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STUDIES O CONDITILNING

QF POTATUS FIR POTATO GIPS MAKING

Ventilation and modified atamosphores wore applied to Russet Eural
potatoes during conditioning, aftur storare at 4O or S0°F, and their
effect oa potato chip color was dotermined, Poor veatilastion did not
produce satisfactory chips, and was sccompanied by sorious decay if
very high relative hu:ddity resulted.

Ventilation to give & relative huuidity of abrut §54 gave far more
satisfactory cips than did veatilation with air nesr 100% relative
hwddity, Carbon dicxide 4n relatively hizh amounts (105 in air)
scened detrinental to good conditioning even in an atikospnere at sate
isfactory relative hwddity., A drier atswsphere, that produced notatle
shrinka e, was provided by use of larye qua.tities of ClClz. This vas
not effective in eonditioning to produce good chipse. ‘Utrogen gas was

hizhly detriceatal to good conaitioning.
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Yo Inng rofrod

Iuproving the color of potato chips 18 & very iaportant subject for
the potato cidpe irdustry, Potatoes are stored at a low temperature in
order to prevent decsy, sprouting and loss of weight, Fotatoes taken
directly from LO°F storsge produce dark colored chips, Such potatoes
must be conditiouned at 70° to 80°F untid they have recovered sufficiently
for use,

Kuch research has beon done on the conditloning, but still further
studies are rejuired, For exaiple, Smith (13) remsrked that an sccurate
study is needod of the following factors as eifectin; quality of eciips,
(a)stora.e and couditioning te.peraturcs (b)storage and conditioning
hualdity (c)use of ce.icals for retarding sprout growth of potatoes
(d)use of mocified atmos;ﬁiero, esrbon dloxide, nitro;en, etce, for in-
flvencing recucing suger content and sprouting (e)use of stean, etiyleue
a:d otier methods widch result in increased mspiratldz as affecting
reducing sug:r content of potatocs and posaibtly ilmproving the color of
ahips,

Tids thesis deals with an investi ation of swis of tuose proulens,

sspecially conditioning huuliity, nocified atmusphore, eto,



2. REVIEV OF LITERATURE

Sweetman(l5) reported that chips made from tubers stored
between 32° and 37 F were darker than those maede from tubers
stored between 40° and 55°F,

The fact that the sugar content of potatoes increases when
they are stored at comparatively Yow temperatuees was first
demonstrated by Mu''er-Thurgan(11). It was supported by App'eman
().

Wright(78) studied extensively the re'ationship between
storage temperatures and potato sugar contents. He put tubers
in storage at contro''ed temperatures of 32°, 360, 400, 500, 65
and 700F. He found that the Yowver the temperature, the higher
the sugar content.

Barker(3) demonstrated the sugar eontent gradua''y increased
in potatoes when transferred to Yow temperatures. If, however,
potatoes which were rendered sweet by pro'onged storage at Tow
temperatures, or partially sweet by storage for short periods,
were transferred to '5°C a rapid desweetening oceured. He found
that on changing the temperature to 15°C the respiration increased
rapidl'y, and after 18 hours reached a peak value which was rough'y
seven times the previous respiration at -1°C.

Denny and Thornton(7) found that the brown color correlated
well with the reducing sugar, 'ess satisfactori'y with the total
sugar, and not at a'' with the sucrose content, In that test
tubers of Russet Rura' that produced chips very 1ight in color

were Tow in reducing sugar but not in sucrose.



Denny and Thornton(9) reported that the va'ue 5.0 mg of
feduoing sugar per oc of juioce was found to be the dividing
1ine, Tissue with amounts higher then this furnishing chips
too dark brown in color. For a realty satisfactory commercia
co'or the value should probably be as Tow as 3,0 mg. Their
experiment showed the temperature of 7°C was a favorab'e one
for atorage for potato chip manufacture since many of the
varieties were maigtained at low reducing sugar values for
yoitoda of 108 to 131 days after start of storage.

