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Final Report to
U. S. ATOMIC ENERGY COMMISSION
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee
A. E. C. Contract No. AT-(40~1)=-132/

Contractor: North Carolina State College.

Title: A Study of the Effect of Composition of the Diet on Lipide Metabolism

Using cl4,

This report covers the period from July '1,1951, to October 31, 1959.

Objectives:

When this project was initiated, it was hoped that lipide metabolism
could be studied by investigating the effects of various nutritional
factors (e.g., caloric intake, essential fatty acids, pantothenic acid,
biotin) on the turnover of liver fatty acids. As the work progressed, the
high degree of variability encountered in the data resulted in a shift of
the objectives toward a more fundamental study of the nature of turnover

curves.

Results:

In the initial phase of the project the effect of a deficiency of
pantothenic acid, biotin, linoleic acid, and pyridoxine on the turnover of
palmitic acid, stearic acid, and the unsaturated fatty acids was studied.
In addition, the effects of caloric insufficiency and thyroxine feeding
were also studied. In all of these experiments a single injection of

carboxyl~labeled acetate was used as the tracer dose. In the first




#0%

experiments observations were taken at 12-hour intervals; and although
the deficient groups were variable, the control groups clearly showed two
turnover curves within 48 hours. The latter provided a basis for a paper
entitled "Turnover of Palmitic, Stearic and Unsaturated Fatty Acids in

Rat Liver", published in the Journal of Biological Chemistry (218: 275, 1956).

In subsequent experiments the observations were taken at shorter time intervals.

The most characteristic feature of the data of all of these later
experiments was the marked degree of variability between animals of the
same experiment and between different experiments. This marked degree of
variability was such that it was impossible to decide whether or not any
of the nutritional variables under study had any effect on the metabolism
of lipides. Thus the problem became a study of the variation; and as such,
distinguishing animal variation of the usual random type from that which
was not random but represented a phenomenon associated with metabolic
turnover, became of paramount importance. It was considered that metabolic
turnover might not be represented as a smooth curve but rather a curve
consisting of a complex series of damped cycles. With such a situation
highly variable data would be expected, for the variation would thus be
composed of two components: (1) variability in the total amount of tracer
that passes through a pool, and (2) variability in the rate of transfer
from one pool to another, i.e., the degree with which metabolic cycles of
different animals are in or out of phase., Clearly what is needed is a
continuous record of the turnover of a single compound in one animal.
Accordingly, the turnover of several compounds, as measured by expired
carbon dioxide, was investigated.

In these studies, the specific activity time curves for expired carbon

dioxide were constructed from observations taken at 15-minute intervals



over periods of from 20 to 50 hours. The tracer compounds injected were
carboxyl~labeled acetate, 1-5 labeled citrate, and labeled bicarbonate.
All of the curves obtained were similar, clearly showing the presence of
damped cycles. Major cycles of about 20 hours duration were observed in
good agreement with the previously observed binodal turnover curves of
liver fatty acids. Superimposed on the major cycles were minor cycles
showing some degree of regularity, During some of these experiments,
observations on the activity of the animals were taken, but neither time
of food ingestion nor animal activity could be correlated with the cycles.
Considerable time and effort were expended during the project on
attempts to fit the data to multi-exponential equations. In all caseé these
attempts met with complete failure. The chief reason for this lay in the
fact that statistical knowledge for the fitting of the data to non-linear

equations was inadequate.

Discussion:

It is clear from these studies conducted under this contract that
metabolic turnover curves are cyclic in nature. In speculating on
mechanisms that would account for cyclic turnover curves, four possibilities
have been considered:

1. There could be more than one metabolic pool for a given

compound. These different pools might reside in different
tissues within an animal, different cells within a given
tissue, different parts of a single cell, or even in different
parts of a large molecule. Thus, even though a pure compound

was isolated, it would represent the mean of several parts.



2.

Should the individual pools have metabolic rates suffi-
ciently different, the mean specific activity time curves
would contain cycles.

Similarly, cycles would occur in the specific activity

time curve of a metabolite that arose from a common
precursor over two or more alternate pathways with
different metabolic rates.

A time delay in the recycling of a metabolite might occur.
For example, Stetten and Stetten (J. Biol. Chem., 213: 723,
1955) found that shortly after the injection of labeled
glucose, the peripheral tiers of liver glycogen were more
highly labeled than the center tiers. As time went on, the
radioactivity of the center tiers rose, while that of the
peripheral tiers fell, until finally the center tiers

of the glycogen had a higher specific activity than the
outer tiers. Thus the glucose move in a loop from the
periphery of the glycogen molecule to the center and then
out. The specific activity of carbon dioxide from such
animals would be high initially, decrease as the glucose
was in the center of the glycogen molecule, and then increase
as the glucose which occupied the center tiers was oxidized.
Tolbert et al. (U.C»ReL., 2941, 1955) did obtain a cycle in
the specific activity time curve of the expired carbon
dioxide following the injection of radioglucose. It is not
unreasonable that similar events would occur with any large

molecule not in true solution in a cell.



4« That a specific activity time curve should be uniform
is based on the assumption that metabolism flows
continuously smoothly and evenly., It would seem
logical that such an assumption is an oversimplification
of the true picture of metabolism particularly in an
intact animal. It is more likely metabolism is
basically a more or less discontinuous process. As
such, a given metabolic pathway may function at an
accelerated rate for a given period and at a reduced
rate for the next period. At the same time, a second
system could follow a reverse time pattern. The
specific activity time curves resulting from these
systems would clearly be cyclic.

It was a great disappointment that no progress could be made in fitting
the specific activity time data to exponential expressions of rate. It is
hoped that with improvements in the estimation of non-linear equations, this
goal will be achieved in the future.

Finally, despite the vast amount of work on the estimation of turnover
rates, one can question what is measured in these investigations. In almost
every instance (where sufficient observations were taken) these curves show
evidence of cycles that were assumed to be random variation and hence were
ignored. This does not mean to imply that genuine turnovers were not
measured in these cases, but the difficulty arises in deciding which metabolic

compartment is represented by the turnover values obtained.
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Incidents:
No incidents or accidents occurred other than those of a minor nature

during the contract period.
Termination:
With this report, work on A.E.C. contract No. AT-(40-1)-1324 will be

terminated.

Expenditure of Funds:

The financial statement for the contract has been made previously, and

no further expenditure of funds has been made since the last report.



~NIULL PROCRESS REPORT

NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION STATE PROJECTS

1. PROJECT:(Furd, number, and title): Hiseellaneous 1ifts - s.0.0. Contract Ho.
AT<{ L=l )~132h. A:j:‘-tudy of the @ffact of Composition of the Uiet on lLipide
Metabolism Using O%9,

2. DEPARTMENTS AND COOPERATING AGENCIES: Depariments of inimel Industry, Statistics
and Physies, H. 0. State College, and the Atomic Snergy Commission.

PERSONNEL:

§. B, Tove, H. L. Lucas, O. H. ¥ise, ¥, H. Smith, and N. Undervood
RESEARCH ACCOMPLISHMENTS OF THE VEAR(Confidential information should be so marked):

Fravicus studies have shown that the turnover surves of varicus metabolites
follow & wapid eyeliec coursa,

This yasr the pattern of the specifie setivity of the expirsd C0p arising
from the metabolism of carboxyl-lablad acetate by resting yesst cells was
atudied. The results indlcate that when an avogenous source of carbohydrate
is present ne eyzles arpear. However, when the excgencus carbehydrate supply
is exhausted, cycles similar to those seen with rats are cbserved.

5. USEFULNESS OF FINDINCGS(Benefits to agriculture and the general public and con-
tributions to science.):
These studies represent an attempt to quantitatively measure intermediary
metabolism in intact snimels. Such measurements would be of great value in
interprating the effects of varicus environmental, physiological, and nmutri-
tionsl factors on animal perforzance.

6. WORKED PLANNED FOR NEXT YEAR:
Project to be terminated.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAK:

8. Prepared by Sv U Tove Approved

(Director)

pate  Mareh 5, 1956




SES—Form 8
(June 12, 1957) O O
_ Horth Carclina =~ AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1958
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : Hateh H~18, RIBOFLAVIN CONTENT OF SOYBEANS
AND (OWPEAS.=-h. GROVTH STIMUIANT(S) ASSOCIATED PITH RIBOFIAVIN IN SOYEEANS.

2. DEPARTMENTS AND COOPERATING AGENCIES:
inimal Industry and Chemlistry
3. PERSONNEL.:
F. W. Sherwood, Virginia W. Smert, G. H. Wise snd W. P. Ingram, Jr.
4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

Aesays of solvent-extracted soybean-oll meal for riboflavin, using
fluorimetric and microbicloglical methods, indicated that incubation
with pepein at pH 1.5 to 2.5 was more efficient then autoclaving in
dilute aecid, but liberated only about half of the riboflavin-active
material indicsted by rat-growth assays. Incubation in three stages
with clsrase at pH L.5, pepein at pH 1.5-2.5, and trypein at pE 8.0
gave estimates no higher than those obtalned with trypsin alone,
which yielded values eguivalent to thosz obtained by rat-growth
assays.

Results from a ret-growth assay of extract and of residue follow-
ing asutoclaving in O.0LSN sulfuric aclid, Incubation with trypsin at
pH 8.0 and autoclaving at pH 1.7 were similar to those previous
obtained by rat-growth assaye of fat-free meal. The bulk of the
activity was assoclated with the extract, the estimate of which
weg in agreement by all three assay methods.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

The findings indicate that the substitution of tryptic-incubation
at pH 8.0 for clsrase-incubation at pH 4.5 will make possible more
nearly accurate estimates of the riboflavin content of high-protein
materials by fluorimetric and mierobioclogical methods.

6. WORK PLANNED FOR NEXT YEAR:

Prepere date for publication
Terminate the pro ject

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Ph.D. Thesis in preparstion

8. Prepared by.- : ‘ o _Approved

%. P. I 3 (Director).
Datc_n.’eh 5.._ ”ﬁ' o, S Date. O
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SES—rForm 8
(June |2r.m|957) O O
AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1959
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : YATCH H-23, NUTRITIONAL EEQUIREMENTS OF THE
SUCKLING PIG.

2. DEPARTMENTS AND COOPERATING AGENCIES: gnimal Industry (Husbandry and
Nutrition)

3. PERSONNEL: Gennard Hatrone, A. J. Clawson, 4. B. Wise, E. R. Barrick,
C. H. Wise, 5. B. Tove and Clara R. Bumnn.

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

for 2 hould be so I, J)=

Continuation of the study to characterize the Mn-Fe antagonism found to
occur in animal nutrition was centered on defining the minimum level for
dietary Mn that interferes with hemoglobin formation in baby pigs. The results
of two experiments (one presented in progress report of 1957) involving dietary
levels of 0, 50, 125, 250, 500, 1250 and 2000 ppm of supplemental Mn showed
that the minimal level of Mn, which interfered with hemoglobin formation, was
between 50 and 125 ppm. It was found, moreover, that dietary levels of either
1250 or 2000 ppm of Mn also depressed growth of baby pigs. The growth depression
was probably the result of the anemia rather than the direct effect of Mn on
rate of gain.

Preliminary results indicate that the iron requirement of the baby pig ~N
is approximately 50 ppa. O

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :

Better understanding of mineral nutrition and estimation of Fe requirements
of baby pigs.

6. WORK PLANNED FOR NEXT YEAR:

Investigation of the nutrition of the neo-natal porcine with particular
emphasis on protein. Project will be revised.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Gennard Matrone, R. H. Hartman and A. J. Clawson. Studies of a Manganese-Iron

Antagonism in the Hutrition of Rabbits and Baby Pigs. In press, J.
Rutrition.

. — G, Matrone d j
8. Prepared by. Approve (Director).
Date_ ¥ebruary 20, 1959 — Date




SES—Form 8
(June 12, 1957) O O
AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19_58
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title): Hatch He23, NOTRITIONAL RECULREMENTS
OF THE SUCKLING PIG.

2. DEPARTMENTS AND COOPERATING AGENCIES: Animal Industry (Husbandry
and Nutrition)

3. PERSONNEL: gennard Matrome, A. J. Clawson, M. B. ¥ise, E. R. Barrick,
G. H. %ise, S. B. Tove and Clara R. Bumn

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

The problem investigated was to determine the minimum amount of dietary
#n that would interfere with the utilization of the normal level of iron
in the diets of baby pigs. Preliminary resuits obtained indicate a pro-
gressive increase in the interfering effect of manganese on Hb regeneration
with increasing increments of mangsnese. It appears that the lowest level
of Y¥n, 125 ppm, tested was sufficient in amount to sxert a detrimental
effect.

Iin .&u.m, and in conjunction with the above problem, an investigation
of the Fe requirement of baby pigs was initiated.

O

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Better understanding of mineral nutrition and estimation of Fe recuirements
of baby pigs.
6. WORK PLANNED FOR NEXT YEAR:

Continuation of investigation of ¥n x Fe antagonism and of Fe requirement of
baby pigs.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Kone

8. Prepared by_e._m Approved
(Director).
Date March 5, 1968 Date O
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(June 12, 1957)
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KORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19 €0

(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title) : HATCH, B-29, A STUDY OF THE ESSENTIALS OF
THE RUMINART DIET

. DEPARTMENTS AND COOPERATING AGENCIES: Asimel Dndestry

. PERSONNEL: @, d¥strone, H, A, Rameey, J. J, HoNeill, and G, H, Wise
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) :

WMQWMM&(M)G‘M(K)
bisarbonetes in roughage-{roe purifisd diots inoresse
propionnte snd the formmtion of buiyrete from acetate, nnm-u
that these cationg shift the ruminel fermentation to the propienate side,

Lazb growth studies indicate that 107 propionate in a roughage-fres
wmuanmwmm;xuhum ™
whoreas glycerol was equal to but not superior to gluooss, These results
along with ruminel volatile acid determinetien suggest that an optimum
woetete~propionate ratio is necessary for cptimum growth,

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Better wmderstanding of rumineat nutrition,

. WORK PLANNED FOR NEXT YEAR:

Uontinue attempls to improve roughage-free purificd diet; obtain
ingight into fumetion of £ end la cations in rumen sad optimum acetabow
proplonate ratio,

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

O

w frone Tiaene 'ndJ J. MeBeill, ESodlum and Potassiwm Blomr-
et Slyosral in Purified Diste for iusinante, &b, No, Z111, Feds

Proc., u(x)- 836, m

Date_ usrqgh 15, 1960 Date

h -d G, K, m Fole of Sodium and Potessium
w &h Y-tx d ¥etabolism of Ruminants, Cornell Butr, Conf,
. Pr @le Approved e
G‘ rector).
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(June 12, 1957)

WOWTH CAROLIMA  AGRICULTURAL EXPERIMENT STATION
ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19 &

(Three copies to be given to the SES examiner)

HATCH,
1. PROJECT (Fund, number, and title) : H-29, A STUDY OF THE ESSENTIALS OF
THE RUMINANT DIET.
2. DEPARTMENTS AND COOPERATING AGENCIES Dapartment of snimal Industry

3. PERSONNEL: G. Matrome, J. J. McWeill, C. R. Bummn, R. %. Cathey,

G. H, Vise, P, F. Heinstein
4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) : Roughage-free purified diets adequately
supplemented with sodium and potassius in the form of bicarbonates

are suitable for ruminants. Between 1 and 28 sodium and 1 and 2%
potassium (on elemental basis) appeared optimum. Starch was mot

found to be superior to a combination of glucose and starch. Im fact,
saimals adjusted more slowly to the starch diet. Im vitro studies with
rumen microorganisms indicate that potassium activates the acetate —
butyrate reactiom. Radiosodium studies suggest sodium eaters the
rumen from the blood more slowly in purified-diet-fed animals than

in hay-fed animals.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science): Better understending of ruminant

nutrition.

6. WORK PLANNED FOR NEXT YEAR :Continue to improve roughage-free
dietj obtain imsight into role of potassium end sodium.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Dur;-u l;‘:u Campen and G. Matrome. Iamvestigation of Precursors
of Rumi Fatty Acids of Sheep Fed Purified Diets. J. Nutritiom,
72: Z77-282, 1960. 1

8. Prepared by . Approved
(Director).

Gennard Matrome
Date o 1 Date
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7. TITLE, PROJECT OBJECTIVES AND DESCRIPTION OF WORK PROPOSED

A STUDY OF THE ESSENTIALS OF THE RUMINANT DIET -- Investigate, by means of
the purified-diet method: the basic nutrient requirements of the ruminant;
and nutritional and physical interrelationships of the diet. '
DESCRIPTION OF WORK

A study of the dietary factors which regulate and control the energy compounds
produced in the rumen and utilized by the ruminant. Role in ruminant
metabolism of sodium and potassium.
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HORTH CAROCLINA

AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1959
(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title): HATCH M' A STUDY OF THE ESSENTIALS OF THE
RUMINART DIET.

2. DEPARTMENTS AND COOPERATING AGENCIES: Animal Industry
3. PERSONNEL: G. Matrone, G. li. Wise, H. A. Zsmsey, and J. J. NcEeill

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

Studies of a roughage-free purified diet containing salts of volatile
fatty acids (Proc. Soc. Exper. Biol. and Med. 95:731, 1957) show that the
Ya and K cations associated with the acetates were the important factors
of the diet rather than the volatile fatty acids per se. Purified diets,
previocusly found unsuitable, in which glucose and starcn, triacetin, or
cellulose and starch, were substituted for the salts of the volatile fatty
acids were equal to the volatile fatty acid diet when adequately supple-
mented with Na and K cations in the form of bicarbonate. Growth of lambs
fed another diet containing glycerol with the salts of propionic and
acetic acids was superior to those fed the volatile fatty scids diet.
Analysis of rumen fluid samples suggested that the Ha and K bicarbonates
with glycercl favored propionate fermentation. Examination of the rumen
fluid revealed a specialized flora of large, gram positive streptococei O
and diplococci for the cellulose-free diets. The flora of the cellulose
diet more nearly resembled the flora of a hay-grain diet. Fermentation
gas analyses showed COp, CH), and no Hy for all diets.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Teo early for specific recommendations.

6. WORK PLANNED FOR NEXT YEAR:

Continue attempts to improve volatile fatty acid diet and to evaluate cause
of differences encountered.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Gennard Matrone, H. A. Ramsey and G. H. Wise. Lffect of Volatile Fatty Acids,

Sodium anc Potassium Bicarbonate in Purified Diets for juminants. Proc.
Soe. Exptl. Biol. Med. 100: 8-11. 1959.

8. Prepared by (. Hatrone Approved

(Director). O
Date February 20,1959  Date




SES—Form 8
(June 12, 1957) O O
North Carolina AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1958
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title): Hateh H=29, A STUDY OF THE BSSENTIALS
OF THE RUKINANT DIET,

2. DEPARTMENTS AND COOPERATING AGENCIES:  gpn4may Industry

3. PERSONNEL: ¢, Matrone, G. H. Wise, and H. A. Hamsey

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

Lembs fed a diet containing glucose and 31.9% of salts of the wolatile
fatty acids, acetic, butyric and propionic grew better than lambs fed
glucose and starch or gluccse, starch and cellulose. Animals receiving
the d¢ids attained mature weights and are normal in appearance. Preliminary
results from another experiment indicate that Triacetin does not replace
Ha and X acetates and that butyric may be omitted from the volatile fatty
acid dist. Values of the Copy C3, ch, 05, and Cg and above acids of samples
of rumen juice taken from lambs receiving the complete fatty acid diet and
these receiving the diet without butyrate were similar.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Toc early for specific recommendations.

6. WORK PLANNED FOR NEXT YEAR:

Continue atteampts to improve volatile fatty acid diet and to evaluvate cause
of differences encountered.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

G. ¥atrone, H. A. Ramgey and O. H. Wise. Purified Dists for Ruminants.
Proc. Soc. fxptl. Fiol. and Med., 95:731 (1957).

G. ¥atrone, H. A. Ramsey and G. H. Wise. Volatile Fatty Acids in Purified
Diets for Ruminants. Abstract for Federation Proceedings, April, 1958.

8. Prepared by &, Mateong Approved

Date. Mapgh S, 3668 Date

(Director).

O

O

O
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WTURAL EXPERIMENT STATION O
-G A/
ANNUAL PROGRESS REPORT, FEDERAL:GRANT PROJECTS, 19 g -

(Three copies to be given to the SES examiner)

FRISCH
. PROJECT (Fund, number, and title) | MOORMAN, INVEETICATIONS OF MICROBUTRIENT

ELEMENTS OF SUTRITION IN PARM ANINALS

. DEPARTMENTS AND COOPERATING AGENCIES:pepestment of Animal Industry

- PERSONNEL: g, Matwrone, Clars Bunn, Pddle Thomason, Joo Juid, Aden Magoe,
and O, #, 1Y S AR
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) :

See He20 md He193,

nmcwtmmamwmm
to range from 131 to 157 days. From radlo~copper studies it was found thet

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Better undorstending of mineral meteabolism of animals,

. WORK PLANNED FOR NEXT YEAR:

Continuation of investigetion aleng pres=nt lines.

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Gennerd Hatrons, muua—mswuenm
o vhthmtunatm&ihudlﬁznp J. Butrition,

%m?m:wr. PR

&W Gennard Iron and Copper ¥etabolism
. Bh Approved

G. Matrone (Director) P
Date gk 186, 1060 Date ot
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HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS' REPORT, FEDERAL-GRANT PROJECTS, 19 60

(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : HATCH, b’k BICCHEMICAL PACTORS THAT AFFECT
THE APPARENT BUTRITIONAL QUALITIES OF

2. DEPARTMENTS AND COOPERATING AGENCIES: snimsl Industry, Field Crops,

5. g BT hwatel 8 o
4. gﬁs%‘ﬁh%ﬁfﬁsﬁw‘ﬁﬁs ot %%Y‘M?Cﬁ%&tgﬂ

formation should be so marked) :

The major part of the work of this projech hes beun deovoted te trying
%0 predict digestibility frem chemical composition. A quantitative theory
was developed to test what progress is being mades
y=a+bx
¥ = digestible smount of the chemival fraction in the feed.
@ = intereepts oen represent the feosl material not arising
from feed,
b = slops; cen represent the "true” digest in cosfficient of
the fraction.

any fractions have bemn tried from different species of forages of widely
"Q varying chemical contente, Good predictors have been protein, waler

soluble wagars, other extracts,snd 47 BpiO4 hydrolyssble carbehydrates,
Other frections need rofinement.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :

If chemical predication equations can be developed, expemsive large
animal experimente on forsge ovalustions can be kept to a minimum,

. WORK PLANNED FOR NEXT YEAR:

Jifferent trials with forages of widely different chemicel composi-
tions will be made, New chemical fractionations are belng tried.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
He L, laoes, W, ¥, G, :r.,mmcwm,:.n.m,mn.n.
Grong, Wc&:ﬁnmww«m Pregented at

the 16th Southern Pasture snd Forage Crop Improvement Conference, June 9=12,

-
/

8. Prepared by ; Pohd, 4 Approved =
rector).
‘.. '. “’ s . Jf. (Director) Q’i

Date Date
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_ WorthOCaroclina @~ AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1958
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title): Hateh He35, BIOCHEMICAL FACTUKS THAT
AFFECT THE APPARENT NUTRITIONAL CUALITIES OF FORAGES.

2. DEPARTMENTS AND COOPERATING AGENCIES: Animal Industry, Fisld Crops,
and Hxperimental Statistics

3. PERSONNEL:
G. ¥atrone, %. W. G. Smart, Jr., H. D. Gross and H. L. Lucas

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

Studies to determine the correlation of changes of the carbohydrate fraction
of fescue and alfalfa during lignification with digestibility indicate lignin
content of the forage is a better estimator of digestibility than is lignin
content of the feces. "Cellusans™ content of the forage is also a promising
predictor of digestibility. HNitrogen content of feed or feces is a good
predictor for alfalfa but not for fescue.

The factor(s) responsible for the reproductive failures of rabbits fed
soybean hay and soybean meal appears te reside primarily in the forags.
Horeover, preliminary results indicate the factor(s) is not estrogemie in
nature.

O

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Insufficient data for specific recommendations at this time.

6. WORK PLANNED FOR NEXT YEAR:

Fescue and alfalfa hays of different stages of maturity (1957 crops) are
being fed in digestion trials at present. Jork will contimse on identifi-
cation of factor{s) responsible for poor reproduction in rabbits.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Aden C. lagee and Uemnard ¥atrone. Ustrogenic Activity of Soybean Forage.
In hands of iditers of the Journal of Animal Science.

8. Prepared by 5. Matrone— Approved

(Director). O
Date_ Maweh S 3668  Date ;

A
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HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION O
ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1959

(Three copies to be given to the SES examiner)

I. PROJECT (Fund, number, and title) : HATCH H-35, BIOCHEMICAL FACTORS THAT AFFECT
THE APPAEENT NUTRITIOBAL QUALITIES OF FORAGES.

2. DEPARTMENTS AND COOPERATING AGENCIES:
Animal Industry, Field Crops, and Experimental Statisties
3. PERSONNEL.:
#. W. G. Smart, Jr., G. Matrone, f. L. Lucas, and W. B. Gilbert
4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked) :

The major part of the work of this project has been devoted to trying
to predict digestibility from chemical composition. Digestion trials were
conducted with sheep, on forages of different chemical composition, har-
vested at many stages of maturity. Statistical analyses of the results
have not been completed. GSeveral of the chemical conmstituents were found
to be satisfactory single predictors for the apparent digestibility of the
organic matter of the alfalfa. The correlation coefficients of these con-
stituents are crude fiber, -0.95; cellulose, -0.91; crude protein, 0.38;
chromogen, 0.37; and lignin, -0.93. For the fescue samples, none of the
single predictors were satisfactory. Use of an index with more than one
predictor will be explored.

