NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

Project No. 81“9 ................

Date
Submit F=2h=53 . ...

Approved?TENT23. ... ........
ROVIBOL . ccoiesimnn sin wieissersisncs i s

1. Titlet The Effect of Length of Cure, Temperature and Duration of Storage Upon The
Physical and Chemical Juality of Sweet Potatoes,

2. Objective ()¢ Le To determine the effects of short (4 days) and regular (10 days)
curing periods, the subsequent storage temperatures, and duration of storage on
certain physical and chemical components of guality of sweel potatoes,

2, To compure the extent of suberization and wound periderm formation
after the short and regulsr curing periods and relate these findings to sub-
sequent storageability of the roots.

3. To investigate the possible change in ascorbic acid from the re-
duced forn to dehydro form, and, if so, the extent of change under the curing
and storage variastions,

3. Reasons for undertaking Investigations® Large shipments of sweet potatoes are made for a
period immediately following harvest, A portion of the erop, however, is generally
stored during the winter and spring and sold before the warm temperatures of late
spring develop, The roots sprout rapidly during March and April, become pithy, and
the culinary quality is greatly reduced if the roots are held at warm temperstures for
an extended period of time, If the quality of sweet potatoes could be maintained by
the use of refrigeration, the marketing period could be lengthened and sales and
consumption possibly incressed., One purpose of this study is to determine the minimum
amount of refrigeration necessary to maintain guality in storage until the midesunser
following the previous fall harvest,

Another purpose of this investigation is to study the effects of a shorter
curing time than is ususlly used. Presently it is recommended that sweet potatoes
be cured by holding them at temperetures of 80-85° F, and relative humidity of 85-90
per cent for a 10-14 day period. Under these conditions the rate of physioclogical
asctivity is accelerated, resulting in a weight loes of from five to seven per cent
as well as considerable change in both suger content and culinary quality. A shorter
curing time would reduce this weight loss and be desirable economically. However,
it should be determined whether roots given a short length of cure will compare
favorably in quality, degree of suberization and wound periderm formation with roots
given the longer cure,

5till another portion of this study is concerned with the nutritional vaiue of
the sweet potato and involves a fundamental guestion that to date has not been elucidat.
for many stored vegetables. It is known that the content of ascorbic acid (reduced
form) of sweet potatoes diminishes in storage. There is a possibility that this loss

: (Con'd. on back of sheet)
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may represent merely a transformstion to the dehydro form, shich can be
num.:rimuwsummmmlwumzmmmm

work in view of the lengthy and somewhat complicoted chemiesal determination
involved. The sweet potato is now considersd a good source of ascorbic acid,

but if it can be deponstrated that ressonable amounts of the dehydro form are
present, additionsl emphasis could be placed on the nutritional value of tids erop.




4. Previous work and present status of investigations in the field of this project:

The majority of the sarly work on the effects of curing and storage of seeet
potatoes was evaluated only by weight loss snd incidence of decay (7, 8, 11, 12},
Hasselbring and Hawkins (4, 5, 6) have reported the most extensive studies of carbo-
hydrate changes, but the storsge perdcds used were only of about a month's duration,
temperatures fluctusted considerably, and compsrable eonditions among treatments were
lacking. Culpepper and Magoon (2), reporting on the effect of storsge on the camning
quality of sweal potetoes, ineluded a study on the augar content before and after
curing, and following storage. Were again, however, the storage period was for only
one month., Speirs, Peterson et al (10} followed changee in sscorbic scid and carotene
content of the Unit I Porto RNico during curing end a subsequent six months storage at
50-55° F, BEzell and Wileox (3) deterained the effect of storage temperature and
dnnuunpoashan;:m total carotenoid and escorblc seld cortents (storage
teaperstures of 50°, 55°, 60° and 70°), Bobh of these studies showed that
ascorbiec acld content decreases considerably in storage, Howsver, in regards to the
carctene content, the former workers report very little change in storage, but the data
of the latter show an increase between one and two months of storage followed by a
decresse for the remainder of the storage period., In the litersture to date there are |
ne reporte of the effect of length of cure on physical and chemical factors of quality
nor any werk on the dehydro-ascorbie acid content of sweet potstoes, In regards to
loss in prolonged storage under refrigerated conditions (55-60° ?.), preliminary work
at this station agrees with a recent progress report from Texas (9) in that welight
loss, incldence of rotting, and the rate of sprouting is kept to 2 minimus, That a
shorter curing time may be feasible is supported by the work of Artschwager and Starret

a.) wherein it is shown that under conditions of 92 per cent relative Md.ttz.md 83° 7.
mperature sube ongh riders formation has taken place at the beginning