_ Wright et @1 (20) aoquired evidenoce showing that storage
betow 40 F for more than a few daya was Yikely to reau‘twin
potatoes that were unsatisfactory for processing--regardless

of subsequent attempts to condition them.j

Acoording to Arreguin-Lozano and gonnerﬂa), the deocomposition
of ftaroh is accomplished by phosphorylaae wp}oh attacks staroh
at Yow (32 F) temperatures producing g'ucose-1-phosphate, But
at high tempgratures(68° to 86°F) the starch remains unattecked
by phosphory!ase,

Effeots of modified atmospheres on potatoes have been studied
for many years.

Thornton (16)treated tubers with 30% and 60% of oarbon dioxide
in the presence of 20% oxygen for various periods up to 2V days
at 21°C. He observed that the rate of respiration and specific
conductivity o? Yeaching from the treated potato tissue inoreased.
AY80, the cata'ase aotivity, PH, reduoing sugar oontent, and
suorose in the extgaoted Juice were great'y increased over that -

found in the control,



4
Denny and Thornton(8) reported the rapid inorease in reducing

sugar which ocours in potato tubere stored at 5°C was prevented by
storing the tubers in en atmosphere containing 5% of earbon dioxide.
At the end of two months at 5°C, the reducing sugar oontent of the
carbon dio;i@e treated Yot was epproximately one-~fifth of that of
the oontro' 1ot in air. )

However, Denny and Thornton(10) stored potato tubers at 2°,5°
and 7°C in atmospheres containing 0, 5, and 20% of ocarbon dioxide
and 2% orﬂoxygen, and determined the:sueroze content of thg Juice
at intervals of 30, 60 and 90 days. They found the general effect
of ocarbon dioxide upon the suorose content was to great'y inorease
1t, about six-fo'd at 6° and 7°C. At 2 C treatment with oarbon
dioxide first retagded suorose inorease, as compared with the untrect-
ed, and then great'y inoreased 1t.

Berker and Sairi(4) studied the effects of nitrogen on potato
tubers at 10°Og Changes in tge rate of carbon dioxiqe prgduc}iog,
sucrose and hexose conients, Yactioc acid ocontent, a'toohol=soluble
so'ids, PH, and aYooho' content were invesfigated, In nitrogen,
the carbon dioxide production ahowgg a comp'ex form, the initia?
phase oconsisting of an fincrease fo'lowed by & maerked deorease to
a minime' rate after 6 to 9 days, In air, suorose and hexose
oonteqys changed Y4ttYe, but in nitrogen, suorose content decreased
markedYy and the hexosga were either sygbﬁe or 1noreased: Unger B
anaerobioc oconditions, Yactie foid accumutated progressive'y; a109ho1
content did no¢ ingrease unt}* after about 7 dayse Subsequently,
the rate of acoumu'ation of Yaotic acid decrcused and that of

&' ooho' 1ncreased, During the psriod in which Yaotio acid comt:unt



inoreased, an agproxlmatgly oquxyalont inorsuse oocured in a
nonesugar, non lsetic, aloohol=soluble fraction.

 Avthough oaf!y resaarchers econsidered thaf the reducing
sugar in tuber tissue osussd the dark brown color of ehie,
the idea has been modified to soxe extent,

acoording to Wateada end LunkeY(17), anino ueids eombine
with reducing suge» to form the undesirable color which often
oocurs in the process of muking potato ehips wund frenoh fries,

in o;der to store potuto tubers without decey othser frotors
than the Yow temperatures and modified atmospheres huve besn
studied dy muny workers,

Burton(5) sugzested that the tubera &hou'd be kept in the
dark in a ventitated storage, atthough thero»ehou’d nat be rapid
eir noverzent over them; the atwos; here should be neither so
molst that funga) growth 18 enooursged, nor so dry thet water
Yoss 18 excessive,

wright end vhitemun(2') recomiendud that the re'ative
huxidity of e potatoestorage louse should be 85 to $0%, to prevent
undue shrinkege through Yoss of weter, Insutation was aloq_
suggeatgd to prevent the condensation of molsturs on the walls
«nd ceilings end the consequent undesirsb'e wetting of stored
stock, which fuvors the devc}opmnnt of deoeay,