Progress in the study of the factor(s) respensible for the reproductive O
failure of rabbiis fed soybesn hay and soybean meal have been hampered by
the poor reproductive performance of the entire rabbit colony.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

If chemical prediction equations can be developed, expensive large animal
experiments on forage evaluation can be kept to a minimum,

6. WORK PLANNED FOR NEXT YEAR:

Digestion trials with forages of widely differemt chemical composition will
be made. Other methods of chemical fractionation of the feed will be tried.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

He L. Lucas, W. ¥. G. Smart, Jr., Hary Ann Cippolloni, and #. D. Gross.
Relationsnip of Digestibility of Chemical Composition. Abstract presented
at meeting of 15th Southern Pasture and Forage Crop Improvement Conference.

Aden C. Hagee and Gennard Hatrone. Estrogenic Activity of Scybean Forage.

J. kn, Sei. 17(3): 787-791.

8. Prepared by. pproved

- (Director). O
Date February 20, 1959  Date
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_ WORTA CAROLISA AGRICULTURAL EXPERIMENT STATION
ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19 61

(Three copies to be given to the SES examiner)
HATCH,
1. PROJECT (Fund, number, and title) : ‘_,’. BIOCHEMICAL PACTORS THAT AFFECT
THE APPARENT NUTRITIONAL QUALITIES OF FORAGES.
2. DEPARTMENTS AND COOPERATING AGENCIES: Department of Animal

Industry, Departmeat of Exparimeatal Statistics, Department of Field Crops
3. PERSONNEL: ¥, %. G. Smart, Jr., Genmavd Matrome, ¥W. B. Gilbart, Hemry

L. Lucas, Nancy %. Stanley
4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): Work cont on the various ways of

analyzing feeds vhich give botter prediction of animal respomse (appareat
digestibility). A cellulase inhibitor has beem isolatedfrom sericea
lespedeza. It has been comcentrated but mot complately idemtified. It
is polyphenol in nature snd can be overcome by a polyphenol oxidase
isolated from mushrooms.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science): Though these fimdimgs are mot directly
useful to the gemeral public, im time application for these findimge will
be useful.

6. WORK PLANNED FOR NEXT YEAR: work will continue im the development
of better ways of analyzing forages end in the identification of the
polyphenol in forage which affects digestibility and sutritive value.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

M. W. Carter, Cemnard Matrome and ¥, W, G. Smart, Jr. The effact of

genistin and its aglycone on weight gaim in the mouse. British
Journal of Nutritiom, 14: 301-304. 1960.

8. Prepared by 28] b s !./ Approved

We W, G. Smart, Jr.
’ 2

(Director).

Date Date

O




NC B35 AnimIndus Biochemion] Factors Affecting Forages

} STATE, |2 PROJ NO. | 3. DEPT 4 ABIREV. TiTLE
7. TITLE, PROJECT OBJECTIVES AND DESCRIPTION OF WORK PROPOSFD 6 ¥ -AEF

BIOCHEMICAL FACTORS THAT AFFECT THE APPARENT NUTRITIONAL QUALITIES OF
FORAGES -- Identify and to biologically characterize organic compounds in
forages that have a physiological action (e.g., hormone-like substances, saponins,
tannins). Identify factors in forages that cause differences in animal responses
associated with digestibility of feed consmmed (e.g., degree of lignification
and cellulose formation).

F

Forages of widely varying chemical composition and stages of maturity were fed
to sheep in digestion trials. From chemical analyses predictions of digest-
ibility from chemical composition were made. The major fraction of feed which
gives poor prediction of digestibility from chemical composition is the

complex carbohydrate fraction. An estrogen-like compound was isolated from
soybeans and identified as genistein. A tannin-like compound has been isolated
from lespedeza which is a cellulase and pectinase inhibitor. -

THATCHTRRF | AMA | NON- | NEW | REv  WAR. | 5. GURA. | 10 COOPERATION | 11, ABPAGVAL DATE 12 x.AEF
8. INDICATE 1 FED. KETING, TION
TYPE OF | | 6-8-
PROJECT | x i 61 | 56
{ S |
13. STATE |14 PROJ. NG |15 DEPT 116 ABBREv TITLE 17. 0 EF
i |
NC H-35 AnimIndus  Biochemical Factors Affecting Forages |
18. RECOMMENDED FOR APPROVAL
TITLE ] SIGNATURE DATE
4 >
|
SECTIONS 18, 19, AND 20 NOT APPLICABLE FOR
9. APPROVAL OF DIRECTOR, AGRICULTURAL EXPERIMENT STATION
SIGNATURE DATE
20. FEDERAL-GRANT PROJECTS ONLY-TO 3E APPROVED BY STATE EXPERIMENT STATIONS DIvISIon. WASH NGTON, D.
SIGNAT JaE oATE
INSTRUCTIONS: Complete Items |, 4, 3,7,8,9, 10, 18, and 19. Under ltem ~, show tirle in ( APS, itemize obiectives and leave space between the oo-
lectives and description of work proposed. Forward original of this torm with required number of project outlines o State Fxperiment Stations Division,
Bashington, ). C. (Sev reverse side for Essentiais o/ an t xperiment Mtation Project Outline )
SES Form 20 U. 5. DEPARTMENT OF AGRICUL TURE

AGRICULTURAL RESEARCH SERVICE
STATE EXSERIMENT STATIONS DIVISION

COVER-ABSTRACT-SIGNATURE PAGE FEDERAL-GRANT & NON -FEDERAL PROJECTS
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HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19_60
(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title): HATCH, 193, MUTRITION ANP DISEASES OF THE
KEONATAL PIG
H=23, WUIRITIOSAL REQUIREMESTS OF THY SUCKLING PIG
DEPARTMENTS AND COOPERATING AGENCIES:
Department of Auimal Industry

19

W

. PERSONNEL:
G. Hatrone, J, G. Lecce, Clara %, Bunn, snd Pddie Thomason

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked):

Study of ires reguirememtis of bsby pige, Project U285, is completed.
The minimun iren requirement of baby plgs is spproximetely 60 ppm of the
matbor intake, From radio-iren studies it was found that pigs fed either
40 or 80 ppm of Fe sbsorb approximetely 207 of arally fed iron, Bsby pigs
fed 10 sud 20 ppm of irem utilize sbout 405 of ¢

Heart weight, which incrcased with incressing levels of irom, sppears to be
more sensitive thean either body waight or hemoglobin,

Studies have been initiasted on the nutrition and disesses of colostrum-
froe neonatal pigs, Project H-193,

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Better understanding of baby pig nutrition snd diseeses.

6. WORK PLANNED FOR NEXT YEAR:

Projoct was revised during ysar. Investigation during next yesr will
enphasize protein mutrition snd metabelism snd its relationship to disesses
of neonatal pig. :

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Leces, James G., snd Gennard Matrone, Porcine Feonatal Futritiom: The
Effect of Dist on Hlood Serum Proteins and Performsnce of the Beby Pig,
Jo Hubrition, 70: 13-20, 1960,

d
. Prepared by—g‘—m Approve (Director). 2
Date___ Marveh 15, 1960 Date_ Q




FINAL REPORT, COMPLETED OR REVISED PROJECTS

NORTH CAROLINA Agricultural Experiment Station

1.

7.

Project title, number, and fumd:
Maximum roughage for fattening beef cattle. Purnell No. 2

Departments and cooperating agencies:
Animal Husbandry Bureau of Animal Industry, U. S. D. A,

Ma jor personnel:
Earl H. Hostetler, J. E, Foster, N. C., 0. G. Hankins and

W. H. Black, B. A. I.

Date begun: TFell 1935 Date completed: April 24th, 1941

Estimated total cost by funds (saleries and maintenznce):
ell - $22,000
B. A. I.- 13,000
TOTAL $35,000

The problem ( briefly restate its nature, importznce, and economic
significance):

Beef cattle production in the South East and espeeially in that
portion of North Carolina had been expanding for some years before
this project was inaugurated and is still rapidly increasing. Les-—
pedeza is the most extensively grown pesture and hay crop in Pied-
mont and Eastern North Carolina. Abundant pasture and roughage could
be provided but could satisfactory and economical beef for slaughter
be produced without the use of concentrates in the finishing period.

Grade Hereford cattle were carried prinecipally on pesture (Italian
rye grass and Crimson clover in the winter and lespedeza in the
sunmer) and lespedeza hay wntil they were about 20 months old and
weighed approximately 800 pounds each. They were then divided into
two groups, paired, and individuelly stall-fed until one of the pair
reached 1,000 pounds at which time they were slaughtered. Group 1 was
full fed shelled corn and lespedeza hay, but Group 11 was full fed
lespedeza hay alone.

Major Results and Conclusions:
The results of four complete trials which finished from 9 to 10

steers and or spayed heifers to the group e-ch trial, showed that
satisfactory beef can be produced on lespedeza hay alone. However,
a ration of hay alone was not as economical and did not produce as
rapid gains or as palatible beef as one which contains both grain

and hay. The animals that were finished on grain and hay were




superior to those finished on hay alone, primarily, because their
carcasses carried more finish or fat.

Practical applications and public benefits achieved or in prospect:

The comparative results obtained by finishing yearling beef
cattle on lespedeza hay and corn or on lespedeza hay alone will
have practical application in the investigation of other legume hays
and carbonaceous concentrates. Although a higher quality beef can
be produced by supplementing a full feed of roughage with a full
feed of roughage with a full feed of concentrates, these trials
brought out that, a satisfactory product that is highly nutritious
may be produced without the use of concentrates in the fattening
ration. Under the conditions which this project was conducted
the ration containing a concentrate was more economical than hay
alone, but if concentrates become at a premium, as in war times,
or as in some localities, the reverse might be true. Then too,
only the two extremes were compared in these investigations and it
is quite likely that even now a ration somewhere between these
two extremes might be more practical than either of those studied.

Publications:

None

Director
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FINAL REPORT, COMPLETED CR REVISED PROJECTS
wn Horth Capeling Agricultural Experiment Station

1. Project title, number, and fund: lebhods of Supplenenting Soybean Natlons for

2. Departments and cooperating agencies: Audmsl Industey Depsrlowst and Institute
of atatistios,

3. Najor personnel: mmaf‘ fostetlery 'miter J¢ Petarson, Ue Be Brady, and P, U,

4. Date begun: 3943 Date revised/completed: Janumey i, 1947

If disceontinued without completion state reasons:
5. Estimated total cost by funds (salaries and maintenance): (29,407

6. The problem (briefly restate its nature, importance, and economic significance):
wng of { to find po

:
:
5
|
:
g
%

(over)

*Two copies to be sent to the Office of Experiment Stations.



in
poasible, it le, rey advisaile 1o use processed
soyboans meale in She raw produst sinde Lt buo been welle
that treatamt Mberates thase adne aeldss 17 rew sope
Leans avo the portion of the dieh should bo supplowmbed with
probelne rich ; and the plgs ohould not be kept on sew soybesn
dlats sfter they ressh 100 poundu.

. Publications:

Hostotlar, G Hoy and Ao.am Swadies in Feede
g T gy g K g g g

Hombetlory fe Hey Polscsony Ve Jop oind Shawy 4e 0w 10e Pesding Soybesns
t0 Plgsy Ressareh and Fardng, Kapeh, Vole Ly PFogress Sepovt Hoe 2, Pe s

Sanseriph pevpared to be mdwltbed Yo the Joolety of Anlesl Produstion.

Director




FINAL REPORT, COMPLETED OR REVISED PROJECTS

North Carolina Agricultural Experiment Station

1.

Project title, number, and fund: Methods of Supplementing Soybean Rations for
Growing Pigs; P13-Ai2 and P1l5-Aij--Purnell.

Departments and cooperating agencies: Animal Industry Department and Institute
of Statistics.
Major personnel: Farl H. Hostetler, Walter J. Peterson, D. E. Brady, and F. H.
Smith.
Date begun: 1943 Date revised/completed: Septembary 1, 1947.
If discontinued without completion state reasons:

Estimated total cost by funds (salaries and maintenance): $30,652

The problem (briefly restate its nature, importance, and economic significance):
This study was undertaken because of repeated failure to find practical protein
feeds or methods of feeding them which would adequately supplement the diet of
young pigs gleaning harvested fields and consuming a large preponderance of raw
soybeans. Similar failures had resulted in dry lot under conditions simulating
the grazing diet. In view of this, it seemed desirable to test the supplemental
values of cystine as well as a mixture of the common B-vitamins on diets con-
sisting principally of raw soybeans.

Major results and conclusions: Seventy-two pigs, weighing 30 to 45 pounds each,
were used in a balanced lattice experiment to test the supplemental value of
cystine and vitamins of the B-complex rations in containing raw soybeans as the
only protein ingredient. Basal Ration I was made up of 49% ground raw soybeans,
/9% starch, and 2% of an adequate minersl mixture. Basal Ration IT contained

98% ground raw soybeans and 2% minerals. The supplemental values of cystine (0.3%
of the ration) and a mixture of thiamin, riboflavin, niacin, pyridoxine and cal-
cium pantothenate, alone and in combination, were tested on both basal rations.
The vitamins were provided at a level which gave a margin of safety of at least
100%. Vitamin A was provided in all rations, in the form of cod-liver oil. After
70 days on feed, average daily gains, adjusted for block and litter differences,
and feed consumed per cwt. gain (the latter indicated in parentheses) were as
follows (in 1bs.): B. R. I 0.48 (422), with cystine 0.72 (349), with B-complex
0.75 (378), with B-complex and cystine 0.86 (326); B.R. II 0.90 (276), with cys-
tine 0.98 (250), with B-complex 0.88 (266), with cystine and B-complex 0.92 (250) .
The effect of cystine was significant (p 4 .05) under all conditions of the ex-
periment, and this effect was not greatly changed by the basal died which it
supplemented or by the presence or absence of B-complex. The average response

to cystine addition was 0.12 1lbs. per day. B-complex supplement increased growth
by 0.21 1bs. per day on B. R. I, but had little effect on the all-soybean ration.
Additions of both B-complex and cystine to B.R. I made it quite comparable to
B.R. 1II.

Practical applications and public benefits achieved or in prospect:

It is apparent that raw soybeans are deficient in available cystine and/or
methionine. Where possible, it is, therefore, advisable to use processed
soybean meals in preference to the raw product since it has been well-



established that heat treatment liberates these amino acids. If raw soy-
beans are used, the protein portion of the diet should be supplemented with
proteins rich in methionine, and the pigs should not be kept on raw soybean
diets after they reach 100 pounds.

Publications:

Peterson, W. J., Hostetler, E. H., and Shaw, A. 0. 1942. Studies in Feed-
ing Soybeans to Pigs. J. Animal Sei. 1, 360. Proc.

Hostetler, E. H., Peterson, W. J., and Shaw, A. 0. 1943. Feeding Soybeans
to Pigs. Research and Farming, March, Vol. 1, Progress Report No. 2, p. 6.

Manuscript prepared to be submitted to the Society of Animal Production.



FINAL REPORT, COMPLETED OR REVISED PROJECTS

Horth Carolina Agricultural Experiment Station

1.

2.
3.
4o

5
6.

T

Project title, number, and funds Methods of Supplementing Soybean Rations for
Growing Pigs; P1l3-Ai2 and Pl5-Aij--Purnell.

Departments znd cooperating agencies: Animal Industry Department and Institute
4 of Statistics,
Major personnels Earl H, Hostetler, Walter J. Peterson, D. E. Brady, and F. H.
Snith.
Date begun: 1943 Date revised/completed: gepaiber 1s 1947+
If discontinued without completion state reasonss

Pstimated total cost by funds (salaries and maintenance)s $30,652

The problem (briefly restute its nature, importance, and economic significance):
This study was undertaken because of repeated failure to find practical protein
feeds or methods of feeding them which would adequately supplement the diet of
young pigs gleaning harvested fields and consuming a large preponderance of raw
soybeans, Similar feilures had resulted in dry lot under conditions simulating
the grazing diet. In view of this, it seemed desirsble to test the supplemental
values of cystine as well as a mixture of the common B~vitamine on diets con-
sisting prineipally of raw soybeans,

Hajor results and conclusionsy Seventy-~two pigs, welghing 30 to 45 pounds each,
were used in a balanced lattice experiment to test the supplemental value of
cystine and vitamins of the B-complex rations in containing raw soybeans as the
only protein ingredient. Basal Ration I was made up of 49% ground raw soybeans,
49% starch, end 2% of an adequate mineral mixture, Basal Ration II contained

98¢ ground raw soybeens and 2% minerals. The supplemental velues of cystine (0.3%
of the ration) and a mixture of thiamin, riboflavin, niacin, pyridoxine and cal-
cium pantothenate, alone and in combination, were tested on both basal rations.
The vitamins were provided at a level whish gave a margin of safety of at least
1004, Vitamin A wae provided in all rations, in the form of cod-liver oil. After
70 days on feed, average daily gains, adjusted for block znd litter differences,
and feed consumed per ewb, gain (the latter indicated in parentheses) were as
follows (in 1bs.): B. Re I 0.48 (422), with cystine 0.72 (349), with B-complex
0,75 (378), with B-complex end cystine 0.86 (326); B.R. II 0.90 (276), with cys-
tine 0.98 (250), with B-complex 0.88 (266), with cystine and B-complex 0.92 (250).
The effect of cystine was significent (p < +05) under all conditions of the ex-
periment, and this effect was not greatly changed by the basel died which it
supplemented or by the presence or absence of B-complex. The average response

to eystine addition was 0,12 lbg. per day. B-complex supplement increased growth
by 0.21 1bs. per day on B, Re I, but had little effect on the all-soybean ration.
Additions of both B-complex and eystine to B.R. I made it quite comparable to
B.R' n.

Practical applications and public benefits achieved or in prospect:

It is apparent that raw soybesns are deficient in available cystine and/or
methionine. Where possible, it is, therefore, advisable to use processed
soybean meals in preference to the raw product since it has been wellw



9.

2e

established that heat treatment liberates these amino acids. If raw soy-
beans are used, the protein portion of the diet should be supplemented with

‘proteins rich in methionine, znd the pigs should not be kept on raw soybean

diets after they reach 100 pounds.

Publicationst

Peterson, W, J., Hostetler, E. H,, and Shaw, A. O. 1942. Studies in Feed-
ing Soybeans to Pigs. J. Animal Sei. 1, 360, Proc.

Hostetler, E. H., Peterson, W. J., and Shaw, A, O, 1943. Feeding Soybeens
to Pigs. Research and Farming, March, Vol. 1, Progress Report No. 2, p. 6

Manuseript prepared to be submitted to the Society of Animal Production.
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: HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION e :
C}-- HISC. GIFTS O %
ANNUAL PROGRESS REPORT, FEDERELSGRANT PROJECTS, 19 60

(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : PHS-Ramsey THE NUTRLTIONAL SIGKIFICANCE
OF PRECASTRIC ESTERASE.

2. DEPARTMENTS AND COOPERATING AGENCIES: Department of Animal Industry

3. PERSONNEL: H. A+ Ramsey, U. E. Otterbty, J. ¥. Youmg, and G. H. Wise. -

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): The effects of the following items on the
secretion of pregastric esterase by calves were investigated: continuous
nursing, length of nursing period, and rate of milk consumption. When 59 pounds
of milk were fed continucusly, as 10 successive S5-pound increments, the ensyme
content of each increment decressed progressively. The quantity of esterase
secreted into & single unit of milk was increased by increasing the length of
th:::rﬁup::‘. Increasing the rate of milk consumption stimulated the out-
pu pregas esterase tly. secrstion was in the
A .. . sligh Enzyne higher morning
The abomasal hydrolysis of milk fat by pregastric esterase was also
studied. Vhen whole milk was fed orally, the concentration of free fatty acids
in abomasal contents (removed 1, 2, and 3 hours after feeding) was 4 to 5 times
. higher than in contents where the milk was introduced directly into the abomasum. _
O Butyric acid comprised 37% of the free fatty acids in the oral-fed samples
' removed at one howr, thus indicating a relatively high specificity of pregastric
esterase for the glycerides of short-chain fatiy acids.

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :
The project provides basic information on the utilisation of dietary
fat, one of the major energy sources of the young calf.

Ut

. WORK PLANNED FOR NEXT YEAR:

Investigate the role of pregastric esterase in the alimentary
hydrolysis of dietary fat and the possible effect of this enzyme on
digestion. The electrophoretic separation of esterases from
various tissues and fluids will be studied.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

J. W. Young, #. A. Ramsey, and G. H. Wise. Effects of Age and Diet on the
Secretion of Pregastric Esterase in Calves. Submitted for publicatiom.
He A. Ramsey, J. W. Young, and G. H. Wise. Effects of Continuous Nursing,
length of the Nursing Period, and Rate of Milk Consumption oa the

P mvu off Pregastric ksterase bX Calves. Submitted for publicatiom.
repar X IR W 2 Yt

pproved

i (Director). 7
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ANNUAL PROGRESS REPCRT FOR STATE SUPPORTED PROJECTS
OF THE
NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
(Three copies to be submitted to Director's Office)

1. PROJECT: (Fund, number, and title): P.H.8,. (Ramsey) - The Hutritional Higrificence
of Pregastric iom: '

2. DEPARTMENTS AND COOPERATING AGENCIES: Ulepartment of inimal Industry
3, PERSONNEL: He A« Sampey, G. H. ¥ise and J. ¥, Young

4, RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential information should be so
marked)~

The secretion of pregastric esterase (FiE) was studied in 2 groups of calves
from 16 through 130 days of age. Uroup I was fed only whole milk, whereas
mlthhqulm mmmuwwfmsn.
non~fat milk, collecting the milk-saliva sixture from the cardial end of the
esophagus via & rumen fistula, and messuring the lipolytic activity thereof. Milk
fat was uved as the substrate. FOE secretion was unaffected by either diet or age
::..m-l‘-lo Cocasionally, 50 lb. non-fat milk was sham-fed as 10 suscessive 5-1b.
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5. USEFULNESS OF FINDINGS( Benefits to Agriculture and the general public and
contributions to science):

This preject provides basic information en the wtilisation of dietary fat, one of
the najor energy sources of the ycung calf.

o
.

;.‘ORK PLANNED hF.oR &E{(‘T ‘Y.E‘AR“

s will ' deternine the extent to which pregastric esterase is
wutuupamuo{.ﬁmru&mmmmuman
Saliva, containing ast-ic esterase, w hmuowu
umlrmumu-urow.nm.mu

7-WWW LU SRR A L Y Wo&rznm' Lairy

li x-:srnu of age and diet on the secre Wd
SRS B SR oo ooty P Tk e R
8. Prepared by He Ao Ramsey Approved " .

Director

Date February 20, 1959 Date



ANNUAL PROGRESS REPORT FOR STATE SUPPORTED PROJECTS
OF THE
NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
(Three copies to be submitted to Director's Office)

. PROJECT: (Fund, number, and title): pui.8, (Towe) - Hetabolism of Unsaturated
Patty Acids of Depot Fat. '

. DEPARTMENTS AND COOPERATING AGENCIES:
partment of Animal Industry and U. 8. mu- Health Service
. PERSONNEL:
8¢ Be Tove and ¥, H. Sauith
. RESEAR?H ACCOMPLISHMENTS OF THE YEAR (Confidential information should be so
marked):

Hice were fed various fatty scids and the fatty acid composition of depot fat
by gas W When linolsic, oleic or agristic seids are fed,
mmm these acids increase. There is no increase wien palmitie
stearic acids ave fed. With ap ingrease in depot fat lincleic seid, pelsitoleic
i is the only acid that decresses, and palmitic and stearic acids incresse.
an inerease in depot oleic acid only paluitic scid decreases, and there

mhmi . tr resul
peefngle, vi» Feading tripropion ts in the deposition of

i"ﬁﬁ‘ié
g?

. USEFULNESS OF FINDINGS( Benefits to Agriculture and the general public and
contributions to science): These studies will provide informstion on the factors
that affect the mwuumuuormaxpm The fatty acid compo~
sition say be of importance to the health of the population consuming these
produsts.

. WORK PLANNED FOR NEXT YEAR:
Continuation of the studies using other fattly scids. Studies on the mechanism
of gynthesis of unsaturated fatty scids by animals.

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
finetice o; the Depletion of mhic‘add in #ive. (feing reviewed) (
mcmmun Acid vethyl Esters by Gas (womatograpny. (Sub-
nitted to inalytical Chemi ‘x
. Frepared by Se Eo Tove Approved

Director

Date Folruary 20, 1959 Date



SES—Form 8
(June 12, 1957) ,,

D — HOBTH CAROLIWA ~ AGRICULTURAL EXPERIMENT STATION ‘Q :
ANNUAL PROGRESS REPORT, Fm PROJECTS, 19 60 :

(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : PHS-Tove METABOLISM OF UNSATURATED FATTY
ACIDS OF DEPOT FAT.

2. DEPARTMENTS AND COOPERATING AGENCIES: pDepartment of Animal Industry
. and U, 5. Public Health Service.
3. PERSONNEL: g, B, Tove and F. H. Smith.

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) : Studies on the effect of dietary fat on the fatty
acid composition of depot fat were continued. Frevious results had shown that
there were specific patterns of substitution for the various fatty acids. For
example, an increase in linoleic results in a decrease in palmitoleic and an increase
in stearic acid. This work has been extended to the different positions of the
glycerol moiety. These results show that at low levels of linoleic acid in depot
fat, the 2 position the glycerol is richer in linoleic acid than the alpha posi-
ticns. As the die le acid increased, there was an increase of
linoleic acid in the alpha positions, whereas the 2 position remained fairly con-
stant. 7The shape of the curves obtained suggests that different specificity patterns
may be associated with the two different alpha positions. In contrast, studies
with oleic acid showed oleate was deposited equally in both the imner and outer
_ positions of the glycerol skeleton, but the maximum level of oleate attained
{ suggests that trioleic may not be synthesized.
: ¥ork on odd-carbon fatty acid formation was also continued. When acids of
3, 5, 7 or 9 carbons are fed, a C~15 saturated acid and a C-17 acid are found in
the fat showing that the odd acids fed are probably broken down to a 3-carbon
chain and the odd acids in the depot fat synthesized from this.
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. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :
These studies will provide information on the factors that affect the
fatty acid composition of animal products. The fatty acid composition may
be of importance to the health of the population consuming these products.

