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Introduction

Swine colostrum and milk have not been studied as extensively as the
milk of the other domestic animals., The primary reason for this lack
of information is the past difficulty with which sufficient milk for
analysis could be obtained., Until recently it has been almost impossible
to collect relatively large samples of milk from swine because of the
nervous control of milk release exercised by the sow. In 1941 Ely and
Petersen (12) devised a method of inducing the *'let down' of the milk
in the cow by the intravenous injection of vitocin, the oxytocic principle
of the pituitary. This method has been adapted in obtaining milk samples
from the sow and has the advantage of permitting the collection of
relatively large samples of milk, more nearly representative of the
entire secretion,

The vitamin content of colostrum end milk is of the utmost importance
for the newborn animal, because it represents the sole source of nutrients
for the first few deys and weeks of life, Information about the diet of
pigs before weaning is important, because it is logical that the diet the
pigs receive after weaning should be as nearly comparable as practicable
to the pre-weaning diet. Thus, knowledge of the composition of swine
milk is necessary for the develooment of both purified and practical
rations for very young pigs.

Some lirited information has recently appeared concerning the
approximate compcsition and vitamin 4 content of swine milk, Extensive
examination for the vitamin content has not been reported. The magnitude
of the differences in the reported vitamin content of swine colostrum and
milk is too great to bs accounted for on the basis of diet or breed
differences. Therefore, the present study was undertaken to provide

information of the thiamin, riboflavin, nicotinic acid, pantothenic acid,







Review of Literzture 3
Studies of the gross composition of swine milk have been reported
by various workers over = neriod of years, However, the data published
on tha vitamin content of swine colostrum and milk are very limited and
of considersble variance,
Benham {3) found that the vitamin & content of sow's colostrum
rangzd from 131 to 245 I.U. per 100 ml, (291 to 554 micrograms per 100 mlJ.

The study of 3Schofield et ai. {(21) showed that giving sows large doses

of vitzmin & late in pregnsncy increased the concentration of this vitemin
in the colostrum. Luecke (17) has reported the vitamin 4 content of swine
colostrum to vary from 13 to 122 micrograms per 100 ml. These pigs received
no supplements of vitamin A, but they were fed = suonpossedly adequate ration
which contsined 10 per cent alfzlfa hay. Braude et al. (7) in England
reported on 18 samples of sow's colostrum in vhich thev obtained a mean
value of 347 I.U. per 100 ml. for vitamin A. The same group of workers,
Braude et al. (8), reported on the composition of colostrum and milk

from nine Large White sows. Their value for colostrum was 71.1 ¢ 9.1 T.U.
of vitamin & per grsm of fst =nd for normal rilk 11.0 ¢ 0.4 I.U. vitamin

4 per gram of fa% Recently Bowland, Grummer, and Phillips (4) determined
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the vitemin A corntent of the colostrum znd milk from 20 sows., The mean
vslues for vitamin & were: first and third day colostrum from scwe on

g o fro ws in drv-lot 132.9 mcg /100 ml.s
oasture, 143.6 meg./ 100 wl., from sows in dry-lot 12e.2hw g/ 1.3

o . 2 Ay +
normal milk from sows on pasture 52,7 meg./ 100 ml., from sovs 1n Ary-lot

3.3 mez,/ 100 wl.

The vitamin A levels of sow's colostrum and milk reported by Bowland (4)
agree quite well with those reported by Braude et al. (8) in England and
Schofield et al. (21) in Canade but are generally lower than the values fa

colostrum given by Benham (3),



Norfeld (18) firet revorted the ascorbic acid content of swine
milk., He found that milk from s normel sow contained 6.1 mg. ascorbic
acid per 100 wl. and milk from 2 sow receiving a vitamin 4 deficient
ration contained 4.1 mg. ascorbic acid per 100 mi. Braude et al. (7)
reported on 18 samples of sows' colestrum in which they obtained a mean
value of 23.8 mg./10C ml. for ascorbic acid. The same authors (8) in
1947 found the ascorbic acid cortent of sows' milk was lower than that of
colostrum, 13.0 as compared with 30.6 mg./100 ml.

Barnhart et al. (1), feeding a basal ration composed of yellow corn,
soybean oil meal, alfalfa meal, 2.5 per cent mineral mix, and vitamin 4
and D pre-mix, obtsined increases in the riboflsvin, nicotinic acid,and
pantothenic acid content of milk by adding 10 per cent 21falfa and tankage
to the basal ration. Luecke, Duncan, and Ely (17) reported the B-vitamin
content of swine colostrum and obtained values of 0052 to 1.01 meg./ml,
for thiamin, 1.65 to 6.25 mcg./ml. for riboflsvin, 0.60 to 1.70 meg./ml.
for pantothenic acid and 1.14 to 1.85 meg./ml, for nicotinic acid,

Braude et al. (8) have studied further the B-vitamin content of swine
colostrum and milk., They found the mean values for twelve samples of
colostrum to be: total thiamin 96.8 g 7.8 meg./100 mi,; free thiamin
70.8 & 7.8 meg./100 ml.; and riboflavin 44.9 ¢ 5.7 mcg./100 ml. The
mean velues for the milk, obtained from the analysis of seventy to
seventy-six samples from the 10th 4o 56th day of lactation, were: total

thiamin 67.7 + 1.8 meg./100 ml.; free thiamin 14.4 % 1.2 meg./100 ml,; and

riboflavin 45.7 + 1.7 meg./100 ml.



Experimental

Source of Samples

Sows of the Hampshire, Duroc, and Chester White breeds were used in
this study, The 16 sows on the spring farrowing were all of Hampshire
breeding, while the 19 sows on the fall farrowing were 5 Hampshire, 9
Duroc, and 5 Chester White, 411 sows whose milk was sampled were in either
their first or second lactation period.

The sows were carried through successive gestation and lactation
periods on the two rations given in Table 1., The basal ration was supplemented
with the various materials indicated in Table 2.

The farrowing dates for the sows in the spring farrowing (Experiment I)
ranged between January 14 and April 20, 1948, and the sows in the fall

farrowing (Experiment II) between September 27 and November 8, 1948,

Collection and Treatment of Samples

Colostrum was obtained during parturition by normal expression of the
udder. Milk samples wers obtained on the 5th, 15th, and 55th days of
lactation by intravenous injection of 1 to 2 ml. of the oxytocic principle
of the pituitary (Pitocin--Parke, Davis and Co.). Ely and Peterson (12)
devised this method for inducing the " let down!' of milk in the cow and
a similar method was employed by Braude (8) for induction of milk ejection
in the sow.

Vitamin A and ascorbic acid determinations were mede as soon &s
possible after sampling. The remaining portion of the sample was quick
frozen in sealed containers and assayed later for thiamin, riboflavin,

picotinic acid, and pantothenic acid.