Hohittetter and Richey(Y2) noticed thet when the pot:to tubers
are stored fn openemnesh sgcka the Yower tier of emﬁks should rest
upon a sYatted or false foor of %ood, because burlup next to e

econcrete or earthen foor will rot,



) tmith(V4) reported that contro' of tezperature and ventie
Yation is pertiouar'y important for potatoes to be made into
chips, It wus a'so found the greatest smount of decuy ocoured
in the Yots which had been most severe'y bruised during harveste
ing operations, |

nlncg most of the papers concerning storage were conecerrcsd
with problers of deoay, sprouting or shrinkuge rather thun
with yoteto chip qus‘lty‘aa suck, it seamed worthwhite to investi-

gate the ratter further,
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sxperient I

Hetal cans w.ye prepared as shown ia Flgure 1, the covors belag
mado aireti it with prescuree-seasitive taps, The vuluwe of e can was
15,70 litors, Forty tubers which occupied 8bo.t 6,53 liters wers put
Lnto thc can un lecwnb.r 24, Fourteen caue w.re used and tubqrs ia each
oan w:ore troated in difiercant ways, lio replication was made because
hpeﬂmsnt I was concucted as & prel;_lmilﬁary test, 411 the cans ware kept
ia the laborstory of Farm Crops Dapart;ra'nt under the roua te:nporature of
6S° to 75°F. The treataenis were as fullowss
) Ventilated with 1% CQ,.

A mixture of 991 of air and 1% of CO, was passed t.rougch t's can at
a rate of 120cc per minute, Apcaratus for this 4s described in Fipuwe 2,
A known concentration of sulfurie scid was dropped into a concentrated
solution of sodium carbonate at & salculatsd rate so as to et the constant
mixt.re of air and CO,.

b) Ventilated with 54 Cye

A nixture of 957 of air and 53 of CJ, was siluilirly prepared and
pasced t .roush the can,
¢) Ventilated with 103 Coa as above,

d) Ventilat:d with air alone, as above,
@) Hoistenud with water and sli;ttly ventilatad,

The tuvors were moistoned with watur, before placing ia the can, Poth
of the veatilaticn pipes attuchid in the can w:re clusad by scrow craps,
®° no air paseod throuch those pijoss Gcotch tape was not used on the
boundary of eontainer and cover, 8o some air could pass through tihat

boundary. The eover was reaoved c.ace & woexk whe:d the sauple wa: taien out,



Figure 1. Container of Potatoes




10
then put on azaine
£) Not moistened with wator and slijhitly wventilatod,

The tuburs not awistsned with wat:r were put dnto the cane Conditisas
of the can w re preparsd the caw as (e)s Perfeoct ve.tilation ves &lso
only once a weei,

g) Puorly ventilatcd wita air.

The cover was sealed by scotch taje and wventllation pipes were
closed by screw cramps. Air change w:s auade once & weck when the sa ple
was taxen out,

h) Poorly ymtiht,sd with 2,53 C:i)2 and 57454 air,

The can for that t:eatzent was prapored 4n the sa.e way as ().

In order to naice tho mixture of ;88 the pipes of potato fille: can was
opened, tren sudtable amount of carbon dlaxide was iatroduced froa the
upper pipees After the substitutiocn of air by 2,53 of ca bon dloxide was
fulfilloed, the plpes were closed by screw cra. ;8¢ The can was opened and
tube:s were exposod to air once a week wille the saipl: was taiea, After
that the 1nside atiosylicre was maue the sace @8 ita previous state,

1) Poorly ventilated with oxyrene

Tubers wore xept in &rygen using can prepared as in (g)e Chance of
£a8 Was once & week,

J) Poorly ventilated with 2,52 o, and 97.5% oxygene

That lot was prepauied liie (h)e First the can was filled with oxyiem,
Carbon dioxide was thun ad.ed to the csan so as to ma.s & mixture of 2,54
Qg and 97,54 axygens Chanpe of gas was once & weex,

k) Poorly ventilated with nitro:an,

rethod was eixdilar to (1).
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1) Poorly vestilsted with 2,54 002 and 97.5% nitroyen,

irethod wes 1ike ($)e
a) Poorly voatilatsd with ailr and drisd with Callae

The con was prepared lixe (g)o A cish coantaining 2505 of Cavly’ilp0
was put faside of the can in order to taice out modeture, Alr asd c-lciua
chloriie wore cha-.cd G.co 8 week,

n) Foorly ventilatod with air end (.02 was renoved by Ca(ou)z.