6. WORK PLANNED FOR NEXT YEAR:
Continue studies on the distribution of fatty acids in the 3 positions
of the glycercl. Attempts will be made to differentiate between the 2
alpha positions. Studies on the effect of dietary fat on the depot fat
and milk fat of ruminants will be conducted.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

S.B.rmudl.n.huh.nnundm on of Linoleic Acid in Mice.
Areh. Blochem. ‘ 352-”5. 9

Se. B. Tove. Production Nusbered Carbon Fatty Acids from Propiomate in Mice.
Nature m- 16&7.

8. B, i g m a&gmdm ﬂotﬂnommht
‘ (Director). Q
Date___ ,s.’ a.' lms 21960 Date ;

k3




SES—Form 8
(June 12, 1957)

_  WORTHE CAROLYMA  AGRICULTURAL EXPERIMENT STATION O‘
ANNUAL PROGRESS REPORT, lm PROJECTS, 1980

(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title) : Butrition Foundation, CHINICAL WATURE AND
HECHANISNM OF ACTION OF A DIETARY FACTOR APFECTING COMPOSITION OF PAT

. DEPARTMENTS AND COOPERATING AGENCIES:

[

. PERSONNEL:

o

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked) :

Work eoordinated with Pif-Tove, Metsbolism of Unsaturated Fatty
Acids of Depot Fat.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :

5. WORK PLANNED FOR NEXT YEAR:

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

8. Prepared by Approved

&. B. Tove (Director). O
- -
Date—— mareh-35; 1960 Date el




NORTE CAROLINA AGRICULTURAIL EXPZRIMENT STATION
PROJECT OUTLIVE
Project No. S$-12
North Carolina Supporting Project
// y WM Date Submitted
e/ > M W Approved
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1. rTitle
Statistical Studies of techniques used in pasture evaluation.
2. Objectives:
(a) To improve pasture evaluation techniques through a study of the
nature and the magnitude of the errors in

(i) grazing trials

(ii) mechanically-harvested small plots
(iii) cage and mower-strip methods

(iv) indicator methods

(b) To p'rovide statistical consultant services to the other S-12
pasture technique studies.
3.- Reasons for undertaking Investigations:

Objective (a-i): 4n ever-increasing number of grazing trials is being
initiated, even though they are cumbersome and expensive. Any economies that
can be effected in the conduct of these trials will permit a proportional
increase in the number of tests that can be made. A logical first step in
the refinement of grazing experiments is to ascertain the magnitude and the
nature of the experimental errors, and to discern how these errors are re-
lated to factors such as (i) kind of animal, (ii) grazing procedure, (iii)
unit of measure, (iv) pasture size and number of animals per pasture, and
(v) general type of pasture.

Objective (a-ii). The cumbersome nature and the great expense of
grazing trials makes it necessary that new species and mixtures, alternate
practices with respect to fertilization, and certain other aspects of manage=
ment be screened by agronomic means. Hence, a good share of the knowledge
regarding pastures has been and probably always will be based on the results
of small-plot agronomic experiments in which mechanical harvesting is employed.
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Project Ho. $-12

North Carolina Supporting Project

Wevertheless, even among investigators who have used the agronomic methods
routinely, there is serious question as to the adequacy of the small-plot
results. Especially difficult is the evaluation of forage quality by these
methods. The first logical step in determining the adequacy of and means of
improving the agronomic studies is to ascertain the magnitudes of the cor=
relations which exist between the small-plot measurements (yield, botanical
and chemical compositions) and the per-acre and per-animal yields of animal
products under grasing.

Objective (a-iii): There is considerable conjecture as to the value

of the cage and the mower-strip methods. These methods, by their nature, are
of use only in conjunction with grazing trials. A primary objective of them
usually has been to estimate the amount of forage available for grazing and
the amount consumed by the animals, both per acre and per animal, but if
proper measurements are taken they can also provide indices of the intensity
of grazing of a sward and of the reactions of a sward to grazing., It is well
known, however, that the cage and the mower-strip methods are subject to
large errors of boti the random and the bias types. The occurrence of large
random errors requires that relatively large numbers of cages or mower-strips
must be used to obtain precision and the biases can result in unreasonable
and misleading data. There is a possibility that the cage and mower-strip
methods can be replaced by "indicator" methodsto obtain data on forage con-
sumption and by eye-estimation, point-guadrat or related procedures to ob-
tain data on intensity of grazing and sward reaction, Although at least two
8tations in the Southern Region have ceased using cage and mower-strip methods,
these methods are used widely. It is important, therefore, to assess the
errors associated with the cage and the mower-strip methods under a variety
of conditions, to ascertain possible means of reducing these errors, and to
compare cage and mower-strip results with the results of the "indicator",
point quadrat and related methods.

Objective (a-iv). Methods that utilize certain components of the feed
or feces (1liznin, chromogen, nitrogen, etc.) as indicators of the digestibility
of grazed forage have been dcveloped to a state of great promise. The digest-
ibility figures so obtained, combined with estimates of fecal output, permit

estimation of amounts of forage consumed. Yet the nature and the magnitude




Project No. S=12
North Carolina Supporting Project

of the errors in these procedures are not known, except perhaps under special
conditions, In addition to the use of M"internal! indicators to estimate
digestibility, Mexternal! indicators (chromium oxide, dyes, etc.) are being
usedwiir?hoxr‘)gggof? gcc:{ﬁgdax}wgrﬂnp%ggé collection of feces. However, diurnal

A 3
fluctuations in the fecal content of external indicators can introduce large
errors into the procedures. In order to minimize the errors due to the diurnal
variations, statistical studies of various fecal sampling schemes need to be
made.

Objective (b}: At least two and probably four or more Stations other
than North Carolina will be concerned in other S-12 technique studies. Certain
investigators who possibly will be involved have indicated a desire for person-
nel from North Carolina State College to consult with them regarding the
statistical aspects of their studies.

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

Objective (a=i): There is considerable material in the literature
which can be brought to becar on the matter of errors in grazing trials. The
general sizes of between-plot variability in yield of crops harvested by
mechanical means, between-animal variability in performance, and weighing
errors, are quite well known. Outside of preliminary information from this
station, however (Shepherd et al, Grazing and fire influences in pond pine
forests, N. C. Tech. Bul. 97, 1951; Lucas, paper presented at Animal Science
Meeting#, 1952), and one other reference (Williams, Proc, V Inte Grassland
Congress, 1949), no estimatesof overall errors for grazing trials have been
found. Estimates of portions of the errors have been published, e.g. Kincaid
using steers (J. Anima. Sci. L4i164-173, 19L5) and Nevens using dairy heifers
(Je Dairy Sci., 27:1011-101k, 19LL) give between-animal variabilities for
rate of gain of grazing animals. Furthermore, outside of the preliminary
work done at this station, there has been found little information relative to
the nature of the overall errors, i.e. the manner in which different components
of the errors (plot variability, animal variability, weighing errors, etc.)
enter into the over-all crrors, and on the question of how the magnitudes and
the natures of the errors vary for different units of measure and for dif-

#Copy attached.
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North Carolina Supporting Project

fercat methods of computing the units.

Objective (a-ii); No published work bearing directly on objective
(a~ii) has been found, A little work on this question has been done at North
Carolina State Collcge, bubtr the results are inconclusive,

Objective (a~iii)s Considerable work has been published regarding

cage methods and some rcgarding mower-strip methods. Particularly outstand-
ing are the papers of Linehan et al (J. Brit. Grassl. Soc. 1:1-29, 19L6; Ibid
2:1U5-168, 19L47; Ibid 7:73-98, 1952). Wagner et al. (J. Amer. Soc. Agron.
L2:487-L91, 1950) has published a paper dealing with the relative sizes of
the crrors of the cage methods and of the mower-strip methods. Linehan's
work provides a good account of the random errors and the biases under English
conditions and of how the biascs might be reduccd. The cffect on errors of
factors such as size and shape of cage or mowecr-strip have been studied to
some extent (c.g. G. W. Waylor, N. C. State College Ph.D. thesis, 1953).
Therc is need, however, for similar studies under a greater variety of con-
ditions, and critical attention nceds to be given especially to the proper
place of cage and mower-strip procedures in pasture rescarch programs.
Objcctive (a=iv): Work with the "internal! indicators (cspecially
lignin, chrosogen and nitrogen) shows that these proceduwres for estimating
digestibility can serve well for humid region forages (c.g. Reid et al, J.
Nutr. L6:255-269, 1952; Forbes, J. Anim. Sci. 9:231-237, 1950), but dif-
ficulties have been cncountered in applying the chromogen method to certain
descrt rangc specics (Cook and Harris, J. Anim. Sci. 10:565-573, 1951).
Quantitative information on the crrors to be expected under various divergent
experimental conditions is, howcver, lacking. Several studies have been made
on the usc of cxternal indicators (especially Cr203) with "grab! sampling
of feces in order to estimatc total fecal output. Particular attention has
been given to the diurnal fluctuations in fecal contcnt of the external in-
dicators (c.g. Kane et al, J. Nutr. L7:263-273, 1952; Hardison et al,
36:583, 1953), and ccrtain sampling schemes have been proposed to overcome
the errors which the diurnal fluctuations can causc. Unpublished expecrience
of investigators in the Southern region has shown, however, that the por=
posed schemes often can result in high errors. No methods of contrelling

these errors with certainty are known.
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Objective (b): Statistical personncl of North Carolina State College
who are associated with this project, have the following cxperiences (i)
several years of consulting with investigators in the Southern Region re-
garding problems in pasture cvaluation, (ii) a tour of the Southern Region
to study pasture evaluation techniques, and (iii) Organizer and Editor for
Scction K (Experimental Procedures in Grassland Rescarch) of the VI Inter-
national Grassland Congress. In addition this group has training and expericnce
in Statistics, Mathematics, Agronomy, Animal Husbandry, Animal Nutrition, and
the associated sub=fields and requisitc more basic scicnces, such as Bio=
chemistry, Animal and Plant Physiology, and Soils. In this group one Ph.D.
degree is held in Agronomy and two in Animal Nutrition,
5. Outline of Proccdure:

Collection of data; Data for these studies will be obtained primarily

from Stations in the Southern Region, but if such prove inadequate for re-
liable results, data also will be sought from Stations in other rcgions.
Although much of the data required for this study can uc obtained by cor=-
respondence, cxpcrience has shown that long delays in obtaining data cen be
prevented by having one of thc persons in charge of the project visit the
Station from which data arc to be obtained. Such visits are cspecially ad-
vantageous in somc instanccs for other rcasons. They prevent confusion re-
garding the type of data desired and yicld proper acquaintance with the man-
ner in which the cxperiments were donc.

Objective (a-i). Data will be obtained from grazing trials in which
two or more pasturcs (ficld replicates) have becn uscd on ecach treatment, and
which have been continued for two or morc consccutive ycars. Ficld replication
is necessary in order that thc errors cstimated include both major components,
i.c. the between-animal variability and the between-pasture variability. Ex-
periments which continue through two or more ycars are rcquircd to permit the
estimation of the interactions of ycars with trcatments and of ycars with in-
dividual pasturcs. In the Southcrn region there arc data alrcady availsable
from a considerable number of experiments of the type desired, and much ad-

ditional daba will become available during the next fou years. Several
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Stations have alrcady furnished data bearing on Objcctive (a-i) to North
Carolina and scvcerel others have indicated a willingness to do so. The

data obtained will be analyzed statistically using appropriate methods for
each cxperiment, Attempts will be made to explain the obscrved variations
in sizc of error by thc development of quantitative unifyinz theory which re-
lates errvor sizc to the definable factors which distinguish one set of cx-
perimental conditions from another.

Objective (a=ii)e Data will be sought which permit direct corrclation
of the rcsults from small-plot trials with thosc from grazing trials., In the
Southern rcgion there have been initiated a few studics in which grazing experi-
ments and comparable small-plot experiments are being done side by side,

Othcr sets of data involving the samc forage spccies, managements and soils
also will be useful even though not obtained in adjacent arcas or in thc same
years. Although fiecld rcplication is desirable in both the small-plot trials
and the grazing trials, it is not necessary. The statistical analyses basical-
1y will bc of the simple and multiple regression types in order to relate the
results from the two types of trials. Both linear and non-lincar rclations
will be investigated, and attempts will bc made to explain quantitatively any
between~-cxperiment variations in the obscrved relations,

Objective (a-iii)s In a large number of the grazing trials in the

Southern Region, cage or mower-strip data have been or arc taken routinely.
Adequately represcntative scts of such data will be obtained, Ficld rep-
lication of the pasture treatments is desirable, but not nccessary. A wide
variety of typcs of statistical analyscs arc possiblc for data bearing on
Objective (a-iii). Judgement will have to be made regarding the most ef-
fective analyses after the data arc in hand. Particular attention will be
given to the testing of the various procedurcs proposed by Linehan (previously
cited) for removing bias when computing results.

Objective (a-iv). Two Stations other than North Carolina in the
Southern region are receiving S-12 funds especially to further the work on
indicator mcthods. Several other Stations including North Carolina are also
doing indicator worke Data which alrcady arc or will becomc available bear-
ing on the crrors in using ecither "internal® or Mextcrnall indicator will be

analyzed as is appropriatc. Thc types of data and analyses nceded arc not
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clearly known at this time. It is anticipatcd thet special studies will have
to be designed and completed to provide proper data for some phases of this
worke

Objective (b): Statistical consultant scrvices will be provided for
the other technique studics rccciving S-12 supporte
6. Probablc Duration of project: Five years.
Te Datc of initiations July 1, 1953
8. Personnel:

Name Department and Staotion Relation to Projoct
He L. Lucas Statistics, Ne C. State Leader
Re Ge Petcrsen Statistics, e C. State Co-lecader
W. We Ge Smart, Jre Statistics and Nutrition, Co-lcader
Ne C. State
W. We Woodhouse, Jr. Agronomy, Ne C. State cooperator

The Technical Committce for Regional Project S-12, and pasturc pecrsomnel

at North Carolina and other Stations in the Southern Region and in the U.SeD.A. -

will serve in advisory capacities.
9. Cooperations
(a) Interdepartmental (North Carolina)t
Agronomy, Animal Industry, Statistics
(b) Other agencics:
State and Federal Stations and Agencics especially
in the Southern Rcgion,

2
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10. Financial Support.

Proposed Budget July 1953 to July 195Ls

Institute
of
Total Statistics 903

He Lo Lucas (1/L time) $2500 $2500
Re G. Petersen (1/2 time) 2640 $26L0

We We G. Smart, Jr. (1/L time) 1375 675 700
Secretarial, stenographic

and clerical help 1400 100 1000
Computing help 2600 600 2000
Travel® 835 235 600
Supplies and equipment 300 100 200
Total $11650 $L650 $7000

July 1954 and ont

The Institute of Statistics cannot supply funds in support of this
project after 1953-5L. This means thé:s-lZ funds will have to supply the
whole budget for 195,-55 and thereafter. The total budget should be ex-
panded about 30% in 1954-55 and therecafter.

(3

5 9b
“Travel for Objective (b) will be paid from the S=12 trust fund.
I\
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ANNUAL PROGRESS REPORT FOR STATE SUPPORTED PROJECTS
OF THE
NORTH CARCLINA AGRICULTURAL EXPERIMENT STATION
(Three copies to be submitted to Director's Office)

1. PROJECT: (Fund, number, and title): $79, investigetions in Animal Hutrition.
Fhase A - Cottonseed Meal Investigations

o. DEPARTMENTS AND COOPERATING AGENCIES: Department of inimal Industry (Nutrition) and
US4, AR3, FCRB Cotton livision |
3. PERSONNEL: Fe He Smith, Virginia W. Ssart, Claude ihyne and P. 4. Miller ‘

4, RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential information should be so
marked):
Seed progeny from varicus crosses of experimental genetic lines of cotton were
assayed for total gossypol content and were found to racge from 0.08 to 1.43%.

Cottonseed meals prepared from B genetically different seed lines were assayed
by feeding them to weanling rate at the 10% protein level with an ether-extracted
comsereial seed serving as a control., The gossypol content of the meals ranged
from 0.035 to 2.6386i. The meal with the lowest gossypel content produced the ‘
greatest gains and was followed by the meal with the next lowest gossypel content.
41l of the mesls were supsrior to the control. \

It was found in feeding trials with rats that diete containing about UE less
protein supplied by cottonseed meal containing 0.47% total gossypol would groduce
mw&umumu«mummmumum
goseypo was bound.

Lysine content, by the dinitroflucrcbenzens method, was not different for tuc
meals producing significant differences in gains.

5. USEFULNESS OF FINDINGS( Benefits to Agriculture cnd the general public and
contributions to science): These studies indicate thst improvement in the
nutritive quality of cottonseed meal may result from tie development of gemetic
lines of cotten saving a low gossypol content.

6. VORK PLANNED FOR NEXT YEAR:
The continuation of the experimental genetic lines of cotton for gossypol
content and to further study the causes of differemces in growth responses.

Te E;UBLICA;IONS ISSUED OE MANUS&?&I?T;S‘P ﬂwmlﬁf EIEM : Meal sad Oob
261

. . . o Ghem . .

the £2Feces’ of eStrpan et S’ Properties of Cottonssed. 4.
8. Prepared by Fe o Suith Approved 409 ng.ﬁ &
Director

Date ey ", 1959 Date



ANNUAL PROGRESS REPCRT FOR STATE SUFPPORTED PROJECTS
OF THE
NCORTH CARCLINA AGRICULTURAL EXPERIMENT STATION
(Threc copies to be subtmitted to Director's Office)

1., PROJECT: (Fund, number, and title): S=79, Investigations in Animal Nutrition.
Phase B - Microbiological Studies.

2. DEPARTMENTS AND COOFERATING AGENCIES: Department of Animal Industry

3. PERSONNEL: J. J. MeNeill

4, RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential informetion should be so
marked) :

Results have been obtained concerning the formation of volatile fatty aeids
by bovine rumen bacteria from carbon dioxide and molecular hydrogen. Washed
suspensions of rumen bacteria produce greatly increased amounts of acetic,
propionic, and butyric acids from carbon dioxide and hydrogen compared to controls
wherein hydrogen is replaced by nitrogen.

5. USEFULNESS OF FINDINGS( Benefits to Agriculture cnd the general public and

contributions to science):

a. The above findings are of fundamental importance because the fixation of carbon xide
using energy derived from the oxidation of molecular h{drogen has been reported on
once before, some 20 years ago. Such & reaction has no

b. This finding is of intersst to agriculture because the reaction described competes with
the methane reaction in the rumen, since both systems utilize carbon dioxide
en. The formation of fatty acids is a more desirable reaction because it results in

been known to occur in the rume
hydro-

he production of utilisable end-products, while methane formation results in the forme-

tion of an inert gn ooninining coniidorl le energy which is no longer availabla.t.o the
animal. Knowledgé of this fltt -ac g fo}n&tigg‘ :11“‘ mtx;ako %t ssible to ¢ &n
N . me s for favor s reaction a e expense o 0]
6. “ORK PLANNED FOR NEXT YEAR: methane system. pe
The isolation of the organism(s) responsible for this reaction will be attempted. If
a pure culture is obtained, characterization of the organism and the enzyme systems
responsible for the reaction will be carried out. With such information it should be
possible to determine whether this system is of quantitative importance in the rumen.
7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

None Q N MM

8. Frepared by ﬁlﬁh McNeill Approved

Director

Dote February 20, 1959 Date
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 mepemgaperyes  AGRICULTURAL EXPERIMENT STATION
ANNUAL PROGRESS REPORT, FEDERAESGRANT PROJECTS, 19,60

(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title) : l-ﬂ IEVESTIGATIONS IN ANINAL EVIRITION

mmmmamam

. DEPARTMENTS AND COOPERATING AGENCIES: Department of Animel Industry

. PERSONNEL: 3. 3, MoNeild
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) :

Experinents were conducted to determine if rumem bacteria ocarried out
the reaction 053@&30@ mmmmm
It does not that this resction ocoowrs in the rumen,

The geses produced by the formeniation of rumen contents from snimals
regedving purified diets weres analyszed, Carbon diexide and methene were
produced in all cases, and in e ratio of 90F COz snd 107 CHg. This retio
was ranmrkebly cons tant,

o,

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

It may be possible to infiuence the rumen famentetion to favor acetate
formation at the expense of methane formmtion, with comsidersble benefit to
the enargy metabolimm of the endmal,

. WORK PLANNED FOR NEXT YEAR:

mmﬁnm,uac—u,-&amqpudumu
motmmmoo, Hg.

nmwm&tmuwmunm

.mwmmnmmv o b

Jo d. MeSeill (Director) S
Date——simpeh- 3651960 Date o’
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ANNUAL PROGRESS R&PORT
NORTH CAROLINA AGRICULTURAL kXFERI™=NT STATION STATk PROJECTS

PROJECT: (Fund, number, and title): #=7% - Investigations in inimsl
lutritions Fhase C - Vierobial Vethane Formation in the Humen and “ffects
of the Yethane Weaction on the Uverall Rumen Vermentation

DEPARTMeNTS AND COOPERATING AGENCIES:

Department of ‘nimal Industry

PERSONNEL:
de do leleild

RESEARCH ACCOI'PLISH'ENTS OF THE YEAR (Confidential information
should be so marked):

Two phases of the microbial formation of rumen methane have been studied:
a. fiechanism of methane formation
be Influence of methane formation upon the rate of fermentation
in the rumen.

The principal results may be summarised as follows:

a. Formate appears to be the major precursor of methane. Rumen bacteria

were shown to carry out a rapid formation of methane from esrbon
dioxide and moleevlar hydrogen. - nriciment cultures of methanc jenic

bacteria have been obtained using carbon dioxide as scle carbon source

and molecular hydrogen as scle energy source, DI-limonene, claimed to

boawrummmaw-mnummn,mrmuu
without effect on the produstion of methane from formate.
be The rate of utiliszation of #lucose, pyruvate, and formate by rumen

bmtqr&nmtwndte!nmamwbytm-tmmwdnnm

the methsnogenie reaction.

USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science.):

as The absence of an effect of P-limonsne upon methane formation from formmate

casts doubt upon the feasibility of using such as a woans of aveiding

tha loss involved in the methano

resction.
be The %}h accelerates the microbial wtilization of

t the methane resetion
WORK PLANNED FOR hﬁ YEA%:

Mmeriye

S, e et

wm-

:lﬁ'um%u%‘?%’ﬁ’t& w zable

?‘!ernwinhemﬁmduinfmnth.pmmmﬁthmmwtho

mechanism of methane formstion from formate.

PUBLICATIOWS ISSUED OR MANUSCRIPTS PREPARED DURING THI. YELAR:
lonz

Prepared by 9s Je leleill Approved

Date March 5, 1958 Date




ANNUAL PROGRESS RiPORT
NORTH CAROLINA AGRICULTURAL kXFERIMeNT STATION STATE PROJECTS

PROJECT: (Fund, number, and title): 8-79 - Investigations in Animal
Nutrition. Phase B - Enzymes of the Alimentary Tract and Related Areas.
DEPARTMeNTS AND COOPERATING AGENCIES:

Department of Animal Industry

PERSONNEL:

H. A. Ramsey and G. H. Wise

RLSEARCH ACCOIPLISHVENTS OF THE YEAR (Confidential information
should be so marked):

This study pertains to esterases that are known to be secreted in the pregastric
portion of the aslimentary tract of the young calf. Because of inadequate funds for
technical assistance, however, work in this area has been dormant during the past

year.

USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science.):

WORK PLANNED FOR NLXT YEAR:
A study will be initiated to ascertain the effeets of age of animal and of diet

on the secretion of pregastric esterase by the ealf.
PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THL YEAR:

Ramsey, H. A. Photometric Procedure for Determining Esterase Activity.
Clin. Chem., 3:185 (1957).

Prepared bY_j, A, Ramsey __ Approved
Date __ yapeh 5, 1958 Date

( Director)




ANNUAL PROGRESS R&PORT
NORTH CAROLINA AGRICULTURAL EXFERIMmNT STATION STATk PROJEGCTS

PROJECT: (Fund, number, and title): iwjy investigations in irdmal
Sutrition. /hase & - Goltonsesd ¥eal Investisations.

DEPARTIMNTS AND COOPERATING AGENCIES: Departeent of Animal Industry {Mubtrition
Section), and V.S.0.A., A0S, Fu0.0.B., Cotton Division

PERSONNEL:
Fo He Smith, Virginia . Smart, P. A. ¥iller and Claude “hyne

RLSEARCH ACCOI"PLISHVENTS OF THE YEAR (Confidential information
should be so marked):

The gossypol content of cottonsesd produced in a breeding preject in whieh
reduction of gossypol was a faotor studied vas assayed chomically and bloleglosily
(rat growth). The nutritive value of soms of these low gussynol lines, grown in
Kexigze, have besn studied by feeding to rats, at the 10° protein level, after
mmmwmusmmmamwmm. The rats made
excellent growth on all meals exoept one which had a velatively high fossypol
eontent, mmmmmmumruau;mmmsfm
another meal havin: about the ssme goasypol contont.

& second feeding trial was conducted on meals (ranging fres 0.32 to 0.93%
Zossypol; prepared from seed frem low gossypel lines grown in forth Carelina.
411 the meals produged excellent growth,

umlmhnMMWﬂAoemm-mﬂwmoml-
ne seed,

USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science.):

The development of a variety of cotton gontaining a low level of gossypol
wit: cther desirable agronomis charscteristics should result in higher quality
cotionseed meal and cobionseed oil.

WORK PLANNED FOR NLXT YEAR:
&Km scne of tholin&m low=gossypol lines for gossypol centent and to
ovaluate the soed protein by fesding studies.

To attempt to determine the cause of Uhe differcnces in growth from the meals
with sbout the same gossypol content.