Teble 1
Rations Fed in Drylot During Gestation and Lactation
Experiment I (Soring 1948 Farrowing)

Basal Ration No. 1

Constituent Per cent
Ground yellow corn 82.85
Expeller scybean oil meal 11.00
Alfalfs leaf meal 5.00
Ground limestone 0465
NaCl 0.50

Experiment II (Fall 1948)

Basal Ration No. 2

Constituent Per cent
Ground yellow corn 82,85
Expeller soybean oil meal 11.00
Alfalfa leaf meal 5600
Ground limestone 0,65
Jodized NaCl 0.50

Crude carotene concentrate at level of 6,000 I.U,
per pound of feed



Details of Swine Whose Colestrum and Milk Were Examined

Table 2

Exp. Lot Ration No.
No, No. Fed . Sows Breed Lactation
I 1 Basal Number 1 3 Hampshire First
2 Basal + alfalfa silage ad 1lib 3 Hampshire First
3  Basal + 1/2 gal. buttermilk per 3 Hampshire First
gilt per day
4 Basal + 3% liver and lung meal 3  Hampshire First
5 Basal + Antipernicious anemia 2 Hampshire First
liver extract
6 Basal + green rye forage ad 1ib 1 Hampshire First
14 days before farrowing and
during lactation
11 1 Basal Number 2 2 Duroc First
1 Chester First
3 Hampshire Seccnd
2 Bassl + 37 fish solubles 3 Duroc First
1 Chester First
2 Hampshire Second
3  Basal + 10% alfalfa leaf meal 1 Duroc First
1 Chester First
/, Basal + Antipernicious anemia 1 Duroc First
liver extract, 2 ml./week/gilt 1 Chester First
5  Basal in dirt lot 1 Duroc First
1 Chester Firat
6 Basal + vitamin By, (equivalent 1 Duroc First

to 2% fish solubles)




Analysis of Samples

General Procedure for lkiicrobiological Assays

The test organisms, Lactobacillus casei and Lactobacillus arabinosus,

were maintained as stab cultures by monthly transfer in a yeast dextrose

agar of the following composition:

Yeast dextrose agar (Difco) 2.7 G.
Dextrose 1.0 G.
Sodium acetate 1.6 G.
*5alt soluticn A 1.0 Ml
*%3a1t solution B 1.0 Ml.

Distilled water to make 100 Ml.

*Potassium phosphate 25,0 G.
Potassium dihydrogen phosphatel5, 0G.
Distilled water to make 250 kl.

**jagnesium sulfate 10.0 G.
Ferric sulfate 065 G-
Sodium chloride 0.5 G.
Manganese sulfate 0.5 G.

Distilled water to make 250 Ml

These stock cultures weres incubated at 37° C, for 24 to 48 hours, or until
good growth along the line of the stab was visible and then stored in the
refrigerator for the remainder of the interval between transfers. The
inoculum was prepared by transferring the organisms from the agar stab
cultures into 10 ml. of the liquid basal medium which had been supplemented
with the deficient vitamin at the level of 1 meg./10 ml. After incubation
for 24 hours at 37° C., the culturss wers centrifuged; the supernatant
medium was poured off and replaced asceptically with an equal volume of
sterils 0.9 per cent sodium chloride solution. The’cells were washed twice
 in this manner and one drop of the suspension was used as the inoculum for
each assay tuoe.

The assays Wwers conveniently carried out in 16 x 180 mm. bacteriologic
culture tubes, held in metal racks which were easily autoclaved., To one
geries of tubes, increments of a standard solution of the vitamin were

gdded. To other similar series, increasing amounts of diluted milk samples



were added at five levels (1 to 5 ml.) considered by approximation to
furnish amounts of the vitamin within the ranges of the standard curve.
A1l tubes wers diluted with distilled water to 5 ml., then 5 ml. of the
double strength, vitemin-deficient medium were added. The tubes wers
covered with metal caps lined with gauze and sterilized by autoclaving
at 15 pounds pressure for 15 minutes. After cooling to room temperature,
each tube was inoculated with one drop of the turbid inoculum culture and
incubated at 37° C. The acid produced in each tube was titrated with tenth-
normal sodium hydroxide, using bromothymol blue as an indicator, after an
incubation period of 72 hours.

To obtain the assay results, a standard curve was plotted relating
the response of the test organism (in cubic centimeters of alkali used in
titration) to the concentration of the vitamin in ihe standard tubes. The
vitamin content of the various aliguots of sample ugsed was obtained by
interpolating the response obtained in tubes contzining these aliguots on
the standard curve., Results falling outside the assay range of the vitamin
were discarded. The vitamin content of the sample was then calculated from

that of each aliquot.

Nicotinic Acid

The procedure of Snell and Wiright (23) with modifications introduced
in this laboratory was used for the determination of nicotinic acid.

Lactobacillus_arsbinosus 17-5 (ATCC No. 8014), obtained from American

Type Culture Collection, Georgatown University Medical School, Washington,
D, C., was used as the assay orgenism.

The stock standard solution of nicotinic acid contained 100 meg./ml.
of distilled water. This solution was kept under toluene in a refrigerator.
From this stock solution, a standard contsining 1 microgram of nicotinic

acid per ml. was preparsd each time an assay was made, At least three



10
similar series of tubes were prepared with the standard containing 0.0,

0.05, 0.10, 0.15, 0,20, 0.3C, and 0,50 micrograms of nicotinie acid.
A1l solutions used in the medium were preparad at concentratiors given
in a University of Texas publication (27). The basal medium contained per

thousand milliliters:

Acid=hydrolyzed caseln 10 &g.
l-cystine 400 mg.
1-tryntovhane 200 mg.
Glucose 40 g,
Sodium acetate 40 g.
Biotin O.hneg.
p-aminobenzoic acid 200 meg.
Thiamin 200 meg.
Calcium d-pantothenate 200 mcg.
Pyridoxine 200 mcg.
Riboflavin 00 meg.
Adenine, guanine, uracil 20 mg.
Salt solution 4 10 ml.
Salt solution B 10 ml.

The medium was made to volume and adjusted to a pH of 6.6 to 6.8 with
sodium hydroxide. The glucose and sodium acetate were added in the dry state.

Colostrum samples of 2 ml, wers diluted to 100 ml. and milk samples of
1 ml. were Ailuted to a total volume of 100 ml. in volumetric flasks. These
dilutions resulted in concentrations suitable for =ssay. usntities of 1,
2, 3, 4, and 5 ml, of the dilutions were added to five assay tubes respectively,
and each tube wzs made to s total volume of 5 ml. with distillsd water. Five
ml. of the nicotinic acid free basal medium were added to each of the assay
tubes. The tubes were autoclaved, inoculeted, incubated, and the growths
measured as described.

The colostrum and milk samplss were not treated with enzymes, acids,
or alkali, because Cheldelin (9), (10), and #illiams (28) found that such
trestment 4id not significantly affect the values obtained. This indicsted
that in milk nicctinic acid is not essentially in a bound state or in the

form of a precursor not readily available to Lactobacillus arabinosus.




