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Experiments were carried out to determine the role of free sulfhydryl groups from de- 
natured protein in the development of the color of cured meat. Typical cured meats 
were examined for the presence of free sulfhydryl groups, and the role of these groups 
and of added nitrite in fading of cured meat was investigated. Cured meats differed 
greatly in content of free sulfhydryl groups. Dipping meats with a positive nitroprusside 
test in 2% nitrite gave protection against fading upon irradiation with strong light or 
restored color that had faded. Dipping in 0.2y0 nitrite gave protection against irradia- 
tion with dim light. In the absence of free sulfhydryl groups, nitrite accelerated oxidation 
of cured meat pigment. 

H A T  PROTEIN DELATURATIOS and T oxidation of the heme pigments of 
meat are related has been pointed out 
(8) .  The denaturation of oxyhemo- 
globin or oxymyoglobin of fresh meat 
brings about oxidation of the heme iron 
to give the bro\vn methemoglobin or 
metmyoglobin, a reaction that has been 
clearly demonstrated by much early 
work. In contrast, various treatments 
which bring about protein denaturation. 
the most common of which is heat. 
accelerate the curing process and in fact 
appear to be essential to the development 
of good cured meat color under most 
conditions. The formation of the cured 
meat pigments. in turn, involves a re- 
duction of both metmyoglobin and ni- 
trite, or of some complex of the two. 

If the denaturation itself is responsible 
for the reduction involved in the curing 
process it might be inferred that free 
sulfhydryl groups on the protein are 
responsible, as these are the strongest 
reducing groups known to be released by 
the denaturation process. These groups 
are normallv tied up  in many native 
proteins in intramolecular linkages. As 
the protein molecule unfolds during 
denaturation. these linkages are broken 
and active sulfhydryl groups appear 
( 7 .  6). If the denaturation is followed 
by coagulation, the sulfhydryl groups 
are progressivelv tied up  again, this time 
in intermolecular linkages. Thus free 
sulfhydryl groups go through a maximum 
during the heat coagulation of many 
native proteins. including myosin and 
egg albumin. 

One object of the present research 
was to seek evidence supporting the 
hypothesis that the necessary reductions 
in the formation of the cured meat pig- 
ments may be effected entirely inde- 
pendently of the enzymatic reducing 
systems of muscle tissue, by sulfhydryl 
groups freed during the denaturation of 
a native protein. Another object was 

the examination of a number of typical 
cured meats for the presence of free 
sulfhydryl groups and investigation of 
the role of such groups in the subsequent 
fading of cured meats. 

Experiment I 
Denatured Egg Albumin as Source 

of Sulfhydryl Groups for Reduction 
of Methemoglobin and Nitrite. In 
order to eliminate the enzymatic reduc- 
ing systems of muscle tissue as a factor 
in the formation of nitric oxide hemo- 
chromogen. an  attempt was made to 
induce the formation of the cured meat 
pigment by mixing hemoglobin and 
nitrite with egg white and then heating 
the mixture to free sulfhydrvl groups 
from the egg albumin. 

Hemoglobin was prepared from hog 
corpuscles. The red cells were washed 
three times with at  least 4 volumes of 
0.9% sodium chloride. laked with dis- 
tilled water, and freed from stroma 
material by adjusting the pH to 5.8 
and filtering. Fresh egg \$bite was 
whirled for a few seconds in a Waring 
Blendor to break up  the thick white and 
render it homogeneous. Ascorbic acid 
stock solutions were freshly prepared. 
All solutions were adjusted to p H  5.8 
before mixing and a phosphate buffer of 
the same p H  was used. 

The final concentration of all ingredi- 
ents in the experimental mixture (A) was 
as follows : 

Egg white 
Hemoglobin 
Nitrite 
Phosphate buffer, 

pH 5.8 

Aliquots of the same mixture were also 
prepared containing, in addition to the 
above, (B) 0.2YG ascorbic acid as a posi- 
tive control to obtain the maximum pink 
color of the cured meat pigment, and 
(C) 0.1M iodoacetic acid. which is 

known to combine \\ith sulfhydr) I groups 
and so eliminate their reducing activit). 
(2). A negative control (D) \$as also 
prepared. from which the nitrite was 
omitted and 0.1% potassium ferricyanide 
substituted as an oxidizing agent. thus 
giving the bro\vn color of the ferric heme. 

