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IKTRCaDUCTIOH

Starch la potentially a great 0ouroe of raw material,

aadf alDoe Kianaaa la preeminently an agricultural state

raieing mostly starchy crops, it would aeen that e com-

parison of iiansas starches from the consistency viewpoint

should be of practical as well as scientific value.

Two of the Important crops of Kansas are sweet end

Irish potetoes, both of which are good sources of starch and

up to the present time the only utilisation of these potatoes

has been for hu-nan consiaaptlon. However, In the process of

grading and sorting, a large share of the crop is discarded

as culls* These culls are potatoes too large or too small,

and cut or misshaped. In addition to this, in some years

there is a surplus of potatoes, and as a consequence much of

these are a drug on the market. From these culls and surplus

potatoes may be obtained a vast amount of etarch (10).

Irish potato starch is used quite extensively In the

sizing of paper and cloth. The qualities that make this

starch desirable for this purpose are brought out In a study

of its consistency. However, In Kannas there is the sweet

potato crop to supplement the source of the tuber starches.

While it is known there are some dlrferences between the two

starches, their comparison with each other and with commer-

cial starches appears to be essential before much use can be

Made of them coomerclally.
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The utlll2atlc«a of tbe culls end ourplus of tbo two

potatoes la of importance to national as well a» state ocon*

tmyp since up to the past few yeara a large share of potato

staroh has bweo laported fpoa Europe • Starch irrportationa

have held back the progress of developing a starch Industry

which uses these heretofore waste products. It has hwen fur-

ther retarded by a supply that might be too sojall to erect

an extraction plant for juat th© one type of potato. But,

If In a particular locality starch from both Irish and sweet

potatoes could be used, then this objection is lessened by

the Increased sources and would help the potato gi'owers to

use those portions of tl eir crops which are now wested*

in the fall of 1939 a project was started to determine

ti» quantity and quality of the starches obtained from Kansas

potatoes. Kraiaer (10) worked on the quantitative aspect of

the probl«n and found as far as quantity was concerned, the

Kansas potatoes were comparable to the others. At the wane

tliae h« removed a quantity of the starch from hla samples

and preserved It for the study of quality. Wllllaraa (22)

aiade a alcroacoplc study of tiiese starches with eaphasls up-

on sueh qualities as the granule slse, granule else distrib-

ution, and the gelatlnlzatlon temperature. These properties
help differentiate the starches, but since most of the

starches are used in the paste form, a aeaaurement of the

eonalstency of the pastes would furnish additional infor-
mation upon the quality of these starches.



Wh«D starches are heated In water close to their gelat-

Inlzatlon teraperaturc, they lose their usual form of the

granules and niake a saml-solld paste* The measurement of this

"ffflstlness" Is sometimes called the "elasticity", or the "mold-

ing quality**, but a cwnblnatlon of these Is called the "con-

Istenoy", so In this paper the measurement of these qualities

will be called the consistency.

%ith these problems in mind, this study was made to eoai*

pare the Kansas grown starches with the onet £penei«lly used

OOBimerclally, and to sen If it would 6« feasible to use those

starches froa Eanses products. Also it w«a made to deterrain*

the effects of 1' cale, curing, time of harvest, variety and

type of soils upon the character of the starch pastes.



SURVEY OF THE LITERATLiKE

It has been known for a long time that certain atarchei

were better suited for sizing of cloth and paper and In the

forinatlon of pastes, but apcordlng to Bergqulat (2) a chem-

leal analysis of the constituents gives little Insight Into

the character of these starch pastes. As a consequence,

BMUiy machines and devices vsiere mad© to determine the qual-

ities of a starch for a given purpose and to be able to

sMaaure In some terms the relative amounts of these quali-

ties In any given starch. These machines Ijave been rou.^ly

divided Into two classes by MRcMlchael (11): first, those

In which time was measured for a definite amount of the liquid

to flow under a given force, and second, those In which the

force to move a definite amount of fluid In a certain time

was measured. In the first class, Thomson (21) recommended

In 1886 that an iron spindle should be pieced In the paste

and the time it took for it to fall through a certain space

was measured, Cappenberg (7) used spheres of a known weight

In a like manner, Ermen (8) used a Redwood viscometer

|

Parrow and Lowe (9) used Ostwald, btbenhold and interciiange-

able cappilary tube types of viscometers, all of which measure

the time necessary for a definite volume of liquid to run

tiacough a capillary tube or orflce under a standard hydro-

static presaure. By the use of this method only starch

pastes of a very lew concentration could be used (9) and,

•Ince it did not follow Polseuille's Law exactly, many



correction factors were Involved* The temperature of tb»

pastes, the tlae of oooklog^ the hydrostatic pressure and the

types of Instruments used isade a great deal of difference In

the rtsuXts, thereby making duplicate trials herd to reproduce.

