. 

Table Xlii. 

Table Showing Comparison of Certain Varieties, Sauce Scores and 

Relative Development of Certain Controlling Factors. 

Variety Texture Proportion Vascular Cell Size Cel]. Cohesion. 
(score for) Pith Area Tissue 

fla!nbo 24,5 1,5 1 10 1 

Tompkins King 23.2 3 1.5 .5 

(rimes 22,8 1 2 8 3 

Borne 20.2 2 3 7.5 3,5 
Salome 19 2.5 3 7 4 

Bock Pipth 18 3.5 5 

liomanite 17,5 2.5 3.5 5.5 4 

W, W Pearmajri 17.2 2,5 3.5 6.5 4 

Paracise Sweet 14.7 5 4,5 6 5 

Scott 14 4 5 7,5 5.5 
Tolrnan 12.2 5.5 5.5 4.5 6 

Yellow lewto'n 12 4 6 
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GERAL SUL!.:ARY. 

During the course of this investigation the following 

facts were established: 

1. Different varieties of apples must be used for 

certain specific cooking purposes in order to obtain the 

best product. 

2. The size of fruit makes but little difference 

in the cooking quality of' apples for sauce. 

3. Fruits that are at their prime or even a little 

over-ripe are best for sauce. 

4. There is comparatively little correlation 

between the apples which make good 
sauce nrLd those vehich 

make good jelly. This indicates that the flavor and 

texture of the jelly is almost entirely dependent 
upon 

the chemictl composition of the apple rather than its 

texture and orpholoical structure. 

5. Good dessert apples do not necessarily make 

equally good products when 
cooked. 

6. Apples belonging to the same pomoloical group 

tend to i:ave similar cookin qualities. 

7. The sauce cooking qualities 
of an apple vary 

inversely with the proportion 
of pith area and vascular 

tissue preßent. 

8. The sauce cooking 
qualities of an apple vary 

directly as the size of cell and inversely 
as the cell 

cohesion. 
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