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THI YEAR:
Spsetrophotometrie letermination of Total Uossypol in Cottonseed Weal and Cottonseed
Heats (Accopted for publigation by the Journal of the imerican G4l Chemists

Seelety)

iffect of ‘ound Uossypol on the Growth Frometing ‘roperties of the Protein in
Gottonsesd, “oybesn and Peanut Yeals {'wing reviewsd)

Prepared by_ Fo He Smith APPPOVGd_M._____

Date Yareh 5, 1958 Date
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SES—Form 8
(June 12, 1957)

__ WORTH CARCLINA = AGRICULTURAL EXPERIMENT STATION
STATE
ANNUAL PROGRESS REPORT, REDERAixGRANE PROJECTS, 19 61

(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : STATE, $-79, INVESTIGATIONS IN ANIMAL
NUTRITION.

2. DEPARTMENTS AND COOPERATING AGENCIES: pepartment of Animsl Industry

3. PERSONNEL:  j, J. MecNeill, #. C. Heiser, E. Haywood, J. B. Murray,
J. T. Farlowe

4. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): gee §-235.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) : gao 5-235.

6. WORK PLANNED FOR NEXT YEAR: Funds to be redistributed, and
project closed.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR: gona.

Ny ¢
11 & i
8. Prepared by L3 ey \i"’-\ ] 1xa k Approved

{ |
Date__ pareh 2rigir cretil Date

(Director).




SES—Form 8

(June 12, 1957) ?
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. PROJECT (Fund, number, and title) : GENETIC COTTON MATERIALS DERIVED

7 Smith “'ﬁm‘ W, fmert and Claude Flhyme
5 RTESKEARCH ACCOMPLISHMENTS OF THE YEAR' (Confidential in-

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

‘content, snd bicasseying some of the meals for growth promoting properties.

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

A Preparea by“ ‘i" !."'! . cimns Approved

AGRICULTURAL EXPERIMENT STATION Q

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19 g5

(Three copies to be given to the SES examiner)

y GENETIC STUDY AED EVALUATION OF CYTO-

COTTOR IN APPLIED COTTON BREEDIRG (A) 8 of
SPECIES , WHICH CAN BE USEFUL
mw

ALY Growth of Cottoamsced
%ATING AGENCIES: of inizal Industry,
MI’! Field Crops snd USDA, ARS, FORB Divisien

formation should be so marked) :

medmmdml!hnhwt.w
ravel the gemetios of gossypol heritebility were analysed. Out of 77 semples
snalysed, 4 smuples omtained less than O.1%, 16 less than 0.3%, and 32 less
then O.5¢ gossypol.

superior to en wmextracted sonirel. .

The deletarious effects of bound gossypol in cottonseed meal experi~ u
mentally prepared and fed at the 107 protein level were slight whem con- ‘ 3
omtrations were sbout 0,857 or less end were marked as the level was
inoreased to 1,74

public and contributions to science) :

These studles give additional evidence thet the nutritional value of
cottonseed meal may bs improved by redusing the gossypol genetioally, and
thet the greatest improvement will be secured by lowering the gossypol content
af the seed to 0.5¢ or less.

WORK PLANNED FOR NEXT YEAR:

The continuation of esseying experimental lines of cotton for gossypol

F. H, Smith, Prepsration of Pure Cessypol from Disnilinogossypol. Jownal
of Amer, 0il Chea, Soc, In press. :

. H. Swith, C. L, Rhyne and V. W, Smart, Dietary Uvalustion of Cottonseed
*Protein fPom Cotton Bred for Low Gossypol Content, Submitted for publi-

’ a. l” (Director). 4
Date— yupeh 355 3960 Date




ANNUAL PROGRESS REPORT FOR STATE SUPPORTED PROJECTS
OF THE
NORTH CARCLINA AGRICULTURAL EXPERIMENT STATION
(Three copies to be submitted to Director's Office)

. PROJECT: (Fund, number, and title): S-154, The Eveluation of Feed Intake and

Digestibility in the Utilisation of Forage by Urasing Neat inimals.

. DEPARTMENTS AND COOPERATING AGENCIESI: Departaent of inimal lmm w—t of
L

Experimental Statistice, and Animal ‘usbandry Research Divisionm,

. PERSONNEL: We We Go Smart, Jr., G. Satrone, F. K. Smith, . R. Barrick, and

He Le Lucas

. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential information should be so

marked):

1o be able to use easily any indicator for & predictor of feed consumption
and digestibility it is necessary either that it be exereted unifermly in the
feces, or to make total fecal collections. 7o study ciurnal variation of
monastral blue as an indicator, the dye was mixed thoroughly with ground alfalfa.
After & conventional digestion trial with sheep, fecal samples were colleated
every four hours for a 2h-hour peried. MN.Mu\Mhmw’-
tion of the dye. By multiple covariance it was shown that approximetely WOZ (a€)
of the variations in dye concentration could be accounted for by variation in the
soncentration of the proximste constituents. Protein was the most highly correlated
constituent with an r = +6009, crude fiber was next with r = -.4637.

The ehromogen, copper-chlorophyll, asd conventional digestion trials were
compared with besf steers.

. USEFULNESS OF FINDINGS( Benefits to Agriculture ond the general public and

contributions to science):

1f indirect methods of estimating digestibility and consumption could be
developed, many expensive conventional trisls might be eliminated.

WORK PLANNED FOR NEXT YEAR:
mmmammmmmu
is some question as to whether blue »ight in part enter

“p‘“'.‘mm.
monastral the
mmummmumm«umw

animal body,

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED, DURING, T .
Smart, et al. Asmummﬁwﬂ%munwum

Ferage. BSubmitted t¢ Journal of Animal Soience.

. Prepared by We We Go Smart, Jr. Approved

Director

February 20, 1959

Date Date



NNUAL PROCRESS REPORT

NORTH CAROLINA ACGRICULTURAL EXPERIMENT STATION STATEL PROJECTS

1. PROJECT:(Furd, number, and title):
S«15h - The fvaluation of Fesed Intake and Pigestibility in the Utilisstion of
Forage by Orasing ¥West Animels
2, DEPARTMENTS AMD COOPERATIN: AGENCIES: Depts. of Anlmal Industry and Statisties (¥.C,
Agri. Txpt. Sta.), Animal and Poultry Husbandry Res. fransh, Agrl.Res.Ser. (U.S5.D.4.)
PERSONNEL:
4, ¥, O, Smart, Jr., . ¥atrone, F. H. Smith, 5. R, Harrick and H. L. lLucas
RESEARCH ACCOMPLISHMENTS OF THE YEAR(Confidential informetion should be so marked) :

in digestion trisls with gshesp fed fescue and alfalfa of differsnt stages of
maturity, shromogen or Cu-chlorophylls proved to be a good indlestor of digesti-
bility from either fesd or fecal composition. In the plfelfe, crude protein
also was a good indicator of digestibility from feed or fecal composition.
Crude protein in the fescue did not prove a good indicater. True protein
determinations ¢id not isprove the prediction of digestibility using protein.

gestion trisls with 1957 orops of alfalfa and fescue are now being conducted.

5. USEFULNESS OF FINDINCS(Benefits tc ugriculture and ths ¢oneral public snd cor-
tributions to science.):

The findings contribute to possible means of messuring forage yields by
grezing animals, which measurements are of primary importance in ascertaining
the economy of livestock preduction.

6. ugRﬁg PLANNED FOR NEYT YBAE;
tasting of monastral blue and ehromogens will be wede, since there is
some cuestion as to whether monsstral blue might in part enter the animal body.
Guy in dye, will be made radio-active to test this.

7. PUBLICATIONS ISSUED OR MANUS SRIPTS PREPARED DURING THE YEAK:
lione

8. Prepared by Yo W Go Swart, Jr. npproved

(Director)

eks ¥areh 5, 1958
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SES—Form 8
(June 12, 1957)

HORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEQMIANT PROJECTS, 1980

(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title) : Swl84, FVALUATION OF FEED INTAKE AND
DIGESTIBILITY IN THE UTILIZATION OF FORAGE BY GRAZING MEAT ANINALS

2. DEPARTMENTS AND COOPERATING AGENCIES: of inimal
of Experimental Statistios, and Ion-'m,
L: W W, G, Smart, Jr., G, Hatrone, F, H, Smith, H, L. Lucas, and

¥, B, Wise
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked) :

To be uwseful any indirecet indicator for prediction of consumption mnd
dlgestibility must be exereted wiformly, Studies have been made on the

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :

If indirect methods of eonsuwmption could be developed, meny expensive
conventional trials could be eliminated,

5. WORK PLANNED FOR NEXT YEAR:

Hew methods for determining lignin and chromogems will be tested,
Fredictions of consumption will be tested against seiling procedures where
consumpiion is known,

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Smart ot al, A Study of the Comparative Composition and Digestibility of
Cene Forage, N. C. Experiment Statien Tech, Bulletin No, 140 (In press).

. Prepared by. w 07 ok, fo Approved

oo

W, W, G, M. . (Director). Q

Date— _sareh 15, 1560 Date

PR |




SES—Form 8
(June 12, 1957)

. NORTH CAROLINA  AGRICULTURAL EXPERIMENT STATION ;
STATE Q
ANNUAL PROGRESS REPORT, kkRERAL«@RANE PROJECTS, 1961 ?

(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : 8;!_‘1?52,. THE EVALUATION OF FEED INTAKE AND
DIGESTIBILITY IN THE UTILIZATION OF FORAGE BY GRAZING MEAT ANIMALS.

2. DEPARTMENTS AND COOPERATING AGENCIES: Department of Animal Industry,
. Doﬁam of Experimental Statistics, Uepartment of Field Crops, Animsl
3. PERSONNEL: Husbandry Research Divisionm, ARS, USDA

- o ".

Pl 353004 0w X%:tdﬁpmcsm%r&ﬁm:"yE?Anat(%::'n?d'enm. g
formation should be so marked) : Major efforts have beem devoted to the study of
factors which affect digestibility. Three species of forages, at several
stages of maturity, were studied over several yesrs. Mamy chemical
analyses were studied to determine how these might predict digestibility.
The major trouble still remains in the N.F.E. end cellulose fractioms.
Some progress was made with acid fractionations of the complex carbohydrates.
Water soluble 1.25% Hps0,; and 4% HyS0; hydrolyzable fractioms are good
predictors, while 108 nﬁ 728 lzso‘ still leave better predictions to be
desired.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) : The ultimate goal is to determine the
value of a pasture in terms of herbage digestibility and im the amount
the animal harvests. The atteinment of these goals would be of great
value to pasture research.

6. WORK PLANNED FOR NEXT YEAR: york will continue along present lines.
More effort will be expended toward methods of determining comsumption of
pasture and factors which affect this.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR: Nome

7 @ [} .
8. Prepared by o (o 7 FPn f L Approved

¥. W. G. Smart, Jr. = {}Y
Date Mareh 28, 1961 Date 4
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I

—  HORTH GAROLIMA  AGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19
(Three copies to be given to the SES examiner) oL

PROJECT (Fund, number, and title) : 193, NUTRITION AND DISEASES OF THE
£

NEONATAL PIC,

9

o
bR

4.

9]

! lg;gm% VYol. 70, ¥o. 1, J... !&va&?’ 13-20.

DEPARTMENTS AND COOPERATING AGENCIES: animsl Muteition Section,
Dept. of Animal Industry, North Carolima State College i

PERSONNEL: J. 6.1 G. Mat

RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked) :

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) :

Lesrn ways and means to efficiently wesn pigs at the time of their birth.

5. WORK PLANNED FOR NEXT YEAR:

Lmh-hm-um“ﬂlmﬁwhthmxu.

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Lecce, J. G., & Matrome, C., “Torcinme Neomatal Nutrition: Effect of Weening Time
on the Maturation of the Serum Protein Profile.* J. Nutritiom, Vol. 73, No. 2,

Feb., 1961, pp. 167-171. -~ lecce, J. C. & Matrome, C., "Porcine neomatal mutyi-
tion: chd!mim-ilﬂmm-dpﬂmdthwm:

PP

(Director).

Date—ygren-27, 1961 Sl
» &




.Ix,c, ‘193 Anim Indus Nutrition and Diseases of the Neonatal Fig

1. STATE 2 PROJ. NO 3 DE=T 4 ARIREV. TITL
7. TITLE, PROJECT 38 UESCRIPTION OF WORK PR

NUTRITION AND DISEASES GF ‘M NEONATAL PIG —Study the effects of diet on
serum protein synthesis in the neocnatal pig; investigate the mechanism of
serum protein maturation in the neonatal pig; determine interrelationships
between rutrition and microbial diseases of the neonatal pig.

DESCRIPTION OF WORK

Neonatal serum proteins from unfed pigs were compared with serum from
mature pigs. This yielded an immature and mature serum protein profile.
The capacity of diets to augment and influence changes from the immature
profile to the mature profile were determined. It was found that pigs
nursing the sow not only had intense and immediate changes in serum
protein, but also continuous and rapid alterations toward the mature serum
profile. Pigs fed other diets such as cows milk experienced a dealy in the
development of their serum proteins. It was determined further that piglets
had to nurse the sow for between 2 and 4 days before they were sufficiently
mature physdologically so that mo delay was experienced in serum protein

5 e
6 x-ReE

development .
HATCH| RRF | AMA | NON- | NEW REV. WMAR- | 9 DURA- |10 COORPERATION 11 ABBAGVAL JATES T2 x-REF.
8 INOICATE ! | Fea | KETING Yétuu
TYPE OF | | 11-30-
PROJECT | x | | ’ l‘ 59
L i
'3 STATE 14 PROJ NO.|1S. DEPT 116, ABBREV TITLE ) 17 REF

N.C. 193 “Anj,! Indus PNutrition and Diseases of the Neonatal Pig |

18. RECOMMENDED FOR APPROVAL

TiTLE SIGNATURE DATE

B SECTIONS 13, 19, AND 20 NOT APPLICABLE FOR

PROT 2 orprymynpy APTDOVED nv apan

19. APPROVAL OF DIRECTOR, AGRICUL TURAL EXFERIMENT STATION
SIGNATURE DATE

20. FEDERAL-GRANT PROJECTS ONLY-TO BE APPROVED BY STATE EXPERIMENT STATIONS DIVISION, WASHINGTON, D, C.

SIGNATURE DATE
INSTRUCTIONS: Complete ltems 1, 2, 3, 7, 8, 9, 10, 18, and 19. Under ltem 7, show tiele 1n ¢ APS, wemize objectives and leave space between the vo-
Jectives and description of work proposed. Focward original of this form with required number of project outlines (o State Experiment Stations Division,
Vashingtoa, D. C. (See reverse side for Essentials of an Fxperiment Station Prorect Outline. )
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NORTH CAROLINA STATE COLLEGE
SCHOOL OF AGRICULTURE

0ffice of Director of Research

PROJECT ACTION N ICATIO

DEPARTMENT:  \nsme) tnustery
PROJECT IS0.¢  g.opatis i souns it
PROJECT TITLE: gpy wutritional Significence of Pregastris Estersse

|

ACTION TAKEN: spproved as Stete project May 31, 1960

R. L. Lovvorn
Director of Research

cc: H. A. Stewart
Accounting Office
Department Mead
Director's Office




NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

1. Title
The Nutritional Significance of Pregastric Esterase

2. Objective(s)

a. To investigate the origin of pregastric esterase and to study factors
affecting its secretion.

be To investigate the nutritional importance of pregastric esterase to the
animal at different stages of postnatal development.

c. To study various biochemical properties of pregastric esterase.

3. Reasons for undertaking Investigations*

Alimentary lipolysis is recognized as a prerequisite to the absorption
of dietary fat. Although pregastric esterase, a lipolytic enzyme present in
saliva, is known to hydrolyze fat in vitro, its importance in the digestive
processes of the intact animal have not been established. As a source of
energy, fat is a particularly important constituent in the diets of young
mammals, thus accentuating the need for studying enzymes involved in the
digestion of fat. This need is further emphasized by the diversity of fats
being added to feeds and food.

* Including economic justification




2 Project No: o o v s o ssmamss o2

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

See National Institutes of Health Project No. A-2230, pages 7-8.

5. Outline of Procedure:

See National Institutes of Health Project No. A-2230, pages L-6.



3 Project No. .....................

6. Probable Duration of Project: 3 years
7. Date of Initiation: January 1, 1960
8. Personnel:
Name Department Relation to Project

He A. Ramsey Animal Industry Leader

9. Cobperation:

a. Interdepartmental

b. Other Agencies
National Institutes of Health of U. S. Public Health Service




4 Project No.. . ....ooovnuvennn.

10. Financial Support:

ALLOCATION OF FUNDS
Tt 3
ems Hatch Regionsl . State | Other Total
1. Salaries ZH8
H. A. Ramsey $7,000.
E. Barnes $3,312.
G. H. Wise 1,256.
2. Labor
3. Travel 150.
4. Equipment &
Supplies 2,788.
5. All Other (Contra¢tual and
Printing) 400.
Total $3,256. | $6,650.
b. Proposed Future Budgets:
Year Salaries Exp{l‘:;?tlures Efltll;:lcl::lteed
1961-1962 $11,568. $14,906.

11. General Remarks:



5 Project No. . ....................

SIGNATURES OF APPROVAL

Chief, Office of Experiment Stations
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WAGRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, WPROJECTS, 19 61
(Three copies to be given fo examiner)

. PROJECT (Fund, number, and title) : STATE, S-232 THE NOTRITICNAL SIGNIFI=
CANCE OF PREGASTRIC ESTERASE.
. DEPARTMENTS AND COOPERATING AGENCIES:

Ardusiayor Public Health Service
’ ﬁ.hm.ﬂ.ﬂ-ﬁm,muo

. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

formation should be so marked) : of Wit e ted
tissues from the calf were subjected to electrophoresis im starch gel.
The different esterases in each tissue then were located by a special
amm-. Two esterases, each posseasing a characteristic

trophoretic mobili
tissues and in the parotid and submaxillary salivary glands. These two
esterases were also found in the liver, but they were not present among
the esterases found in extracts of the rumen, reticulum, omasum, abomasum,
duodenum or pancrees. These two engymes are believed to be the components
of pregastric esterase, though attempts to confirm this by examining the
saliva have been unsuccessful. Preliminary evidence suggesis that these
tuo esterases differ in their substrate specificity and that they are not
present in the same ratic in different tissues use. Q

=

bo

Department of Animal

<o

-

=

. USEFULNESS OF FINDINGS (Benefits to agriculture and the general
public and contributions to science) :
The project provides basic information
on some of the enzymes involved in the utiliszation of dietary fat, one
of the major energy sowces of the young calf.

6. WORK PLANNED FOR NEXT YEAR:
To study the substrate specificity
of each enzyme in pregastric esterase from the calf. To observe electro-
phoretically the distribution of esterases in similar tissues from the
lamb and the kid. To comtinue investigations of tue guantitative role
of pregastric esterase in abomssal hydrolysis of milk fat by the calf.
. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

-3

1. Effects of Age and Diet on the Secretion of Fregastric Esterase in
Colvese de We !Q%IO‘QMMGCKC W-J.Mfy&d.
h3: 1068 :(1960).

0 Lol DAG

#* He Ao Hamsey, J. W. Youmng, and Q. He Wise. J. Dairy sci. L3: 1076 (1960)
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. PROJECT (Fund, number, and title) : STATE, $§-233, METABOLISM OF UNSATURATED

. PERSONNEL: samuel B. Tovs, Aan J. Hawkins, Amne ¥. Cannom, F. H. Smith
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-

SO HINOINGE (Beneiie o ne
. USEFULD SS (6] FINDII\(, (Benefits to agriculture and the general pormal dists.

.. WORK PLANNED FOR NEXT YEAR:  Comtinue search for a stereospecific

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

. Prepared by it ttonm

1
NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION 1
STATE
ANNUAL PROGRESS REPORT, BEDERMIXGRANT PROJECTS, 19 61

(Three copies to be given to the SES examiner)

FATTY ACLDS OF DERPOT FAT (THE CHEMICAL NATURE AND MECHANISM OF ACTION OF A
DIETARY FACTOR AFFECTING THE COMPOSITION OF FAT - Nutritiom Foundation)
DEPARTMENTS AND COOPERATING AGENCIES: pepartment of Animal Industry,

Public Health Service, Butritiom Foundatiom

formation should be so marked): pPrevious work has shown that the synthesis
of the depot fat of animsls is far from s random process. Not only does one
fatty acid exert a specific influence on the deposition of the other fatty
acids, but a2lso there are differences with respect to positiom im the tri-
glyceride molecule. It had been previcusly observed that there are two
rates of limoleate disappearamce from mice given a fat-free diet after having
been on a high linoleic acid regimen. Recent work shows that the fast
rate of dissppearance is associated with one of thes alpha positions, and
that the acids of the beta position are metabolized more slowly.
Experiments on the synthesis of lipid from palmitoyl-Coi by enzyme
preparations of rat adipose tissue are being conducted im an effort to
account for some of the specificity effects obssrved with the imtact
animals. g
Tripalwitin containing cu-pnlntuc acid in ome of the a positions O
(stereospecific) and in the § position have been synthesized. Using ;
these substrates we are currently searching for a lipase that will
hydrolyze the a positioms of triglycerides stereospecifically.
Work il eou‘bontu- with proj-ct H-29 has shown that less hydrogenation
of dieta croflora occurs on purified diets tham on

public and contributions to science) :

These studies will provide imformation om the factors that affect the
fatty acid composition of amimsl products. The fatty acid composition may
be of importance to the health of the population consuming these products.

lipase and studies on lipid synthesis by enzyme systems of adipose tissue.
Initiate an investigation of the hydrogemation system of the rumen
microflora. Continue studies on the metabolism of odd-numbered carbon
fatty acids.

S. B. Tove. The Origin of Depot Fat. J. Deiry Sei., 433 1354-1360, 1960.

L.

A pproved =
Samuel B, Tove (Director).
Date—m_”'-%i Date ’ -g
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EROJECT ACTION NOTIFICATION
DEPARTMENT:  )name) Industry
PROJECT NO.: g.233 (Mise. G4fts, NIH Grant No. A2483)
FROJECT TITLE: jotebolism of Unseturated Fatty Aetd of Depot Fat

ACTION TAKEN: sposoved as State project on May 31, 1960

DATE: 3une 1, 1960
COMMENT: s project was epproved and supported by National Institute

R7 L. Lovvorn
Director of Research

cc: H. A. Stewart
Accounting O0ffice
Department Head
Director's 0ffice




NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

P ot A_ohR
Project Nos-djg(NIH Gla.nu .NC . A-2203

Date
Submitted
Approved .May. 31,..1960...
Revised ......................

1. Title
Metabolism of Unsaturated Fatty Acids of Depot Fat

2. Objective(s)
a. Determine the biochemical factors that influence the deposition and
depletion of unsaturated fatty acids in depot fat.

be Determine the mechanism of action of the factors.

(See National Institutesof Health Project No. A-2L83, page li, for detailed
objectives.)

3. Reasons for undertaking Investigations*

The keeping quality, flavor and nutritional value of animal products
depend in a large measure on the fatty acid composition of the fat.
Consequently it is of importance to understand the process whereby the i
fatty acids are deposited in an animal fat with the view of its ultimate
control by man. The recent implication of linoleic acid in the control
of atherosclerosis makes this problem even more timely.

* Including economic justification




2 Project No. .....................

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

See National Institutes of Health Project No. A-2483, page 7.

5. Outline of Procedure:

See National Institutes of Health Project No. A-2L83, pages lL~6.




3 Projeet No. .....................

. Probable Duration of Project: 3 years

. Date of Initiation: January 1, 1960

. Personnel:
Name Department Relation to Project
S. Be 'I‘ow_le Animal Industry Leader
F. Ho Smith Animal Industry Co-Leader

9. Cobperation:

a. Interdepartmental

b. Other Agencies
National Institutes of Health of U. S. Public Health Service.




4 PEOJEEEANOY. .. vonmmmgpn: g

10. Financial Support:
a. Proposed Budget 7/1/60. ... to . 6/30/61

ALLOCATION OF FUNDS
Ite =
e Hatch Teesional ’ State I Other Total
1. Salaries PHS
S. B. Tove $6,980.
Ann Cannon $3,720.
Ag. Res. Asst. III 3,312.
F. H. Smith 2,000.
G. H. Wise 1,000.
R. L. Anderson 1,500.
2. Labor
3. Travel 150.
4. Equipment &
Supplies 5 9480 .
5. All Other (Contradtual and
Communijcations) 650.
Total ‘ P14,792. §10,000.

b. Proposed Future Budgets:

. Total Estimated
Year Salaries Expex?ditures ?n::‘:::ne
1961=1962 $18,512. $24,792.

11. General Remarks:



5 Project NO. .« ... e oo e s ssmmins s ae

SIGNATURES OF APPROVAL

1. Approval of Project Leaders

Date November 24, 1959
Title. .Research Assocjate .Professor .................
Date November 2k, 1959 = J’- ?/YZW,Z( ........................
Title. Research Associate Professor . ...............
Date. .

MDEB.. . s o 5 o s 5 s svwsorsvs & 08 % T S S S STAR N 6 R e 8 B B BB E §  § B B
Head,. .. ... .. ... .
DI ¢ c s nF e B R B AREEETHTE B H g neitie 5 6 menmit 58 % 5 S 6§ % A AR 5 RN R A
BOB - oo 2w 5 wiomra s £ 5 5 v 2 5 T B P S G SRS § B 8 S MRS S B E S S
5 O L
Head,. ... ... .. .

Director, North Carolina Agricultural
Experiment Station

Chief, Office of Experiment Stations




3 22 . (Ledve Blank)

r = U. S. Department of No.
: HEALTH, EDUCATION, AND WELFARE ;

Roddate  10-17-6 PUBLIC HEALTH SERVICE 55 A-2483 (C251)

NATIONAL INSTITUTES OF HEALTH
Council _March /61 NUTR (3)
. Formerly

Y APPLICATION FOR RESEARCH GRANT

(A PRIVILEGED COMMUNICATION) NRP (NO)

Apphcanon is hereby made for a grant in the amount and for the period stated, for the purpose of con-
ducting research as described herem. in accord with the Agreement signed below.

A.
B.

m

J.