Aliquots of each of the experimental 
mixtures were transferred to beakers and 
heated in a water bath ivith constant 
stirring for designated times. All 
samples \\ere rated for pink color on a 
scale of 0 to 10. The ferricyanide 
sample was designated zero throughout 
and the bright pink obtained by the 
ascorbic acid-treated sample after mild 
heating was designated 10. 

A small portion of each sample was 
removed to a spot plate and tested 
qualitatively for the presence of free 
sulfhydryl groups by the nitroprusside 
test (2). The test was carried out by- 
adding to the surface of the denatured 
protein a drop of concentrated ammon- 
ium hydroxide. followed by a drop of 5% 
nitroprusside. A deep rose color de- 
velops in the presence of free sulfhydryl 
groups. The color is stable for only a 
few minutes. then fades. The intensity- 
of the color \vas indicated roughly by 
+ marks-i.e., ++ = bright rose, 
f = very slight test. 

The results of the nitroprusside test for 
sulfhydryl groups during heating of the 
mixtures are shown in Table I. The 
original egg Lvhite preparation, in the 
absence of hemoglobin, gave a very faint 
nitroprusside test This was greatly 
intensified during the first 5 minutes of 
heating as the temperature rose from 70" 
to 85" C., but fell off after longer heating, 
as coagulation progressed. In the sam- 
ples containing either iodoacetic acid o r  
ferricyanide, no free sulfhydrvl groups 
were detectable after the first 5 minutes 
of heating. Ferricyanide oxidizes sulf- 
hydryl groups as well as the heme iron. 
The iodoacetic acid, on the other hand, 
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11) is a very rough indication of the 
free sulfhydryl groups present. Varying 
amounts of fat and red pigments origi- 

Time o f  Temp. nally present in the meat influence the 
Heating, Affained, Nitroprusside Ted ~~ test; nevertheless it is clear that wide 

Min. OC. A B C D differences exist in sulfhydryl groups 

Table I. Appearance of Sulfhydryl Groups during Heating of Egg White 
Mixtures 

0 25 &Q present in cured meats. 
2 70 & a  

5 85 ++ ++ 
10 89 ++ ++ 
30 89 =t + 

& 
- Experiment 111 + - 
- Light Fading of Cured Meats as 

a Difficulty was experienced in applying the nitroprusside test to the liquid mixtures Influenced by Sulfhydryl Groups. 
In  the following experiments on light 
fading, the meat surfaces were covered 
with polyethylene and exposed to white 
light of designated intensities. The 

is not an  oxidizing agent, and reacts if so, whether they bear any relation- color at any given time of exposure was 
specifically with sulfhydryl groups, so ship to the stability of cured meat rated on a scale of 0 to 10. The positive 
that any effect on the color of the color. The wide variety of processing standard, designated 10, consisted of a 
hemoglobin is presumably exerted in- times and temperatures, salt concentra- freshly cut surface of the meat in ques- 
directly by eliminating the reducing tions, etc., to which meats are subjected tion. The negative standard (0) was 
action of sulfhydryl groups. during the curing process might be obtained by soaking a piece of the same 

Color changes during heating are expected to result in differences in the meat in a lyG solution of potassium 
shown in Figure 1. Immediately after extent of protein denaturation and of ferricyanide for 5 minutes. then rinsing 
mixing, all samples have a brownish coagulation following denaturation and off excess ferric>-anide with distilled 
color, due to the reaction of nitrite lvith this in turn should lead to differences in Lvater. This treatment gives the brown- 
oxyhemoglobin to give methemoglobin free sulfhydryl groups present in the ish color of the ferric denatured globin 
(3) .  In the sample containing ascorbic cured product. hemochromogen. 
acid, partial reduction occurred during A number of typical cured meats from In the normal process of light fading, 
the 60 minutes of standing at  room six different packing houses \rere ob- the poorest color obtained is that of the 
temperature before color comparisons tained from local markets. All \vere of ferricyanide-treated controls, designated 
tvere made ivith all heated samples. A excellent color typical of the cured 0. This color is assumed to represent 
very bright pink color developed during product. With the exception of the complete oxidation of the heme iron' to 
the first 5 minutes of heating, lvhich prob- bacon, which could be obtained only in give ferric hemochromogen. However. 
ably represents complete conversion of sliced form, all meats lvere bought in further oxidative attack on the porphyrin 
the methemoglobin to nitric oxide bulk and a freshly exposed surface \vas ring may result in complete loss of the 
hemochromogen. This color was only used for testing purposes. The qualita- porphyrin color, giving a putt) gray 
slightly less intense after 30 minutes of tive nitroprusside test, as described in the surface ( 8 ) .  This final stage of por- 
heating. preceding experiment: \vas used. The phyrin decomposition may be illustrated 

