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NON-FOOD OUTLETS FOR POTATOES:
STARCH AND FEED
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About 15 per cent of the annual
potato crop s made up of sub-stand-
ard potatoes not suitable for the food
market because they are too large,
too  small, damaged, or misshapen.
Probably the most cconomical means
of utilizing cnll potatoes is to feed
them to livestock on the farms where
the potatoes are grown. Where the
livestock  population s insufficient.
stareh manufacture has proved to be
the best method of using the culls.
Since most of the potato starch is used
for industrial purposes, it is entirely
proper for starch to be considered in
an article on non-food outlets.,

POTATO STARCH

Background. Potato and wheat
were the principal domestic starches
carlv in the nincteenth century, The
first potato starch plant in the United
States was established in New Hamp-
shive in 1831 at Antrim. By about
1880, more than 150 I;()l;li(» starch
factories ()I)('l':ll(‘(l in the northeastern
and in o several north central states. In
this carlv period. in Maine and other
states.  cortain varicties of potatoes
were grown especially for starch man-
wacture. These  varieties were not
outstanding in their culinary quality
but had high starch content. I Hol-
land and Germany, different varieties
of potatoes are still grown for table-
stock  than

During the middle of the nincteenth

coentury and somewhat bevond ., starch-

for industrial use.

making was one of the principal out-

Hargely a condensation of the chapter
“Potato Starch”™ from Potato Processing,
by W, F. Talburt and Ora Smith, pub-
lished by Avi Publishing - Company.
Westport, Connecticut (1959).

Yleastern Regional Rescarch Laboratory,
Fastern Utilization Rescarel and Devel-
opmient Division, Agricultural Rescarch
Service, United  States Departiment of
Agriculture, Philadelphin 18, Penmsyl-

Vi

lets for potatocs grown in the New
Fngland states. Ixcept for this carly
period, however, potatoes Liave never
brought a price at the starch factory
that will support the cost of their
production. Since the vield of starch
is about one-tenth the weight of the
potatoces ground, factorv owners can-
not pay more than about 35 cents per
100 pounds of potatocs and sell the
starch for 6 to 7 cents per p(mml at
the plant.. Notwithstanding the fact
that potatocs to bhe used in starch
production  must sold by the
grower at a Jow price. starch making
should be considered as an integral
part of a healthy - potato industry.
Diversion of surplus and cull potatoces
to the starch industry has done much
to raisce the quality of tablestock and
establish 4 more orderly marketing
in the potato industry. thus helping
arowers obtain w better price for the

be

entire crop.

Late in the nincteenth  century,
potato starch lost its prime position in
the general field to cornstarch. which
became  cheaper o make.  Potato
starch then came to be regarded as a
specialty starch, preferred for certain
uses. In the carlv vears of this cen-
tury, the 11111111)("!' of ])()tuln starch
factorics  dedlined and  Aroostook
County, Maine became the center of
the industry.

In the recent period of the 128-
vear history of the American potato
starch industry, an upsurge has oc-
cwrred in o the  production of this
starch. While the number of plants
is not as large as it wuas many vears
ago.  the newlv constructed  and
modernized  factories have a much
greater total - productive  capacity.
With the exception of four of the
vears, farge amounts of starch were
pm(]ucv(l from cach potato crop since
1940. Revival in the general usage
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of potato starch has made it competi-
tive with cornstarch, to a certain ex-
tent, inseveral applications. Never-
theless, it must be kept in mind that
over ten times as much cornstarch as
potato starchis used in the United
States.

Potato starch production is limited
to the northern states, where the late
potido crop is stored throughout the
winter and carly spring. It is difficult
to operite a plant cconomically inless
potitocs are available over a |{(~1'1’u(l of
about cight months cach vear. The
operaling season o “(*;nn[');lignﬂ CX-
tends from about Getober 1 to about
June | the following vear, to total
around 200 operating davs. However,
it is rare that the \lll)])l'\"(li cull pota-
toes is suflicient and evenly distrib-
ated so that the plants can operate
At capacity throughont the scason.

Statistics  of ]n‘n(lm’liun. There
are 23 potato starch plants in Maine,
with a total productive capacity: be-
lieved to exceed 230 tons of starch
Total production of the
\Maine factories first reached the vie-
initv ol 100 million pornds of starel
pervear in the 1930-51 campaign,
The record high was set in the 1956.
57 campaign with 115-120 million
pounds being produced. Starch pro-
duction was lower the following vear
due to a reduced supply ol raw e
terial but rebonnded to a high level
in the 1938-39 scason because of the
surplus erop.

per dav.