Riboflavin B

With few exceptions, the basic microbiological procedure described
for the assay of nicotinic acid was employed for the determination of
riboflavin., The procedure of Snell and Strong (22) with modifications of
the basal medium was used for the microbiological assay of riboflavin,

Lactobacillus casei 17-5 was used as the assay orgsnism,

The basal medium contained per thousand milliliters:

Sodium hydroxide treated peptone 10 g.
l-cystine 200 mg.
Jl-tryptophane 200 mg.
Yeast suoplement 2 g
Glucose 40 g.
hidenine, guanine, uracil 20 mg.
p-aminobenzoic acid 800 mcg.
Pyridoxine 200 meg.
Nicotinic Acid 200 mcg.
Calcium d-pantothenate 200 mecg.
Salt solution A 10 ml.
3alt solution B 10 ml,

Pantothenic Acid

Pantothenic acid was determined microbiologically by use of the

procedure of Barton=-iright (2). Lactobacillus casei (ATCC No, 74L69) was
used as the assay organism. -

Pure synthetic d-calcium pantothenate was used to prepare the stock
standard solution of 100 meg./ml. of distilled water. This solution was
stored under toluene in the refrigeratcr. One ml. of the standard solution
of pantothenic acil was diluted to 100 ml., and one ml. of this dilution
was Further c¢iluted to 100 ml. From these two dilutions a triplicste set
of standard tubes was prepared containing 0,0, 0.01, 0.02, 0.05, 0.10,
and 0,20 micrograms of pantothenic scid respectively.

The pH of the basal medium was adjusted to 6.6 to 6.8 with sodium
The veptone and the yeast were prepared as described by Strong

hydroxide.

and associates (26) except that Darco G 60 was used instead of Norit A to



1?":
<

treat the yeast supplement. The other ingredients were prevared as in the

assay for nicotinic zcid. The basal medium contained per thousand milliliters:

Sodium hydroxide-treated peptone 10 g.
l-cystine 200 mg.
Glucose 40 ge
Sodium acetate 28 g,
Acid hydrolyzed casein VA -
Adenine, guanine, uracil 20 mg.
Nicotinic z2cid 400 meg,.
Biotin 0.8mcg.
Riboflavin 400 mcg.
Pyridoxine 200 mcg.
p-aminobenzoic acid 200 meg.
Salt solution 4 10 ml.
Salt soluticn B 10 ml.

The samples were diluted to a concentration suitable for assay
(colostrum diluted 1 ml. to 100 ml. and milk diluted 1 ml. to 200 ml.).

As in the asszy of nicotinic acid, 1 to 5 ml., of each dilution was pipetted
into five assay tubes. The assay tubes (sample and standard tubes) were
made to a total volume of 5 ml. and then 5 ml. of the basal medium were
added to each tube, The tubes were covered, and autoclaved fifteen minutes
at fifteen pounds pressure., After cooling and inoculation, the tubes

were incubated 72 hours at 37° C. and the growths measured as described.

In most foods and animal tissues a part of the pantothenic acid is
bound to the protein and must be freed by autolysis or enzymatic hydrolysis
before the microbioclogic=2l assay is carried out. Pantothenic acid in milk
is in a free state or in =2 stste in which it is readily utilized by
lactobacilli. OStrong (25) and #illiams (28) reoort that treatment of milk
with enzymes did not significantly affect the nantothenic acidi wvalues,

Thus, the szmples were not hydrolyzed in preparstion for anelysis.

Thiamin

Thiamin was determined by the fluorometric method described by Hodson (15).

The method was a simplification of the procedure reported by Hennessey and



Cerecedo (14), 13

Duplicate 10 ml, samples of the milk were nipetted into 50 ml.
volumetric flasks, 50 mg. of taks~disstase were added, the oH adjusted to
440 to 4.5 with 2.5 normal sodium acetate, and incubatad for three hours at
50° C. The flasks were shaken occasionally to break up the curd that formed.
After three hours the flasks were cooled and diluted to the mark with two
per cent trichloroacetic acid, thoroughly mixed, allowed to come to
equilibrium by standing for a few minutes, and filtered through ‘Whatman
No. 1 filter papér. If the filtrate was very cloudy it was further clarified
by passing it through the filter again,

A 5 ml, sliquot of the fiitrste was pipetted into easch of three
centrifuge reaction vessels marked 1, 2, and 3. To reaction vessel No, 2
was added one ml. of a solution containing exactly one microgram of thiamin
chloride, To vessels No. 1 and No, 2 were added 0.1 ml. of the ferricyanide
solution followed immediately by three ml. of the sodium hydroxide solution.
Thirteen ml. of isobutyl slcohol were added to the mixtures in the three
vessels, and finally three ml. of sodium hydroxide solution were added to
the mixture in Vessel 3, The glass stoppers were then placed in the vessels
and vigorously shsken for 1,5 minutes. This was followed by centrifuging
for about cone minute to separate the agueous and isobutyl alcohol layers,
The agueous lsyver was drained off and discarded, and the isobutyl layer
was dried with a small amount of anhydreus sodium sulfate., The isobutyl
slcohol was then transferred tc photofluorometsr tubes,.

The Coleman photofluorometer was allowed to warm up 10 or 15 minutes
before use. The dilute quinine sulfate solution, having a fluorescence
aporoximately equal to that given by the thiochrome from one microgram of
thiamin in 13 ml. of isobutyl alcohol, was placed in one of the cuvettes

and the diaphragm of the photofluorometer adjusted so that this gave a
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half-scale deflection when placed in tha instrument. The sxnct point
chosed was not critical, but the same reference »Hoint was used for the
three readings on any one sample, 4 reading (B) was taken on the thiochrome
solution from Vessel 3 (the blank), 2 reading (X) was token on the thiochrome

solution from Vessel 1, and a reading (X+1) was taken on the solution from

Vessel 2, The calculstion was:s 'X - B (1.0} = micrograms of thismin

naer ml. of milk or milliorams ver liter of milk.

Vitamia A

The procadure used for the determination of vitsmin A =2nd carotene

-!

hod of Boyer, et zl. {6). Two volumes of

—— —

was 2 modificetion of the o

=]

IS

b1 -
i
e

milk mixed with threa wolumes of alcoholic notzssimm hvdroxide solution
werza allowsd tc stend for three howrsg 2t room temperaturs, The mixturs
twice with ether and the viitsmin A and ecarotene were detarmined

£

by means of the Carr-Price reaction and with the 214 of an Evelyn ohoto~

electriz colaorimeter,

Ascorbic Aeid

For the determination of ascorbie 2cid, 5 ml. of a freshly taken sample
of milk were pipetted intc 15 ml. of a modified Wilberg's reagent containing

40 g./1. trichloroacetic acid, 65 g./l. metaphosphoric acid, 6 g./l. oxalic

cid, and 48 g./1. NaCl, The nrecinitate was removed by centrifugation
or filtration and 2 12 ml. alinuot of the filtrate titrated with 2,6-

dichloro-ohenolindsnhenol solution to a faint pink end-noint stabis for 20

seconds. The dve had been oreviously standardized against opure ascorbic acid.
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Ranults

Detn

1t

1ed results for the vitamin detevminstions of colostrum and milk
are given in Teblas 2 and 4, Tablas 3 shows the vitamin content of the