In the absence of ascorbic acid, forma- comparative strength of the nitroprusside by treating the meat surface with hydro- 
tion of the pink cured meat pigment reaction on the different meats (Table gen peroxide. Samples so treated Icere 

rated -10 for com- parallels the appearance of free sulfhydryl 
parative purposes. groups. The maximum color developed 

does not represent complete reduction of It  was first estab- 
lished that the rate the ferric heme under the conditions of 
of fading of the cured this experiment. The concentration of A. Curing mixture only 
meats tested was not egg albumin in the experimental solutions B .  

is approximately 6% and the total C. Curing mixture + 0.1 M iodoacetic acid correlated with the 
D. Negat ive control (treated with ferricyanide) intensity of the nitro- sulhydryl groups liberated on denatura- 

p russ ide  reaction. 
to 1.37, expressed as cvsteine equivalents Most of the sam- 

9 ples tested faded at  (7). In lean pork, on the other hand, 
approximately the 

8 same rate with a 
protein comprises 15 to 20y0 of the meat 
and sulfhydryl groups equivalent to 

given light intensity. 
With a light intensity 7 1.157, cysteine may be liberated from the 

chief protein, myosin, in denaturation 
of 125 foot candles (4).  Slower heating for a longer time 6 
complete oxidation and with less exposure to oxygen might 
to the color of the be expected to result in more effective 
ferricyanide-treated utilization of the reduction activity of the 

6 4  c o n t r o l  gene ra l ly  protein sulfhydryl groups. 
took place in 1.5 to 

c33 3 hours. With a 
Experiment I /  s light intensity of 20 

foot candles, most Free Sulfhydryl Groups in Cured 8 
s a m p l e s  w e r e  ap -  
p r o x i m a t e l y  h a l f  nished presumptive evidence that sulfhy- 
faded in 6 hours. In dryl groups freed by protein denatura- 

tion can bring about a reduction of e a c h  e x p e r i m e n t ,  
ferric hemes and nitrite resulting in the however, some sam- 
cured meat pigment. The next step plesfaded less rapidly 
was to determine whether free sulfhy- 5 10 15 20 25 30 than the majority, 

and these differences dryl groups exist in cured meats and, MINUTES OF HE#TIffi  

- 

containing hemoglobin. 
identical preparation from which the hemoglobin was omitted. 

The results at 0 and 2 minutes of heating were obtained on an 

Figure 1. Development of cured meat pigment in egg 
albumin solutions 

Curing mixture + 0.2% ascorbic acid 

tion by different agents range from 0.9 10 

W 

Meats. The preceding experiment fur- 1 

- 1  
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were unrelated to the number of free 
sulfhydryl groups present. 

Experiment IV 
Influence of Added Nitrite on 

Recovery from Light Fading. Pub- 
lished studies on the mechanism of the 
light fading of curvd meat pigments are 
lacking. From analogy with the well 
established behavior of carbon monoxide 
hemoglobin and from recent unpublished 
reports (5). it may be inferred that 
visible light causes a dissociation of the 
nitric oxide from the heme. Such a 
dissociation Ivould be expected to result 
in immediate oxidation of the heme iron, 
as the ferrous hemochromogens are 
knoun to be very labile to oxidation by 
atmospheric oxygen. 

Table II. Free Sulfhydryl Groups 
in Cured Meats 

Nitroprusside 
Description of Meat Reaction 

1. 
2 .  
3. 

4. 
5. 
6. 
7 

8. 
9. 

10. 
11. 

Ham, tenderized 
Ham, ready to eat 
Ham, cooked, pressed 
-Le., “boiled” 
Salami, large 
Chopped, pressed ham 
Comminuted canned 

Liver sausage 
Bologna, sample 1 
Bologna, sample 2 
Frankfurters 
Bacon, sliced 

ham 

++++ ++++ 
+++ +++ ++ 
++ + 
f 
- 
- 
- 

If this mechanism is correct, and if free 
sulfhydryl groups are capable of reducing 
ferric hemochromogens and nitrite, then 
it might be predicted that if sufficient 
nitrite were made available, meats that 
were rich in sulfhydryl groups Mould 
recover from the light fading when stored 
in the dark, whereas samples lacking in 
sulfhydryl groups would show no such 
recovery. 