Potato starch 1)1‘[)(1(1('ti<>|1 in Idaho
started in 1941 when
were established at Idaho Falls and
Blacktoot.  Additional  plants
built xll?)\(‘rlm-nt]\ until the total for

WS M«mt\

were

Idaho is now 8. These S 1)]&’.1“ live

. combined [)1‘()(111(‘“\’(* capacity of
;1{)[)1‘()\im‘xl<*l.\' 263 tons of starch per
Qv which is of the same order as
that  for  Maine's 23 pl(m{\ The
laraest potato starch plantin s
United States is at Twin Falls, Tdaho,
with o capacity of 30 tons of starch
per day,

Two modern potato starceh factor:

ios were built in the west in 1954-55

one at Moses Lake, Washington
and another at Monte Vista, Colorado.
The  Nation's starch
plants are located at Riverhead, Long
Islaind, New York Grafton,
North Dakota.

Mecthods of production. Although
1)()t;1tm‘s l)r(‘svnl e l)ml)l(-ms in

newest  potato

and at

handling and storing than does corn,
they are decidedly  casier to process
for starch recovery. Potatoes are ready
for grinding immediately alter leaving
the washer. Kither a hanmmer mill or
rasp is used to disintegrate the potato
cells and ldiberate the starch. Sulfur
dioxide is added to inhibit discolor-
ation Skin

and fiber are then separated from the

due to enzyvmatic action.
starch by passing the diluted sharry
through the sercens. The pulp left on
the sereen is reground in many plants
to recover more starch, The suspen-
sion of starch in water, which passes
through the sereens, is further puri-
ficd to remove the soluble impurities
and the remaining Ii)n‘])‘»(li\‘i(l('d in-
soluble impurities suspendedin the
“starch milk.” Removal of the soluble
impuritics is effected by resuspending
the starch in fresh water and letting it
coettle in vats or by letting the starch
settle as the slxs])("n.\i(m flows slowly
along channels called “tables.” Mam
plants use centrifuvals to
starch. The
containing the solubles is called “pro-
tein water.” The fine fiber present in

modern

wash  the wish water

e stareh milk is removed by passing
the  suspension through snceessively
finer screens or is discharged in the
“tailings” from the tabling or centri-
The latter
separating fiber
starch depend on the fact that fiber
oravity - than

fugal hwo

methods  of

separation.
from

has a0 lower  specific
atarch and can be foated away while
the starch settles,

The  purified starch milk s de-
watered by vacuum filtration or by
(‘m|tr1'i‘|1g.lt'i(n|. The dewatered starch
is dricd by use of anv one of several
tvpes of driers. )
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. We might consider a tvpical Maine
actory as grin(ling S0 to 90 tons of

potatoes per (1:1)/ to I)I’()('ll(‘(‘ about 10
tons ol starch. It should have storage
facilitics for at least 6,000 to 7,000
hundredweights of - potatoes. The
process used inone Maine plant of
this size is illustrated in figure 1. The
flow diagram  deseribes the various
steps i processing. Although this fac.
3 the type, its
methods are efficient and  the final

tory is not of latest
product is of high quality.

The average composition of pota-
toes processed in Maine starch factor-
ics is estimated as follows, in perceent-
aces: starch 13, protein (N x 6.25) 2;
cellulosic material 1.5:
mineral (ash) :omiscellancous minor
(total) 1. waler 81,

Potatoes reccived at Idaho plants con-

sugars 0.3,
constituents

tain p(-r]ml)s I15-16 per cent starch.
Fractions, modifications, and

derivatives ol potato starc h. The

fractions of starch, amvlose and wmv-

h)[)('('lin, are impm‘i(*(l from Holland

for use in American industry. Uses ol
amvlose are still Targely (‘\];(‘I’illl(‘ll[éll.
but cstablished
value in sizing and thickening, Most

amvlopectin isof

of the potato starch is sold in the

native,  unmodificd  form. However,

sizable amounts are converted into
dextrin |J§' roasting and into lzrvg(‘];l—
tinized starch. Modified starches have
ing low paste consisteneyare
treatment with

Several

derivatives of potato starch are pro-

pro-
duced by acids or
u\i(li/,ing' agents. chemical
duced commerciallv sneh as hvdroxye
cthvl starch which is im])(n'l(*(] from
Holland for use as o thickening gun,

Potato starch uses. Maine potato
starch s used in the various outlets
in approximately the following per-
centages ol total usage: paper 605 tex-
tiles 30
lancous 10, Tt is believed that potato

food. adhesives, and miscels

starch In'(wlm‘(-(] in other areas is used
in :lpp]'()\iﬁl.ll«h the siume pereent-
HUes,