1948 farrowing (Experiment I),

T o

colostrum and miik of ¢iits in the gprin

a9

Table % presents similar dats for the gilts and sows in the fall 1948 farrowing
(Expsriment II). The mean values for colostrum and milk on the first,

fifth, fifteenth, and fifty-fifth day of lactation of 16 animgls in the

spring farrowing and 19 animals in the fall farrowing are given in Table

5 gnd 6. The sversze values for the vitsmin contsnt of colostrun and milk

re

from spring gilts, fall gilts, and fall sows are shown in Table 7.
A comparison of the vitamin content of colostrum and milk for the
three breeds of swine used in the f3ll experiment is given in Table 2,
In Tsble 9, the average vitamin content of swine colostrun and milk
and cow colostrum and milk as determined in these lgboratoriss is compsred

with selected values given in the litarature,



Table 2
VITANIN CONTENT OF SWINE MILK

Fall-1948 Farrowing

Tot i _ Vitamin Content .
No, Sow Numbsr Ration Vitamin Colostrum oth day  15th dew  55th day
Jim Riboflavin meg/ml 149 1.1 3.0
Farrovied Thiamin meg/ml 0.12 0.32
4=9=43 Hicotinic Acid mcg/ml 12.3 12,2 10,0
Pantothenic Acid meg/ml 4 e9 9.8
Carotene mecg/100ml 24 24 A
Vitamin 4 meg/100ml 44, o0 32,4 7.8
Ascorbic Acid mg/100ml 1146 13,8 9.1
1 76 Basal Riboflavin 640 241 1.8 3ol
Farrowed Thiamin 0.21 0031 0426
L=15=48 Wicotinic Acid 140 1.3 2,0 541
Pantothenic Acid 1.7 11 1.5 205
Carotene 1ol 347 Ted 1.8
Vitamin & 9.8 15.8 15 4 16.0
Ascorbic Acid 35,1 164k 1441 7a7
1 82 Bassl Riboflavin 2e5 811
Farrowed Thismin 0.75 Desad
2=14=48 Nicotinic Acic 1e5
Pantothenic Acid 2.1
Carotene 3.0
Vitamin A 92,6
Ascorbic Acid 17.8
1 90 Basal Riboflavin 542 2.6 All
Farrowed Thizamin C.95 Dead
=2-48 ilicotinic Acid 1.2 1.6
Pantothenic Acid 0.9 0.9
Carotene 2eR Q.0
Vitamin 4 24,2,0 90.6
Lscorbic Acid 16.7 11.C
2 77 Basal + Ritoflavin 3.8 243 2ol 3.3
Farrowed Alfalfa Thiamin
4=15-43 3ilage liicctinic Acid 0.9 148 5¢3 3.6
Pantothenic Acid 0.6 1.8 1ok 362
Carotene 0.8 75 1.2 2.3
Vitamin A 154..0 21.9 20,9 20,7
Ascorbic Acid 27.7 114 9.7 6.2
2 33 Basal + Riboflavin 10.7 1.8 2.6 3.C
Farrowed Alfalfs Thiamin
4=15-48 5ilage Nicotinic Acid 1.0 1.4 2.0 5.5
Pantothenic Acid 0,7 1.5 1.6 2.8
Czrotene 1.4 1.8 1.1 6.0
Vitamin A 168,06 20,3 19.4 22.3
Ascorbic Acid 21.8 15.2 10.3 8.0
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Vitamin Content

ettt

No. Sow Number FRation Vitamin Cologtrum 5th day 15th dav Sztﬁnﬁgy
2 93 Basal + Riboflavin 3.2 3,7 2.6
Farrowed 41falfa hiamin 0016 0.18
L=2el8 Silage Nicotinie A4cid 20 1.8 3.6
Fantothenic 4cid 2.8 el 5.3
Carotene 3.3 5.1 FARY! 1.3
Vitamin 4 82,9 4227 18,0 6o1
Ascorbic Acid 10,0 1645 11.7 8.8
3 81 Basal Riboflavin 12.8 2.5 2.8 Lob
Farrowed 1/2 gal. Thianmin 0,75 0669 1,05
3=26-48 Buttermilk Nicotinic Acid = 1.6 245 3.0 4.0
per Day Pantothenic Acid 0,7 062 3.2 5¢0
Carotene 3.6 0.0 0.0 1e7
Vitamin A 6440 1767 30.9 17.6
Ascorbic Acid 13.2 545 8.5 154
3 88 Basal + Riboflavin 564 3.6 1,0 A1l
Farrowed 1/2 Gal. Thiamin 0437 0.58 Dead
3-26=48 Buttermilk Nicotinic Acid 1.4 17 1.3
per Day Pantothenic Acid 0,5 Ted 2.3
Carotene 7.0 2e5 0.0
Vitamin A 66,9 53,2 37.8
Ascorbic Acid 20,0 P 706
3 9N Basal + Ritoflavin 5.6 2.6 3.9
Farrcwed 1/2 Gal. Thiamin 0060 0045 0642
L=14=48 Buttermilk Nicotinic Acid 1.8 2.9 34
per Day Pantothenic Acid 0.8 1.4 Lo
Carotene 8.9 040 1.7
Vitamin A 75.9 38,9 14,0
Ascorbic Acid 16.9 13.2 11.5
A 85 Basal + Riboflavin 5ol 3.3 2.1 A1l
Farrowed Liver-Lung Thiamin 0,63 Co34 Dead
Lol Meal Nicotinic Acid 3.2 4Le3 643
Pantothenic Acid QC.4 2e1 3.0
Carotene 06C C.0 2.0
Vitamin 4 259.0 5145 2.8
Ascorbic Aacid 20,0 8.7 1062
A 86 Basal + Riboflavin 3.4 A1l
Farrowed Liver-Lung Thiamin Ceb2 Dead
L=14=438 Meal Nicotinic Acid 1.8
Pantcthenic Acic 1.2
Carotene 0.0 2,0
Vitamin 4 6842 754S
Ascorbic Acid 19.8 16.9
4 87 Basal + Riboflavin 8,9 A1l
Farrowed Liver-Lung Thiamin 0.56 Dead
L=ly=l8 lieal Nicotinic Acid 1.0
Pantothenic Acid 1.6 1.6
Carotene 0.0
Vitamin A 57 4
Ascorbic Acicd 6.8 81

e



Lot
No., Sow Number Ration Vitamin Colcstrum 5th day
5 G2 Basal + Riboflavin 2.0
Farrowed Liver ArA Thismin Oeh5
Le17=48 Extract Nicotinic 4cid 2ok
Injection Pantothenic Ahcid 2.1
Carotene 2o/
Vitamin 4 1562
Ascorbic fLcid 12.3
5 95 Basal + Ribeflavin %0 To1
Farrowed Liver APA Thiamin Oe34 0639
L=1=48 Extract Nicotinic Acid 2e3 11
Injection Carotene 3.9 Geb
Vitamin A 110.0 21.7
Ascorbic Acid 25.6 6.6
6 96 Basal + Riboflavin 2.8
Farrowed Green Rye Thiamin 0.62
L=R0=~458 Forage Nicotinic Acid 1.7 21
Pantothenic Acid 3.2
Carctene 0.0 546
Vitamin & 53,6 211
Ascorbic Acid 22.6 20,0

15th day  55th day

1.3 A1l
Dead
35
3.0
Te1
135
11.0
2.6 2.7
0.51 04
1.1 2 o0
2.0 104
19.7 561
11,7 7.3
LAVA All
0425 Dead
L'l
o3
1.1
231
761