Sasre and Martin (17) sug^eated a round piste 22 m»m» In

diameter to b« placed into a paste solution three centiaieters

from the top and letting the paste set for 24 hours* Th&j

then measured the force necessary to «ltit«2raii this plate*

MaolSlohael (11) Improved Couettes' machine, which had a cylin-

der In a revolving container filled with the starch paste,

by attaching a torlson wire to the cylinder from which he

could measure the torque. Porst and Moskowlts (14) and ^erg-

qulat (2) advised using a plastometer and more concentrated

solutions since they claimed that at too low a concentration,

the starches "thin down" and, therefore, the true consistency

was not being measured* Caesar (5) acd Caesar and Moore (6)

used a stirring device in which they measured the wattage of

electricity necessary to keep the stirrer at a set speed.

This instrument had an advantage over any of the preoeeding

as it was possible to get a continuous record of the consist-

ency of the pastes while heating, cooking or cooling. Radley

(16) used the same type of en instrument but kept the wattage

of electricity constant and recorded the revolutions per min-

ute. By this method he obtained the curves which were aluost

idertical with Caesor»s except that they were Inverted. Seek,

Dittaian and Blume (18) claimed that the consistency is greatly



reduced by too amch stirring and as a conaequeEca tha latter

part of Caesar 'a conslatenoy curves a»y be lower than the true

value*

Caesar (4) suggested that the conalatenoy depended upon

the swelling of the starch cella, and Erraen in 1907 (8) ad-

vocated the use of aodlua hydroxide and other alkalies and

electrolytes to induce swelling of the granules which should

be an irxJicatlon of t^jelr vlacoslty. Buel (3) and others

used this method but Wolff (25) said that since the eonsiatency

of starch depends principally upon its colloidal behavior

rather than the oheaical otMapositlon, alkalies and salts or

even hydrant water should not be used.

Frca aome visooiaetric measureaienta Ravizza (15) observed

that starches abowlng the largest maxlraum value were the most

•atlsfaotory for the stiffening of textiles. Sprockhoff and

»olff (20) disagreed in part with hla as they held that all

starches fall In one of two groups j first, those whoae con-

sistency starts at a low temperature and increases to a aax*

Iffium but giving only a slight decrease In conalatenoy when

boiled a long time, and second, those whose consistency starts

at a higher temperature but when boiled, thin out greatly.

Xhey considered the latter better for sizing since froa their

graphs the mlnlaua thinning of the latter starches was atlll

higher than the aaxlmum of the former* Parlow and Dull (13)

from their measurements preferred the first type because they

found the second varied too much* Radley (16) stated that

for sizing of paper the starch may be added as the raw starch



or ftis a starch pasta* If the tbm starch is added^ tl» ataroh

should be a very thin aolling ataroh out if the starch la

added as a paste, the stlffer the paste tl^ie l>etter» In the

aoufacture of textllea, etareh siaing Is added to impart extra

tensile strength. Potato starches are ^ood for the reasci;

th&t they do not break do»» alth heating to the oaiae extent a«

do soEoe other atarchee. Be also added thct the thicker the

paste tiie better It Is picked up bj the fibers. Therefore,

sizing depetids a very great deal upon the coi.sieweiicy tii c not

»o nsach on th© concentrntion* Very viscous pastes will ^ive

less loos In weight when run through the squeeslng rollers and,

thereby, the cloth will hare a heavier rinlsh* fiprockhofi" (19)

ooserved thfit Increasing the concohtrutlon of starch pastes

to 5*<^ percent, Ui© point of nuocloiHa consistency was shifted

to a slightly lower tes«>eratur€. This, la conflraied by Caesar

and lAoore Ui who also added Uaut an increase of concentration

up to 30 percent ulll deoreSLS© the Initial gelatiniia&tlon

temperature*

2XPERIMEBTAL PROCEDURE

Outline of Investigation

The procedure followed aosiewhat In this xaanoeri

1, 3tarci.es that had .eon coxlectcd froa Irish
and sweet potatoes were analysed for their starch
content. A coniplote history of each aample was keptShowing ita soil and harvest conditions, whether
cured or not and the locale in which It was ^rown*

