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THESIS



STARCH (CgH1¢C5) -

Plants produce by assimilation a larger amount of sub-
stance than they can emplov at the time for cell growth.
This substance 1is stored in the cells und is carried ir so-
lution through the plant from the protoplasm,where it is first
visible,to the chlcrophyll granules.

Starch grains have alwavs,originally,a rounaded form,
usually spherical until egrowth presses them into the varied
forms in w»ich we fird them.

Starch 1is nrever found in a perfectly pure state,always
containing water n?f orqahizution. The luvers of stratifi-
cation are alternately transparent and dark; those farthest
from the nucleus being the most watery and that layer near-
estybeing the nmost dense. This last laver surrounds the
small,very watery certre,called the nucleus. All lavers are
disrosed about the nucleus as a comnon centre,-the size of
the layers increusing toward the direction of most vigorous
growthe Growth acconplished w»olly be intussusception.

Starch is a product formed by the vitul uctivity of
plants. The aumount of starch 1s irncreased by lisght and con-
tains a lesser or greater amount of water acnording Lo the
variety of the plant in vhich it is found. It oonsists of
a soluble und an insoluble muss, granulose and celluiose,und
these two masses can be separated by the action of saliva or

pep=in. Starc» is insoluble in cold water and swells to a
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sticky paste with hoiling wauter. Grarnles heuted gently to
40% or 509 C.,will snow lines of stratificution much vluiner.
Caustic votash and crroric azid act 211 starch with the same
result.

Sturch is colored by iodine from a very pale hlue to
purvie or bluck,according tn ire strengt» used. Trhis 1s the
princinal test for starchr.

Starch cellulose is only a smuall provportion(2%-6%) of stara.
and mayv be describe! as the skeleton ot the starch granules.

Granulose muy be extrasted in severwal wuys:

1. Muceration in sulivua at 4C0%-47° C.

2+ By organle acids,diastuace or pensin.

3. By slow action of very dAilute HoSC4q or HCL.
"he volume ot a Starch granule can be increased 125% heat-
ing or by the actinn of caustic rotush.

Starc» gruins may be classified according Lo size,the
lixcits,however,beirg .CC2 m.m. to those visible to the mak-
ed eye:

Small,(.CC2 ~« .C15 m n) which includes starches of rice,
outs,buck=-vheuat and L»e smaller ones of wheut,rye und barley.

Medium,(.C2 - .C5 m m) as the conrvound grar-iles of outs
and rice,and the lurger ones of wheat,rve and burlev.

Large,(visible to the naked ere) aus potato,canna etce.

Potato starch wae discovered durine the 17tk centurvw,
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and since that we have in use starches from neurly all of
the edibhle planis,most of wrich are illustruted in the Plutes
ot this thesis. The starch of wheat wus the oniy kind known
to the Ancients,and was used extensivelv hv the kgyptians
and the Greeks.

In muny plants we rauve not only single sturch grains;
but also double,trinle und even auudruvle grairns. These
connound grwins usuully contair. a5 manv nucleil as theyv have
divisions,and ure joined by several lines of stratification,
while the remainirg layers extend about only their individ-
ual nuclei. There are ulso sirnle or compound efrunules where
tre compound ones ofter. contain eignit or ten sirple ones.

Starch anveurs in nearly all chloropryll beuring plants.
It wus most lacking,however,in the sugur beet and was disting-
uishaghle in minute granules in the currot,ruta baga etce.

Heuted wit» dilute nitric ucid the sturch is converted
into dextrin and finally irio grave sugar. It is on account
of this thal starch is usedq to obtain gluesose on a large
scale.

Starch is used for muny purposes: as a fond, as glue, as
a medicine und in tre luaundry.

Potato starch is obtained »v grutineg the tuhers and pass-
ing water over them until the water is no longer milky,vhich

color 1is cuused by the starch held in solution. Tre starch
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will soon sink to the botiom and can be thas nbraired. The
process of obtuining wheut,rve and other sturches,is much

more difficuli;trough essentially the sume.

Notes on Plate I.

A.- Wild tvontato from Mexico,(marent of our cultivated 7otuf
to) averuge size:
a.- Conked sturch granule showing fissures. Great-
1y increased in size by cooking.
b.=- Double granule with two nuclei.
c.- Lorg,slenier,crooked grimle.(rare)
d.- Trivle grurule.
e.- Nearly circular granule.

f.- Most comon shaped grain ot large size.