Whole tub.r surfeces were coated with 1% of Ca(oz.?)z then stored in
the cane Alr was chanzed once 8 weoic,
©0) Shociked the tap part of tubers,

Yolstenad blotter wos lald on a flat carnent block axi tubere wire
dyoped £rom @ height of 7 fects, Shocked part was moistencd snd marked,
The toup part refer: i to t:w dominant purt of polarity, Tubers shocked
the top part were seiected end wariked, then put into a hewp sack and
stored in the rom.

p) Shocked the end part of tubers,

Treeted sme as (o)e The end pert referred to the op.osite of the
top part,

Q) Shocked the eids part of tubais,

Irested ssie a8 (o) and (p)e 1he sice part referred to neither top
part nor end part,

r) Pressed by 17 pounis on sides of tub:re,

Three tubors were leid on a ¢ensent block and another ceuent block
was leld on the tubers, The block weighed SO pouncs,
8) Prussod by 33 pounds on sides of tubers,

Treated sane as (r), snd tws tlocks woxe put on the tuburs,



t) Prossed by 50 pounds ea the sides ol tubcrs,

ircated saze as (r) and (s), Threu blocks were put on the tubors,

he next Zxperisents were conducted to deteruins tie lusses fron
dscay in difiserent conditions after five waeeks of conuitioning.

u) Sprinkled with woter once a weeds

Tweaty tubors wers put 1nto @ 7.08 le met.l can after sprinkling with
watare The cover was ssaled by scotch tape. IThe can wuzs opensd and tubors
weres sprincled once & weeid,

v) Sprinkled with weter once a day,

Troated saxe as (u)e The can was orened snd tubers wore mﬁn.«led
with water once s day,

w) Removed inside molisture with celciua chloride,

A dish containing the chevical at @ rate of Si of the weight of the
tubere was rencwod once 8 weack,
x) Just sealsd.

i chemical was applisds The can wus oponed and the &ir chang.d
once & wecike A little wator was coudenssd on the surfaces of tubers and
ca0e,

y) Kept in open air,
The cover was not put on,e
Kxperiment II

The eace cans w.re usad as in dxporicent I, Fifty tubers were put
into each cane As the potstoss occupied 7,30 liters, the unoccupied space
was calculated to be U.L0 liters. Conditioning tects were conducted 4n
the laboratory of Fama Crops lepartaent under the temperature of 65° and
7§° Fe 7The cans w-re traated in the different ways which wure described

as followss
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Figure 2. Ventilation apparatus for dry air,
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Figure 3. Ventilation apparatus for wet air,
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8) Vontilat < wity ary eire FouP rs;licaticose

Cas el 88 Lxporisent 1 was a).licde Alr flow was 1ilco pir
Rrinuta.

b) Vontllat d with wet air, Four reclicatione,

Duriag vw {irst two weess of conditioning, the dry eir was used
1a the sass vay o8 (a)s &fter tiamt 120ce pur misute of air, wilcii was
8y, 08ed to be L.Ci rolative hinidity, was wventilatsd, Txe apparatus
is & vwn in Figure 3,
¢) Veutilated with 101 CU; in dry air,

Saue sethod as Brp orluwent I (c) wves &-Llvd,

d) Foorly wentilsted with dry air,

Contaliner was sosled with scotch tepe,
e) Pourly weutilated withx wed sir,

Potatces vore mositosed with water then pub into cane  The can was
scalaed with ecutch tape,
£) Pourly weaitilated with 10a Cle
g) Five grass of Cally was put 1:%0 cane o weatilatiune
h) Ten grams of Caﬁla was pul into eane o ventilation,
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Se R.SULTG
Zxperiment I
a) Grade of chiips.

