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ginee the report by Duteher, Pesrson and Blester. 19,2 +20.% | wma
Duteher, et al., 20,3, *that gmines pigs fed osts end 'spring! wilk developed
sourvy later. sften smined move welght and lived longer than those getting
wilk feam cows on ‘wintert vations.” there huve been many lovestigations to
lesrn move of the oauses of these differences. These workers coneluded from
this work, that the dlet of the cow wes an fmportent faotor in contrelling
scurvy, welzht and lengevity of experinentzl animals.

Hess, Unger and Supplee, '20,% reported thet. "if the vation of the
cow was low in vitamin ¢, the milk poesessed no sntiscorbutic properties
and that the wilk from cows on pesture contelned & falr amount of vitmmin ¢.°

Olson and Copelend, '2h4.7 confirmed the wreport that the vitemin ¢ cone
tent of the milk weas dependent upon the foed of the cow and that sllage cone
tained sn spprecisble amownt ef She vitamin C. Wlis, Stesnbock and Hart,
21,5 found that silege conteinsd 1i8tle if sny vitamin O

Yor meny yesrs many investigstions were made to ascertain the mutrie
tionel differences in "gpring” mmd “elnter® ailk, The vitemin content of
Ay B, and D in milk vas studied and the greater growth quality of the “spring”
uilk was not attributed to any ef these three vitamins,

The difference in growth is well esteblished; however. it is not entire
1y clear whether this difference ls due to vitamin ¢ or %o another fector.
If 1% onn be definitely establishoed thet the vitanin ¢ content of nilk is
not influemced by o change in the vetion of the cow, & viewpoint which is
pupperted by mmeh evidence at tiw prosent time. it weunld seem that the super-
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ior growth quality of “epring® milk must be due to another factor.

the parpose of this investizetion wes te study the influence of the ree
tion of ths cow upon the vitamin ¢ content of nilk., 7The deterainations weve
nade by the biologleal sssay method and by the chenmiesl titrstion methed.
The cows weve glven four kinds of rations., Similar deterninations heve heen
made by other workers. A brief rosmme of thelr technique mnd conclusions
followss

Hughes, ¥itoh, Cave snd 1iddell, '26,7 reporbed that the pressnce of
 witenin ¢ in cows milk wes independent of the retion of the cow. After feed-
ing a dry ration consisting of beust pulp, pesr) hominy, tankege and bone ash,
for three yesrs to cows which were kRept on e dry lot, the milk was found to
be rich in vitemin €. The milk when compared with nilk from cows getting
carrots, fresh green alfalfn and pastiwre grass was found o be equally high
in vitemin 0. A blologlesl mssay woe made by using suines pigs vhich were
fod » basal retion of 89 parts of growd osts, 10 parts of dried nlfelfs and
1 part of cod liver ofl. Thirty (30) e.0. of nilk were fed esch day. The
animale pottine the two types, “wring® nilk and "winter” wmilk, showed no
pignificant differences. Yhese suthors concluded thet the vitamin O content
of the nilk wes independent of the ration of the cow end that daivy cows
had., %o seme sxtent. the ebility to symthesize vitemin ¢, There were no ye-
ports given of tho leotation periocds, the pregnancy periods or the ages of
the cows.

swerts, Murply end Memn, 30,8 seperted that the vitsmin ¢ potency of
milk fwom ensilage fod cows wes simost s high ae that of milk from cows on
pasture. These workers also reported that 50 c.e. of rew milk from cows on
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pasture wore insufficlent to protect gulnes plgs from uilk sowrwy. guoting
from fess Shet 60 %o 100 g.e. of raw nilk wore required to protect guines
ples from sourvy. Swerts reported, however, no severe souryy cases noy
deaths fron sourvy on the 0 ¢.o. asount.

sossey and Xing, 133.7 setadlished @ nethod for the titretion of vitee
win ¢ in eninsl snd plent tissues. This offered n chemicsl means of sscer-
taining the vitemin ¢ content of foods to parellel the blolegiosl aasey
mathod which had been the only methnd employed up to this time. Dunn and
Bewdll, t:s’a,w nmummmwmanmﬁumsh.wuuf
ascorbie acid per 100 grems of bLody wolght per dey of the guinee pigs.