2 .The starches were uAde it.to "starch milks"and their conslstoncy was studied during heating.
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cookirig and cooling, in addition, varloua coDcentra-
tlona and dlfiepunt rates of si <»ar mem arrjllfid to these
suapenaiona to i'inci txi© ;^€ii»vior under these varied
condltlona«

Ci:)e«lo«X An&lyala

Tlic starch samples were analysed only by the A,OJi«C«^

Official Direct Acid Hydrolyala Method, wtttt^si^ aa thia

was auvigeated b^' Kramer (K) as giving the moat accurate,

quick and reliable reaiilts of an analysis for Irish and snset

potatoes* Dupllcat aamples were «"' "nd whenever results

varied more than 0,2 percent another sample was run. Thas

the analysis of each starch varied leaa than o»2 percent,

Pescriptlon of the Conalstoaeter

The consiatometer ua^d was dealoined in the laboratory

by Barha» and Reed (1) to eliminate several objections found

In other types. A brasa cup 15 cm. tall anfl 7,8 era. In

diameter with hollow metal centerpiece waa heavily gold plat-

ed. Thia left a doughmt shaped volume in which to place the

starch paste. A »«ooth. Inverted, gold plnted cup was avg-

pended from above ao tixct it could revolve In the dov.^hnut

•iiaped volume. The outer cup was rotated by a one«t«nth horse

power electric motor at a constant gpoed which could be var-

led b;. changing the gear ratios, The Inner cup had a pulley
attached to the end of the suspending shaft to which a string

i. Aaaociatlon oi' OiYtcial i.j^ricultur^i. <;healata"-"TXST



Has attached oocriecting to an arm balance. Thus wnen the

outer cup rotated, a restraining torque nas applied to the

Inner cup hy the balance to measure the conalatency of the

pastes. The cupa were mounted In an oil bath whose retaining

walls contained electric heaters which could be regulated

fnm 0-&00 watts* Just inside this wall were copper water

pipes in which water could be circulated to cool the oil* An

oil seal and cooling condenser were attached to return the

bulk of the evaporated water to the paste which was freed by

the higher temperature. The temperature of the paste was

measured by a thin tliormocouple of Chromel-A lumel wire mounted

from above end penetrating the surface of the starch but not

enough to cause a current or irregularity in the paste* The

cold junction was kept at 0°G. In a thermos bottle and the

current was measured on a Leeds and Korthup type K. potej

-

tlometer*

Method of Using the Consistooeter

The consistometer was assembled and the outer cup

rotated by the motor. The oil bath was heated to a tempera-

ture four degrees Icmmr than the Xcwer limit of the gelatinlE-
etion terr^.perature range for tiese starches. Table 1 gives

the gelatlnization teropera tures as fouivd by Williaaa (22)

for the starches used*

The water to be used In the paste was measured at 20® C.
and then heated to the same temperature as the oil bath.
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Table 1. Gelatiniaation temperaturea of aosse Kansas
Irish and sweet potato aitarohes.

•
• Temperature range : ;,ean ge la t . n iza tIon

Ssraple : of Kelatinlsation : temperature

A- 1 67.0 - 73,0** C* 70.0° C.
A- 2 66.5 - 71.5 69.0
A- 3 70.0 - 74.5 72.6
A- 4 66.5 - 72.5 69.5
A -11 66.0 - 76.0 71.0
A-X3 69.0 - 75.0 72.0
A»14 69.5 - 75.0 72.6
A-15 70.0 - 76.0 72.6
A-16 67.0 « 73.0 70.0

B* 4 70.5 - 76.5 73.5
B- 5 70.5 - 77.0 74.0
B- 6 70.0 - 79.5 75.0
B. 9 69.5 - 77.5 73.6
B»10 70.6 - 80»5 76.6
B-11 72.5 - 70.5 76.0
B-12 66.5 - 76.5 71.6
B-15 67.0 • 72.5 70.0
B-14 66.0 - '«c>.5 69.5
B-iS 6B.0 - 78.0 73.0
B»l» 68.6 - 77.5 73.0
B-17 «8.5 - 76.0 72.6