" Three tubors we s taken froa esch lot threz wecks after starting
test, aad five t.bors et 4 and S wecks, The midcle portion of the
tuber was sliced by the cnip slicer, Thiree pleces wore picked up from
each t.b r, then suaiked i3 cold wuter for 10 minutess After that they
rw::r'o fried 4n coiton seed oil at starting te.verature of 3u5% uatil
tiey ware sufficlently couxsd, When bublling ceased, indicatiaz the
canpletlon of reioval of wat.r, the slices wers well fried,

Tiege ciiye wure Lndividuslly scored sccording to the standard
of Cougiilin and en avera e wos celculateds The lower the ;r-de, the
bettur the quality. Uradcs of 1 » 3 are deriratle and below 5 is

scceptable for eelling. KResults are stown in Table I,



The chips produced after the rtora e co:xiitions in

Experiment I wiza given the following chilp prades,

TALLE )

16

Treataent Start 1 weaek 2 wecks 3 wecks i weeks S wezks
a) Vent, 1% Co, 5466 $.00 Se66 $e20 £.25 k.60
b) Vent, 5% ¢o, 5466 6,00 5600 6.ub Seli0 ko0
¢) Veat, 10% CO,  5.66 6466 Le33 5.60 Sek0 6,00
d) Vent, air 5.66 Seli$ 5.33 5.20 SeC0 3.50
e) Moist HpO 5e66 6,00 Se33 5460 6400 6.20
£) Not moiet 566 6400 5.66 S.00 Sek0 Se00
g) Poor wvent, air 5,60 5.00 Le66 6.00 6450 6,00
h) Poor went, COy ‘

and air 5466 6400 5e00 6400 SeL0 6420
1) Poor vent. Oy 5,65 5S¢0 5et.0 Sel0 5e20 Sei0
J) Poor wvent, |

Coy + 0y Set6 6400 5¢33 5et0 7400 6420
k) Poor vente 8,  £.00 5e33 Le66 6420 6,40 -
1) Poor vent,

Cog ¢ i 5466 6400 560 6420 7.L0 -
a) Pour, vent, air

and CaClp 5.66 Se66 5400 520 7.0 6eli0
n) Poor vent., eair .

and Ca(0H)y  5.66 6,66 5.6 S0 5.0 5.60
0) Shock top 5:66 - 5.00 600 - -
p) Shock end Se66 Se33 5.70 6.33 - -
Q) Shock side 5466 Se33 Setb Se33 - -
r) Pross 17 1bs,  5.66 533 7 5466 - Seub
8) Press 33 lbs,  5.65 $e00 L.G6 5e00 - Se23
L) Prees 50 lbse  5.60 500 5.00 6.C0 - 6023
e b mrde mm veme 1K £ TN FN oY & A - -
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b) Lecay teat 1.

Juaber of tubers decayed during each period was divided by the
nusbor of tubers at ths beginning of each period to give the deurse

of stora_ e. The results were shown in Table 2 as porcenta es,

TAsL. 2
Decay tast )
Percentage of decay after intervals of storage.

0=2 vecks 23 wooks 3l wooks L5 weeks

Veut. 1% COp 04 04 03 (1) 4
Vent, 53 oy 0 0 0 be2
Vent, 10% C.y 0 0 0 0
Vent, air 0 0 (4] 0
Foist B,0 0 0 0 16.7
Hot moist (o] 0 o ]
Poar vent, air 0 0 10.3 L7.6
Poor vermt, 602 +air O 0 o 2942
Poor vent, 02 0 0 0 8ol
Poor vent, Cop ¢ Gy 0 0 0 16.7
Poor vent. X, 0 32.3 05.7 100
Poor vents CO, ¢ %) O 29.4 100 -
Poor vent.air CuCly © o o 0
Poor vent, air ¢

Ca(i), 0 0 0 L2
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o) Deca, test 2

Saue kind of truatient as () waa conducted using twenty tubers
per lot, The dota wore taken at five weeis after starting test. lee

sults are s:own in Table 3.

TA3L" 3
Deca; test 2
Treatment Leca; Parceata;e

Sprinicled once a week, Vel 1003
Sprinkled once a ds:, Wet 65
Lried by CaCly bry 0
Vontilated once & wecke Dry 35
Coutrol, put in open air, Iry 0

Experiment II

a) Grsde of chips,
Five tubers wers ta.en for sa ple from each of the four replicated
cans, Urcdes of chips were made in the same as txperiment I, kasults

are shown in Toble . .
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TASLE b