Accordingly, several meats, represent- 
ing a range of nitroprusside reactions, 
were first oxidized by exposure to light, 
then divided into t\vo portions, one of 
which was kept as a control and the 
other dipped for 20 seconds in a solution 
containing a large excess (27 , )  of nitrite. 
Both pieces were covered with pol),- 
ethylene and stored in the refrigerator 
a t  7’ C. (45’ F.) in the dark. Color 
ratings were made at appropriate inter- 
vals and changes in the nitroprusside 
reaction lvere also folloived. 

The results are sholvn in Figure 2. 
As previously stated. the rate of oxidation 
during the period of illumination was not 
related to available sulfhydryl groups. 
All untreated samples eventually faded to 
the color of the negative control and 
thereafter showed little or no change 
until the onset of bacterial spoilage. 
On the other hand, samples dipped in 

9 

8 

7 

6 -  

5 -  

4 -  

3 

F 2 -  

1 -  

4 0 -  
0 

’ -  

P 

d 
6 

u-l - 
- 2  

-3 - 
- 

1 2 3 4 1 2 3 4 5  
ILLUMINATION -URS DAY4 IN DARK 

Figure 2. 
light-faded meats of varying sulfhydryl content 

Effect of dipping in strong nitrite on color of 

A. Boiled ham NP test, +++ 
B. Bologna 1 NP test,& 
C. Bologna 2 NP test, - 
/ .E .  Illumination ended, samples covered 

and stored in refrigerator 

nitrite showed definite color changes in 
storage, which were closely associated 
with the nitroprusside reaction. Almost 
full recovery of the original bright pink 
color was obtained with boiled ham: 
Jvhich gave a strong nitroprusside test. 
At the other extreme. bologna showing an 
original negative nitroprusside reaction 
was not only riot improved in color by the 
nitrite treatment, but was in fact faded 
beyond the color of the negative control: 
indicating probable attack on the por- 
phyrin ring by the nitrite. 

Surface sulfhydryl groups on mrats 
could be eliminated by treatment Pvith 
iodoacetic acid. Thus, a sample of 
canned comminuted ham, which origi- 
nally gave a + f nitroprusside test, gave a 
negative test ivhen dipped for 20 minutes 
in 0.1M iodoacetic acid (previously 
adjusted to the pH of the meat). The 
original untreated product showed 
marked recovery from light fading when 
dipped in the nitrite solution. similar to 
that shown by the boiled ham in Figure 
2. O n  the other hand, the iodoacetic 
acid-treated sample rapidly faded on 
subsequent treatment lvith nitrite. 

Experiment V 

Effect of Nitrite 
Concentration and 
Intensity of Illumi- 
nat ion on Color 
Changes in Canned 
Comminuted Ham. 
,4 commercial com- 
minuted ham prod- 
u c t  was  r e m o v e d  
from the can and 
s l i ced  u n i f o r m l y .  
Some of the slices 
ivere u n t r e a t e d ,  
others were dipped 
in 2 or 0.270 con- 
c e n t r a t i o n s  of ni- 
t r i te .  S o m e  slices 
f r o m  e a c h  t r e a t -  
ment were then illu- 
minated with an in- 
tense light (125 foot 
cand le s ) ,  o t h e r s  
w e r e  i l l u m i n a t e d  
w i t h  a d i m  l i g h t  
(1 5 foot candles). and 
s t i l l  o t h e r s  \\.ere 
stored in the dark, 
all at room tempera- 
ture. At the end of 
this 4-hour period of 
i l l u m i n a t i o n .  a l l  
s a m p l e s  w e r e  
covered and stored 
in a refrigerator a t  
7’ C. (45’ F.) for 
s e v e r a l  w e e k s .  
Color ratings and 
nitroprusside tests 
\rere made at  inter- 
vals throughout the 
lighting and storage 
periods. 

The results are shown in Figure 3. 
Untreated samples did not fade appreci- 
ably during 4 hours in the dark a t  room 
temperature, but gradually oxidized to 
the color of the negative controls during 
a 21-day stay in the refrigerator. With 
mild illumination, they faded consider- 
ably during exposure and the fading was 
continued in the refrigerator. With 
intense illumination fading was complete 
after 1.5 hours. In all cases the nitro- 
prusside test became progressively weaker 
during the course of the experiment but 
was still faintly evident at the end of 21 
days. 