A weighed amount of atarch ««« added quickly with just enough

stirring to mix it well with the water. The "starch milk"

waa added through a funnel to the outer cup and the heaters

adjusted to raise the oil bath tempejrature one-half degree

eentigrade per minute up to 98° C» The temperature was held

there for one-half hour and then the heating reduced and water

added to ttm ctooling coils to bring the temperature of the

oil bath beck to 30<^ C. at almoat the same rate as it was rals-

•a. At each minute interval readln,.;« were taken of oil bath
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temperature, wattage of heaters, temperature of paste, and

gpans of torque applied to Inner cup* From these data the

temperature waa plotted graphically on the vertical and graaa

torque on the horizontal axis*

Determination of Optimum Conditions
for use of Conaistcmieter

Five to 20 percent concentratloca of atarch were used

to test the consietometer for the best concentrations for

comparison. The weight of the sample wes corrected for water

present and the suspension was asade up to 400 grams for each

determination. The angular velocity of the outer cup was

used at SO, #0, &0 and 120 r.p^m. and from these experimental

data a speed and concentration was decided upon that gave:

first, the largest variation among the Individual starches,

second, the highest concentration usable, but yet not so thick

It would give irregular results, third, the lowest angular

velocity that will meke stirring unnecessary after gelat-

Inlaatlon begins, and fourth, a combined speed and concen-

tration that could be used for both Irish and sweet potatoes

to enable a comparison.

RESULTS

These starches which were extracted from the samples of

Irish and sweet potatoes were very uniform. Usually Irish

potato starches have a distinctive odor but in these the odor
»«s not so penetrating. The starches were white in color



having practically no dirt, cellulose or pigmenteci cells that

could be found with a microscopic «xaailnatioD* The resulta

of the chwBlcal analyses of the Irish potato starches are

given in Table 2# It is noticed that the percent starch is

not uniform ranging from 75,55 to 82,41 percent. This vari-

ation was accounted for because after these starches went

extracted they were air dried, since no hualdity controlled

drier was available* Consequently, these analyses had to be

run In order to make suspensions of a predetermiried concen*

tration*

Table 2. Data on Irish potato starches*

T r~—— .-stage or I ; Fercent
Ko« : Variety ; harvest ; Location grown : starch

t*,J ?^"? Cobbler Early Edwardsvllle, Kanaes 81,93
A-13 Irish Cobbler Late Edwardsvllla, Kansas 77,72

A- 4 Irish Cobbler lArly Kewaan, Kansas 75.55A-16 Irish Cobbler Late JMmnsan, Kansas 80.59

A-11 Irish Cobbler Regular Manhattan, iiansas 79,74

^"^f ?}J*" Triumph Early Linwood, Kansss 30.40A-16 Bliss Trluaplj Late Linwood, Kansas 79,93

t'i? Sl*^5* ^^^^y Edwarcisville, Kansas 77.16&-X4 warba Late Efiwardsvl lie, Kansas 82.41

10 Table 3, the analyses of the sweet potato starches

are given with their histories. These starches were prepar-

ed and treated in the sane manner as the Irish potato starches,

•nd as a result were white, and had practically no impurities.
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* Stage of: : Locatinet variety
; harvest; Cm-e<5; ^trown

i Location: PercenI
starch

? lA rili} S!®"
Jersey Regular Bo Manhattan 86.73

n tS r JJJ}® ^^®°* Jersey Regular Yes iuanlmttan c>7.91B»17 Little Stem Jereey lAte Yes isianhattan 86*92

E- 6 Improved Big Stem Re^nilar }«o Manhattan 86.GUB-15 Improved Big Stem aegular Yes Manhattan 86,99

?*J5 o*5
Benauda Hegular Mo J^ohattan 87.71

xi-14 Red Berraida Regular Yee Maehattsii 87.66

r't? r^lli^ SJ®"
Jersey negular Ko Sopeka 86.05B-ll Little stom Jersey Re^.-ular .'io Wichita 87156

3. Nancy Hall BegiOar So Wichita S6.76B«15 f^ancy Kail Regular Ko ManhatUa eSisS

B-10 Regular Big Stem Regular Ho Mulvarse 87.47

Standardization of the Consiatometer

Figure 1 shovs the eifeot of varying the concentration

of a typical Irish potato starch from 5 to 16 percent. Wram
this it is noted that a alight irregularity appears in the