AMOUNT REQUESTED: $_19,250 (Same as total of itemized budget, page 2, item A8)
PERIOD DATES:_ September 1, 1960 s August 31, 1961 (Normally 12 months. Ses instructions)
Mo. Day Year Mo. Day Year

TITLE OF RESEARCH PROPOSAL (Do not exceed 53 typewriter spaces)
METABOLISM OF UNSATURATED FATTY ACIDS OF DEPOT FAT

x : A-2483 (C2)
PRINCIPAL INVESTIGATOR: ‘
Name_Samuel B, Tove Telephone NolE 4=5211 241
Tile_ Professor Dep or Service_Animal Industg
Mailing add of R h ofice North Carolina State College
Raleigh, North Carolina

Institution North Carolina State College lswu%iol;ivmm School of Agriculture

CO-PRINCIPAL INVESTIGATOR, if any. (Name and title only)
Frank H. Smith, Associate Professor

INSTITUTION SPONSORING REQUEST N.C.State Colle/sf, NAME, TITLE, AND ADDRESS OF FINANCIAL OFFICER:
NemQE Agriculture and Engineering of t 5
1 Spiversity of N rth Caroling J. G. Vann, Business Manager.

Raleigh, N. C. N. C. State College

Raleigh, N. C.
Name & title of ofﬁcxal thorized to sign
half of msmuhonw 0%% {ml chaP 1 J r. Manner in which check(s) should be drawn: {746408)

Eg;giina, 2821 % UEi"‘ of North N. C. Agricultural Experiment Station

AGREEMENT: It is understood and agreed by the undersigned that any grant received as a result of
this application is subject to the following terms: (1) Funds granted as a result. of this request are to
be expended for research or related purposes as governed by Public Health Service and grantee
institution policies; (2) the grant may be revoked in whole or in part at any time by the Surgeon
General of the Public Health Service, provided that a revocation shall not include any cr.mount obligated -
previous to the effective date of the revocation if such obligations were made solely for the purposes
of research; (3) all reports of original investigations supported by the grant shall acknowledge such
support; (4) if any invention arises or is developed in the course of the work aided by the grant, the
undersigned will either (a) refer to the Surgeon General for determination, or (b) determine in accord-
ance with.grantee institution's own policies as formally stipulated in a separate supplementary agree-
ment entered into between the Surgeon General and the grantee institution, whether patent protection
on such invention shall be sought and how the rights in the invention, including rights under any
patent issued thereon, shall be disposed of and administered, in order to protect the public interest.

PERSONAL SIGNATURES (in ink) / A e
(1) Principal I

(Samg as shown in “E" above)

(2) Autherized official of { ?
applicant insliluhon__fzmj " ¥ /’ A4 (/
(Sétftie as sHc " above)

own m

(} f)/j Mail completed applicatis '6:

Division of Research Grants
National Institutes of Health
Bethesda 14, Md.



A. BUDGET REQUEST (for the period shown on page 1) A2483 C281

m (2) 3)
1. PERSONNEL % time Requested
List all positi including Principal and Co: i A ts req d must not exceed on this from PHS
proportion of total salary computed from % of time spent. project (omit cents)
None - |8
%
%o
%
Yo
%
P
2. PERMANENT EQUIPMENT, itemize (see i i .
Model 314X Packard Automatic Tri-Carb Liquid Scintillation $
Spectrometer 12,500
Beckman/Spinco Model L Preparative Ultracentrifuge 6,000
3. CONSUMABLE SUPPLIES, itemize (see instructions)
None s ‘
|
4. TRAVEL, itemize (see instructions)
None $
5. OTHER EXPENSE, itemize (see instructions)
None [ " s
6. TOTAL DIRECT COST REQUIREMENTS s 18,500
7. INDIRECT COST ALLOWANCE (The administrative official signing this application may request on $ 750
amount for indirect costs. Beview detailed instructions) (Round to low dollar)
8. TOTAL BUDGET (Same as amount shown in item A, page 1) $ 19,250
8. ESTIMATE OF SUPPORT REQUESTED FOR THE YEAR FOLLOWING THE BUDGET PERIOD ITEMIZED
ABOVE. Applicants for l-year grants should type the word “None” in space for TOTAL BUDGET
shown below. "
P 1 i ppli Travel Other Sy Tudiins TOTAL BUDGET
s None s X&XERR |s None s None s None s XBXEE8 |s XER s X9XRER
None None None None

C. ADDITIONAL YEARS OF SUPPORT, beyond the 2 years covered above, if requested. Please show the
TOTAL AMOUNTS required for each such additional year, including indirect cost allowance.

3. $ None 4.$__ None 5.3 None 6. $_ None 7.$__None
Rew. 780 Page 2



A2483
RESEARCH SUPPORT

List all other research support of the Principal Investigator, including that from own institution, and appli-
cations that are pending. Use continuation page if necessary. .See instructions.

A. PUBLIC HEALTH SERVICE SUPPORT:
GRANT
NUMBER

TITLE OF PROJECT

C2S1

(1) Active or approved:

A-2483

AMOUNT PERIOD OF SUPPORT

@) Appl d, awditing deci

None

Metéabolism of Unsaturated Fatty Acids of Depot
a

$11,500 [ 9/1/60 to 8/31/4

B. ALL OTHER RESEARCH SUPPORT:

SOURCE

TITLE OF PROJECT

(1) Active or approved:

NSF

AMOUNT PERIOD OF SUPPORT

Interrelationships in the Metabolism of
Short Chain Fatty Acids

(@) Appli

None

$21,600 [7/1760 to

6/30/63

PHS 398
Rev. 7-59

Page 3



A2483 C2S1

BIOGRAPHICAL SKETCHES

Provide brief sketches for professional personnel already selected who are to be actively engaged in this
project. The following format should be used for each person, with Co-investigator (if any) immediately
following Principal Investigator, then other professional personnel, lettered consecutively.

A. pi 1 Investi ._Samuel B. Tove, Professor
: i " (Nome and fitle)
1. Date of birth:7/29/21 . Place of birth:_Baltimore, Maryland
Present nationalif United States : Male [X; Female [J.

2. Educational experience:
a. Degrees conferred (Begin with baccalaureate degree. Identify honorary degrees undarrﬂe!d.):

DEGREE INSTITUTION CONFERRING FIELD(S) YEAR
B.S. Cornell University Nutrition 1943
M.S. University of Wisconsin Biochemistry 1948
Ph.D. University of Wisconsin Biochemistry - 1950
b. Other h ining and exp iadly that bli h q i in area covered by this’

application:

WHERE NATURE YEAR

Oak Ridge, Tennessee Isotopes Technique Course 1951

3. Fields of present major scientific interest, in order cf choice:
Biochemistry, Nutrition, Bacteriology

4. Supplemental information: Societies: American Association for the Advancement of Science,
Américan Chemical Society, American Oil Chemists Society, American Institute
of Nutrition, Society of the Sigma Xi, Phi Lambda Upsilon, Gamma Sigma Delta

B. Frank H Smith, Associate Professor
(Name and title)
1. Date of birth:_2/18/03 : Place of birh:_Cornelius, North Carolina. y
Present i United States : Mole [3; Female [J.

2. Educational experience:
a. Degrees conferred (Begin with baccalaureate degree. Tdentify honorary degrees under field.):

DEGREE - INSTITUTION CONFERRING FIELD(S) YEAR
B.S. Davidson College Chemistry 1926
M.S. North Carolina State Collegg Chemistry 1931
b. Other h ini ond experi especicily that blishi h @ in area covered by this

application:
WHERE NATURE YEAR

University of North Course in Instrumentation 1941

Carolina

Fields of present major scientific interest, in order of choice:
Biochemistry, Analytical Chemistry, Nutrition
Supplemental information:
Societies: American Chemical Society, American Oil Chemists Society, North
Carolina Academy of Science, Society of the Sigma Xi

»

[

PHS 398
Rev. 7-58 Page 4
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RESEARCH PLAN AND SUPPORTING DATA

Details of the proposed plan and other necessary data should be typed (single spaced) in accord with the
outline below, which is suggestive only. See instructions. Please continue numbering pages in sequence
for entire application. Additional continuation sheets, if needed, may be requested irom the Division of
Research Gromts.

1. RESEARCH PLAN ; -

A. Specific Aims - Provide a concise statement of the aims of the work immediately proposed, and
relate these to your long-term goal. ‘

B. Method of Procedure - Give details of your research plam, including how results will be ana-
Iyzed. For each specific aim mentioned in #A" show how your plan is expected to fulfill the
aim.

C. Significance of this Research - Explain why the results of the proposed work may be importomt.

D. Facilities Available - Describe the general facilities at your disposal. List the major items of
permanent equipment.

2. SUPPORTING DATA

A. Previous Work Done on this Project - Describe briefly ony work you have done to date that is
particularly pertinent.

B. Resulis Obtained by Others - Summarize important results to date obtained by others on this
problem, citing publications. Select no more than five.

C. Personal Publications - Cite your most important publications on this or closely related work.
{ist no more than five.

D. Justification of Budget - Defend itemized budget for the initial period (A, page 2) where you
feol it necessary, and delineate reasoning basic to budget estimates for continuation years.

1. RESEARCH PLAN
A. Specific Aims — The overall objectives of this project are the determination
of the biochemical factors that influence the depletion and deposition of
fatty acids in depot fat and the determination of their mechanism of action.
The specific aims for the future are detailed in the request for
renewal that has been submitted with this request. Those aims specifically
concerned with the equipment requested herein are: /

1. Determination of the mechanism whereby one fatty acid exerts a
specific influence on the deposition of other fatty acids, and the
determination of the mechanism of positional specificity of glyceride
structure.

2. -The determination of the specificity of lipases in general with
the hope of finding a lipase exhibiting stereospecificity in the
hydrolysis of one of the alpha positions of the glyceride.

Work on the solution of both of these problems has been initiated.

The equipment requested is needed for the solution of these problems in that
both involve enzyme systems requiring high speed centriiugation in their
preparation and that both require the measurement of C* in lipids.

B. Method of Procedure = Procedure for specific aim 13 A microsomal system
from rat adipose tissue has been found that will synthesize glycerides from
palmitoyl=CoA and either L-oa~glycerolphosphate, phosphatidic acids, or
1,2 diglycerides. Attempts will be made to solubilize, fractionate, and
resolve this system into the individual enzymes that comprise the complex.
Glyceride synthesis will be determined by measuring the incorporation of
labeled fatty acids into glycerides that will be isolated from the
incubation medium by chromatography on Florosil or silicic acid.

The microsomal system is prepared from homogenates of rat adipose
tissue by differential centrifugation, the final step being sedimentation

L Page 5



D

at 109,000 g. Attempts will be made to brzak tha=
particulate complex by means of techniques such as solvent A?2483 CZS‘
extraction (e.g., butanol), detergent extraction
(e.g., sodium cholate), aqueous extraction of acetone powdars or sonicates
of the microsomes. If the complex can be broken and solution of the proper
enzymes obtained, attempts will be made to purify the enzymes by the usual
protein fractionation techmiques.

Initial emphasis will be placed on the synthesis of triglycerides from |
aT acyl-CoA ester and a 1,2 diglyceride. The coenzyme A esters of various
C 4 labeled fatty acids will be prepared by means of a microsome preparation
from guinea pig liver (J. Biol. Chem., 204: 329, 1954). Diglycerides
containing various fatty acids in different combinations and eonfigurations ‘
(e.ge, 1 cleyl-2 palmitoyl diglyceride and 1 palmitoyl=2 oleyl diglyceride) ‘
will be prepared by esterification of the 2 position of symmetrical 1,3
diglycerides, The mixed 1,2 diglycerides will be isolated following
hydrolysis of the triglycerides by pancreatic lipase.

Subgequently it is expectad to study the synthesis of phosphatidic acids
and the lipase catalyzed exchange of one fatty acid by another by the adipose
tissue enzyme systems.

Procedure for specific aim 2: The curve depicting the increase in
linoleic acid in the alpha positions of mouse depot fat with an increase
in dietary level showed two slopes. This finding coupled with the fact that
different enzyme systems are involved in the esterification of the two
alpha=-hydroxyl groups of glycerol suggests that the two alpha positions of the
triglyceride may have different fatty acid distributions. This idea could be
tested if there were available a lipase capable of stereospecific hydrolysis
of one of the alpha positions. We have therefore initiated a search for a
stercospecific lipase, for in addition to testing the notion above, such a
lipase, if found, would bz an extremely valuable tool in the study of glyceride
structure. Even if not found, the search will provide data on the specificity
of the various lipases toward hydrolysis of a or B esterified fatty acids.

Tha general procedurs used will bs that of incubating a purified lipase
with an appropriately labelad substrate and determiniTE the specific activity
of the hydrolysis products. Tripalmitin containing C labeled palmitic acid
in the 1 position of the triglyceride has been preparad from D=dipalmitin and
carboxyl=labelad palmitoyl chloride. Tripalmitin containing labeled palmitic
acid esterified at the 2 position of the glyceride will be prepared from 1,3
dipalmitin and cl4 1abelea palmitoyl chloride. Purified lipases will be
preparad from various sources such as seads (e.g., oats, wheat, castor bean),
molds, and animal tissues (e.g., adipose tissue, gastric mucosa, liver) and [
examinad for specificity of hydrolysis. ‘

Significance of This Research = With the reeent involvement of unsaturated

fatty acids in atherosclerosis, knowledge of the metabolism of unsaturated
fatty acids of depot fat is of immediate concern to the understanding of this
disease that is vital in the achievement of measures for its prevention and
cure.,

Facilities Available - The following are the major facilities available:

chemical laboratories and associated general equipmentj air conditioned
animal room with fecilities for housing 280 mice and 120 rats individually;
radioisotope equipment such as Y spectrometer, gas flow counter with
automatie sample changer. Major items of laboratory equipment include
spactrophotometers, refrigerated centrifuge, fraction collector, and gas
chromatography apparatus.




DO NOT TYPE IN THIS SPACE - BINDING MARGIN

2. SUPPORTLNG DATA ’ - ‘
A. Previous Work Done on this Project = See Request for : (AA B b2~ T

=)

. thin window and an automatic sample changer. Although this apparatus is

Renewal of Grant No. A=2483 entitled "Metabolism of
Unsaturated Fatty Acids of Depot Fat".

Results Obtained by Others = See Request for Renewal of Grant No. A=2483
entitled "Metabolism of Unsaturated Fatty Acids of Depot Fat".

Personal Publications = See Request for Renewal of Grant No. A=2483 entitled
"Metabolism of Unsaturated Fatty Acids of Depot Fat".

Justification of Budget = The first phase of this research project, namely
the investigations involving the use of the whole animal, is nearing a termina}
stage, and the second phase, that of accounting for the observations of fatty
acid specificity in depot fat, has begun. During thiz phase much of the work
will involve enzyme fractionation and the assay of cl4 labeled lipids in which
the two items of equipment requested herein will be needed.

Spinco preparative centrifuge: The preparation of the adipose tissue
system synthesizing triglycerides requires isolation of microsomes by high
speed centrifugation. The work presently under way requires frequent (every
other day) use of a high speed centrifuge, and it is expected that the need fo
this instrument will increase even more in the future. The only centrifuge
available capable of achieving the gravitational fields necessary is located
across thz campus in the Biological Science building. Since this instrument
is used extensively by personnel in that building, conflicts of scheduling
have already arisen causing delay in the progress of the work. As our
requirements for the centrifuge increase, the problem will become more acute.

Liquid scintillation spectrometer: The apparatus used at present for the
counting of radioactive samples is a geiger counter equipped with an ultra=

very satisfacfzry for most radioactive samples, it leaves much to be desired
in counting C labeled lipids. in

In order to maximize the reproducibility of counting C ™ labeled lipids,
we have had to use infinitely thin samples containing only a portion of the
total sample available. 1In addition, the marked tendency for the lipid to
creep over the walls of the planchet necessitates the use of deep walled
planchets. Because of these two factors and the geometzy loss in using a
geiger tube, we are able to measure only about 1% of cl disintegrations in
a typical sample. Moreover, the reproducibility of counting duplicate samples
is still poor.

In contrast, the use of a 1iqTid scintillation spectrometer would permit
the counting of about 90% of the C disintegrations in a sample with far
greater precision and accuracy. This increase in counting efficiency and
precision is especially desirable as it would greatly increase the number of
experiments that could be conducted with the limited amounts of purified
enzymes and/or radioactive substrates that require considerable time and efforf
to prepare (stereoisomerically labeled triglycerides, fatty acyl=CoA esters).

Inasmuch as a liquid scintillation counter is not located on our campus,
it is requested that funds be provided for its purchase. Because a large
number of samples will require counting (e.g., about 60 chromatographic
fractions would accrue in a single experiment on glyceride synthesis) and
because it is anticipated that this instrument would receive extensive campuse.
wide use, the automatic feature is requested.

Although the two items of equipment are requested as a supplement to
Grant No. A=2483, further justification for their purchase comes from the
fact that they will receive extensive use in other research projects, some
of which are listed below:

Page — 7
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1. "Interrelationships in the Metabolism of e =
Volatile Fatty Acids." Principal Investigator: IA2 A'A§3 C2al
S. B. Tove, Professor, Department of Animal Industry. .

1960-61 budget, $7,000, from National Science Foundation.

In ruminant liver slices it has been found that monocarboxylic acids
increase propionate metabolism, propionate inhibits acetate oxidation and
citrate increases butyrate oxidation (Pritchard and Tove, Biochim. Biophys.
Acta, 41:130, 1960). Studies on the mechanism of these interrelationships
will require the centrifuge for the purification of the enzyme systems that
has been initiated. The liquid scintillation spectrometer would greatlZ
simplify and speed up the assay of these systems as the formation of G-
labeled products forms the basis of assay in all cases.

2. "Interaction of Nutrition and Disease in the Neo=Natal Pig."
Principal Investigator: J. G. Lecce, Associate Professor, Department of
Animal Industry. 1960=61 budget, $20,000, from N. C. Agricultural Experiment
Station.

Newborn pigs are unable to synthesize serum proteins unless given
colostrum (Lecce and Matrone, J. Nutrition, 70:13, 1960). It appears that
colostrum contains a factor that activates protein synthesis in the newborn
pig (Lecce and Matrone, J. Nutritiom, in press). The centrifuge would be
used in the fractionation and isolation of the chostrum factor. Attempts
to study the synthesis of serum proteins using C labeled amino acids have
been thwarted because of the inefficiency of the counting equipment available.
The high counting efficiency of the liquid scintillation spectrometer would
permit this study. :

3. "The Effect of Univalent Cations on the Volatile Fatty Acid
Production by Ruminant Microorganisms." Principal Investigator: G. Matrone,
Professor, Department of Animal Industry. 1960=61 budget, $11,000, Frasch
Foundation, E. I. du Pont de Nemours and Company, and N. C. Agricultural
Experiment Station. Y

In the presence of univalent cations the production of propionate is
increased, the conversion of acetate to butyrate is increased as is the
fixation of CO2 (Van Campen and Matrone, J. Nutrition, in press). One phase
of this study is the investigation of the interconmversion of volatile fatty
acids as influenced by univalent cations. Counting these volatile products
in solution, using a liquid scintillation counter, would greatly facilitate
this work.

A second phase is the investigation of specific enzyme systems found to
require univalent cations (e.g., fatty acid activation). The centrifuge will
be used in the purification of these enzymes.

4. "Organic Insecticidal Residues in Cigarette Smoke." Principal .
Investigator: T. G. Bowery, Professor, Chemistry Department. 1960=61 budget,
$6,100, from NIH grant RG5832.

The objectives of this project are the isolation and identification of
the major insecticidal residues in cigarette smoke and the determination of
the site and level of deposition of these residues in animals. Of the two

"insecticides to be used in this work, one (TDE; 1,1 dichloro-Z, 2 bis

p-chlorophenylethane) has been obtained labeled with Cl4 only in the 2 position
and hence only residues containing carbon from this position can be studied.
The other (endrin; 1,2,3,4,10,10=hexachloro 6,7 epoxy=1,4,4a,5,6,7,8,8a
octahydro 1,4 endo, endo 5,8 dimethanonaphthalene) labeled with Cl4 or 0136'

is presently unobtainable. Both of the insecticides as well as others,
however, could be readily labeled uniformly with tritium by the Wilzbach
technique. The use of this procedure is limited by the absencé of suitable
counting equipment. The liquid scintillation spectrometer would be used in
this investigation and would thus bypass a serious obstacle to the progress

of this research.

Page— 8

PHS 398

REV. 7-53




DEPARTMENT OF (Leave blank)
HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH

APPLICATION FOR PREVIOUSLY RECOMMENDED YEAR OF RESEARCH GRANT SUPPORT

Datelune 25, 1959

Application is hereby made for a renewal grant in the amount of §__ for the period
from Seplesber 1, 1959 through Amgust n, 1960 inclusive for the
Month Day Year Month Day Year

purpose of continuing a research project on the following subject:

(Repeat title used on previous application)

TITLE OF
PROJECT [Hstaboliss of imsatursted Fatty Asids of Lepot Fat

Name, title & mailing address of principal

Investigator: PROPOSED BUDGET AMOUNT
Seuwsl B. Tove, Gesearch Asscciete Prof.

Anlmal Sutritien “ection Personnel: No. |$
Depertaant of ipisal indestry a. Professional

Sorth Carolina itste College b. Other -
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ﬁame E tifle o! any co-investigator (s): Permanént Equipment i -

Consumable Supplies
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Framk ii. Smith, Seseareh issociste Fref, | L12Vel TR
Other Expenses
Name, title & mailing address of Financial Sub Total $
Officer to whom check should be mailed: 19,030,
i t

de G. Vasm, Busi ) Indirect Cost (Overhead) 1,500,
Rorth Carclina State College

<aleiyh TOTAL REQUEST $

Horth Carcliss 11,500,

AGREEMENT

It is understood and agreed by the applicant: (1) That funds granted as a result of this request are
to be expended for the purposes set forth herein; (2) that the grant may be revoked in whole or part at
any time by the Surgeon General of the Public Health Service, provided that a revocation shall not in-
clude any amount obligated previous to the effective date of the revocation if such obligations were made
solely for the purposes set forth in this application; (3) that all reports of original investigations sup-
ported by any grant made as a result of this request shall acknowledge such support; (4) that, if any
invention arises or is developed in the course of the work aided by any grant received as a result of this
application, the applicant institution will either (a) refer to the Surgeon General for determination, or
(b) determine in accordance with its own policies, as formally stipulated in a separate supplementary
agreement entered into between the Surgeon General and the grantee institution, whether patent pro-
tection on such invention shall be sought and how the rights in the invention, including rights under
any patent issued thereon, shall be disposed of and administered, in order to protect the public interest.
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SES—Form 8
(June 12, 1957) 5

STATE
ANNUAL PROGRESS REPORT, EEDERAIX@RANTE PROJECTS, 1961

(Three copies to be given to the SES examiner)

NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION Q

. PROJECT (Fund, number, and title) : STATE, §-235, MITHANE FORMATION AND
RELATED FERMENTATIONS IN THE RUMEN.

—

{8V

. DEPARTMENTS AND COOPERATING AGENCIES: Department of Animal
Industry
. PERSONNEL: Johm J. McNeill

o

4, RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): 4 study was imitiated om the imteractions
between the two major ruminal fermemtatioms, i.e., the acetie-butyriec,
and propionic acid fermentations, employing washed, resting rumen
bacterial cell suspensions. The effect of succinate - a precursor
of propionate - on the formation of volatile fatty acids from glucose was
studied. The influence of substrate concentratiom, carbon dioxide, hydrogenm,
etc., on the fermentation of glucose to volatile fatty acids was determined
also. The primciple findings were as follows:

a. The presence of succinate greatly accelerates the utilizatiom
of glucose while having but slight effect on the proportions of the
volatile fatty acids produced.

b. The fermentation of glucose under a curbon dioxide-hydrogea
atmosphere results im a 25f increase in the amount of substrate converted i 3
to volatile fatty acids. O

¢. Uhen lower concentratioms of substrate are used, a greater P
percentage of the substrate is converted to volatile fatty acids than at
higher substrate concentratioms.

USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) : pagults yield information which may make
it possible to alter the proportions of the emd-products of the ruminal
fermentation with accompanying benefit to the host animal.

ot

5. WORK PLANNED FOR NEXT YEAR: The bacterial interactions batween
the cellulose and starch fermentatioms will be studied at the specie and
molecular level by studying the rates of fermemtation and the types and
proportions of end-products formed whea the two substrates ars fermeated
separately and when wmixed together.

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR: Nene

&

oo

AT L
. Prepared by__\ )! ‘-‘,_.( Approved

{ (Director). N
{John 3. MeNeill O :
1 Date /

'

Date




SES—Form 8
(June 12, 1957)

NORTH CAROLINA A‘?RICULTURAL EXPERIMENT STATION
STATR

ANNUAL PROGRESS REPORT, FEDERMIXGRANT PROJECTS, 1961

(Three copies to be given to the SES examiner)

—

. PROJECT (Fund, number, and title) STATZ, $-236, INVESTiGATION OF FACTORS AFVECTING
THE CHEMICAL AND NUTRITIONAL PROPRRTIES OF COTTONSEED PRODUCTS FROM SEED
PRODUCED IN COTTON BREEDING PROGRAM.
DEPARTMENTS AND COOPERATING AGENCIES: Department of Animal Industry,
Department of Field Crops, U.S.0.A.-A.R.S., and National Cottomseed Products
3. PERSONNEL: Association, Inc.
F. H. Smith, V. W. Smart, P. F. Heinstsin, J. A, Lee, C. L. Rhyne
. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): A number of experimental cottonsesd were
analyzed for total gossypol. The gossypol values ramged from very low
for the glandless to relatively high for the glanded straims.

leals were prepared from the seed of seversl experimental and
normal strains of cotton, and biocassayed by rat-feeding trials. Im
gensral, the meals having the lowest levels of total gossypol produced
the best gains. The meals having the highest totsl gossypol showed lower
amounts of free epsilom amino lysine by the dinitroflucrobenzene method.