Table 4

Fall-1948 Farrowing

VITAMIN CONTENT OF SWINE MILK

19

Lot . — Vitamin Content _
No. Sow Number Ration Vitamin Colostrum 5th day 15th day  55th déi
1 Chester 1 Basal Riboflavin 243 2,35 2,34 2.17
Farrowed Nicotinic Acid 1.23 3.12 4419 5,05
9m27=48 Pantothenic 4dcid 0,94 2,80 9490 211
Thiamin 0.34 0,78 1420 0.82
Ascorbic Acid 167.0 71 85 59
Vitamin A YA 36 18 24
7th day
1 Duroc 24 Basal Riboflavin 1.29 2.0 3.15
Farrowed Nicotinic Acid 1.87 7,85 15.25
9=30-48 Pantothenic Acid O.44 4,88 2.35
Thiamin 0.156 CPVAY 0.84
Ascorbic Acid 213 188 93
Vitamin A 154 18 24
1 Duroc 14 Bassal Riboflavin 2.13 1.16 1.00 No
Farrowed Nicotinic Acid 2,50 6.66 12.60 Sample
10=-10=483 Pantothenic Acid 0,43 0.75 1,16
Thiamin Oobt 1.26 0455
Ascorbic Acid 79 140 95
Vitamin A 161 12 14
2 Chester 22 Basal + Riboflavin 5,68 1.65 4439 3.63
Farrowed 3% Fish  Nicotinic Acid 1.60 5.03 12,88 11,63
10=2-48 Solubles Pantothenic Acid 0.22 2.01 3.25 7.11
Thiamin 0.86 0.62 0.74 0.77
Ascorbic Acid 176 107 98 84
Vitemin A 124 16 26 28
2 Duroc 70 Basal + Riboflavin No 1.94 0.83 2.13
Farrowed 3% Fish Nicotinic Acid Sample 5.87 7.77 8,76
10=/=48 Solubles Pantothenic Acid 2.34 2,05 5475
Thiamin 0.62 0,71 0.86
Ascorbic Acid 188 133 101
Vitamin A 26 18 19
2 Duroc 21 Basal + Riboflavin 1.12 1.82 4,438
Farrowed 37/ Fish  Nicotinic Acid 1.40 7.26 11,54 9454
10=14=48 Solubles Pantothenic Acid 2.26 2.30 g8.71
Thiamin 1.31 1.10 1400 1405
Ascorbic Acid 247 184 128 123
Vitamin 4 202 24 3 =2



Lot Vitamin Content

No., Sow Number Ration Vitamin Colostrum 5th day 15th day 55th day

2 Duroc 11 Basal + Riboflsvin No 2,01 1.72 2.80
Farrowsd 3% Fish Nicotinic 4cid Samnle TARLYA 841 10.35
11-8-48 Solubles Pantothenic Acid 2435 2.08 6,85

Thiamin 0445 0455 0.65
Ascorbic Acid 189 78 118
Vitamin A 22 23 17

3 Chester 20 Basal + Riboflavin No 1.50 3.12 3.98
Farrowed 10% Alfal- Nicotinic Acid Sample 6,72 11.70 16,02
10=-3-48 fa Meal Pantothenic Acid 1631 Lok 7.99

Thiamin 0,70 0.90 1,02
Ascorbic Acid 106 130 108
Vitamin A 27 16 16

3 Duroc 10 Basal + Riboflavin 2.30 1.47 2.13 2.38
Farrowed 10% Alfal- Nicotinic Acid 2,60 7.98 10,09 7.85
10-3048 fa Meal Pantothenic Acid 0,19 1.48 0.52 1.41

Thiamin 0,21 0.89 0.82
Ascorbic Acid 284 147 93 114
Vitamin A 25 22 24 17

4 Chester 21 Basal + Riboflavin 4,98 1.54 3.70 3.00
Farrowed Liver Nicotinic Acid 154 6.05 2,82 1.67
10-9-43 Injection Pantothenic Acid 0.46 1.88 3.21 0437

Thiamin 0,59 0.79 0.69 Oe41
Ascorbic Acid 148 169 135 180
Vitamin A 85 62 26 2/

A Duroc 23 Basal + Riboflavin No 1.26 1.96 244
Farrowed Liver Nicotinic Acid  Sample 6,30 1241 12.48
10-31-48 Injection Pantothenic Acid 2.01 4486 448

Thiamin 0044 0075 1 010
Ascorbic Acid 151 111 120
Vitamin A 26 14 16

5 Chester 55 Basal, in Riboflavin 2,17 1.19 3.68 No
Farrowed Dirt Lots Nicotinic Acid 1.57 460 5.11 Sample
10-9-48 Pantothenic &cid 0425 1.32 3.7

Thiamin 0.29 0.56 0.57
Ascorbic acid 137 90 84
Vitamin A 30 19
Durcc 2 Basal, in Riboflavin 3.53 1.00 1.04 3.05

? Farrowed Dirt iots Nicotinic &cid 1.44 3.88 11.33 8,77

10-29-43 Pantothenic Acid 0,25 1.82 1450 7.61
Thiamin 0e21 0.53 0.54 1.25
Ascorbic Acid 207 140 125 120
Vitamin A 127 20 19 23

20




21
Lot Vitamin Content B
No, Sow Number Ration Vitamin Colostrum 5th day 15th day 55th dé;ﬂ
6 Duroc 32 Basal + Riboflavin 5,00 1,30 1,26 3,31
Farrowed Vitamin Nicotinic Acid = 1,90 4L.83 6494 7.4
10-12=48 B2 Pantothenic icid 0.13 2,01 2e21 5e53
Thiamin D.60 1.00 1610 1.20
Ascorbic Acid 148 111 116 110
Vitemin A 245 11 22 26
1 Hampshire 76 Basal Riboflavin 65.13 1.87 1.37 2.53
Farrowed Nicotinic Acid 1.20 3.39 341 VAR A
10=23-48 Pantothenic Acid 0,52 1.30 1.10 3.28
Thismin 04,32 052 0643 047
Ascorbic Acid 308 190 120 108
Vitamin A 189 54 29 23
1 Hampshire 73 Basal Riboflevin 6.75 1,36 1434 2,68
Farrowed Nicotinic Acid 1.38 3,01 5.73 437
10-25-48 Pantothenic 4cid 0.41 1,00 0.90 3.70
Thiamin 0,59 0.49 1.15
Ascorbic Acid 131 168 117 109
Vitsnmin 4 285 A7 19 19
1 Hampshire 86 Basal Riboflavin 3.71 1.24 2466 3.10
Farrowed Nicotinic Acid 1.71 546 9.01 15,00
10=29-42 Pantothanic Acid 0,35 1.73 2.83 11.97
Thiamin 0.53 0.36 0.73
Ascorbic Acid 39 111 98 114,
Vitamin A 76 20 14 25
2 Hampshire 75 Basal + Riboflavin 3,21 1441 2.98 3.78
Parrowed 37 Fish Nicotinic Acid 1.74 8.04 5,81 11.48
9-30-48 Solubles Pantcthenic Acid 0,38 1.30 3.75 3.88
Thismin 0.44 1.33 0.56 0.57
Ascorbic Acid 259 131 91 88
Vitamin A 153 25 20 17
2 Hampshire 68 Basal + Riboflavin 3.09 1.58 2,72 3.75
Farrowed 3. Fish Hicotinic &cid 2.37 432 8.15 13.07
10=25=48 Solubles Psntothenic Acid 0.62 2.30 3.03 11.53
Thiamin 0,37 0.40 0,61
Ascorbic aAcid 247 145 107 123
Vitamin A 167 29 17 21