11 percent suspension and becorae more irregular above that

concentration. This irroguiarlty la apparently caused by
the starch paste becoming too thick and brittle, thus losing
Its tenacity. Figure 2 shows tlie ease effect upon a typical
sweet potato atarch, .ut i this case tt^ere is no irregularity
until suspensions over 15 percent are used*

Figures 3 and 4 represent the effect of varying the
speed of the outer cup for Irish and s«eet potato atarch.
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r«ap«etiv6ly. Sloo« stareh granuXea ere so Xarge (22) tiiey

settle out quite rapidly, in order to reraedy thla, a speed of

ovsr 60 r*p^fi* vas used, and, until the starch had gel&tiniz*

ed, the suspension was stirred tvtth a glass stirring rod*

Sveet potato ataroh, having smaller gx^nules, nay be used sue*

eessfully in speeds as low as 30 r»p*m. Figure 5 sho«s the

reproaucibillty of duplicate trials*

V90m these data it was decided to use ten percent solu-

tions of starch hy weight and 60 r*p*m* for the cosparison of

the two starches* By this method a xalni:flum aotount of stir-

ring was done and yet the particles were kept in suspension

In a maximum concentre tl<H)*

Consistency of Irish Potato Starches

In Figure 1, it ia shown that the lower the concentra-

tion of the starch, the higher the temperature of the first

deserved consistency* Furthermoi'e, increasing the concen-»

1a»Ltion iz^ireaaes this consistency more thsan directly pro»

portional to the increa&e in concentration up to a point where

the concentration is tno fjpeat for accur&te reading* When

the Irish potato atarohes are too concentrftted they becooe

brittle or "short" (6) and do not give accitrnte rerjlts* In

Figxjre S, the increase of speed shows no effect upon the

twiperatvre of initial consistency but docs increase the ap-

pfirent nsaxlaium consistency* It ia also noted thft this in-

erease is less than directly proportional to the speed and
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c&D be explained as a thixotroplc effect. If tba «peed is

leas than 60 v»p»m» the Irish potato starch granules settle

out rapidly and cannot ue kept In euapenalon satisfactorily

with the United amount of stirring that could be done with

a stirring to6* In relation to the geiatlnization tempera-

ture range found by Wllilaina (22), the conslatency ourvoa

of Irish potatoes always started below his lowest figure and

continued to increase past the upper limit of the gelatlnisa-

tlon teir.perature. The cooking of Irish potato starch at

9^^.94^ C. for 30 mlnutea deoreaaes the conalstency very little.

Late harvest. Figure 6 haa the effect of lowering the initial

gelatlnlzatlon temperature, producea a greater Initial con-

aistenoy and then thina out raore ditriog the cooking range.

Ihen this late harveab atarch paste la cooled, it returns to

th« heavier conalateaoy but never attains the heavieat con-

sistency of the early harveot. Figure 8 eosqparea three com-

mon varieties for Kanaaa* The vi&rbu haa the lowest teajpera-

turo for the start of the consistency curve, the least thln-

nlcti and the highest obaerved consistency. The Cobbler haa

t2.e lowest Biaxltaua conslatency and thlna out a little norc.

The growing locale nay have some erfect but aince tliere

were but few aamples and other factors were involved, the

r. suite were conflicting. This waa also foti d the same for

the soil typea, arid ao no definite correlation can be made.
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Consistency of the Sweet Pot«to Btarcliea

S«o«t potato starchy as shown In Figure 2, cfiEi .e used Id

a corcentratlon as greet as 15 percent in tJae conslstometer.