5. Outline of Procedure:
This investigation will consist of two lsngthe of curing, and of storage .
at three Lemperctures, with sasples to be withdrasn from storage at bi-monthly
intervals from Janusry through July. In addition to this, a number of roots will be
given & uniform "wound® and cured for the two lengths of time, A histological study
will be made to determine the sctusl amount of suberiszation and wound peridern
formation that hze taken place,
- U, 5. No. 1 sweet potatoes, variety Porte Rico, availsble from ststion
#ill be used for this study,
~ Curing will be carried out under conditions of 85° F, tempercture and
2 per cent relative humidity., Ssmples designated for the short cure will
be removed at the end of the fourth day, and for the long cure at the end of thg ternth day,
~mmﬁnhwhmmtupramow-t”8.&.
5 F. A small fan will be installed to insure a unifora tespersture
throughout each chamber. The sasmples will be contained in mesh begs or small
ventilated erates to facilitats sir movement around the roots,

a, leight loss

b. Sprouting

¢. Ury matter

d. Totel sugar

@, Ascorbie aeld - reduced and dehydro forms,

£, Inclidence of rot and imternsl cork {in cooperation with

Plant Puthology).
8. Baking guelity and shelf life upen removal from storage.
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Ssupling - A sample will consist of three veplicstes of 10 roots esch,

Before curing 1
After curing
4 days 1
10 days 1
Removal from storage
(3 temperstures x 2 lengths o
cure)
January [
Harch 6
Hay 6
July s
Replications 3
Total 83

In addition, 24 samples (12 from esch length of cure) will be placed in

storage for subsequent sheif life and baking quality observstions. The samples will
ummu--mrmnmnm-m.mut»ommnmw

and the we loss, incidence of rot, axtent o 70 and tion =i
Polioning this, T190 Poste Troa car bt Tiemt of preiing, sample) will be baked
tested for flavor and texture, The ramainer of the sazples »ili be sliced

the incidence of internal cork.

6. Probable Duration of Project: Three years,
7. Date of Initiation: ~duly 1, 1953.

8. Personnel:

Name Department Relation to Project
Co Lo NeCombe Horticulture Lesder
F. D, Cochran Horticulture Co=leader
D, T. Pope Horticulture Uoapsrator
L. W, Hielsen Plant Pathology Cooperator
We Jo Poterson Chemistry Adviser
Je As Rigney Statistics Adviser

9. Cobperation:
a. Interdepartmental

Rorticulture, Chemistry, and Plant Pathology.

b. Other Agencies




4 Project No. .....ooovniinuinon.n
10. Financial Support:

a. Proposed Budget T=i=53 ... = To&=30=54 .

ALLOCATION OF FUNDS
Items
Bankhead- | g g M | Purnell | Adams ] State ‘ Other | Total
es
1. Salaries 4611
2. Labor oo
3. Travel 125
4. Equipment &
Supplies 600
5. All Others 162
Total 35498 ’ I

b. Proposed Future Budgets:

Total Estimated

Year Salaries Expenditures Income

11. General Remarks:
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3. Approval of Director

Date. . ﬂ/27./53

Director, North Carolina Agricult:
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4. Approval of U.S.D.A.