In recent vears potato starch and
cornst:orch have sold in the same price
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range, with potato starch bringing
much of the time 6 to 67 cents per
pound at the plant. Potato starch s
well liked  compared  to the cercal
sturches because its pastes are com-
paratively clear, have strong adhesive
and  cohesive and have less
tendeney to set to o a rigid gel on
cooling.” These properties are valu-
able for many applications in paper
manufacture. Potato starch s nsed
for (1) beater sizing; (2) tub sizing
of the pr(*fm‘m(-d sheet: (3) calendar
sizing of quality papers and ()

face coating of high-gloss puaper. The
power ol potato

I)()\\'(‘]',

Sur-

strong adhesive
starch pastes also makes this stareh
in demand for textile sizing, particu-
larly for “warp”™ thread Leing woven
into cloth. Much potato starch is also
used in the food industry, where it
appears in hakers” specialty items, as
a thickener in soups and gravies, and
in “instant” puddings. Most of the
potato starch used as an adhesive s
emploved in the form  of  dextrin,
Potato dextrin paste is quite “tacky”
and gives a flexible residual film thad
remoistens casily.

Starch outlook. This industry has
made much progress in the past 15-20
vears in furnishing consumers with
higher quality starch and in adequate
quantity. It is quite difficult to fore-
cast how fluctuations in the size of
future potato crops will affect  the
volume of starch production. Manv
leaders in the potato industry, though.
predict that closer grading of food
potatoes in the future will assure an
ample supply of culls for starch mann-
facture.

LIVESTOCK FEEDING OF POTATOES
The exact quantity of potatoes fed
to livestock  cach vear s unknown.
but it is perhaps 5 per cent of the
Crop on-an average. The volume of
potatoes fed to livestoek is (](']wn(]('nt
on several factors. such as the supply
available for an extended period, price
of the I)()lill()(‘.\' relative to ('mn[)(*(in;r

feedstufls,  and  transportation  costs
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Froere T-Nannfacture of potato starch as practiced in one Maine plant.

from the potato-producing arca to the  grades by allowing  pavments  to
feeding arca. During vears of surplus  growers who diverted such supplics.
potato crops. the United States De- Potatoes are fed in combination
partment of  Agriculture has encour- with other feedstuffs to make a well-
aved the feeding of certain lower  balanced ration. They are fed fresh
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.:m([ in the ensiled and  dehvdrated

that can be stored. Potatoes
dried under conditions in which thev
lose but Titte juice are nearly (‘(|ni\';i-
lent to corn in feed value, Such dricd
potato feed (10 percent moisture)
contains typicallv about 7

forms

\ \ 5 per cent
carbohvdrate and 9 per cent protein
(N x 6.25) and will replace about
b times its weight in fresh potatoes,
Potatoes are usuallv cooked hefore
feeding 1o hogs, but they are sue-
cosstullyv fed raw to cattle and shicep.
Pigs are fed from 1 to 5 pounds of
potatoes dailv. the wnount varving
with bodyv weight. Cooked potato sil-
age and dried meal also are good
feeds Tor swine, Steers and dairy cat-
tle have been fed up to 60 I)’(HHI(]\
of fresh potatoes per dav. the tubers
usuallv: being chopped or ground in
advance, With Lunbs, potatoes are fed
at the rate of 1 1o 2 pounds dailv per
animal. aong with Teaimme hay and
orain. Potatoes in various forms have
been fed successtully also to turkevs.
ducks, chickens, horses. and mules.
Although the ensiling ol potatoes
is not widelv practiced  at present.
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culls wre dehvdrated by natural means
to produce dried feed in large ton-
nages. Sun drving of cracked potatoes
spread onidle airport runways is a
well-established method in Kern
Countv,  California.  Natural  freeze
drving ol potatoes  spread on - the
uvrr'mm] during the winter months s
satisfactorily practiced in North Da-
kota and Minmesota. Mechanical de-
hvdration to produce potato meal is
téchnically feasible but has not been
extensively carried out commercially.

The extracted pulp from  Maine
potato starch factories s pressedand
dried for sale as a feed component.
This feed is high in carbohvdrate but
Jower in protein than are whole de-
hvdrated potatoes. In other arcas, the
I).I'(‘S\('(! pulp is fed in the wet form
as reccived from the starch plant. or
after ensiling.

I conclusion, the feeding of cull
and surplus potatoes to livestoek is an
oxceellent means ol utilization in loca-
tions where the animal population is
adequate, Fresh.  ensiled. ilI.I(] de-
hvdrated potatoes are nnqm*sh()n;ll)l_\'
of good value as feeds.