The Increase In ccnsistency Is also tireater than <31rectly pro-

portional to the incroage In concentration. It Is further

noticed that Increasing the concentration increases the tend-

ency for the starch to thin out more at hl>;hor tesperatures

and lovers the temperature at vhleh the thlnrlng starts*

Moreover, increasing the concentration decreases the tempera-

ture at which the consistency curve starts*

Figure 4 shows tiiat increaalng the speea ol tne outer

cup has no effect upon the initial gelatini^ation tiMaperature

but does Increase the consistency less, however, than direct*

ly proportional to within the lir:its of the instrument*

Figure 8 emplmsizes the change that takes place in the

curing of sweet potatoes. Curing decreases the viscosity and

also lowers the temperature at which the consistency oecosaMt

apparent*

Figure ^ compares five varieties of sweet potatoes tlmt

were /jrown in the same locality. The Little St«a Jersey baa

the hl'jiiest consistency cxirvo end the least thlnnint^ out*

Regular Big Stem has the lowest curve and show the most tiiin-

ning out during cooking* As « whole the Jersey varletioa

start their consistency curves five degree s higher tiian either

the Kancy iiall or the Red Bennude* I-'urtbermore, in all cases





26

thea« m rves started at a higher temperature than the gelat-

inixation temperature (22) and started to thin out at the

top limit given by Williams

•

Ccnparlson of Irish and Sveet Potato Starches

A comparison of Figures 7 and 9 reveals that the ^neral

shape of the curves are different* Tie Irish potato starch

curve starts below its loner gelatinlzatlon temperature and

Increases after the upper limit is reached* In the s^eet

potato starches this is not so. The consistency curve be*

gins above the lower limit of its gelatinlzation temperature

range and as soon as the upper limit Is reached the starch

starts to thin out* Irish potato starch thins out very little

and when cooled beetles very viscous* In fact^ it becooMS so

viscous th&t the starch loses much of its tenacity «i;'4in too

concentrated a suspension is used* On the other hand, si*e«t

potato starch thins out a great deal and, when cooled, regains

most of its lost consistency*

Comparison of C<XRmerclal and Kansas Starches

Figure 10 presents a ccnnparison of a coRsnaeroial domestic

Irish potato starch of Stein Hall and Company with one that

was prepared in the laboratory* There is a marked dliference

between thrai* The commercial starch iias a five degree lower

gelatinlzation temperature, a higher initial consistency and
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a very great deal of thinning out during cook ng« When the

starch la cooled It does not attain the high consiatency of the

Gftnsae product, but appears much more like the common cu3*ve

obtained for aweet potatoes (Fig* 9}*

In Figure 11, there are two curves of s«eet potato starch-

es prepared in the laooratory and one prepared toy Stein Hall

and Company* All three curves have the same general shape

but the ccKomercial one has the highest initial consistency and

less thinning out* The gelatinizatlon temperature of the com-

mercial starch is in the same range as the Bancy Hall and the

Red Bermuda which is lower than the Jersey varieties*

DI5CUSSI0K

Several eoomon varieties of sweet and Irish potatoes

vhioh were grown in different locations and under different

soil and climatic conditions, harvested at different times

and treated differently after harvest were brought into the

laboratory* The staroh which was obtained from them was very

white and had practically no impurities, such as fiber, dirt

or any pigmented cells* Each starch was analysed by the di-

rect acid hydrolysis method in order to males starch pastes of

a known concentrstlon*

In order to use the consistometer to the best admintage,

a syst«^matic check was sMide of the various speeds and con-

centrations of pastes* It was found that a speed of 60 r.p.m*
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and a eoncentratioD of ten percent vaa the best for a conpar*

Ison of all starches* At this speed the paste was not stir-

red too vigorously nor were the pastes too thick and brittle.

It was found that there exists quite a difference be-

tween the sweet pot&to and Irish potato starches, aa the

sweet potato starch thins out ouch more and never attains th»

heavy consistency of the Irish potato starche^a*

There appears to ba a great difference within the varie-

ties of both types of potatoes grown under simller conditions*

In conjunction with this it is observed that soil differences

in the s&me locality will cause some differences in the tame

variety, but because of inadequate sampling no definite con-

clusions niay be drawn*

Several samples of both kinds of potatoes grown in th«

Raw valley and the Arkansas valley were measured but the

results were soicewhat conflicting. Since there are so many

variables that could cause differences within one variety of

potato more samples and careful selection of soils, crops

preoeeding and control of moisture will be needed before a

definite conclusion can be drawn*

'Sb0 ecmparison of coenaerclal Irish potato starch with

the starches prepared in the laboratory seem to indicate

that the Kansas product would b© better for the siting of

paper and textiles* It does not thin out so much and has a

greater consistency at all times except at the Initial pert



of the beating. The sweet potato starch was not quite so

viscous as the eoraaaercieX starch and mi :ht be more suited to

he used as a thin boiling starch In sizing* The difference

between the two was not so very great and so possibly where

one would be suitable, the other would do with only slight

sodlfloatlon*

COJSCLUSIOKS

1. The conslstometer measures accurately the differ-

ences In starch among types, varieties and conditions to

which the potatoes have been subjected*

2. The sattller the concentration of starch the higher

the temperature at which the consistency curves start*

5* An Increase of concentration Is more than directly

proportional to the Increase In consistency, within the limits

of the Instrument*

4« Consistency currea of Irish potato starches start

below the lower point and continue to Increase after the upper

limit of the gelatinlaatlon temperature range has been reached,

5. Consistency curves of sweet potato starches start

above the lower gelatlnlsatlon temperature and start to thin

out at the upper limit of this range.