It was found that glandless cotton does produce gossypol. Root cultures
indicate that gossypol is synthesized by the roots.

Cossypol was isolated from the liver of pigs which had consumed gossypol.

13

=

USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) : These studies show that gossypol cam be
to a very low level in glandless cottonseed which yield mesls

of superior nutritiomal quality.

5

5. WORK PLANNED FOR NEXT YEAR: To continue some further work with

genetic strainsof cotton, and also study the metabolism of gossypol by
animals.

-3

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

¥, H. Smith. Preparation of Pure Gossypel from Dianilimogossypol.
J. Amer, Oil Monlgwn 37: 236-288, 1960.

F., H. Smith, C. L. Rhyne, and V. ¥, Smart. Dietary Evaluation of Cotton-
sead Protein from Cottom Bred for Low Gossypol Comtent. Agr. and

Fy ¢l 1 AR 1.
8. Prep:ﬁ’%yﬂMAppmved
Frank H. Smith

0 £

(Director).

Date Date
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__ NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

STATE
ANNUAL PROGRESS REPORT, FEDERALxEGRANE PROJECTS, 1961

(Three copies to be given to the SES examiner)

—

. PROJECT (Fund, number, and title) : $TATE, $-245, METABOLISM OF VOLATILE
FATTY ACIDS.

(8]

. DEPARTMENTS AND COOPERATING AGENCIES: pepartment of Animal Industry,
Hational Scieace Foumdatiom
. PERSONNEL: Samuel B. Tove

ws

18

. RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential in-
formation should be so marked): ome of the primary objectives of this project
had been the study of a butyryl-CoA propiomate transferase. The presence
of an active propionate thiolkimase in extracts of sheep liver mask the
presence of the tramsferase. Hemce studies on the purification and pro-
perties of the activation system have been imitiated.

Using mutf‘ propionate and butyrate, doubly labeled in the
carboxyl group (0° and C14) evidence has been obtained that there is a
rapid sctivation and deactivation of acetate in sheep liver. This is not
found for propiocmate and butyrate, evem though these acids are metabolized
more rapidly than acetate. These findings (one experiment thus far) would
provide en explanation of the mechanism for the specific dynamic actionm of
acestate.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science): Provide basic information om the metabolism
of the real emergy supply of the ruminsnt amimal, and from this kmowledge,
of how to alter and improve the efficismncy of pmducdo- of meat and

nilk by ruminsats.

(%)

=2

. WORK PLANNED FOR NEXT YEAR: Contimue the studies on the propionyl-
thiolkinase, and repeat the experiments with doubly-labeled fatty acids.

. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR: Nome

=3

Prepared by. Lot o / e Approved
Samuel B. Tove

Date-— — Mareh 29,1961 Date

®

(Director).

O




ANNUAL PROCRESS REPORT

NORTH CAROLINA AGRICULTURAL EXPERIMEWT STATION STATE PROJECTS

1. PROJECT:(Furd, number, snd title): yigpellansous Gifts - Sutrition Foundstion
Gpant No. 268. The Chemioal Nature and Nechaniem of Action of a Dietary Faetor

LEE " 4 of Fab wed Animals
2. HEfgating the Composltien.of JEh TR " :
) t of Animal Industry
PERSONNEL:
8, 6, Tove and F. H. Smith
RESEARCH ACCOMPLISHMENTE OF THE YEAR(Confidential information should be so marked):

The facter alluded to in the title has been idetified as. linoleic aclé and
m&mmm%mszMﬂMMMqMﬁwwua
of unsaturated Tatty seld deposition and depletion in the carsass fat of animals.
Hesults of these studies show that & comwon rete of lincleate deplelion from the
suroass fat of mige cocours in females, lmmature sales and mature meles at rela-
tively high tissve lavels of linoleate. fowever, a slower rate {ona~fourth that
of the compon) is observed only in msture males and only when Lhe level of carcess
fat linoclsate is 12° or balow., Furthermors, all chenges chaerved in Qurosss
linoleate levels are completely counterbalanced by changss in the mono-unseturated
“m.

5. USEFULNESS OF FINDINCS(Benefits to agriculture and the general public and corn-
tributions to science.):

Little is known aboub the time trends in altering the fatty-weld eomposition
of an animal's fat. Since the fatty scid cowposition of an animsl's fat is ap
important fastor in consuvesr domand and in kesping quality of the meat, 1t is in-

to know what are the fsotors thet conbrol the carcass fal composition.

portant
in addition, this @ should shed soms light on the interplay between the
H&M‘MWN’ Myc‘)' availabls to the animal.

To attempt to determine if the slower rate of linocieate depletion is csused by
sex hormones and to determine what the slow rate of lincleste ropresents.

6.

7. PUBLICATIONS TSSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Tove, &. S and Fo Ho Omith. Relationship of Dietery Jdencie Acid Gontent te
That in Mouse Carcass fat. %gﬁa of the feeiety for "xperimentsl
Biology and Wedicine, 97:92-95 (1956).
8. Prepared by &, H. Teve Approved

(Director)

Date _ Hamh 5, 1958




ANNUAL PROGRESS REPORT FOR STATE SUPFORTED PROJECTS /‘ 4
OF THE
NORTH CARCLINA AGRICULTURAL EXPERIMENT STATION
(Turee copies to be submitted to Director's Office)

1. PROJECT: (Fund, number, and title): Nuteition Foundation - The Chemical Nature
and Mechaniem of iction of a Dietary Pactor Affecting the Composition
Deposited by inimsls. f

2. DEPARTMENTS AND COOPERATING AGENCIES: Uepartssnt of inimal Industry
3, PERSONNEL: He 8o Tove and ¥, . Smith

4, RESEARCH ACCOMPLISHMENTS OF THE YEAR (Confidential information should be so
marked):

5. USEFULNESS OF FINDINGS( Benefits to Agriculture and the general public and
contributions to science):

6. WORK PLANNED FOR NEXT YEAR:
fhis project should be closed out. Work to be imcorporated in P.ii.5. (Tove)-
setabolism of Unssturated Fatty Acids.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

8. Prepared by S Be Tove Approved

Director

Date Petruary 20, 1959 Date



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

Project No. .........ccovvvnnnn..

Date
1 T R ——
APPLOVEA.  scn s s won =% 98 semes
Revised ......................

1. Title Microbiological Formation of Methane in Ruminants

2. Objective(s)

A. To investigate the terminal metabolic systems whereby methane is produced
by rumen bacteria.

B To study the effects of various chemical and biological factors upon the
formation of methane by rumen bacteria.

3. Reasons for undertaking Investigations*

Recent adjustments in the agricultural pattern in the Southeast have resulted
in increased emphasis on the dairy and the beef cattle industries. Research groups
concerned with the nutrition of cattle undoubtedly will be called upon to contri-
bute, in & large measure, toward a realization of the maximum potential benefits
that may be derived from these expanding industries. One of the most important
unexplored areas of ruminant nutrition that gives promise of yielding information
of both fundamental and applied value is in the study of bacterial formation of
methane in the rumen.

Approximately 10% of the total energy available in feed is lost as methane.
As much as 500 liters of this inert gas may be produced daily in the rumen of an
adult cow. Characterization of the metabolic systems by which methane is produced ‘
by rumen bacteria may yield information that would make it possible to modify the |
metabolism of the methene bacteria in such a manner that an increased efficiency {
in the conversion of gross energy of feeds to animal products would resulte. ‘

*Including economic justification |

e



2 Project No.. . .........ooovvnnnn

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

Pilgrim (1948) was probsbly the first to describe a definite role of rumen
bacteria in methane formation. He postulated that the action involved two groups
of organisms, one producing molecular hydrogen and the other oxidizing this hydro-
gen for the reduction of carbon dioxide to methane. Beijer (1952) reported that
methane was formed by the action of whole rumen contents on succinate and formate.
Carroll and Hungate (1955) found that formate was degraded to carbon dioxide and
hydrogen by rumen fluid, followed by the immediate reduction of carbon dioxide to
methane. WMcNeill (1957), using washed suspensions of rumen bacteriz, found that
methane was formed from carbon dioxide and molecular hydrogen. He also noted that
methane formstion was decreased in the presence of hydrogen acceptors (nitrate,
sulfate, DPN) and increased by hydrogen donors (molecular hydrogen, formate), thus
indicating that available hydrogen is a limiting factor in methane formation.

5. Outline of Procedure:

Before a rational approach to the alteration of methanogenesis can be planned,
information is needed on the characteristics of the metabolic pathways operating
in rumen bacteria involved in the formation of methane. Concurrent with this basic
approach, preliminary studies of factors influencing methane formation by rumen
bacteria will be conducted.

Washed cell suspensions of rumen bacteria will be used exclusively, unless
circumstances necessitate the use of pure cultures, cell-free extracts, etc.

A. Characterization of metabolic pathways leading to methane formation.

1. Principal mechanism of methane formation.

2. The primsry mechanism of biclogical methane formation is
the carbon dioxide reduction mechanism, according to the
classical equation:

002+hH2 ———aly GHLL+2H20

In order to ascertzin whether or not this mechanism operates
in the rumen, a carbon and hydrogen balance experiment will
be conducted. Washed cell suspensions of rumen bacteria
will be incubated in the presence of carbon dioxide and of
moleculer hydrogen and in the absence of other substrates.
Measurements will be made for methane formation and of hy-
drogen and carbon dioxide changes, using manometric
techniques and gas chromatography.




5.

2a
Qutline of Procedure (continued)

b. In order to determine the effect of specific substrates on
methane formation, rumen bacteria will be incubated in the
presence of glucose, pyruvate, formate, and other metabolic
intermediates. Methane, carbon dioxide, and fatty acid
determinations will be made.

It is assumed that the resting cell suspensions will not
incorporate significant amcunts of substrate carbon and

that the metabolic end products listed constitute 100% of
the substrate carbon. Certain substrates characteristically
give rise to higher yields of methane than others, the
reasons for which are not known. Carbon balance experi-
ments, using rumen bacteria, should yield data making it
possible to relate variations in the yields of methane,
carbon dioxide, and volatile fatty acids to the operation

of different pathways in the dissimilation of the substrates.

2. Alternate mechanisms in the formetion of methane.

2. Alternative mechanisms of methsne formation, not involving
carbon dioxide reduction, have been described for several
non-rumen methane bacteria (Barker, 1956). These mechanisms
operate through the intact transfer of the methyl groups of
methanol and acetate to methane, without prior oxidation of
the methyl group to carbon dioxide. To find out if such
mechanisms occur in the rumen, washed suspensions of rumen
bacteria will be incubated in the presence of methanol,
formste, and other potential cne-czrbon precursors of methane,
together with C+40,. Any methane produced will be measured;
it then will be oxidized to carbon dioxide by slow combustion,
precipitated as barium carbonate, and counted for specific
activity. By compering the activity of the methane with the
activity of the carbon dioxide, it will be possible to deter-
mine whether or not any methane was formed directly from the
methyl groups of the substrates (Stadtman and Barker, 1949).

Bs. Influence of various chemical and biological factors on methane formation.

While the aforedescribed work is in progress, preliminary experiments
will be initiated on the possibility of altering the methanogenic reaction.

1. The influence of various additives on methane formation.

Various compounds will be studied to ascertzin their influence on
methane formation. These compounds may be conveniently separated
into two groups: compounds, such as d-limonene, which depress methane
formation by enzymatic inhibition, and those (sulfste, riboflavin,
etc.) which decresse methane formation by functioning as competitive
hydrogen acceptors.



2b

5. Outline of Procedure (continued)
a. The effect of a~limonene on methane formation.

Limonene, an ingredient of citrus peel oil, has been shown
to decrease methane formation in sewage sludge fermentations
(McNary et ale, 1951). In addition to the effect of limonene
on methane Fformation, its effect on the rate of volatile
fatty acid production by rumen bacteria from glucose and
other substrates will be determined, by chromatographic
methods, to see if other essential metabolic systems are
being affected.

If sufficient supplies of limonene can be obtained, feeding
experiments with sheep will be conducted. The metabolic
activity of rumen bacterial suspensions from these animals
will be studied and compared with the activity of the rumen
bacteria from control animals to see if prolonged contzct
with limonene has altered the enzymatic activities of the
bacterial cells with respect to their sbility to attack
verious substrates with the formation of carbon dioxide,
methene and volatile fatty acids.

b. Other compounds have been suggested for such studies, but
these will not be tried until the results of the afore-
mentioned experiments with limonene are obtained.

References:

1. Barker, H. A. The biologicel formation of methane. Industrial
and Engineering Chemistry, L3:1438. 1956.

2, Beijer, W. H. Methane fermentation in the rumen of cattle.
Nature, 170:576. 1952,

3. Carroll, K. J. and Hungate, R. E. Formate dissimilation and
methane production in bovine rumen contents. Arch. Biochem.
and Biophys., 56:525. 1955.

Lo McNary, R. R., Walford, R. W., and Patton, V. D. Experimental
treatment of citrus waste water. Food Technology, 5:320. 1951.

5. McNeill, J. J. The methane formation and hydrogenase activity
of bovine rumen bacteria. J. Dairy Sci. In Press. 1957,

6. Pilgrim, A. F. The production of methane and hydrogen by the
sheep. Australian Jour. Scientific Research, Ser. B., Biol.
Sei., 1:130. 1943,

7. Stadtman, T. C. and Barker, H. A. Studies on the methane fer-
mentation. VIT. Tracer experiments on the mechanism of
methene formstion. Arch. Biochem., 21:256-26L. 19L9.



6. Probable Duration of
7. Date of Initiation:
8. Personnel:

Name

Jo Je McNeill
S. Be. Tove
Je Ge Lecce
M. L. Speck
We Eo Thomas

9. Cobperation: =

a. Interdepartmental

b. Other Agencies

Project: 5 years

July 1, 1957

Department

Animel Industry
Animal Industry
Animal Industry
Animal Industry
Animal Industry

Projeet No.......... ..

Relation to Project

Leader
Co=operator
Advisor
Advisor
Advisor
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10. Financial Support:
a. Proposed Budget ... 2927 . to .. 1958,

ALLOCATION OF FUNDS
S Hatch Regionsl ‘ State I Other Total

1. Salaries

Technician #1500,
2. Labor 500.
3. Travel -
4. Equipment &

Supplies 5500
5. All Other -

Total $7500.

b. Proposed Future Budgets:

Year Salaries Expz::l'i‘tlnres Ef:icl::;teed
1958-59 $3500. §7500.
1959-60 $3500. $7500.

11. General Remarks:
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SIGNATURES OF APPROVAL

1. Approval of Project Lead

Director, North Carolina Agricultural
Experiment Station

Chief, Office of Experiment Stations



AN APPLICATION
to
WATIONAL INSTITUTES OF HEALTH
for

Research Grant “upport

METABOLISM OF UNSATURATED FATTY ACIDS IN DEPOT FAT
Covering the period “eptember 1, 1961, through August 31, 1962

Requesting support in the emount of $14,663

APPROVED3

George iyut. Jr., Hesd 7
Department of Animal Industry
North Caroline State College

. L. Lovvorn, lirsctor of Ressarch
School of Agriculturae
North Csrolima “tate Collage

J. G. Vann, Business Manager
North Carolina “tate College

John T. Caldwell, Chancallor
North Cerolina “tate College

Us B. Anderson, Vice-President
Consolidated University of W rth Carolina

NORTH CAROLINA STATE COLLEGE OF AGRICULTURE AND SINGINZERING OF
THE UNIVERSITY OF NORTH CAROLINA
Raleigh, N, C.

Cate
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LE VI BN

[——‘-——— U. S. Department ol No. ¥
| - HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE S5 =
NATIONAL INSTITUTES OF HEALTH
Coundl L _
Formerly
Al APPLICATION FOR RESEARCH GRANT

(A PRIVILEGED COMMUNICATION)

Application is hereby made for a grant in the amount and for the period stated, for the purpose of con-
ducting research as described herein, in accord with the Agreement signed below.

A
B.

C.

AMOUNT REQUESTED: 5 14,663 (Same as total of itemized budget, page 2. item A8)
PERIOD DATES: Septasbex 1, 1961 thro Auguet 31, 1962 __(Normally 12 months. See instructions.)
Mo. Day Year Mo, Day Year

TITLE OF RESEARCH PROPOSAL (Do not exceed 53 typewriter spaces)

METABOLISM OF UNSATURATED FATTY ACIDS IM DEPOT FAT
TYPE OF APPLICATION (plecsze check one only, and add No. if applicable): [] New Proj 0] A
or [] Revision of, [] Supplement to, or & R 1 of PHS licati or grant No. A'w m) Butr.
PRINCIPAL INVESTIGATOR:
Name. Samual B. Tove Telepk No.l‘iizl,lﬁ_._ﬂnamicn_u_‘_.g
TN'_M__._* e~ Departmentor Servica,"A!‘tgL,lMt’” e
Mailing address of R hofice_BoTth Caroline State Collega — e =

Raleigh, Morth Cavoline === R .

5 Sorth Carolime State College S Division S€BOOL of Agriculture
CO-PRINCIPAL INVESTIGATOR, if any. (Name and title only)

INSTITUTION SPONSORING REQUEST " H. NAME. TITLE, AND ADDRESS OF FINANCIAL OFFICER:

. C. State Collage of Agriculture and
o gAffacring of ths Datveteity of | 3 - Yem, Duslnsss Menager
¥ Ca . . C. State Collegs
Horth Caroliass, hld.?. N, C Raleigh, ¥. C. <I
1

Nome & title of official horized to sign on be | _ s el B
half of mstitution W, D, Carmichasl, Jr., Vice | Manner in which check(s) should be drawn:
. . C. te

res, & Figance Officer, Upiv. of N.rth M. C. State College
AGREEMENT: It is understood and agreed by the undersigned that any grant received as a result of
this application is subject to the following terms: (1) Funds granted as a result of this request are to
be expended for research or related purposes as governed by Public Health Service and gramtee
institution policies; (2) the grant may be revoked in whole or in part at any time by the Surgeon
General of the Public Health Service, provided that a revocation shall not include any amount obligated
previous to the effective date of the revocation if such obligations were made solely for the purposes
of research; (3) all reports of original investigations supported by the grant shall acknowledge such
supporl; (4) if any invention arises or is developed in the course of the work aided by the gramt, the
undersigned will either (a) refer to the Surgeon General for determination, or (b) determine in accord-
ance with grantee institution’s own policies as formally stipulated in a separate supplementary agree-
ment entered into between the Surgeon General and the grantee institution, whether patent protection
on such invention shall be sought and how the rights in the invention, including rights under any
patent issued thereon, shall be disposed of and admunistered, in order to protect the public interest.

PERSONAL SIGNATURES (in ink) é; . E{% S s 7/&//0’0
(1) Principal Investigator. e e

(Same as shown in “E”" above) (date)

(2) Authorized official of

(Same as shown in "G” above) o (date)

Mail completed application to:
Division of Research Gramts
National Institutes of Health
Bethesda 14, Md.

Form Approved
it 23 Page 1 Budget Bureau No, 68-R.243.8

APPLICANT'S COPY




v A. BUDGET REQUEST ifor the period shown on page 1)

(98] 2y i (&}
|, PERSONNEL tme | Requested
List a1l positions. including P 1] aned T Mor  Amounts requestod mus! not exceed om this | trom PHS
propertion of total solury ~ompu trom protect | {omit cents)
|
S, B. Tove, Principal Investigstor 5G s -
Anne Cannon, Technician | 100 ) 4,500
Aon Hawkins. Techaician | 67 | -
Graduate Assistant . s 2,400
Miasc. Labor 100 | 100
G
2 PEBNANENT EQUIPMENT teriize nst .
Kone | S
3. CONSIMABLE SUPPLIES flemize (ser Wsirictions)
Misc. “quipment [=xpendabla) < 2,500
Glassware, Chemicals, Misc. Supplies . R.000
Labelad Compounds L,00C
4 TRAVE emar 00 inet 1LOnE
Attondance at “ciantific Meotings & 25C i
i
|
512,750
- nlstistive rHicial sias s opolicatian may request an s 1,913
- s 14,663

CLT

SUETORT RIOMIESTE I F
I5 fo ne’” i oepace f

ile for Y por Gron's sbhould e the spord

PERIOD ITEMIZED
or TOTAL BUDCET

Sapplins Tioove! Ottt T lottcacy
Nene 5 5,500 - 250 o Nome 112,750 s 1,913

TOTAL BUDGET

s 14,663

A UONAL-YTARS OF SUPPORT. seyond the I years ~overed above. if request
TC AMOUNTE wed for each such ndditional year, including indirect cost

i\j:,llé.‘ﬁ 14,663 5os 14,663 § s None
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ed Please show the
allowance.
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HEALTH, EDUCATION, AND WELFARE rrosECT No. (Do net we T vpaca]
PUBLIC HEALTH SERVICE

mation: Exchang. NATIONAL INSTITUTES OF HEALTH

Not for publication or publication

| reloemes. NOTICE OF RESEARCH PROJECT | )

=i : . ST}
SUBMITTED TO: Public Haalth Service, National Institutes of Health, Division of Research Grants, Bsthesda 14, Md.

Prepared for the Bio-Sciences Infor-

TITLE OF PROJECT:

Metabolism of Unsgturated Fatty Acids in Depot Fat

©iva names, departments, and official titlss of PRINCIPAL INVESTIGATORS and ALL OTHER PROFESSIONAL PERSONNEL engaged on the project,

Samuel B, Tove
Department of Animal Industry, North Carolina State College, Raleigh, N. C.
Professor

NAME AND ADDRESS OF APPLICANT INSTITUTION:
North Carolina State College, Raleigh, N. C.

Ia the Bio-Scil I ion Exchong ies of work in progress are exchanged with government and private agencies spporting research in the
bio-sci and are f ded to investigat who request such information. Your summary is to be used for those purposes.

Studies on the biochemical mechanism whereby one fatty acid exerts a specific
effect on the distribution of the other fatty acids of the depot fat of animals,
wlll be conducted. In this investigation the effect of a given fatty acid
on the incorporation of other fatty acids into glycerides by enzyme systems
of adipose tissue will be studied. In addition, the influence of fatty acid
composition and structure of the diglycerides on the formation of particular
triglycerides will be studied.

Various lipases will be investigated with regard to their specificity of
action in respect to the glyceride position of the ester bond hydrolyzed. A
special search for a lipase capable of stereospecific hydrolysis of one of the
alpha glyceride positions will be conducted.

Previous studies on the deposition of fatty acids containing an odd number
of carbon atoms will be continied.

*

SIGNATURE OF
PRINCIPAL -
INVESTIGATOR

Identi’y the Professional $stool (medical, dontel, public keoith, groduate, or
other} with which this project should ba identitied:

SCHeoL.. . —

INVESTIGATOR — DO NOT USE THIS SPAGE

eR | o0 B ose? o w062




ANIMAL NUTRITION SECTION = Projects 1960-1961

Effect of Fertilization and Management on the Composition
and Nutritive Value of Plants Commonly Used for Livestock Feeds

A Study of the Essentials of the Ruminant Diet
Du Pont

Biochemical Factors that Affect the Apparent Nutritional
Qualities of Forage |

Nutrition and Diseases of the Neonatal Pi
(Cooperation with Veterinary Section
MR HO193

Investigations in Animal Nutrition
Borden
NSF (Res.)

The Evaluation of Feed Intake and Digestibility in the
Utilization of Forage by Grazing Meat Animals

The Nutritional Significance of Pregastric Esterase
PHS-Ramsey

Metabolism of Unsaturated Fatty Acids of Depot

Fat (PHS-Tove) and The Chemical Nature and Ps-Tove
Mechanism of Action of a Dietary Factor Affecting Nutr. Found.
the Composition of Fat (Nutrition Foundation)

Methane Formation and Related Fermentations in the
Rumen NDEA (Botony)

Investigation of Factors Affecting the Chemical
and Nutritional Properties of Cottonseed NeCeP.As
Products from Seed Produced in Cotton Breeding Program

Micro-Nutrient Elements in Animal Nutrition Frasch
(Frasch) and Investigations of Micro-Nutrient Moorman
Elements in Farm Animals (Moorman)

Metabolism-of Volatile Fatty Acids NSF-Tove

Number
H=. I ?
St-H-17

H-29
Misc. Gifts

H-35 ‘
St=H=-193
H-193

Misc. Recpts g
S=79

Misce. Gifts
Misce. Gifts ‘
S-154

5-232 |
Misc. Gifts |
$-233 |

Misc. Gifts
Misce. Gifts

5235 !
Misc. Gifts
s-236 |
Misc. Gifts

Misc. Gifts
Misc. Gifts

Misc. Gifts
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ANIMAL MJ‘I‘RITION SECTION - Projects 1%&;%;

Bffect of Fertilization and Mansgement on the Composition
and Nutritive Value of Plants Commonly Used for Livestock
Feeds (H-17) and Mineral Elements in Animal Nutrition
(Frasch)

A Study of the Essentials of the Rumimnt Diet

Bicchemical Factors that Affect the Apparent Nutritional

Qualities of Forage

‘Mutrition end Diseases of the Necnatal Pig
(Cooperation with Veterinary Section)

4
The Eveluation of Feed Intake and Digestibility im the

Number
B¢
i 2
F*asch M'i JGifits -

B-193 W,
St-H-193"
MR=H-193 giac.kncpts.

T

Utilizaetion of Forage by Grazing Meat Animals
The Nutritional Significance of Pregestric Esterase SE=232
ADA M_Md.','\.‘ﬂi.fts
Borden Misc. Gifts
PHS-Ramsey I.rust Fl.md
Metabelism of Unsatvrated Fatty Acids of Depot Fat st'waaa..