Dipping the meat in the less concen- 
trated nitrite (0.2%) did not affect the 
rate of disappearance of sulfhydryl 
groups. This treatment was sufficient 
to inhibit completely the surface oxida- 
tion which occurs in the dark. M’ith 
dim lighting. the fading was partially 
inhibited and the meat regained its 
initial color upon subsequent storage in 
the dark. WYth very intense illumina- 
tion the protection achieved was negli- 
gible and return of the color in the dark 
was partial and delayed. 
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Figure 3. 
meat product exposed to several intensities of light 

Dipped in 0.270 nitrite for 20 seconds 
Dipped in 2.070 nitrite for 20 seconds 

Effect of dipping in nitrite solutions on color changes in canned cured 

0 Control, no added nitrite 
A 
3 
-I- and - marks accanpanying each curve indicate strength of nitroprusside reaction 

Euposure of the surface to a high 
concentration of nitrite completely in- 
hibited all fading by light. even with 
intense lighting. Other experiments in 
which light intensity was increased to 
250 foot candles gave similar results. 
Ho~tever.  this concentration of nitrite 
caused more rapid loss of sulfhydryl 
groups. The nitroprusside test became 
negativct \tithin 3 to 5 days’ storage and 
this coincided with a rapid fading of 
color to negative values. which are be- 
lieved to indicate attack of the porphyrin 
ring as well as oxidation of the iron. 

I t  is clear from this and the preceding 
experiment that in heat-sterilized canned 
meats, where there can be no question of 
enzymatic activity. the reduction of both 
nitrite and the ferric hemochromogen 
may be brought about by protein sulf- 
hydryl groups, even at  meat surfaces 
fully exposed to oxygen. AS long as the 
meat gives a strong nitroprusside test. 
the limiting factor in preventing the light 
dissociation and subsequent oxidation is 
the nitrite concentration. Under these 
conditions, the addition of another re- 
ducing agent (ascorbic acid) either alone 

or with the nitrite has little effect on the 
light fading as compared with controls 
treated with nitrite alone. 

This experiment was designed pri- 
marily to shed light on the role of nitrite 
and reducing groups on the fading of 
cured meats rather than to devise prac- 
tical protective measures; nevertheless. 
the possibility of practical benefits should 
not be overlooked. The concentrations 
of nitrite present in the dipping solutions 
were 10 and 100 times. respectively. the 
concentration of nitrite allowed in meat. 
However. the meat was exposed to the 
solutions for only a few secoilds, so that 
no more than a thin surface layer lvould 
be expected to show an increased nitrite 
content. 

The very significant color protection 
achieved in the absence of strong illumi- 
nation with the lower of the t\co nitrite 
concentrations was accomplished without 
significant destruction of sulfhydryl 
groups. However: the deleterious effect 
of added nitrite on color \vhen reducing 
groups are not present is obvious from 
the above experiment and from the 
experience of the meat packing industry. 
Further experiments are in progress on 
changes in sulfhydryl content of cured 
meats under various conditions, includ- 
ing freezer storage, in order to establish 
a basis for selection of appropriate 
measures for control of color fading. 

Summary and Conclusions 

The reduction of metmyoglobin and 
nitrite necessary for the formation of the 
cured meat pigment. nitric oxide hemo- 
chromogen. may be brought about by 
sulfhydryl groups freed during denatura- 
tion of muscle proteins rather than 
by reducing enzyme qstems. 

The role which sulfhydryl groups 
remaining in the meat after curing play 
in stabilizing the cured meat pigment has 
also been investigated. The fading of 
the cured meat pigment is presumed to 
be due to dissociation of the nitric oxide 
hemochromogen follo\ved by oxidation 
of the heme iron to give the brown ferric 
hemochromogen. The dissociation and 
subsequent oxidation are greatly acceler- 
ated by light. 

When applied to a number of typical 
cured meat products. the nitroprusside 
test for free sulfhydryl groups varies 
from a strong positive reaction in hams 
to negative in certain tvpes of bologna 
and frankfurters. Sulfhydryl groups 
protect the color. if sufficient nitrite is 
present. Dipping meats which give a 
positive nitroprusside test in strong 
nitrite for a few seconds prevents the 
fading in fresh samples and restores the 
pink color to surfaces that have ahead\ 
been faded by light; a nitrite concentra- 
tion of O.2Yc in the dipping solution is 
sufficient to prevent oxidative fading 
indefinitely in the dark and to retard 
fading Lvith dim light. With very in- 
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tense illumination. much stronger nitrite 
solutions (2.0%) must be employed for 
protection during the lighting period. 
This concentration of nitrite accelerates 
oxidation of sulfhydryl groups present. 