e« Sweet potato starches thin out much more than Irish

potato starches*

7. Late harvesting of Irish potatoes affects the starch
«s it lowers the temperature of the start of the consistency
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curves, produced a greater Initial conalstftnoy and then thlna

out BOre tlian the early harvest.

3« Tbere la a difference In varieties from the aaae

locality, Warba of tJie Irish potatoes and Little Stem Jereey

of tho sveet potatoes eeem to have a higher conslatenoy and

leas thinning out* The lowest in these two types are the

Irish Cobbler and the Begv^lar Big 3te'-s«

9« Curing of sweot potatoes decreases the conalsteneyt

lowers the Initial tecaaperatvre of the conalctency ovo've and

Increases the teidecoy to thin out*

10. Location may have some effect upon the varieties

but the results were not conslst<5nt with the f«« samples used*

11* Kansas Irish potato starches are much more viscous

after the initial part of the consistency curve, do not thin

out so fiiuch ar^ have a higher gelatinizatlon teirperature than

the siUHiples of ccsamerctel i>otato starch tested. Therefore,

Kansas Irish potato starches will make as good» If not better,

thick sts.rch pastes*

12. The comoiercl&l and Kansas sweet potato starches dlf«>

fercd hut little, the commercial starches being slightly more

vlscotis and having a lower gelatlnleatlon temperature than

the Jersey varieties* Kancy Hall variety gave a starch that

•as more nearly like the cojjrnercial product but it was not

quite so viscous and thinned out more* As a consequence, the

etcrch frcrs Kansas sweet potatoes would be suitable in processes

in which the thinning out would be of no oonsequenoe*
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History of Potatoes from uhloh the starchea were Prepared

Irish Potatoes

A- 1 IRISH C(BBI^JR - EkRm BAKVEST.
7hi« aastple was gro«n on aacdy loam soil by Paul
JS«llott, Edwardavllle, Kansas* It was dug July 6,
ana reeeived July 8, 1939 • The sample vas clean,
irregular in shape, non-unlforn In aise, and con-
sisted minly of waall potetoes*

A- 2 BLISS TRXUMPM - EARI^ BARYEf>T,
This sample vaa grown on sandy loam soil by 0,
Browning, Lluwood* Kansas* It was dug July S, and
reoeivad July 8, 1939« The sample was clean, high*
ly uniform in slae, and regular in shape*

A* S MRbA - EARLY H&HVEST,
This sample was grown on sandy loom soil by Paul
Mellott, Eciwardsvillo, Kansas. It itts dug July 6,
and received July 8, 1939, The sample was clean,
uniform, and regular in size and shape*

A- 4 IRISII CGBBLtR - EARLST liARVEST.
This sample was grown on fine sandy loam soil at
BewBan riots, Sewman, Kansas* It was dug July 7,
and received July 8, 1939. The sample was clean,
fairly uniform, large, and regular in sise and
shape* It was grown on soil that load grown
potatoes following potatoes*

A«ll IRISH COBBUSl - REGULAR H&RVEST*
This sample was grown on sarjdy loam soil by A, W»
Travis, Manhattan, Kansas. It was dug July 14, and
received July 14, 1939. The samol© was clean,
fairly uniform In size and shape, but amall* They
wore grade 2. The sample was stored at 42*^ F*.
July 14, 1933.

A-15 IHISii CObBLLR - L<;TE iiARVEST,
This sample wes grown on sandy loam soil by Paul
a«llott, EdwardsviHe, Kansas. It was dug July
19, and received July 19, 1939. The sample was
clean, large, and fairly uniform in ah^pe. Some
had rotten spots inside the potatoes while others
showed external rotting.
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A-14 WAHBA - lAtE BUIVEST.
This «ampl« imft grown on aandy loam soil by Paul
Msllott, EdwardavllXe, Kansas* It was dug July
19, and received July 19, 1939, The sample was
cl-Min, fairly large, and rather irregular In 8hap««
There was some internal rotting of the potatoe«#

A-15 BLISS TRIUMPH - lATE HARVEST*
This sample was grown on sandy loam soil by 0*
Browi?ins, LliTWood, lijansca* The saaple was dug
Ji:ly 19, and received July 24, lii39. It was clean,
uniform In size and shape, but contained consider-
able rot tliTou.giiout* The saiaple had been mis-
placed In storage and was not found for several
days.