fohler, Mvelijenm and Hart, '34,% peported o difference in growth in
Fapring® md “winter® nilk., lets were wsed as the experimental snimels.
The juiee of grass when sdded te "winter® nilk stimulated growth to such an
extent that it approsched Tspring® silk in greeth preperties. Artificislly
dried slfslfa hed been found to produce “winter" milk which ves move mutrie
tious tham the ordinary type. but not ae good as produced on green grass
er A. 1. V. silage,

flegen end Jodmson, 136,17 steted that when the bassl diet of 60 per
cant of ground oats, 33 per cent skinm wilk powder, U per cent vhest serm
oil, 1 per eont cod liver oil, 1 per cent sofiuw chloride and 1 per cent
eslelum earbonate was fod to guines pige. wasouwlar etrophy resulteds if 10
per oent of slfalfe mesl was added, the diet was adequate. Juige from bare
ley plents alep rendered the dlet adequate. Julce of fresh gress aleo stine
ulsbed growth. 3 c.e. from filtered centrifuged lawn o ippings stimuleted
growth of % grame dadly. Agding W and Bp in pure form wes no aid, neither
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vitaning 4, €. or D of any welue ae shown by adding carotens, cod liver eil.
or orange Jules. Yhen the dlet wes irrsdisted thers was no inoreswmed growih.

Zoller. Wivehjom snd fert, 13600 siated that. *Tt is evident that in
glear fresh grese judes thore sre lmportant water soluble mbstences which

eontridute to the nutritive walue of "gpeing” and "winter® mlk and arve di~
rectly stimulating te growth when sdded $o "winter® milik.®

n1ddell ot 21,1% reported on this problem in 1936. ifter repesting the
work dome in 1926, sdditionsl detewminations of the vitanin § contest of
silk were made by both the biologiesl asssy and chemiesl $itrstion methods,
Gows were fed silage, dvy feed, hay and pasture. Ouines pige were fed the
Shoruan, Le der. Osepbell diet. The gulnes pige which were fod milk from
cows on pasture mads the most substantial srowth yet the vitemin ¢ content
of the milk, from the cows getiing the four kinde of feed, did not wery wide~
1y. Tt wes concluded thet the ration of the cow 4id not influence the vite-
min ¢ content of the wilk, but the difference wms due %o snother factor in
pasture nilk,

vutoher. 136,17 reviewsd the vitamin ¢ investizations. He guve some
additional findings from his own wovk, vis., thet the asgorbic seld eontent
of milk, g;mmw&mmamm,mmm,w@mmum
tion of the cow. e slso stoted thet the droeds of the cows showed consiste
et differences.

Fpou this brief sumary of the investizations, the problems of the emuse-
sl factor or fuctors of the increesed growth resulting from "syring® milk is
not clearly wndergbood after 20 yeare' work, Ny co-opersting with & feeding
axperinent of the Delry Depsrtment of Whe Yirginia Byperinent Station 1% be=
cene possible to underteke » short tine investigation of this contreversial
probles,
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The feeding experinent consisted of feeding four different feeds for a
three months' period. nomely. clever silage. clover lay, corn eilage. and
pestura to Holstelin cows. The usval grain fesding wes given to all the cows
exeapt the ene on pasthlre.

Daily seuples of milk were obtalned for a peried of T4 deys and the
vitanin ¢ content determined by the biological assay nethod and at intervals
by chenicel titrsdions. Tie purpose of the lnwvestizetion was to ascertain
any differences in the wilk frem the four cows since they wore fed fouwr
types of rations, o.i., to ses whether the type of ration meds eny differ-
ence in the vitemin ¢ content in ailk from cows of the same breed. This
was the study originally plamned. when 1% was spperent thet the data did
not werrent definite conclusiong it was decided to contimue the study for
an pddisional 60 day peried, this time using the seme ration for sll of the
cows, numoly, pasture grass. 7he milk was titreted frequestly during $his
period.



Your "types” of milk wers assayed each duy for TH dmye. “Types® of
milk refer to the kinds of ration the cows were fod.(s.1., “clover hay milk"
m»&;}:ﬁmxmmﬂtm&mhm”ﬁam;%nawtmamsﬁ—
ting clover silage, "eown silage uilk® from & cow getting com eilage, and
"pastore gress milik" from a cow on pasture.

The therman., La New, Cempbell vitanin ¢ technigue was used mmd the
procedure was as follows: Jorty young guines plgs aversging 225 grems in
welght were purchased fron s commercisl fimm., dach was wolghed. nunbered
and placed in & separste wire ¢age. After & preliningry feeding period of
o fow days Guring which $he pige were offered the bessl ration, cabbage and
milk ad 1ibitan, s seloction was nede of the guinen pigs which had attained
the welght of 300 greus. Thirtyefour animals were salected. These were di-
vided into two groups, growp A the teet group, snd group B the contrel sroup.