Rogults of scoring chips 4in Experiseant II

Start 3 weeks 5 woeks 7 weoks 9 weoks
Veat, dry air 1 9,50 6,30 Se60 3420 (2,00)» 2.60
2 950 B0l 6.10 3.8 (Leoo) k4400
3 9.50 740 5.00 2,69 (3425) 3.L0
b 9.50 6ob= 5.00  3.20 (3.40) 3.60
Av.rage
9450 7.L0 .05 3.2 (3.31) 3.0
' Vent. wet air 1 9.50 7460 6420 5480 (5.60) -
2 9450 7025  5.80 6,40 (5.L40) -
3 9.50 7.20 6.20 64,00 (6,00) -
b 9.50 Th0 6,80 6,20 (5,80) -
Aversge 9.50 7630 6425 6,10 (5070) = =
Vent. 10% CO, 9450 6.00 6.0 6,80 (7.00) -
Poar wvente dry air 950 T.75 - - -
Foor vent, wet air 9,50 Tolid -~ - R
Poor veat. 104 CO, 9450 - - - -
Poor vente 5g Cally, 9450 7460 - - -
Poor vent, 10g Call, 9.50 8.40 -— . -

#Cooked at starting teuperature of 370%F,



Figure L. Improvement of chips color after
seven weeks of conditioning in moist air and
dry air in comparison to check made at start
of experiment.

check: start.
wet ¢ wet air ventilated.

dry : dry air ventilated.



Figure 5., Improvement in chip color
after 3, 5 and 7 weeks of condition-
ing in ventilated dry air.

3 : chips were made at 3 weeks after start.
6" g " " at 5 weeks after start.

e " " " at 7 weeks after start.
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Figure 6. Results of chip color
at 3, 5 and 7 weeks of continuous
exposure to moist air,

S WET

3 WET

At 3 weeks after start.

w
e

5 : At 5 weeks after start.

7 :+ At 7 weeks after start.



Figure 7. Comparison of chip color at
7 weeks from 10% COp, wet and dry vent-
ilation treat..ents.

a3



b) Percenta:oc weight lozs.
The porcenta;e weight loss duri ; a period was divided by the tubors

welzned 8t the beginaing of the poricde lLesulte w re shown in Table 5,

Tasli §
Percentaze wel it loss of potatocs st

3, S and 7 wecks after start of Zxperi-ent

-t _______,..‘.q!
w

" i N

. K1

Start=3 wecks 3-5 wecks S<7 waciks Total

Veat, dry air 1 0,613 0.354 0.353 1,35%
2 0.52 0,17 0eli2 | 1,11 ’
3 0457 0431 0,27 1,25
b 0459 047 0452 1.58
Averaze 0,57 0433 0.142 1.32
Veut, wet air l 0,50 0424 0.26 0.9
2 0.2 0.16 0.18 0476
3 0,45 Oul1 0,30 0470
L 0.39 0,10 0.22 0.7
Average CuLk 013 0u2ly 0.78
Yont, 10% COp 0.50 0u3b 0433 R
Poor vent. dry air 0404 0.1l 0.13 0,32
Poor vent, wet air 0.10 - - -
Poor vent. 10% CO, 0.2 - - -
Poor vent, Sg CaCly 0,73 - - -

Poor vent. 10g Cnc‘.lz 1L - - .




¢) Perceata;e 1:ss frow decaj,

Decay l:ss was test~d in the swe way as in .‘i):,}."zr‘u«.sznt 1,

\

reeilts are showvm in Taeblo 6.

TAJL 6
Parcentage loss from decay of tubers at

2, 5, 7 and 9 weeks intervals

e

Starte3 wecks | 3-5 weexs C=7 wocks 79 weoks

Vent, dry air 1 C0E 0%  5.0% 0% .
2 2.0 L5 27.0 k.S
3 0 o 0 5.7
L 0 0 0 2.6
Avoraze 0.8 1.1 8.0 3.2
Vent. wet air 1 2.0 0 6646 100
2 Lo L6 6944 100
3 0 2.3 203 100
b 2.0 LS 567 200
Avirage 2,0 2.8 62,0 100
Vent, 10% COp Lo ) 13.1 53.5
Poor vent, dry air 3.0 95k 120 -
Poor vant, wet air 100 o - on
Poor vent, 10% CO, 7640 130 - -
Poor vents 5g Call,  10.0 9745 100 o

Poor vent, 10g Call, O 100 -

o :‘aj
- o
)