A*3L6 IRISH COBBD-R • LATE ERRVEST.
This sample ras grown on fine s; ndy loam soil at
K««n»n Plots, Newman, Kansas* It was dug July 26,
1959* The sanple wis clean, uniform In size and
shape, and wan r«ther large In alzo*

Sweet Potatoes

B» 4 LITTLE STEII JERSEY.
Mature (Prlestleys) - Before Curing* This sample
was grown by R» skinrifsr, Toj»ka, Kansas* It was
dug September 27, and was received September 27,
1939* The sample was not very clean; It was uni-
form in size and shape*

B- 6 LITTLL STm JiBSEST*
BAgolar Harvest - Before Curing. This sample was
grown by A. «. Travis, Manhattan, Kansas* It was
dug October 2, and was received October 3, 1939*
The sample was clean, fairly large sUe, and was
uniform In slae and shape*

B- 6 IMPROVED BIG STEM JEHSEX*
Regular Barveat « Before Curing. This eaa^Xe wa«
grown by A* w. Travis, Manhattan, Kansas* It was

,dug October 2, and was received October 3, 1930*
The sample was clean, uniform in shape, but ir-
regular in shape*

]

B* 9 MAKCY fALL.

«5S!i^L^rS^^" ?f^*'''**
Cwrlng. This sample was

fr!L^? ^l^l ?'«>*^^^«'«» ^•^"•E. 6, Wichita, Kansas,It was dug October 6, and was received October 9,



3.999« Tbe sample «&a cXean^ medium slse but regular^
and iinlforjn In sb&pe*

Re^^lar Harvdat • Before Curing. This sample was
grown by F. B« Fsrtoer, R.P.D, 2, liulvane, Kansas

•

It was dug October &j, ana was received October 9,
1939* The sample was clean and or a good slse
and slatpe*

B-11 LITTLE srm smsm,
HeguXar Harvest - Before Curing. This sample was
grown by Kirby Brothers, R.P.D. 6, Wichita, Kansas.
It was dug October 6, and was received October 9,
1939. TlM sample iMis of a small slse, uniforia in
shape, and clean*

B-12 RED BERMUDA.
Regular Harvest •» Before Curing* This s&nple was
grown by A. W* Travis^ Manhattan, Kansas* It was
dug October 15, and was reoelved October 16, 1939*
Ths sample was of a large size, uniform in shape,
and fairly clean.

B-13 i:akcy hall*
BegulAJ* Harvest » Before Curing* This sample was
grown by A* w« Travis, Maidiattan, Kansas* It was
dug October 13, and was received October 16, 1939*
ThSf saaple was fairly clean and was of a large and
uniform sise and shape.

B-14 RED iiERMUBA.
Regular ISsrvest - After Curing. This sample was
grown by A* W. Travis, Manhattan, Kansas* It was
dug October IS, and was received Kovember 13, 1939#
Ths sample was clean, large, and uniform in size*

B-15 IMPROVED BIO STEM JERSEY.
Regular Harvest - After Curing* This sample was
grown by A. w. Travis, JJanlmttan, K^Lnsas* It was
dug October 2, and was received Koveaber 13, 1939*
The potatoes were of a medium sise, fairly clean,
and uniform in size and shape*

B*16 LITTLE STEM JTRSEY.
Regular Harvest - After Curing. This sample was
grown by A* W. Timvls, Manhattan, JSansas. It was
dug October 2, and was received Kovetaber 13, 1939.
The sample was of a medium else, fairly clean.
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uniform in 8i£« and 8h&p€»« and the potatoes «or«
q\;!ite solidw

B-17 LlTTm Stm JERSEY.
Regular Barrest *• After Curing* Thia sample was
grown by A» W* Travis* Manhattan^ KAnaaa* it was
dug October 13, and was received Kovember 13, 1939,
The potatoes were aedlua alaed, clean, unifona in
else and shape, and were solid*