\$'hereas added nitrite protects the 
cured meat pigment from oxidation in 
the presence of protein sulfhydryl groups, 
it accelerates oxidation in their absence. 
This is true in meats such as bologna, 
which originally gave a negative nitro- 
prusside test, as well as in meats in bvhich 
the free sulfhydryl groups have been 
removed b\ exposure to high concentra- 
tions of nitrite for several days or to 
iodoacetic acid for a fe\\ minutes. 
Lndei these conditions. nitrite causes 
greater fading than the limiting value 

produced by long exposure to light or by 
treatment with an  oxidizing agent (ferri- 
cyanide). This is interpreted to mean 
that the nitrite attacks the porphyrin ring 
as well as oxidizing the heme iron. 
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Effects of Conditions of Storage of Raw I Laboratory, New Orleans, La. 

Materials on Chemical Properties of 
Dehydrated Products 
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The changes in chemical composition of raw sweet potatoes during storage at 50", 60", 
and 70" to 75" F. and the properties of the derived dehydrated products indicate that a 
storage temperature of 60" F. is  superior for maintenance of raw materials. The sugar 
content of sweet potatoes stored at 50" F. increased more than that of potatoes stored at 
60" or 70" to 75" F. The shrinkage (loss in fresh weight) of materials stored at 70" to 
75" F. i s  much greater than that of materials stored at 50" and 60" F. Sweet potatoes of 
the Unit I Porto Rico variety stored at 60" F. for not more than 4 to 6 months yield de- 
hydrated products having a bright yellow-orange color, a carotene content of 225 to 
250 p.p.m., an ascorbic acid content of 35 to 40 mg. per 100 grams, and a rehydration 
of about 100%. 

WEET POTATOES are gro\vn in more S than 22 states and are one of the 
leading vegetable crops in the United 
States. Ivith a production in 1953 of 
about 30,000,000 bushels. concentrated 
principally in the lo\ver .Atlantic and 
south central states 12-1). Sweet potatoes 
are an acceptable and nutritious food 
having a carotene content of 4 to 7 mg. 
yc. an ascorbic acid content of 17 to 33 
mg. G. and a high caloric value ( 7 ) .  

During \Vorld \Var I1 large quantities 
of dehydrated foods \vex procured and 
used b>- the .Armed Services. De- 
hydrated sweet potatoes made an im- 
portant contribution to this supply. 
Hoivever. in 1946 commercial produc- 
tion of dehydrated s\veet potatoes for 
food ceased. because of termination of 
procurement by the .Armed Services and 
the lack of interest in the product by the 
civilian market. 

In 1951 interest in the possible re- 
activation of the sweet potato dehydra- 
tion industry developed. The  lack of 

scientific data to guide in drafting speci- 
fications and activating the industry \vas 
indicated by the Quartermaster Food 
and Container Institute for the AArmed 
Forces. One  phase of the problem \vas to 
determine the effects of temperature and 
time of storage of sweet potatoes on 
their properties and on the properties of 
derived dehydrated products. Changes 
in the properties of s\veet potatoes during 
storage under different conditions have 
been reported by numerous investigators 

27). \Vagle). investigated the effect of 
storage of sweet potatoes in relation to 
canning and observed that changes in 
chemical composition resulted in loss of 
texture. development of off-flavors and 
from the canner's standpoint. economic 
losses ( 2 7 ) .  Hopkins and Phillips re- 
ported that: after harvesting, a marked 
and regular change in the amount of 
sugars in sweet potatoes occurs (70). 
When the potatoes were cured and then 
stored a t  different constant temperatures. 

( 7 >  &6> 8. 77-75. 77. 7.9.  20. 12. 23. 26. 

the content of sugars increased a t  50' 
and 55' F. but decreased at 60'. 65'. 
and 70' F., indicating that a critical 
temperature range exists for the storage 
of sweet potatoes. 

The  purpose of this investigation \\as. 
therefore. to evtend these studies and to 
determine the effects of storage of rau 
materials on their shrinkage. moisture. 
and contents of carotene. ascorbic acid. 
and sugars; on the color. contentsofcaro- 
tene and ascorbic acid. and rehydration 
characteristics of derived dehyrated 
products; and on the lossrs of ra\\ 
materials during processing 

Methods 

Moisture. A 2-gram ground sample. 
passing through 20-mesh screen but held 
on 40-mesh screen. \\as bveighed into 
tared. drb, aluminum weighing dishes 
(approximately 2 inches in diameter 
and inch in depth) \vith tightly fittinp. 
covers. The dishes. \\ith cocked lids. 
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