£6

Figure 6., Tubers that were ventilated
with dry air, nine weeks from dormant
potatoes at beginning of experiment,
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No treat.ents in Xxgorisent I wers romlieated, Yowever, some
phenote-a mirt be revealed, Tubors vertilated with 120cc per minute
of roow air grve the bert clidps scores Generalily speakin;, csrbon dlovide
dahibit the Laprove.ent of chips color, but 10% COp ve.tilaiion resulted
in thoe best at two wo-ks after start widlch is worta further tustings. Foore
1y ventileted conditions apnlied 4n vorious atacephores wors uxiesiraole, [—‘i
idtrogen and nitrogea ¢ COp 1ots wers t'e poorvst, idlack spots wzre noticed i
in the center portion of cuips which were nade from the tubsis kept in those i
asen, |
Results shown in Ta:tle 1 reveals the necessity of acrocic reepiration of £
tubers during comiitioning in ordar to iaprove ¢iips quaiity,
Shock must be avolded, because often brownish spots ajxroared in the chips
from slocked tulers, corregponkiing to the positlon to wilch shieck was pivene
This would indicate sowyx wianjuried potutoes should be used in quality cidp
nenufacture, Pressing wmusi elso be avoided because of slow Ll.provesent of
color, 7alLle 2 e:ows tl.at 1t is necéarary to & ply vetilation or chenicals
(1.0, calciun ctlorice or calciuws hydroxide) to prevent the cecays, Tabls 3
shous wet and poorly weatilated tubure tend to cecey eesily,
Expariment II was atteapted to get inforustion about the eifucis of ree
lative hunicitvies of ventilation eir, The tuburs w:.dch had been kept at LGOF
for days were coaelcersd wery difiicult tu cuidtion to satisfactory chip calor,
but they were sufficieatly recovsred by apolying dry alr ve:tilation for ecven
weeks, Ihe relative huaidity of the air acove tho pot tocs that were ventilated
with dry air wes found to Le a proxi.utely £5% 3. Lry air wentilation lot
Noe 2 sihould be considered to w & fallure bucause the veatilation plpe was

ehcked by co.densed watur from secuond to fourth wscks alter starting test,
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In the caue of ventilatlon wiilk: 170 relative hualdity sir, the chip color
dld not rocover sufficlentlys Thls fact i it ve eqpheslicd Lccause sous
of ¥a com.creial conditioning storo e arz wet, Lyproviag of chi:s color
was fretost at threo wacks aft:r startli; when 104 50, wes ventilated, That
fact wes analogous to the coree of Lxpuriaent I

Ta.ie 5 end 6 shiow that dnsimificant srortase duriag conditioning
occured when dry air was used in wontilation, vut sportage was s:rious in
other cuecse Aprlicativm of 53 or 1ig culeiws ehloride pur ¢ n did not
proveat tha decay of tubers, In Zxpsrlewnt I utilislag large anounts of
calciua ¢lorideo did act hel; Luproveueat of chip color thouzh it prevented

decay porfectlye At the prassnt time, the writer cainot recomnend the

application of calciws ehlorids during coamditionings Inside relative humidity

wzs kept U5 to 90 percent when dry air wis ventilatud, T0o dry ataovsphare
scuiu8 wesiralle as well 23 to0 wet at.osuhores Both shirinkiare of potatocs

and codz sation of vater oa the surface of tubcrs must ve avoided,

| -
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Veatilatlion aud mouilied atuusplorus wors apolicd to potato tulors
aeriag conditionding, alfter storage of LU or 5&"?’, and their eliect on
polato Clp colur was detodiiined, Pour vaalllatiun did nct produce sete
isfactory clips, ana was sccoupanicd by s-rivas cecay if wory high relative
huidcivy reoultode

Ventilation to give 8 relutive huuldity of auount 8534 zave far wore
gat gluctory cliiyns tian dd wantilaiicn wit: alr rear 1005 relative hucidity,
Larbon Giwdde in relatively hiph asunts se.med datricoatal 10 good cone
diticuin, evea ia ean auu sph.re at satiesfactory relastivs huniditye A drier
atuosnlinre, thet procuced notavle shrinka’ s, was pruvided oy uge of larye
quaitities of CaClz. Tiis was not eliccilve in cunditioning to prouuce

goud chipse ditrogea g.s was higdy detrsuintal to guod conditioninge
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