A kilogran of vitanin ¢ free Yasal diet wes prepered consisting of 29.5
per cent rolled oate, 29,5 per cent wheat bran. 30 per cent siin ailk pow-
der heated te 130° ¢ for k& hours. € fer cent filtersd tutter fat, 2 per cent
of cod liver oil end 1 per cent of sodium chloride., The assay was carried
oub as follows: forty milliliters of rew nilk were placed in & fooding cup
in the cage of ssch guines pig within %0 mimutes after the tine of silking.
The bagel diet was offered ad 1ibitus, Water wes kept in the cups in the

Gings there ware fowr Sypes of milk to assey. sach type wes given to o
group of 5 guines pige in the test group, and to 5 guinee pige in the come
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trol group. From the veview of literature. it was spperent that the determ-
ination by sesny of witasin ¢ in nilk wse one of detecting smell Aifferences.
4 sontyel grovp wes set up %o chedk the waristion by adding ten units of
vitamin ¢ dsily. "he smount wes saoll cnough te deteet differsunces st the
thresiold leval,

Tue contvel group B, thevefowe, received in addition te the four types
of uilk ten Internationsl Units of pure crystaline vitanmin ¢ (0.5)* ug. of
leaggorbie aold in selution) deily in sddition to the milik.

#welghings were made twieo esch week snd clinieel ebgervations recorded.

The doke recorded during the sssey consisted of welszhts of the guines
plges talen twice sedh week. oliniesl cheervstions mod satopsy findings., Ine
dicntions of hemorrhsges such ss tendernsss in the jJoints, "face sche® posie
tion denoting hemorrhages in the buecsl veglons: and susculsr strophy were
rocorded during the ¢linissl observablons. jay one of these condiilions wes
regorded ae an svidengs of vitesin ¢ deficleney. The degree of the deficien~
ruined by the sultiplielty of mich conditions and the degree of

A% he sutopay hages snd enlergesente of Jolnts were ro=
Wﬁmm indicators of & vitasin ¢ deficieney,
The records weve tabulated and ave presenied in Table 1.

fornational unite of 0.05 1, asvorble seld » 1 ihormsn Unit 05 mg mow




Table 1.

G

Sourvy Scores and Welght lecords of Twon Geoups of Guinea Pigsy
Group A. fed B0 Hilliliters of Paw ¥ilk Deily fvem Cows on

¥our Types of Hetions snd Group B. fod Ten Ipternations) inits
of Vitemin ¢ (0.5 mg. of 1, ascorbic scid) in Addition to WO mi,
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There was » nerked differsnce in the gulnes pige' conditions. The pige
getbing the "pasturs press mllk® dhowed wore evidenes of sowere scurvy than
211 of the others; thoss getiing “clover hay wilk* showed very little evi-
dence of seurvyi the pige gwiting the velover silegs milk™ snd the pigs zete
ting the “eorn silage milk® had & wild type of souwrwy.

The Wing method” was used in scering seurvy. which is sn evalustion aof
the obmervutions during Yhe Llife of the test animgl and st the tine of the
aubopey. Ffach iten observed is scored frem D te 3 gecording to the eeverity.
2 totel score of O to 3 being considered no evidence of scurvyi s score of
3% 5 is considered indicative of mild sourvyt 5 %o 10 4s considered node
evate seurvy; 10 %o 19 severe sourvy, and an snimal with & score of 15 o
20 weuslly indicates & degroe of securvy which ends in desth,

The Fing Scores

1. Heserrisges
1. wuscles -
8 Jointe 0 - ﬁ
3, rid muscles Om=3
« intestines 0«3

3 correspondence from ing. €. G.. Profecsor of Chenistyy. "miver-
utty of Pigtaburgs, Pitteburgh. i‘maxlmm. 19%.
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11. Hrittle bones and bone hemorrhages
5. ribe (besding &b intercostsl
Jonetion)
6. Temur
iy
Totel scove 0 -gh

The guines pigs of group 4 on the “MW%&W had o seore of 8.2,
on the "corn silage wilk® 7.1. on “clover silege milk" 10,4, and those on
"pastore gress milk® 13.0.