- ' . § PHS-Tove Trust Fund
Methane Formation and Related Fermentations in the L phoagk-r35
_Rumen NDEA (Botany) Misc. Gifcs
Investigation of Factors Affecting. the Chemical and » 8-235
Nutritional Properties of Cott ducts from N.C.P.A. . MiscdiGifcs
Seed Produced in Cotton Breeding Pregru (st-236) and >
A Study of Factors in Cottomseed Products Affecting the P 1‘.,,. .
Physiclogical Respomse in Animals (N.C.P.A.) ‘(W ot

g T
Metabolism of Volatile Fatty Acids St-245

_NgP-Tove Trust Fund

PP
- e




ANINAL NUTRITION PROJECTS - 1963-6h

H-29
Grace

H~35
eleik

H-252
PHS Trust

P
H~256
T Frasch
Hoorman -
$t=H~256

S-154

-

$-232

PHS Trust
ADA .

Borden

$-233
PHS Trust

dieicke H=193
St-H-193

vk | 1Y

A STUDY OF THE ESSENVIALS OF THE RUMINANT DIET

BIOCHENICAL FACTORS THAT AFF!C‘I' THE AP?ARENT wTRBTlOML QUALI!T!!ES
OF FORAGES

A STUDY OF BACTERIA AMD ENZYMES [MVOLVED [N THE DIGESTION OF CELLULOSE
iN THE RUMEN e

A

NIKERAL ELENENTS (N ANIMAL_RUTRITION

THE !VALUAT!ON OF FEED [WTAKE AND DIGESTIBILITY IN 'ﬂﬁ WTILEZATION
oF FORAGE BY GRAZING MEAT ANEMLS

‘THE HUTRITIONAL SIGNIFICANCE OF PREGASTRIC ESTERASE

P
¥

ry

' HETADOL1SH 'OF UNSATURATED FATTY ACIDS OF DEPOT FAT

METHANE FOMA'HON AND RELATED FERMENTATIONS (N THE RUNEN

N =z
o oF m:m AFPECTING THE camniAL AND mm\ﬁ'swL
OF ¢ EED Puooucrs non EED PRODUCED IN, COTTON
ot Rt A b ) ’
| METABOLISH'OF VOLATILE FATTY ACI0S y R -

fv:, s P

KUTRITION AND DESEASES OF TIHE NEONATAL PIG
' (Coop with Animal Disease)




NORTH CAROLINA STATE COLLEGE
SCHOOL OF AGRICULTURE
RALEIGH

Department of Animal Industry March 7, 1960

Dr. R. L. Lovvorn, Director of Research
momnmm 70: Dr. H. A, Stewart, Assistant Director of Research

ALl b 4 */(/ \j /"'/ 2 e
ﬁfsrga “Wise e
Bubjects Request for Renewal of Grantein-iid from National Cottonseed
Products Association, Ine.

Attached is a copy of a request for remewal of grant-in-Aid to suppor®
cottonseed meal research currently being conducted by Mr., F. E, Smith, If
this request does not meet with your approval, please let us know as soon
as possible, inasmuch as the renewal request must be mailed tomorrow,

The attached copy may be retained for your files,

msb

Attachment

Appro
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Aninel Nutrition Sectien
Department of Animel Industry
Horth Carolina Agrioultural Experiment Station
¥, 0, State College
Raleigh, ¥, C,

Request for Remewal of Grent-in-Ald to Buppert
Cottonsecd Nesl Research

Project Title: Study of Fectors Affecting the Orowth Promoting Properties
of Cotbansesd Products Gbtained from Seed Froduced in

Cotton Breeding Programs,
Dhjectivess

1. To determine total gossypol of cotbtemseed from various genetic lines
of cotton to ald the geneticist in sscertaiuing progress achieved in
lowering gossypol content,

2, To test the growth promoting properties of cottonseed protein ob-
tained from gemetic strains sslected for low gossypol contemt,

8. To investigate the primary factors, other than gossypol, responsible
for differences in growth response of rats fed meals from cottonseed
produced in various experimental gmetic lines of cotton,

4. To test oils extracted from experimental cottonseed used in feeding
studies for fatty moid composition.

Pergonnel s

P, ¥, Heinsteln

Sooperating Institutions or Agencies:
#, €, Agricultural Experiment £tation and the National Cottenseed
Produete Association, Ine,, in ccoperation poseibly with other
Experiment Stations engaged in a program of breeding for lew

icance of U

The detrimental offects of bound gossypol on the mutriti
cottonseed meal have been demonstrated (1,2,5) and
ocourring in the meal (N, ¢, Agrie, Expt, Sta,, wunpubl
been postulated that gossypel combines with protein
grow of lysine (5), thus msking it less available

i
ieli
i

|
|
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m«mm«mgmmbm{uwwm
by lysine supplemmtation (5). Acoummlated date (N, C. Agris. Exph,
£ta, , wpublished) have shown that the rate st which the nutritive
e s U0 e Stsls A0, The Relootioe Iottte
greater after the latter exceeds 0,858, The en indisates
that the olimination of gossypoel, or even redusing it to a low level,
would result in greatly improved cottumseed mesl.

Heals prepared from experimental strains of cotton performed, in
feoding trisls with rats, as woll as, and in some cases better than,
moals from etherecxtracted cottonseed, which proccss ylelds
meals low in gossypol and high in quality. Pree gossypol, as well es
the total, was low in the meals prepared from cobttonseed having & low
gossypol content, The performmnce from 36 experimmtal meals fed in
studies involved with the development of cotton having a low gossypol
content hes bee very gratifying.

are availeble for the preparstion and mralysis of oxperimental meals as
well as for the estimabtion of either free or total gossypol on emall
smplos of decortioated cottonseed,

Experimental Plans

1. In the chemical assay, decorticated secd from various genstic
lines of cottom will be emalysed for total gossypol.



-G

2, Cottomseed moals prepared from hexens extracted sseds cbitained
from low gosaypol straing of cotten will be individually fad te
weanling rate to assay the growth promoting properties,

8, After eliminating the physiclogical effscts of bound gosaypol from
mmmm—d(wuhm“m
bively with the near sere lines than by chumicel trestment of seed

baving high levels), differences in the growth of wesnling rete will
be investigated, The sequence of studying prebeble factors involved

will bes
8. Determinstions of lysine sontent by the I,4-dinitroflucre-
bengent mwothod,

b, If the differences sre not explainsdle by (a), the weal will
ion~cxelinngs

0, Should neither (l)nw {b) explain the differences, the meals
will be snalyged for inergenio elemente,

4. Analyse oils from experimantal seeds oxtracted for feeding by ges
clronstography for fatly seids,
1. Antleipated Durstiens

Twe yoars

J. isbimated Cost:
1, Tetimated total anzual oecet §10,000

2. Inmstitution's cantridution in equipment, supplies
sad selaries 6,000

3. Uranteinesid requested 4,000

K. Litersturs Gited:

. Baligs, B, P, mw,c.n l.u'l. Pre}lininery report of the
nutritional eignificance of ;wmtumlud.
da Am, 041 Chemists' foo, B4, 21-24

a8, W,G.&.M,MMNM.J.& 19568, Fvaluation
mnmwhm-n;wmmuw-
index mothod, J, Sutrition __Ilﬂm

3. W;Q»L'mﬂpﬂt?u~!1~)‘o'o 1069, Reactions of
gosuypol with protein, Arch. Biochem, Diophys. 84s 488497,

4. Woore, £, Spoclomen, D, H, and Steim, W, H, 1068,
of amino acids on sulfonsted polystyrene resins, Anal, Chem,
30s 1186~1100,



whe

8. Bmith, ¥, H,, Yomg, C. T, ond Bherwood, ¥, ¥, 1968, The effect
of bound gosaypol on the properticos of cotiomseed,
soybean, and pesnut meals, J. Nubtritiom 861 303-408,



PRIVILEGED COMMUNICATION

Department of

HEALTH, EDUCATION

PUBLIC HEALTH SERVICE
APPLICATION FOR GRADUATE TRAINING GRANT
UNDER_ THE PUBLIC HEALTH SERVICE ACT

Rec'd 2/2/60

ATTENTION:

0 NATIONAL INSTITUTE OF ARTHRITIS
AND METABOLIC DISEASES

[] NATIONAL HEART INSTITUTE INSTITUT

D NATIONAL INSTITUTE OF NEUROLOGICAL

DISEASES AND BLINDNESS OF DENTAL

. DIVISION OF

Dls\élls!;gggr GENERAL MEDICAL L P S kots
NATIONAL INSTITUTE OF ALLERGY O

[J "AND INFECTIOUS DISEASES

O NATIONALECANCER

O NATIONAL INSTITUTE

(LEAVE BLANK)
2G=482(R1)
Special (1)

, AND WELFARE

June ‘60 Council

pate_ Fébruary 15, 1960

AREA (see Instruction Sheet)
RESEARCH tal Nutritio

NURSING
PHS

Sciences

Application for a training grant is hereby made

by the institution named below for the subject and

purpose indicated. The amount requested is based on estimated requirements for a one year period, but not

limited in availability to such period. (See Instructions.)

PERIOD

__Julyl 19 60

through__ June 30 1961

AMOUNT REQUESTED (from page 2, ifem 18)

$22,896.

PURPOSE (check appropriate SINGLE item)
A [} Establishing new training program

B [X¥ Expanding present training program

C [ Improving present training program

D [7] Continuing grant-supported training program

NAME AND TITLE OF TRAINING PROGRAM DIRECTOR
Samuel B. Tove
Research Associate Professor

MALLING ADDRESS OF TRAINING PROGRAM DIRECTOR
Nutrition Section, Department of Animal
Industry, N.C, State College, Raleigh, N.C,

NAME OF INSTITUTION
Worth Carolina State College of Agriculture
and/ _of the University of N, C.

ADDRESS OF INSTITUTION

Releigh, N, C.

- NAME OF DEPARTMENT
Animal Nutrition Section
Department of Animal Industry

ADDRESS OF DEPARTMENT
North Carolina State College
Releigh, N, C,

NAME AND TITLE OF DEPARTMENT HEAD

George Hyatt, Jr., Professor

NAME AND TITLE OF SINANCIAL OFFICER

Jd. G, Vann, Business Manager
NAME AND TITLE OF OF
INSTITUTION

Carmichael, Jr,

CIAL AUTHORIZED TO SIGN FOR

. D.

| Raleigh, N, C.

Consolidated
Chapel Hill

MAILING ADDRESS OF DEPARTMENT HEAD

North Carolina State College

MATLING ADDRESS OF FINANCIAL U’l"F’lCTRi )
North Carolina State College
Raleigh, W. C.

MAILING ADDRESS OF OFFICIAL AUTHORIZED TO SIGN FOR

INSTITUTION
I!gn:'uéers:’t.’t.y of North Carolina

AGREEMENT
It is understood and agreed by the applicant: (1) that funds granted as a result of this request are to be

expended for the purposes set forth herein: (2} that the

grant may be revoked in whole or in part at any

time by the Surgecn Ceneral of the Public Health Service in the event that the funds are not utilized in

accordance with the purposes set torth in this apphi
the current require
if any invention a
this application

or (b) determine
agreement entered in

s developed in the course of
icant institution will gither
cordance with its own policies,

patent issued thereon, shall be disposed of and admini

PERSONAL SIGNATUR

{This agreement must urr¥ the
actual :Lgnnure of the official
suthorized to sign for Institution.)

nts established by the Surgeon Cen

o between the Surgeon Ceneral and
tion on such invention shall be sought and how the rights in the invention, including right

tna- (he training center will comply with

qualify for training grants; and '4) that,
k aided by any grant received as a result of
‘0 the Surgeon General for determination,
ally stipulated in a separate supplementary
grantee institution, whether patent protec-
under any

as

steré ogdeq to

protect the public i
'

ign original onl
(51nr“rm)- only

PHS-2499
Rev. 1-58

PAGE 1

Form Approved
Budger Bureau No. 68-R292.7
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These dates to be the same as period on page 1.
1A. Budget Proposed for the Year. July 1 19_60 _ through__June 30 1961
CATEGORY AND ITEM BUDGET
(Use additional blank sheets, if needed) P;&‘Eﬁiﬁg’ OTHER SOURCES

PERSONNEL (Itemize)
S.B.Tove, Associate Professor and Director of Project - 2,600
G.H.Wise, Professor and Head of Section = 3,000

S0rs = 4.500
F,H.Smith, Associate Professor = 2,100
Jd.d.McNeill, H.A ,Ramsey and W, W.G.Smart, Jr.,

Assigtant Professors = 5,100,
Secretary (1/4 time) 800, 2,500,
Technical Assistents (3 full-time: chem, and animsl labs 1,000, 10,000,

TRAINING STIPENDS

16 predoctoral trainees 14,400 24,000

CATEGORY TOTAL 16,200 5% 800
PERMANENT EQUIPMENT (ltemize)
None

CATEGORY TOTAL
CONSUMABLE SUPPLIES (ltemize)
Secretarial supplies 500, 500
Laboratory supplies . 2,500 2,000,
Miscellaneous laboratory equipment 1,500, 24600,

CATEGORY TOTAL 4,500, 5,000,

TRAVEL
Staff attendance to scientific meetings = 1,000
Visiting lecturers 500, 500,

CATEGORY TOTAL 500, 1,500,
OTHER EXPENSE (ltemize)

CATEGORY TOTAL

SUBTOTAL 21,200,
INDIRECT COSTS (Not to exceed 8% of subtotal) 1,696,
1B. TOTAL FOR THE YEAR 22 ,8960 ‘

1C. ESTIMATE OF FUTURE REQUIREMENTS
FIRST ADDITIONAL YEAR §._223896, THIRD_ADDITIONAL YEAR $_ 88,300, ‘

$24,000,

( <
SECOND ADDITIONAL YEAR § 385500, stipends FOURTH ADDITIONAL YEAR $.58 5500,

PHS-2499 PAGE 2
REV. 10-56

W UL 5. GOVERNMENT PRINTING aFFic
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2G-482(R1)
2. List support for this training program from all sources, including the Public Health Service.

Specify the source in each case.(pmds ¢ n i hicl N
AMOUNT

SOURCE PERIOD OF SUPPORT
PREVIOUS (within last five years)
North Carolina Agricultural Experiment Station 91,430. |[7/1/58-6/30/59(1 yr
Atomic Energy Commission 5,642, 1951~-1968 (7 yr
Tennessee Valley Authority 4,000, 1953-1956 (4 yr
American Dairy Association 3,000, 1954-1956 (2 yr
Nutrition Foundation 3,500, 1956-1957 (2 yr
Abbott Laboratories, Inc, 2,000, 1955-1956 (2 yr
CURRENT
Grants Research Leaders

Herman Frasch Foundetion TG, Hatrone | 10,000, [1/1/57-12/31/61
Moormen Menufacturing Company G, Matrone 2,500, 7/1/58~6/30/61
Public Health Sorvice (A=-2230) H. A, Ramsey 6,650, % |9/1/58-8/31/62
Public Health Service (A-2483) S. B, Tove 10,000, * |9/1/58~8/31/61
E, I, DuPont de Nemours and Company G, Matrone 3,000, |1/1/59-Indefinite
National Cottonseed Products Association F, H. Smith ©4,000, |6/15/59~Indefinite
Public Health Service (E-2598) C. H, Hill 14,767, |9/1/59-8/31/62
N, C, Agricultural Experiment Station Staff 91,430, |7/1/59-6/30/60

Wo grants exclusively for training active *#Net| amount availsble for rescarch
PENDING
National Science Foundation (B-8204) S. B. Tove 39,600, |7/1/60-6/30/63

Lio grants exclusively for training pending

TRAINING PLAN AND SUPPORTING DATA

On the continuation pages provided, give details of the proposed training plan and other necessary data in
accordance with the outline below. Number each page consecutively. Additional continuation pages, if needed, may
be requested from the appropriate Institute.

Before preparing this portion of the application, see the instruction sheet from the specific Institute to
which you are applying.
I. PROPOSED PROGRAM
A. Purpose: provide a complete but concise statement of the training needs that the proposed training program
will fulfill.
B. Training Plan:
1. Describe the current training program (if any) at your institution in this area of training.
2. Describe the proposed training program for which support is requested.

3. Provide a list of the categories of professional personnel and the estimated number of persons within
each category for whom training will be provided annually.

Il. STAFF AND FACILITIES

A. Staff: Provide brief biographical sketches of all professional staff having major responsibilities in this train-
ing program.

B. Facilities: Describe the training facilities at your disposal.

PHS-2499 PAGE 2
REV. 10-56

)
)
)
)
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26-482(R1)

PROPOSED PROGRAM

A, Parpese

B,

During the past 10 years, the Nutrition Section of the Deparitment of Animal
Industry hes been participating in an active and progressive doctoral program
designed %o produce nutritional scientists soundly trained in the basic scieunces
and prepared to assume leadership in teaching and research in nutriticnal
biochemistry, Since the fundsmental nutritional and biochemicsl principles ere
common to all animel species, a college of agriculture is particularly suited to
train nutritional biochemiets., The ready evailability of a wide variety of
animal specieg and related physical facilities at agricultural institutioms has
provided en assertment of tools that have been used advantageously in the ex-
ploration of these basic nutritional and biochemical prineiples.

The professieonal reputation of the nutrition staff and the type of ressarch
and training program it is offering have received increasingly favorable rescog-
nition in recent years, Thus there is a growing 4 d for graduate student
adnissieon and support, With a well trained aggressive staff and increased
support for basiec research end the assurance of increassed leboratory facilities
in the nesr fubure, the primery limitation in advancing the training program
iz financial support for graduate students, Hence, to provide the needed growth
finanesial aid is requested.

Training Plan

Administratively, the Nutrition Section is a unit of a technical department,
but the functions of this Section and the interests of its staff are in funda-
mental areas of investigation, Research of the more applied or developmental
nature is conducted by other sections, the personnel and program of which are
not indicated herein.

Cloge cooperation exists between the Nutrition Section and the Departments
of Chemistry and of Experimental Statistics as well as with the biechemists and
phyriclogists of other departments, e,g., Botany and Zoolegy. The cooperaticn
exists not only in research but also in teaching, Several of the courses taught
by the training staff are cross-listed with those of cther departments, and, in
some cases,; members of the Nutrition Section staff have served as mejor advisors
for graduate students of these departments.

(1) Current training plen: Predoctoral training includes a program at the
master of science ievel as well as at the doctoral, Funds are requested
for the expansion of the total graduate student program,

The mester’s program, comprising the first two ysars of predoctoral
study,; serves %o introduce the student to research and to aid the staff
in screening prospects for the doctoral program, Emphasis is given %o
the selection of outstanding students interssted in and capsble of com-
pleting the dectoral program,



(2)

(8)

2G-482(R1)

During the first year of graduate work, emphasis is on a formal
course program, but exposure of research is sufficient to enable the student
to select a thesis problem during the latter part of this period. In the
succeeding years, proportionately more time is spent in research, By the
final year the student is engeged almost entirely with work relating to his
dissertation,

In order to meet the requirements for a doctorate in nutriticnal bic=
chemistry the student must have had the eguivalent of five years of
chemistry (inesluding inorgenic, organic end physical) ," four years of bio-
chemistry and nutrition, a year of expcrimental statistics, and a year of
physiclogy., Students usually elect a minor in chemistry, experimemtal
statistics; physioclogy or bacterioclogy, and thereby receive further in-
struction in these disciplines.

The student is given the privilege of chocsing & rescarch problen
that is in line with his own interest and consistent with the facilities
available on the campus and the research interests of the staff. Nost
often, however, the student chooses a problem related to cne of the
projects already under study in the Sestion. In the former case, suppert
for the operational phase of the research comes entirely from Experiment
Station funds, end in the latter casoc, the support is derived from the
particular project grant involved. (It should be emphasized, however,
that the stipends for current trainees come almost entirely from none-
grant sources.) The research problems chosen in every instance concern
basic problems in nutritional biochemistry.

Additional training comes from special lectures by oubtstanding
researchers in the fields of biochemistry and nutrition., This program
is made available through an informal association emong the three
ingtitutions in the area (Duke University and the Chapel Hill end Raleigh
branches of the Greater University of North Carolina), Each of the in=
stitutions provides three speakers annually, making a total of niune
lectures during the academic year, These lectures are in addition te
those sponsored by such organizations as Sigma Xi and Americen Chemicel
Society, which are also availsble,

Future plans for training: The general plam for the immediate future is
to expand the training within the system currently in effect. Improvement
of quality, however, is a constent goal,

Staff participation: All members of the staff listed herein are engaged
in both formal teaching and research, The teaching duties normally occupy
about one-fourth of the time in addition to the time spent in consultation
with traineces, It is impossible to assess the time devoted to this phase
of teaching because of the intimacy of the research and graduate training
programs, With the expanded program the amount of time spent in graduate
student consultation will be increased commensurate with the expansion in
the number of trainees.
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(4) Recruitment of trainees: Most of our graduate students have received
under-graduate training either at colleges of agriculture in one of the
land-grant institutions or at small private colleges., Because of the
source of our students, we have the opportunity te produce nutritional
scientists of individuals that normally would not be attracted to non-
agricultural institutions, It is antieipated that in the future we
would continue to attract students from the same sources, No difficulty
is foreseen in reeruiting the additional trainees for the expanded
program; inasmuch as we consistently have had to deny admission to
highly qualified students because of the limited funds budgeted for
graduate stipends.

Although our doctoral program has been active for only 10 years, we have
grown rapidly. We attribute this to our continued insistence on high standards
of training and emphasis on quality of students selected for admission, We
are proud of our growing reputation in research and student training and in the
performence of our graduates,

STAFF AND FACILITIES
A, Steaff
Charles H, Hill

Borns August 2, 1921 - Indianapolis, Indiana

B.S. Animal Nutrition Colorado A and M 1948

M.S. Animal Nutrition Cornell University 1949

Ph.D, Nutrition, Biochemistry

and Physiology Cornell University 1981
Appointments s

1942-1945 U. S, Navy

1951-1952 Assistent Chemist, Agricultural Chemistry
Department, University of Nebraska

1952~1958 Associate Professor, Poultry Nutrition,
N, C. State College

1969~ Professor, Poultry Nutrition, N, C, State
College

Professional Societies:

American Institute of Nutrition
Poultry Science Association
American Chemical Society

Honors:

Sigma Xi
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Current rosearch interests:

The major areas of interest at present are:

1. The role of nutriiion in disepsse resistance, These
studies include the role of vitamins, minerals,
protein and unidentified factors in the resistance
of chicks to Salmonella infection and to a trans-
missible lymphoid tumor.

2, Mineral nutrition in health and disease, Current
emphasis is on iron and copper requirements and
their metabolic interactions.

Bibliography: (21 publications)

Selected list:

1, Hill, C, H,, Kelly, J. W. The effect of antibiotics
on the growth of chicks raised in new quarters.
Jo Nutr, 51: 463-466, 1953,

2, Hill, C. H., Garren, H, W, The effect of high levels
of vitamins on the resistance of chicks to fowl
typhoid, Ann, N, Y, Aced. Sci, 63: 136~194, 1955,

3, Hill, C, H., Garren, H, W, The influence of choline
on the tramsplantation of a typhoid tumor (RPL 12)
into chicks. Cancer Research 16: 1019-1022, 1956.

4. Hill, C, H,, Keeling, A, D,, Kelly, J. W, Studies
on the effects of antibiotics on the intestinal
weights of chicks, J. Nutr, 62: 255-268, 1956,

5, Hill, C, H,, Garren, H, W, Differentiation between

a growth promoting factor and a tumor susceptibility
factor in eggs. Nature 184: 823, 1959,

John J, McNeill

Born: December 4, 1922 - Washington, D. C.

Training:
~ . Biolegical Sciences George Washinglon Univ, 1947-1950
B.S. Bacteriology i reity of Meryland 1951
K.5, Bacteriology University of Maryland 1983
Ph,D, Bacteriology and
Biochemistry University of Maryland 1956
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Appointments :

1940-1944 U, S, Naval Gun Tactory:

1944-1946 U, S, Navy

19481949 Boy's Club of Washington

1951~1955 Graduate Assistant, Univ, of Maryland
1966-Present Assistant Professor, N, C, State College

Prof'essional societies:

Seciety of Americen Bacteriologists
American Dairy Science Association
North Carolina Academy of Science

Current research interests:

1. Mechanism of methane formation and metabolism of molecular
hydrogen by rumen bacteria, Characterization of the
environmental factors influencing bacterial production of
methane, especially from formats, carbon dioxide, and
hydrogen,

2, Formation of volatile fatty acids by rumen bacteria,
especially mechanisms involving fixation of carbon
dioxide utilizing energy from oxidation of molecular
hydrogen,

8. Study of the role of biotin in the formation of long-
chain fatty acids and composition of lipid fraction of
bacteria requiring biotin,

4., Study of characteristics of bacteria in senescent phase
of growth,

Bibliography: (7 publications)

Selected list:

1, McNeill, J, J., Doetsch, R. N, and Shaw, J. C. Some
nutritional recuirements of bovine rumen bacteria,
Jo Dairy Sci. 37: 81-88, 1954,

(3]

. Jurtshuk, P., Doetsch, R, N,, McNeill, J. J., and
Shaw, J, C. In vitro studies of the effect of
aureomycin and terramycin on mixed suspensions of
bovine rumen bacteria, J. Dairy Sci, 37: 1468~
1472, 1954,

3. McNeill, J. J, and Jacobson, D, R, lethane formation
and hydrogen metabolism of bovine rumen bacteria,
Md. Agr. Expt. Sta. Misc, Publ. No, 238, 1955,
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4. Jacobson, D. R., Lindahl, I, L., McNeill, J, J,
Shaw, J. C,, Doetsch, R. N. and Davis, R. E, Feedlot
bloat studies., II, Physical factors involved in the
etiology of frothy bloat. J. Animal Sci, 16: 512-124,
19567.