MEAN VALUES FOR COLOSTRUM AND MILK OF SPRING LACTATION
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Colostram  5th Dav  15th Dav

Do of Lactation
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Riboflavin (meg./m>.)
Thismin (meg./mls)
Nicotinic Acid (meg,/ml,)
Pantothenic Acid (meg./ml.)
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Vitamin 4 {meg./100 ml.}
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Table 6

MEAN VALUES FOR COLOSTRUN AND MILK OF FALL LACTATION

Dey of Lactation

cow- dams

Vitamin T Colostrum Eth Day_ 124 Day EEth Day
Waighted Welghted Weighted Waipghted
o Gilts Sows Average Gilts Sows  Average Gilts Sows Aversze Gilts  Sows Average
Riboflavin 3,40 4,70 3,86 1,54 1,52 1,84 2423 2,21 2,23 3,04 3,17 3.07
meg. /ml,
NiCOtiniC Acﬁd 107(7 116‘8 1,7/6- sogo /H)O/i 5.5)7 90"0 6-9,‘? 8)»’7“j 905)/,& 90’7?' <\/'=s'/‘r5
Mcg./ml,
Pantothenic Acid 0,37  0.46 0.40 2,16 1,53 1,99 3,14 2,32 2,92 5,06 6,57 e D
meg,/ml,
Thiamin 0,50 0,38 0,48 072 0,67 0,71 0,78 D45 0,69 0.93 0,73 n,82
meg. /ml,
Ascerbic Acid 18,06 20,63 18,03 14,15 14,90 14,35 10,%2 10,66 10,83 11,08 11,24 11,21
mg./100 mlo
Vitamin A 129,27 174,00  145.5 25,14 25,00 27,74 20,77 19,20 20,50 21,33 21,00 2124
meg. /100 ml,




Table 7

AVERAGED VALTES OF SPRING AND FALL LACTsTIONS

Dey of Lacketion

Vitamin Toiosteum  5th Dsy  15th Day _55th Day
Riboflavin (mﬁ?{:./zrﬁ..} 4J73 1.97 2.17 3,17
Thismin (mez./mi.) 0456 0,60 0a51 0.6
Nicotinie Acid (meg./ml.) 1,67 Lo26 SIPAS 776
Pantothenic Acid (meg./ml.) 0.63 191 2,78 568
Carotens (meg./100 ml.) 2,70 2,12 1.22 2.32
Vitsmin A (meg./100 ml.) 129,2 33403 21,29 19,65
Ascorbic Arid (mz./100 ml.) 10,3 1.1 C.68 11,41




Tzbls 8

VITANTN CONTENT OF COLOSTRUN AND MILK BY BREED

N

2N

» Vitemin .
Day of Niecotinie Pantothenle Ascorbic Vitamin
Lactation Breed Acid Riboflsvin _ Acid  Thismin Acid 4
Colos=  Chester 1,48 3.82 D47 Ce52 15,70 8432
tram
Duroe 1nc§5 30‘9" Q.: Og»ltg 1Q063 153.33
Hampehire 1.68 L0 0,46 0.32 20,63 124,00
5th Chester 5,10 1,65 2,06 0.69 10,86 34620
Day
, Duroc £,18 VAL 2.27 0,74 15,68 20,11
Hampshire JARCIA 1.59 1,53 0,67 14,90 35,00
15th Chester 8,74 3,45 AR: A 0.32 10,064 21,00
Dexr
Duroc 10,14 145 2.08 G785 11,05 20,62
Hempshire 642 2,21 2.32 045 10,66 16,20
sth Chaester 8.59 3.20 VAVAS 0.76  10.78 23,00
Day . 4 5
Duroc 10,02 2.96 5e40 0.99 11,24 20,50

Hampshire 9.73 3,17 6,87 0.73 10.8L 21.90
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Digecusaion
On the basis of the levels of the vitamin contant of the colostrum =nd
mllk, breed differences were not detected in sither the gpring or fall
lactations where Chester White, Durce, and Hampshire bresds were on experi-
ment. The results of the vitamin determinations in the colostrum and milk
of the three breeds of awine on the fall experiment are presented in Tsble 8,
Examination of these ds=ta does mot show any consistent tremds in the componentg
studied, It must be emphasized, however, that the small number of animals
and the variation in ration precludes drawing any final conelusiong in this
regard,
The influence of the ration fed during gestation and lactation on the
vitamin content of milk taken on the 55th dey of lactation from the gwine
on the fall experiment is given in Table 10, The basal ration was presumed
%o be adeguate in mll lnown nutrients, Hence, it 1a not unexpected that
no cbvious differences in these vitamins determined was found., The
differences observed between the walues found at this station and those
reported elsewhere may, however, probably be explained by ration differences,
Table 10
INFLUENCE OF RATION FED DURING GESTATION AND LACTATION ON THE

VITAMIN CONTENT OF MILK TAXEN ON THE 55TH DAY OF LACTATION
FALL FARROWING :

Raticn Riboflavin Nicotinic ?Eiﬁm Thismin &scorbic  Vitamin
deid deid Aeild 4
mege/mle moE./mle meg./ml, meog,/ml, mg,/100ml,meg,/100ml,
Basslko, 2 2,795 894 L8 080 97 23,0
Besal + 3 2.38 9.14 7.30 0.77 106 20,7
g::ilnflqgéﬁn 1.18 11.98 LeTO 1,02 111 16,5
giizif: f;;nfzrar 2,72 T.08 2o42 1,51 150 15.0
é:é:;tizngirt 3,05 877 761 1,25 120 23.0
;:::1 + Vitamin 3.31 Teld 5.53 1.20 110 . 26,0

Ell




Riboflavin

The values for riboflavin ip colostrum and milk obtsined from the gilta
on the spring experiment, the gilts on the fall experiment, and the soms on
the fall experiment are plotted in Figurs 1. The data for which were obiained
by straight-liine interpolation from values of colostrum and milk from the
Sth, 15th, and 55th day post partum. The graph shows a rapld decrease in the
riboflavin content of awine milk during the first five days of lactation
end a plight Tise from the 5th to the 55th day of lactation,

The spring velus for colostrum, 6.48 meg./ml., Wwas higher tham the
fall value of 3.86 meg./ml. The average riboflavin content of the milk from
the apring lactation: 5th day, 2,72; 15th day, 2,16; and 55th day, 3.31
meg./ml. is not believed to be aignificantly different from the walues
obtained in the fzll: 5th day, 1.54; 15th day, 2.23; and 55th day, 3.07
meg./2l.

The averags riboflavin content for colostrum from both lactations was
4,73 meg./wl, and the valusa for pilk were: 5th day, 1.97; 15th day, 2.17;
and 55tk day, 3.17 meg./ml. The valus for colostrum is in agreement with
that found by Luscke (17) who reported a range of 1,65 to 6,25 meg./ml,
+ith & mean valus of 4,00 meg./ml. However, the colostrum value obtained
in this study is twice as high as that reported by Barnhart (1} and about
ten times higher than the 44.9 % 5.7 meg./100 ml, reported by Braude et al.(8).
The average value of 3.17 mog./sl. for milk from both experiments on the
55¢h day of lactation 1is als¢o in disagreement with the value for milk
reported by Braunde st al. (8) =s 46 meg,/100 ml.