Chief, Office of Experiment Stations
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September 21, 1953

Dr. R. W. Cummings
Director of Research
Patterson Hall
Campus

Dear Dr. Cummings:

We are transmitting herewith a new project entitled
"The Effect of Length of Cure, Temperature, and Duration of
Storage on the Physical and Chemical Quality of Sweet Potatoes".
You will remember that this project has been in the mill a
long time and has undergone several revisions. I am advised
that the project has been cleared according to instructions
given in your memorandum of June 18, 1953,

For your information, I am attaching a memorandum

from Dr. Jensen explaining the participation of the pathologist

in this project. If you think other signatures are necessary

on the project, please let us know, and we will have them attached.
With best wishes. '

Sincerely yours,

M. E. Gardner, Head
" Department of Horticulture

MEG/S
Attachment



North Carolina State College
Raleigh

(
vivision of Biological Sciences

Plant Pathology September 1, 1953

Memorandum to: Dre. Fred Cochran

From: James H. Jensen

I have had an opportunity tere ur proposed project
outline on the sweet potato storage problem. I have also asked
Dr. Nielsen to read it and he has done so. This project seems
to us to be satisfactory. As I understand it, Nielsents activi-
ties would consist of acting in an advisory capacity and being
in position to cooperate with respect to the fungi and other
rot producing organisms encountered by the investigator. This
would assume, I presume, that studies on the activities of the
rot-producing organisms, their life histories and etc. would be

within the province of the plant pathologist.

Best wishes for success in the prosecution of this project.

JHI/E

cc: Dr. L. W. Nielsen







Nortly Garolina State College of Agriculture and Engineering
of the
Hnitersity of North Taraling

Baleigh

DEPARTMENT OF CHEMISTRY vx«’.

R

J 2, 1953
une 2, ‘ﬂ}J

V

Dr. R. W. Cummings
Director of Research
Patterson Hall
Campus

Dear Dr. Cummings:

T am returning the project proposal "Effect of Length of Cure, Temper-
ature, and Duration of Storage Upon the Physical and Chemical Quality of
Sweet Potatoes", which was submitted by Mr. C. L. McCombs. I delayed in
providing you with my appraisal until I had had an opportunity to see the
tentative project proposal of the Southern Cooperative Group. It now appears
that the regional project does not have very much in common with this
project and I recommend that it be approved as an independent project of
this station. I would suggest, however, that the first year's findings
may well develop in such a way that final clarification would be expedited
by regional effort. Should this prove to be the case, it would be desirable
to discuss the first year's results with the folks in the Institute of
Statistics before attending the next meeting of the Southern Cooperative
Group. There is also a real chance that the regional project, in its first
year, will determine the optimum curing time (since this is one of its
objectives) and that Mr. McCombs may want to modify his experiment slightly
in the second year so as to make best use of this information.

I have made a few minor corrections on the manuscript. This project
begins to make practical use of the many splendid facilities the Department
of Horticulture now has avallable for this type of work.

Incidentally, the Chemistry Department contemplates active cooperation
in the regional project which is now being prepared. Dr. Cochran has
assured me that the Horticulture Department will also cooperate in providing
the crop as well as in other areas where they have special facilities.

Sincerely,

wm&&@m.

Walter J. Peterson, Head
Department of Chemistry

Encl: 1 project, McCombs.
WIP:jam




Naorth Carolina State College of Agrienlture and Enginvering
of the
Unidersity of North Cavolina
Raleigh

STATE COLLEGE STATION
SCHOOL OF AGRICULTURE DEPARTMENT OF HORTICULTURE

July 8, 1953

AGRICULTURAL EXPERIMENT STATION
AGRICULTURAL EXTENSION SERVICE
RESIDENT TEACHING

MEMORANDUM TO MR. C. L. McCOMBS:

I am returning herewith your project "The Effect of
Length of Cure, Temperature, and Duration of Storage Upon the
Physical and Chemical Quality of Sweet Potatoes". You will
also find attached letters from Dr. Peterson and Dr. Cummings,
making certain suggestions which should be complied with before
final revisions are made.

I would like to make the following suggestions which
I believe will improve the project:

(1) Under "Objectives" - The objectives should be simply
and clearly stated. Number 2 seems to be in order,
but I believe you have Objective 1 confused with
"Procedure", since you refer to this on page 5. I
believe it will be best to delete "a" through "g"
and incorporate under "Procedure". In this case
Objective 1 might be exactly the same as the title,

(2) Under "Procedure", page 5, — Sampling - It would
be well if this could be somewhat consolidated,
in order that space on the forms might be more
efficiently utilized. [

After the suggestions made have been complied with, please

submit one copy to this office, and we in turn will copy on the
regular forms.