5, Matrone, G., Ramsey, H, A, and McNeill, J. J. Sodium
and potassium bicarbonates and glycerol in purified
diets for ruminants, Federation Proceedings (4bs.)
18(1): 536, 1959,

Gennard Matrone

Born: January 22, 1914 - Batavia, New York

Training:
B.S. Dairy Chemist: Cornell University 1938
ry

M. 8. Biochemistry and Nutrition Cornell University 1944
Ph.D, Nutrition and Biochemistry N. C. State College 1950

Appointments:

1938-1941 Research Assistant in Nutrition, Cornell
University
1941-1952 Research Chemist, U, 8., Plant, Soils

Nutrition Leboratory, Ithaca, New York
1952-Present  Research Professor, N, C. State College

Professional societies:

Americen Chemical Society (Division of Biological Chemistry)
American Association for the Advancement of Science (Fellow)
American Institute of Nutrition

American Society of Animal Production

American Dairy Science Association

The Biometric Society

North Carolina Academy of Science

Honors :

Phi Keppa Phi; Sigma Xi; Fellow AAAS; Gamma Sigme Delta
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Current research interests:

Mineral metabolism of animals with particular emphasis on
soil-plant-animal relationships. The main area of interest
is in comparative biochemistry of the mode of action of
mineral elements in animals and plants, Currently, for
example, the mode of action of a manganese x iron antagonism
which is manifested in both animals and plants is under in-
vestigation, A second area of interest is the study of rumen
metabolism by means of purified diets, Other areas of
interest include the effect of plant estrogens on reproduc-
tion and serum protein synthesis of the neo=-natal piglet,

Bibliography: (29 publications)
Selected list:
1, Matrone, G., Ramsey, H. A, and Wise, G, H, Purified

diets for ruminants, Proc. Soc, Exptl. Biol, and
Med, 95: 731, 1957.

2, Matrone, G,, Hartman, R. H,, and Clawson, A, J, Studies
of a manganese-iron antagonism in the nutrition of
rabbits and baby pigs. J. Nutr, 67: 309, 1959,

3. Matrone, G., Ramsey, H, A, and Wise, G, H., FIffect of
fatty acids and sodium and potassium bicarbonate in
purified diets for ruminants. Proc, Soc, L‘.‘[.Etl.,
Biol, and Med., 100: 8, 1959,

4. Lecce, J, G. and Matrone, G. Porcine Neonatal Nutrition:
The effect of diet on blood serum proteins and per-
formsnce of the baby pig. J. Nutr. 70s 13, 1960,

5. Matrone, G, Interrelationships of iron and copper in
the nutrition and metabolism of animals, Paper %o
be presented at the Symposium on Interaction of
Mineral Elements in Nutrition and Metabolism to be
held at the Federation Meetings in Chicago,

April 13-14, 1960,

Harold A, Ramsey
Born: September 16, 1927 - Fort Scott, Kensas
Training:
B.8. Dairy Husbandry Kansas State College 1950

M,8. THNutrition and Biochemistry N. C. State College 1953
Ph.D, Nutrition and Biochemistry N, C., State College 1955

10
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Appointments:
1950-1951 Graduate Assistant, N. C. State College
1951-1954 Relston Purina Research Fellow, N, C. State
College
1954-19566 Graduate Assistent, N, C. State College

1955-Present Assistant Professor, N. C, State College

Professional societies:

American Dairy Science Association
American Society of Animal Production
North Carolina Academy of Science
Honors :
Sigma Xi; Phi Kappa Phi; Alpha Zeta; Ganma Sigma Delta

Current research interests:

1., Enzymes of the digestive system, Emphasis is being placed
currently on pregastric esterase, the effects of diet,
changes in age, and other factors on its secretion, the
extent to which it participates in the alimentary lipolysis
of dietary fat, its specificity for glycerides of different
fatty acids, and the extent to which this enzyme is
secreted by various species,

2, Dietary essentials for the normal metabolism of the rumi=
nent, A study, utilizing purified diets, of the compounds
that must be present in the ruminant diet to permit normal
growth and function,

Bibliography: (10 publications)

Selected list:

1, Ramsey, H. A,, Wise, G, H., Tove, §, B, and Waugh, R, K.
Effects of various diets on the diurnal patterns of
blood plasma lipides of dairy calves. J. Dairy Sci,
37: 1357-1367, 1954,

2, Ramsey, H, A,, Wise, G, H, and Tove, S. B. Esterolytic
activity of certain alimentary and related tissues irom
cattle in different age groups. J, Dairy Sci. 39: 1312~
1322, 1956, Y =

3. Ramsey, H, A, Photometric procedure for determining
esterase activity, Clin, Chem, 3(3): 185-193, 1957,

4, liartin, W, G,, Ramsey, H, A., Matrone, G, and Wise, G, H,
Responses of youn; celves to a diet containing salts of
volatile fatty acids, J, Dairy Seci, 42: 1377-1386, 1959,
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5, Ramsey, H, A., Yom:, J. W,, and Wise, G. H, Fffects
of continuous nursing, length of the nursing period,
and rete of milk consumplion on the secretion of
pregastric esterase by calves., J. Dairy Sci, In press,

W, W, G, Smart, Jr,

Born: October 13, 1920 - looresboro, N, C,

Training:

B.S. Chemistry Clenson College 1942
M.S. Apriocultural and Biological

Chemistry ¥, C. State College 1949
Ph,D, HNutrition, Biochemistry and

Statistics . C. State College 1952

Appointments :

1942-1946 Army Chemical Corps
1947-1949 Graduate Assistant, W, C, State College
1949-1953 Research Instructor, N, C., State College

1953-Present Assistent Professor, N. C, State College

Professional societies:

American Chemical Society
Ancrican Society of Animal Production
American Association for the Advancemeat of Science
American Dairy Science Association
Biometrics Society
\
Honors :

Sigma Xi

Current regsearch interests:

1, The relationships of animal responses to chemical compo-
gition of plants, Better methods of chemically defining
plant meterial are being sought which will more precisely
predict animal performance,

2, The study of direct methods of predicting lecd intake of
animals,

12
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Bibliography: (9 publications)

Selected list:

1, Smart, W. W, G., Jr., Sherwood, F. W., Matrone, G, and
Wise, G, H, Pigments involved in the chromogen(s)
ratio method, Agr. and Food Chem, 1: 318-321, 1953,

2, Carter, M, W., Smart, W, W. G., Jr. and Matrone, G.
Estimation of estrogenic activity of genistein obtained
from soybean meal, Proc. Soc, Exp., Biol, and Med,
84: 506-507, 1953,

3, Peterson, W. J., Bell, T. A,, Etchells, J. L. and Smart,
W, W. G., Jr. A procedure for demonstrating the
presence of carotenocid pigments in yeasts., J. Bacter,
67: T08-713, 1964,

4, Smart, W. W, G., Jr,, Matrone, G, and Smart, V. W, Use
of copper derivatives of chlorophylls in ratio method
for estimating digestibility of forages, Agr., and
Food Chem, 23 1331-1332, 1954,

5, Carter, M, W,, Matrone, G, and Smart, W. W, G., Jr.

Effect of genistin on reproduction of the mouse,
J. Nutr, 55: 639-646, 1955,

¢ o o o @

F. H. Smith

Born: May 18, 1903 - Cornelius, N. C,

Training:
B.S. Chemistry Davidson College 1926
M.S. Chemistry N, C. State College 1931
Appointments :
1926 Vathematics Teacher , Harrisburg High School
1927-1928 Jdr, Chemist, N. C. Dept. of Agriculture
1928-1946 Assistant Professor, N. C. State College

1946-Present Associate Proi'essor, N. C. State College

Professional societies:

American Chemical Society
Americen Qil Chemists Society
Nerth Carolina Academy of Science

13
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Honors:

Sigma Xi

Current research interests:

1.

2,

A study of the manner or mechanism by which gossypol bound
to cottonseed protein interferes with the utilization of
the amino acids, thus preventing the most efficient utili-
zation of cottonseed protein,

Cooperating with the geneticist in an attempt to develop,
through breeding, a variety of cotton in which the gossypol
is eliminated or greatly reduced.

Bibliography: (86 publications)
Selected list:

1.

2,

3.

Smith, F, H,, Blumer, T, N,, Williams, Alexa C, and
Tyler, W. E, Effect of crystal size on salt penetra-
tion of pork loins, Food Research 16: 166-168, 1951,

Smith, F, H., Beeson, K. C. and Price, W. E, Chemical
composition of herbage browsed by deer in two wildlife
management areas, J. Wildlife Mgmbt, 20: 359-367, 1956,

Smith, F, H, Spectrophotometric determination of total
gossypol in cottonseed meal and cottonseed meats, Jo
Am, 0il Chem. Soc, 35: 261-265, 1958,

Smith, F. H,, Young, C. T. and Sherwood, F. W, Effect
of bound gossypol on the growth-promoting properties
of cottonseed, soybean and peanut meals. J. Nutr,
66: 393-409, 1958, -

5, Smith, F, H, Preparation of Pure Gossypol from
Dianilinogossypol. J. Am, 0il Chem, Soc, In press.
S, B, Tove
Born: dJuly 29, 1921 - Baltimore, Maryland
Training:
B.S. Animal Husbendry Cornell University 1943
M.S. Biochemistry Univ, of Wisconsin 1948
Ph.D, Biochemistry Univ, of Wisconsin 1950

14
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Appointments :
1943-1946 U, S. Armed Forces
1946 Chemist, Laboratory of Industrial Hygiene
1947-1950 Graduate Assistent, University of Wisconsin

1950-Present Assistant Professor, Associate Professor,
H. C, State College

Professional societies:

American Chemical Society

American Association for the Advancement of Science
Americen Institute of Nutrition

New York Academy of Science

North Carolina Academy of Science

American 0il Chemists Society

Honorss
Sigma Xi

Current research interests:

1. Lipide metabolism, with current interest on the metabolism
of fatty acids in depot fat and the physiological and bio=-
chemical factors that influence it.

2, Metabolism of volatile fatbty acids, with special emphasis
on the metabolism of propionate, its relationship to other
short chain acids end the production of odd carbon fatty
acids,

Bibliography: (18 publications)
Selected list:

1., Tove, S, B., Andrews, J, 8,, Jr, and Lucas, H. L, The
turnover of palmitic, stearic and unsaturated fatty
acids in rat liver, J, Biol. Chem. 218: 275-281,
1956,

2, Anderson, R, L. and Tove, S. B, Effect of copper
deficiency on synthesis of haem, Nature 182: 315,
1958,

3, Tove, S. B, and Smith, F. H. Kinetics of linoleic
acid depletion, Arch, Biochem, Biophys., 853 352«365,
1959,

4, Pritchard, G, I. and Tove, S, B, Stimulation of
propionate metebolism by monocarboxylic acids.
Biochem, Biophys. Acta. In press.
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5, Pritchard, G, I. and Tove, S, B, Interrelationships
between the metabolism of short-chain fatty acids by
ruminent liver slices, Biochem, Biophys. Acta, In
press.

o o e o o

George H. Wise

Born: July 7, 1908 - Saluda County, South Carolina

Training:
B.S. Dairying Clemson College 1930
M.S. Dairy Nubtrition and Biochemistry TUniv. of Minn, 1932
Ph.D, Dairy Nutrition end Biochemistry Univ. of Minn, 19386
Appointments : d
1933-1936 Graduate Assistent, Univ, of Minnesota
1937-1944 Associate Professor, Clemson College
1944-1947 Associate Professor, Kansas State College
1947-1949 Associate Professor, Iowa State College

1949-Present Professor and Head, Animal Nutrition Section,
N, C. State College

Professional societies:

American Association for the Advancement of Science
American Chemical Society

Americen Society of Animal Production

Americen Dairy Science Association

American Institute of Nutrition

Society Experimental Biology and Medicine

North Carolina Academy of Science

Honors:
Sigma Xi; Phi Kappe Phi; Fellow AAAS3 Americen Feed Manufacturers®
Award (research in dairy nutrition), 1948; Borden Award (research
in dairy nutrition and physiology), 1949; illiam Neal Reynolds
Professorship (N, C, State Coneges

Current research interests:

Research interests are integrated with the various programs
of the respective members of the animal nutrition staff, His
role, as section head, is more directive or advisory than active
participation in research, The current general areas of investi-
gation to which he is in position to meke the greatest direct
contributions are (a) studies of factors affecting the utiliza-
tion of various nutrients snd (b) the determination of the
nutritive requirements of animals, The present specific phases

16
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of the broad ereas indicated are the exploration of the role
of saliva in nutrient metabolism and the development of the
"purified" diet system in ihe determination of nutrient needs
of lerge animals.

Bibliography: (53 publications)
Selected lists

1., Wise, G, H., Miller, P, G, and Anderson, G, W, Changes
observed in milk sham-fed to dairy calves. J, Dairy
Sci, 23s 997=1011, 1940,

2. Wise, G, H., Caldwell; M. J. and Hughes, J. S. The effect
of the prepartum diet of the cow on the vitamin reserves
of her newborn offspring., Science 103: 616-618; 1946,

3. Parrish, D, B., Wise, G. H, and Hughes, J, 8. The state
of vitamin A in colostrum end in milk, J, Biol. Chem,
167s 673-678, 1947,

4, Wise, M, B., Barrick, E. R,, Wise, G, H, and Osborne, J. Co
Effects of substituting xylose for glucose in a purified
diet for pigs. J. Ani, Sci, 13: 365-374, 1954,

5, Wise, G, H., Jacobson, N. L., Allen, R. S, and Yang, S. P,
Rate of absorption of carotene and viteamin A from the
alimentary tract of deiry calves, II, Effects of methods
of dispersion and of administration. J. Dairy Sci,

41: 143-151, 1958,

e o o o =

Facilities

There are 12 well-equipped chemical laboratories availsble in which
the trainees will conduct their research programs, In addition, there
is a small animal lsboratory with facilities for handling mice, rats and
rebbits; a large animal laboratory with facilities for hendling sheep,
swine and cattle; and lesboratories for handling poultry. Money has been
appropriated for a major addition to the building in which the Nutrition
Section is housed., With this addition the floor space occupied by the
Section will be markedly increased. In addition to expanded laboratory
space, the new building will provide facilities of more special nature,
such as cold rooms, animal leboratories, and instrument rooms. It is
anticipated that this building will be completed by 1962,

The major items of equipment in the Nutrition Section include a
Beckman spectrophotometer, Warburg apparatus, complete radioisotope
equipment for measuring both beta and garma emitters, gas chromatography
epparatus, bomb calorimeter, freeze-drying apperatus, fraction collector,
and refrigerated centrifuge, In addition, the following major items of

17
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equipment are on the campus and availeble for use: mass spectrometer,
emission spectrograph, recording spectrophotometer, automatic 200-tube
counter current apparatus, infra-r-d spectrophotometers, high specd
electronic computors, electrophoresis apparatus, controlled temperature
end humidity chambers, electron microscope, X-ray diffraction apparatus;
Spinco preparative centrifuge, nuclear reactors and associated radiation
facilities,

PAST TRAINING RECORDS

Since the initiation of the graduate program in 1950, 11 doctorate
degrees and 10 master’s degrees have been awarded., Five of the 10 who
earned master's degrees are currently engaged in the doctoral program in
the Nutrition Section, and an additional 4 entered doctoral programs at
other institutions,

A, The following are individuals who terminated their graduate programs
at N, C, State College at the Master of Science level. (Students
continuing in the Nutrition Section are not listed)

Virginia Weldon Smert, M.S, 1952
Initial and present position - Research assistant, Nutrition
Section, N, C, State College

Chuan=Tao Yu, M.S, 1955
Initial position = Research assistant in doctorate program,
Department of Biochemistry, University of California at
Berkeley.
Present position = Postdoctorate in Biochemistry, Harvard
University Medical School. .

Clyde Thomas Young, M.S. 1956
Initial position - Military service.
Present position - Research assistant in doctorate program,
Georgia Tech,

Joseph Alexander Orlando, M.S. 1956
Initial position - Research assistant, doctorate program in
Biochemistry, University of California at Berkeley.
Present position - Postdoctorate in Biochemistry, Brandeis
University.

William Gilbort Martin, M.S. 1958
Initial end present position - Research assistant, doctorate
program in Biochemistry, University of West Virginia,

B, The following received the Doctor of Philosophy degree:

Gennard Matrone 1950
Initial position = Research chemist, U, S. Plant, Soils,
Nutrition Leboratory (stationed at Raleigh),
Present position = Professor in Nutrition Section, N. C,
State College.

i8
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George Elliot Hawkins, Jr, 1952
Initial and present position - Assistant professor, Dairy
Nutrition, Alabama Polyltechnic Institute.

William Wesley Garry Smart, Jr. 1952
Initial and present position - Assistant professor, Nutrition
Section, N. C. State College,

Cecil Conley 1954
Present position ~ Assistant professor, Dairy Nutrition,
Clemson College.

Gordon Clemence Ashton 1956
Initial position - Assistant professor, Iowa State University.
Present position - Associate professor of statistics in the areca
of biochemistry and nutrition, Ontario Agricultural College,

John Stevens Andrews, Jr., 1956
Initial position = Postdoctorate, Department of Biochemistry,
University of California at Los Angeles.
Present position - Research associate, Howe Laboratory of
Ophthalmology, Harvard Medical School,

Harold Arch Remsey 1956
Initial end present position - Assistant professor, Nutrition
Section, N, C. State College.

Robert Hall Hartman 1956
Initial and present position - Nutrition research, Swift and
Company, Chicago, Illinois,

lielvin Windsor Carter 1956
Initial position - Assistant professor, Purdue University,
Lafayette, Indiana.
Present position - Assistant professor in Experimentel Statistiecs
in the area of biochemistry and nutrition, W, C. State
College.

Gerald Ian Pritchard 1958
Initial and present position -~ Research Officer, Biochemistry and
Nutrition Unit, Animal Research Institute, Canada Department
of Agriculture, Ottewa.

Williem Preston Ingram 1959

Initial and present position - Assistant professor, Chemistry
Department, N, C, State College.

19
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C, Ratio of staff to trainees

The present ratio of training staff to predoctoral trainees is
1,38 (11 trainees and 8 staff). The expanded training program would
increase this ratio to 2,0 (16 trainces and 8 staff). No postdoctorate
' trainees are now in residence, but it is anticiputed that in the near
future such a program will be inaugurated.

Since the new building will greatly increase physical facilities,
it is proposed to expend the training program coincident with the
completion of the building., Additional funds are requested to provide
for this expansion., During the first additional year the budget will
be the same as on page 2, In the succeeding years the increased funds
will be apportioned on the same basis with §$24,000 of the $38,300 for
training stipends.

Present and future graduate student assignments would be epproxi-
mately as follows:

Staff Member Present Future |
Dr, Hill X 2 i
Dr. McNeill ; ! 2 ‘
Dr, Matrone 4 4 |
Dr. Ramsey 2 2 i
Dr. Smart 1 2 i
Prof., Smith 1 1 |
Dr. Tove 1 2 !
Dr. Wise 0 1

STATEMENT OF PROGRAM DIRECTOR

The strength of our training program rests largely with our staff, We
ere & young enthusiastic group umhampered by conventionalism and recognized
by the college faculty as the campus leaders in modern nutritional bio-
chemistry, The diversity of interest and talent of our staff coupled with
the wide variety of facilities and experimental material availeble make us
especially qualified to study a problem from the moleculer level to the
whole organism, In addition to a strong training in nutritional biochemistry
and related areas, we are able, tirough our Institute of Statistics, to build
in our students a foundation in research logic and philosophy that is unique
among institutions giving training in nutritional biochemistry.
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The subject of this report deals primarily with progress made
in investigations outlined in the 1958 report. During the year two
papers and two abstracts were published, preparation of one manu-
script has been completed and submitted, and several more are in

preparation,
EXPERIMENTAL WORK

Micro-nutrient interrelationships

Mn x Fe., Last year's work concerning the characterization of
the Mn-Fe antagonism in baby pigs and rabbits was published in the
Journal of Nutritionl{ A manuscript showing that the site of Mn
interference is with Fe absorption rather than with hemoglobin for-
mation 1s near completion. Initial studies on the mechanism of the
Mn antagonism have been carried out with liver slices. Briefly, the
technigue involves incubating liver slices in Krebs-Ringer solution
with varying levels of manganese and recording the uptake of radio-
iron, FeS9. Preliminary results suggest a competitive type of
inhibition. The premise tentatively held is that the system in-
hibited is the one involving formation of liver ferritin, the storage
form of body iron. Ferritin is also a participant in the mechanism
of Fe absorption from the gut. Further work is necessary to estab-
lish the type of inhibition and to determine directly whether or
not the ferritin system is involved. In vitro studies with liver
slices and in vivo studies with rabbits and guinea pigs will be
carried out. The in vivo studies will be concerned with the effect

of Mn on the formation of intestinal mucosa ferritin.

l/ G. Matrone, R. H. Hartman and A. J. Clawson., Studies of a Man-
ganese-Iron Antagonism in the Nutrition of Rabbits and Baby Pigs.
J. Nutrition, 67, 309-318 (1959).
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Zn X Cu. A paperg/ on the effects of excessive dietary zinc
was presented at the 1959 fall meetings of the American Chemical
Society at Atlantic City, New Jersey. During the past year the
studies of zinc toxicity centered on elucidating (1) the factor(s)
in liver extract which alleviates the growth inhibition and (2) the
interference with copper metabolism. The experiments show that the
active factor(s) in liver is organic in nature rather than in-
organic., A radioisotope experiment with Cué’l«L indicated that Zn
does not interfere appreciably with copper absorption. Copper utili-
zation, however, is affected in that a smaller percent of the dose of
radio copper was found in the tissues and a greater percent was found
in the urine of the Zn-fed rats. These experiments also show that
Zn toxicity interferes directly with iron metabolism. A radio-iron
balance experiment designed to determine whether or not Zn interferes
with absorption and/or utilization has been completed and evaluation
of the data is in progress. Depression of cytochrome oxidase activity
of the heart in zinc toxicity is prevented with supplemental dietary
copper but supplemental iron is without effect, suggesting that

cytochrome oxidase may contain a copper prosthetic group.

Micro-nutrient element requirements

Physiological Fe reguirements. For the concept of "physiologi-

cal Fe reguirement" the reader is referred to the 1958 progress
report. A manuscript on the 1life span of the red blood cells of
sheep is in preparation. An experiment with sheep utilizing double
labels, Clh-glycine and FeEg, is currently underway. The object of

this experiment is to obtain an estimate of the amount of hemoglobin

2/ A. C. Magee, III and G. Matrone. Zinc Toxicity Studies with Rats.
Paper 180, page 81C, Abs. of 136th Meeting of the A,.C.S.,
September 1959.
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iron reutilized, in conjunction with estimates of the life span of
red blood cells. Formulas for expressing the response curves mathe-
matically in order to estimate the parameters of interest are being

developed in cooperation with the Department of Statistics.

Fe requirements of baby pigs. The experimental work on the Fe

requirement of the baby pig (See progress report of 1958) has been
completed. The minimum requirement for the baby pig (0-6 weeks of
age) is estimated to be approximately 60 ppm of Fe of the dry matter
intake. These data and data obtained with F359, estimating the rate
of synthesls and total production of hemoglobin for determining the

physiological Fe requirement, are being prepared for publication.

Fe and Cu studies with chicks. Data from preliminary experi-

ments conducted last year indicated that the dietary requirement

of chicks was approximately LO ppm of Fe and 3 ppm of copper of the
dry matter intake. In six subsequent experiments, however, we have
been unable to obtain uncomplicated copper deficiency in chicks as
measured by hemoglobin response. Chicks fed diets deficient in Fe
and Cu manifest anemia more guickly and more severely than those
fed Fe deficient diets, but those fed Cu deficient diets maintain
their hemoglobin at a level similar to that of the posltive controls.
The average mortality rate of the chicks on the copper deficient
diet is higher than that of the chicks on the Fe deficient diet and
equal to that of the chicks on the Fe and Cu deficient diet. The
possibilities we have considered and tested are too numerous to
record here, Currently we are entertaining the idea that Cu func-
tions in a vital process that is manifested, under our conditions,

before anemia. Since our basal diet is lower in Cu than it was in
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the earlier studies, it may be that if a basal diet contained as much
Cu as did the basal diet in our earlier studles survival would be
improved sufficiently for anemia to develop. This and other possi-
bilities are currently being tested.
The difficulty of obtaining Cu deficient chicks has also hampered

the studies concerned with the function of copper in heme synthesis.

Macro-nutrient element studies

Last year (1958 report) we reported that our results suggested
that bulk or roughage is not an essential in the diet of ruminants
and that a purified diet devised for simple-stomach animals is sult-
able for ruminants provided that it is adequately supplemented with
Na and K cations in the form of bicarbonates. Studies during the
current year have been concerned primarily with the role of these
cations in the rumen. By means of in vivo and in vitro experiments
end the use of ClY-bicarbonate and methyl-labeled ci-acetate, the
following results were obtained: Na and K bicarbonates in the diet
appear to shift the ratios and quantities of ruminal end products
from acetic to the propionic side. 002 fixation in propionate by
rumen microorganisms was increased 25 times in the presence of the
Na and K cations. Acetate is a primary precursor of butyrate in the
runen. Product-precursor analysis of the data suggests that these
cations may act as cofactors in the acetate ——= butyrate re-
action. Preliminary enzymatic studies suggest that potassium may
be the effective cation cofactor. Future work will center on
product-precursor studies and cation activation of reactions cata-

lyzed by enzymes isolated from the rumen.




B

During the year a paperé/ was presented at the April meetings
of the Federation Societies at Atlantic City, New Jersey. In addi-
tion, a paperg/ was prepared, by invitation, for the Cornell
Nutrition Conference to be held in Buffalo, New York in November

1959,

So0il, plant, animal relationships

Mo x lime study. Bioassay of the 1958 soybean forage crop has

not been completed. The 1956 and 1957 results (See 1958 progress

report) are being prepared for publication.

FUTURE EXPERIMENTAL WORK

Work in progress will be continued and new leads will be inves-

tigated as soon as possible.

Q/G. Matrone, H. A. Ramsey and J. J. McNeill, Sodium and Potassium
Bicarbonates and Glycerol in Purified Diets for Ruminants. Fed.
Proc., 18, paper 2111, March 1959.

é'/Gc, Matrone, H. A. Ramsey and G. H. Viise. Role of Sodium and
Potassium Cations in Volatile Fatty Acid Met abolism of Ruminants.
Proceedings of Cornell Nutrition Conference to be held November 11-13,

1959.
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