In an effort to resclve the differences in the riboeflavin values
for colostrm and wilk reported by Braude et al. {8) and those obtained in
this study, eight asamples of milk from the fall pxpsriment were analysed

chepically after five months in storage to varify the Tesults obtalned by



THE AVERAGE RIBOFLAV CONTEN SOWS' MILK THROUGHOUT LACTATION
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o
the microbiologioal method, A modified Connmer and Straub (11) procedure

for the chemical determination of riboflavin was used. An aversge of 2,19
meg./ml. was obtained for the eight samples from the 5th, 15th, and 55th day
post partum, Thia value compares with the average for all milk samples of
the Sth, 15th, and 55th day of lactatlon of 2.64 meg,/ml. obtained by the
microbiclogical procedure used in this atudy.

Further verification of the validity of the results obtained by the
microbiological procedure was shown by the agreement of the riboflavin
levels in cows' colostrum of 5.4 micrograms per ml. with that reported by
Luscke (17) of 5.7 miorograms per ml, and the valua of 6,1 micrograms per
ol. found by Pearson and Darnell (19). The valus for cow milk of 1.8
micrograms per ml. obtained by the mierobiological procedure also agrees with
the level reported by Pearson and Darmell (19) of 1,77 micrograms per ml.

Brawde ot al. (8) reported that the ascorbic acid of sow's colostrum °
was little affected by exposurs 1o 1ight and attributed this phenomena to
a very low ratio in sow's cclostrum of riboflavin to ascorbic acid. He
found that colostrum to which riboflavin was added at the rate of 200
meg./100 nl, lost its asoorbic scid in the characteristic way on exposurd
to light,

in experiment was made in an attempt to duplicate these findings of
Braude, The results of this pxperiment are given in Table 11. Examination
of this data reveals that the ascorbic acid was photo laible whether or
not ascorbie acid, riboflavin, or both ascorbic acld and riboflavin wers
added to the milk, No increased déstruction of ascorblc acid was obtained
when riboflavin was added to the milk st the level of 100 meg,/100 =l.

The fact that swine colostrum 1is wuch richer then the milk in riboflavin
{s in sccord with the obgervations on the cow and ewe ginnbrPunrmmd
parpell (19). Cows' colostrum contains more than three times as much

ribaflavin as does the milk, while in the case of the ewe the difference



Table 11

THE EFFECT OF RIBOFLAVIN ON THE PHOTO-DESTHUCTICN OF ASCORRIC ACIT

Adiuncts per 10C ml. Ascertic Acid
ment Ascorbie Acid Rikoflevin After Treatment

A of
Ng

Experimert Trez

o e

1 Aght None Nene 1.52
Davk Nere Nene 14,9
Light 100 mg, None 89,4
Dark 100 mo. Nene 1146
Light Nore 100 meg. 2.17
Dark None 100 meg. 15,8
Light 100 mg. 100 meg. 50,9
Dark 100 mg. 100 mee. 110.3

2 Light Nore None 1,56
Dark Nene None 137
Light 50 mZ. None 48,2
Dark £0 mz. None 67.0
Light None 100 meg. 0.08
Dark None 170 mcg. 13,2
Licht 80 mg. 100 meg. 26,4

Dark 50 mg. 100 mecg. 65.2




The thiamin content of milk cbtained from swine on the spring experiment
was lower than thet of cclostrum. The averzge values obtained for thiemin
during the soring lactation were: colostrum, 0.66: 5th dsy, 0.42: 15th dav,
0.30; and 55th day, Oo41 meg./ml. The veriation in thiamin content of the
milk from the gilts on the spring experiment. follows the pattern reported by

Braude et al. (8) but the levels are lower than his wvalues for cclostrum

of totel thiamin 96,8 & 7.8 mcg./100 ml.; free thismin 70.8 + 7.8 meg./100 ml.

and for milk of totel thiamin 67,7 & 1.8 meg. /100 mi.; free thismin
Vhab + 142 megz. /100 ml,

The weighted averages for the gilts and sows on the fall exveriment,
as shown in Figurs 2, followed 2 reverss pattern from those of the scring
experiment, In this case, the mean value for colostrum, 0448 mee./ml.,
was lower than the vslue for milk. The thiamin content of the milk rose
from the 5th dav, 0,71: 15th d=y, 0.69, to 8 high of 083 meg./ ml. for
the 55th day of lactetion, No sdequate explanstion for these ancmalous
results is at present forthcominge

Luecke (17) found there was 1ittle difference in the thismin content
of either swine cclostrum, having a range of 0.52 to 1,01 mcg./mL with a
nean value of 0,86, or beef colostrum with 2 range of 00,64 to 1.00 meg./ml.
and a mean value of 0.35 meg./ml. However, the colostrum of dairy cows
contains s range of 0,90 to 2.70 meg./ml with a mean value of 1.22 reg./mls
This is =beut 30 per cent moré thismin then his reported vslue for swine

colostrum,.

.
-
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As in the case of thiamin, the nicotinic acid values for the milk
obtained during the spring lactation were lowier than those obtained from
the swine on the fall lsctetion. The mean values for the 19 Hampshire gilts
on the spring lsctation were: colostrum, 1,&Y; 5th dav, 2,73; 15th dav, 4,17
and 55th dey, 4,65 meg./mi. The weighted averages for the f£211 lactation
were: colostrum, 1,74; 5th day, 5.57: 15th day, 8.72: =nd 55th day, 9.60
mcg./ml. Thege results are presented graphically in Figure 3,

The rations received by the swine on the two exveriments were so nearly
identiecal that this does not =ppear tc be an adequate explanation for this
striking varistion.

The wide variance between the results for the snring and fall lactations
pointed to a pessible error in analysis. Samples from bcth lactations had
been preserved in g frozen state, Representotive samples from both experi-
ments were analvzed azgasin and the results sgreed with those originally
ocbtaired,

As a further check of the accuracy of the microbiclogical preocedure
emoloved for the nicotinic acid determinations, Jersey cow cclostrum and
milk were anslyzed. The value of 1.0 mcg./ml. obtained for Jersey cow
colostrum is in close agreement with the value revorted by Luecke (17)

0.61 to 1,70 meg./ml. with = meen velue of 0,87 meg./ml,

The work of Luecke {17) is the only publicstion on the nicotinic acid
content of swine colostrum, and no date are available on the level of this
vitamin in the milk, He reported on the nicctinic acid content of the
colostrum of six swine and obtained a rangeé of 1,14 to 1.85 meg./ml. with
a mean value of 1,43 meg./ml. This value agrees favorably with the results
of this study. The aversge values for both the spring anéd fall lactations

for nicotinic acid were: colostrum, 1.67; 5th day, 4.26; 15th day, 6.46;
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and 55th day, 7,76 meg./ml.
Swine colestrum is merkedly higher in nicetinic acid than either the

\

dairy or beef cow coles*rum, Luecke (17) revcriad thet the nicotinic acid

content of swine eolostrum is 15C to 62 per cent higher, respectively, than

that found in the colostrum of the beaf cow or the dairy cow,

Pantothenic Acid
The varistion in the pantothenic acid content of swine milk obtsined
on the 1st, Sth, 15th, and 55th dav of la2ects=tion from the 2nimels on the
cring and fail expsrimonts are givan in Figure 4, As with th2 othew B-

vitamine ewvoent »ibofiavin, -entothenia 2033 was ot = relativelv low lavel

n the first day, the szntothenie seid aweraging 2,59 wee,/ml. Unlike
thizmin and ribafiavin the average pantoihanis gcid content rose sbrupily
durding laetation in o msuner similar to nizotinis acid, The mesn veluves
for 211 samples were: 5th day, 1.21: 13th day, 2.72; and 55th day, 5.5%
mee. /ml.