MEG/S
Attachments )7/7 ‘ 5 /Q,

ce, to: Dr, Fred D, Cochran




North Cavoliva State College of Agriculture and Engineering

of the
Hniersity of North Caroling
SCHOOL OF AGRICULTURE 3 OFFICE OF DEAN AND DIRECTORS
RESEARCH EXTENSION gRaImBh

RESIDENT TEACHING

June 18, 1953

MEMORANDUM TO: M. E. Gardner

I am returning herewith the project proposal entitled "Effect
of Length of Cure, Temperature, and Duration of Storage Upon the
Physical and Chemical Quality of Sweet Potatoes". I have had this
proposal reviewed and I am enclosing copy of a letter from Dr. W. J.
Peterson who was one of the reviewers, relative to possible relation-
ship of this project to other studies contemplated or underway by the
Southern Cooperative Group. I am sure Dr. McCombs will wish to keep
informed of the progress of this group and may wish to take advantage
of opportunities for cooperation with other stations if his project
and the program of work in these stations reach a stage where such
cooperation is mutually advantageous.

f/\ A factor not covered in the project but which probably should be
considered is the relationship of storage conditions to the damage in
quality caused by an internal cork virus. I have just been discussing
this matter with Dr. C. J. Nusbaum and he feels that this may be of
considerable importance in the meintenance of quality of the potatoes
carried into the spring end summer season. His experience indicates
that the development of cork spots in infected roots is practically

| arrested at temperatures in the vicinity of 50°F. but may be greatly

1’ accelerated as temperatures increase appreciably above this range.
KI would suggest that Dr. McCombs discuss this matter thoroughly with

f

Dr. Nusbaum and Dr. Nielsen.

You will note that a number of suggested changes in wording and
grammatical structure have been indicated on the project statement
returned herewith. I will appreciate it if you will have this put on
regular project outline forms and returned for approval.

Very truly yours,

. W. Cummings
Director of Research.




May 13, 1953

Dr. R. W. Cummings
Director of Research
Patterson Hall
Campus

Dear Dr; Cummings:

We are transmitting herewith three copies of a project
entitled "The Effect of Length of Cure, Temperature, and Duration
of Storage Upon Physical and Chemical Quality of Sweet Potatoes".
This project has been cleared by the section involved and has also
been processed through our departmental committee.

You may recall that this project was submitted earlier, but
you felt that it was too involved and suggested that we simplify
by confining our present effom along one specific line of research,
This has been done.

We shall appreciate your cooperation in having this processed
for us in order that we might place it on final forms and submit for
approval. This is also 2 new project.

Very truly yours,

M. E. Gardner, Head
Department of Horticulture

MEG/S
Attachment



]
Department of Experimental Statisties
North Carolina Agricultural Experiment Station

MEMORANDUM

'I‘ui,é‘/l-ﬂ/&,_ e T
"ﬂ\x ATTACHED PAPERS
f\ﬁ;‘ s ﬁ L. / M{ _ Please note and return.
I M G’%"‘l Please note, do not return.

File.
For your records.
Hold for conference.

Ouly 2 Goeq G SBnve. 1) Wentd idd Mo uod tor emtren,

Please handle.
sy 5s ot 2 e o ey e
M W eauel 47 w”__zl'“s ,&%,,* m-. note and pass to next person.
eencl. ) TE it guids gt 2K &a}:“m bacloa bt 8
Gy« G2l g e i) i ) A sk g’z



May 5, 1953

MEMORANDUM TO: M. E. Gardner

SUBJECT: Project Outline on Vegetable Storing
and Handling

Attached are four copies of a vegetable handling
project prepared by lir, C. L. licCombs. A copy

of this is currently in Mr. J. A. Rigney's hands,
inasmuch as he is listed as adviser., e thought
that some time could be saved by circulating these
copies within the department and through Mr. Rigney
concurrently.

Very truly yours,

gii: D, Cochran, Head

Vegetable Crops Section

Te/w