B.- Wild votuto of Arizona; medium size,wild:
de= Granule with nucleus at large end(most cormon) .
‘b .- U [ " " Smu.l '1 " .
Ce- bXtru large,neurlv oval grunule.
d.- Arigular grarule.
€.~ Stur-shaped granule.
fo- Grarule with smull grunude irbedsed in sne end.
g~h-i.- Types of grains.
m-n.- ConkeAd sturech shoring menhrun~ at end ard fis-
sures on surface.

In t»is votato,rucleus found most generally at lurge end.
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Co- Piecce 0f hrewud sr»owirg muss 0f stupch etc.,ufter pro-
cess of c¢onking:
ae- Conked yheat sturch grain,fluttered ani micr en-
lurged,though still retainirg original shure.
he= Grain srowineg slieghi lires of strutification,
vhich in wheut starch wre usually invisible.
ce- Grunule swouvins ro lines o* strutifination.
Ree-f.- Conked grains,twisted -viii turned during vro-
cess of conukirg.
h-1i-j-k.- Portions of vheat starch grains imbedied
in gum arshic,to old in nluce and tren cut a-
cross Lo show Snape etce.
De- Cell from bananu vulp,containing sturer» grains of iiffer-
ent sizes and shapes:
ae= Tong,tuprring grunule with nucleus uiv one end.
NDe= Varisus shuped grains.
d.~ Conked graln showing oreat increuse in size.

e.- Imng,slender conked granule.

Notes on Plute_II.

me= Cell eontuirninz stureh grains from tre vellow flinty
vortion of ¢orn. Grurviles closelv pucked in the cell.
a=be= Difterent forms »f sturch s owing nusleus uat
the centre and radial lines runnineg from ite.
CGrains ansular in shupe.

Fe= Cell with 1its starch,fronm white vart of corn. Granules
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less thick in cells,less ungular,and easzh naving o smull
snplit or fissuare,nfien star-shaned,in the centre.
fe= Twn cells of vov-corn unovopned,
He- L " " somewnatl vonped,und showing the en-
larsemerit ot the cells und the action of heut uvon tren.
I.- Fully morped corn srowing cells greatly extended,.nd the
wavy lines (u) srowing themelted starcr imitating true
plant 2ells.
Ke= Masses of buck-wheut starch granules £illing the cells.
Tie= {rarules of prye silurch,s»owine no lines of stratifica-

tiorn and varvine in size and shupe.

Noties on Plate III.

Me= Portion of u cross section of u kernel of out. Cells of
difterent sizes
a.- Pallisude zells contuinine aleurnne.
be- Sturch found in Lthe centre of section of kernel.
ce.- Compound grarule of oul starech showine vortion
broken otff.
de~ "mole commound grarnule.
2+~ Single grains broken from the compound grain.
fe- Conked out-meal showing compound grain enlurged
by heat.
Ne= Section from rice kernel:
ue- Aleurone cells.

He- Cells of stwrceh grains.
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Ce= Comround srains of rice starch and the sepurate
kernels.
Ce= Portion of a wheut kernel:
@e= Aleurone cells wiith thick walls.
he.- Sturc» gells with thin walls.
P.- Varinus sizes and shapes of the arrow ront stars™» gran-
ules,s»nwing plainly lines ot ~tratificution.
Ge= Granules from barlev starch.
Re.- Grain from Solurim Maurlia of Sout» America. Remarkubly
varied in size und shraune.
Se- Grarules form Allico Solernum of S.A.. Used as a polato
in Peru. Tidnes of stratification srldom visible.
Te- Sturz» from vea:
a.- Heart-shuned granule.
be=- Double grunule.
Ce= Nearlr trirle grarule.
U.- Tavniocu starch,various sizes:
a.- (rarule wit» end sut off.
b.- Cooked grains distorted and enlurged hy heut.
Ve= Beun starch:
ue= Bean,original size.
be= Uouble granule of heun starsh.

Ye= Very rinute granules of starch from the Ruta RBuga,starch

£aund about one iner from the surfuce. Visible only by

use 2f iodine.
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