The sverage values for nantothenic acid in swine milk throughout
lactation for the animals on the spring experiment were: colostrum, 1,02;

th day, 1.74; 15th day, 2.39; and 55th dey, 5.10 mecg./ml., The weighted
averages of the pantothenie scid content cof the milk of the gilts and

sows on the £21) exne~iment were: colostrunm, J,46; 5th day, 1.99; 15th daw,
2.92: =nd 55th day, £.A0 meg./ml.

Information zbout the -entothenic acid content of sows' colostrum and
milk is very seanty. The only publication referring to the pantothenic
acld content of ewine milk is that of Luecke (17) in which he revorted on
the vitamins in the colostrum of the dgiry cow, besl cow, and swine., As
2 result of the analysis of colostrum obtained from six swine, he reported
a range in the pantothenic acid content of 0.60 to 1.70 meg./ml, with a

mean value of 1.05 mcg./ml. This is in agresment with the results for
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colostrum obtained in this studr, The sawe =uthor (17) found both beaf
and dairy cow colostrums contszin mors nantotheniz acid than swine colostrum,

approximately 63 and 95 per cent respsctively. On the basis of the anslvsis

of colostrum from 1.

*\
=
D
v3

rsay cows, he reported a mean value of 2,98 meg./ml.
Results obtained in this study, when samnles of Jersey cow colastrum and

milk were anslyvzed as = check on the aceurasy of the methods emniovyed,

wers in oloss agreement with those obtained by Luecke, The pantothenic

¥

=nid content of Jerssy cow colostrum was found to be 2,0 meg./ml.

Vitanin A

trum to milk

The vitamir & level of zows! milk in changing from coles
fellowad the same geperel trend ag in other sneecies, namely, decreasing
fairly rapidlv, The wann vitemin 4 content of the eolostrum was 139.2
megz. /100 ml, whils the values for milk were: 5th day, 32.03; 15th dav,

21,29; and 55th day, 19.%5 meg,/10C ml

The walu= for cologtruwm of the f2ll farrowiang, 145.5 m
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was higher than the value of the spring farrowing, 117.8 mecg./100 ml.
This is of interest, because the swine in the fall experiment recaived
crade carotene concentrate at tha level of 6,000 I,U. per pound of feed,
Howaver, for milk the differsnces found between the soring values of:
5th day, 33.20; 15th dey, 23.3; and 55th dsv, 14.7 meg./100 ml. and the
£a1l values of: 5%t Aaw, 27,74; 15th day, 20.50; and 55th dey, 21.24

mee. /100 ml. sre not belisved to be significant,

The results of the vitsmin A determinsticns of the colostrum and milk

125]

of the 35 sxperimeutal swine are given in Figure 5, The average vitamin A
content of the milk throughout lactation of the 16 gilts on the spring
experiment, the 14 gilts on the fall experiment, end the 5 sows in their

second lsctation period on the fall experiment all closely follow the

same pattern.






The level of vitemir 4 in swine colostrum wasz onlv 4 to 8 times a3
high as in norm=l milk, This obsarvation agreas with the renovis of

\

Braudeﬂg?_g}. (3) and Bowland (4} (5}, Swine colostrum is much different
from the colosirun of eaittle, where the concentrstion of vitemin & is 20

times that of normel milk, as renorted by Stewart and Velallum (275) and

Hansen % sl, {13},

Ascorbic Acid

DA

The average sscorbic acid content of swine colostrum, 19.3 mz./100 ml,,

is higher than thet of milk: Sth dev, 14,19; 15th day, 10,52; and 55th dav,

P

11,41 mg./ﬁj@ mi. A= in the case of vitamin A, the ageorbiec scid values
for the milk obtained from the suring and fall lactations followed the
same pattern, The sscorbic se2id level in changineg from colostrunm to milk
decreasad rapidly from the 13t to the 15th day and then remained fairly

constant from ths 15th to the 55th day post partum.

whout the
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spring lactetion were: colostrum, 19.6; 5th day, 12.12; 15th 3av, 10.5;

and 55th day, 9,31 mg./100 ml, The weighted averages for the ascorbic

acid content of the milk ohtained from the gilts and sows during the fall
lactation were: colostrum, 12,93; 5th dsy, 14.35; 15th day, 10,%6; and

55th dav, 11,71 mg./100 ml, The values for ascorbic scid obtained from the

spring 223 £211 lactations are plotted in Figure 6,

Swine milk contains = reletivelv high concentrstion of sgscorbic =zeid,
It is of interast that the sscorbic acid con*entsof the colostrum and milk

af the swine sre much hicher than the values for the cow and ewe, Sows!

milk contzins sn average of 11.41 mg./100 ml. as comparsd with 2 to 2.5

¢./100 ml. for cows! milk (15} and 0.2 mg,/100 ml. for ewes' milk (20},
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Studiss were made of the ribollsvin, thiznin, nicotinie acid,

Y

antothenie scid, vitamin 4, and sscorbic =2cid content of the eoloztrumw

S
ki

and milk of 19 Hampshire gilts, % Hampshire sows, 9 Dwros gilts, znd ©

Chester White gilte, Colosirum waz ohtained by msrusl ewprassion dnring

narturition and the milk on the Sth, 15th, and 55th days vpost partum

aftar intravenous inisction of nitoein,

The averazze values for z11 gamples of colostrum were: riboflavin

- r3 A » . /‘
4,73 meg./ml.; thismin 0,5 mes./iml.: nicotinic acid 1,67 meg,/ml,:

~ 0

psntothenic 2034 5,68 nmes./ml.; vitamin 4 129.3 meg. /100 ml.: and ascorbic
as a 199f mg.;’l"')u ml.

The aversss veluss for 217 semples of milk on the E5th day of Isctetion
vere: riboflevin 7.17 meg./nl.: thiamin 0,66 meg./ml.; nicotinie acid
7,75 mer./mle; peauntothenic acid 5.68 meg./ml.: vitamin A 19,65 meg,/100 ml.;
and ascorbis z2id 11,41 mez,/ /100 wl,

Swina colostrum and milk hsd =z much greater sseorbic acid content
than that of the cow and ewe, Swine colostrum was z2lso higher in nicotinie
acid and vitamin A thsan bovine colostrum. Swine milk had = greater con-~
centration of riboflavin, thiamin, nicotinic acid, and ascorbiec scid than
bovire milk,

No marked breed differences wera found in the vitamin content of

coclostum and milk., Differences in vitamin content ralsted to rations fed

were not observed,
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