The guines pigs of group B, those getilng tw edditionsl wnits of vitee
win ¢ emeh day, plus the four “Hypes® of milk had the following scovest
*olover hay ailic* 0.4, “corn silege milk® 3.0, "clover siluge smdli® 7.1,
and "pasture grass nilk® 10,5,

It was evident thet the wnis of vitenin € had the effect of decressing
the degres of scurvy in sl Instences. The wnit of vitasin O being an arbie
‘Arary wit. the anount of l-nseorbic seld that will afford complete protecs
tion from seurvy to a stemdard suines pig (300 grams), gave complete proe
tsotion up to the bwenbyesixth day and to 368 grans of welsht.

The guines pige of the test groupe developed seurvy seoser then those
in the contrel groups snd developed sourvy when they welighed fyom 10 te 20
grans less than those in the control sroups. mMrlier workers'" established
the guentitetive protection of 0.6 mg. of sscorbic cold of 100 grans of bedy
weight inoresse. These guines pigs received 0.5 mg. of sseorbdic seid for &0
grens of body weight increase.

The differences sppesred after the tweniywsixth day and continved o
the end of the sxperiment or the seventy-fourth day.

Twe wolsht record of sach grovp as well se the particular tine the
fTiret symptom of seurvy woas nobed sro shown graphieslly in Plgure I,

3
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GRAMS OF WEIGHT

fiGURE I.

WEIGHT CURVES OF GROUPS A AND B OF GUINFA Pics witd TiRsT Dav of
OBSERVED SCURVY 3SYMPTOMS INDICATED
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Welght inerenss is & controversizl measure of the presence of vitamin
G, 1t is ovident that theve i3 & welght incresse when the diet 1s sdequate
wideh 18 greater then when the diet is ingdequate. ¥From these recorded data
the welght inorecse continued for a poriod of seven %6 ten days after the
first observed olinicel evidence of scurvy sppeared. The decresse in welight
appeaved as the severity of scurvy increased. Therefore. the weight recerds
mations of

wore not slways in socord with the scurvy scores which were sum
both the eolinieal obsorvations end mutopsy findings.

A comperison of the welght records of the gulnes pigs of both the test
end contrel sroupe is civen in Figure 11 for each type of milk fed. The
groups receiving the additionsl wnits of vitanin ¢ daily welghed very little
moyre than those not recelving vitamin Of wp % the Tifth weok they welghed less
then those receliving only milk, I8 appesrs thet the unit of VQMM ¢ daid
not influence weizht except where the diet wes inedequate, snd the wnit of
vitamin ¢ 414, however. prevent the abnorusl condition or sourvy. These
data. whon ragrouped from Table 7. and organiszed in the two groups, test
and control, irrespective of the Sypes of milk fed, are pressnted graphicale
1y in ¥igwre II.



ficure II.

WEIcHT CURVES oF GRouPs A AND B
IRRESPECTIVE. OF THE TYPES OF MILK TID AND
AVERAGE TIRST DAY OF OBSERVED SCURVY
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There were diffdrences in the rapidity of growth of the four types
of wilk fod as shown in Pigures I. 7The plgs getting the "pasture gress
milk® gained magh more repldly Shan ell of the other pigs before the one
sat of sewrvy., 4 swuwary from these dsta presented in Table I is as fole

lows:
Type of Kilk Aw, Initdal Av, Yax. Deys to &, Gain per
Pod Walghd of | Wolght of Attain § Doy wntil
Group ‘ Opowp | Wax. ¥Web. | Hex. Welght
l - Attained
e * o G Son———
| crover ney 301 % 10 2.1
Glover Silage ne i 5T 2.1
Pautire Gress 295 | 67 . 20 | 1.
tontrol Group B
Clover Hay w0 ! W0 7l 2.1
Clever 3ilage 307 i Yy 1.9
Gora 3ilsge o ok 56 1.7
Pagture Grase 270 ‘ 3 ag 3.9

Phis materisl is shown gvephically in Pigure 111,
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fIGURE III.

WEIGHT IN(REASIS AND DECREASES AT INTERYALS OF ONE WEEK
OF GROUPS OF GUINEA Pics FED 4 TyPES” OF MILK : CLovER Hay

MILK . CLOVER MAGE MILK, CORN SILAGE MILK AND PAS:
-TURE GRASS MILK
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Sosmary of blologieal assey datsy

Type of Milk Geurvy Jcere | Oain per Dey wunsil
: Haxdom Wolght
- - 1 .
g,
Clovey Hay “el 2.1
, ﬂ&m mm “MZ | 2.3
mm orase x&m ‘ 1,6
e —— -

*flover hay milk® had the highest smount of vitamin Of "pesture grass
2ilk® hed the lowest amount of vitamin ¢f "clover silage =i1k" hed leess v
then “clover hay" and "comm silsge sdlk,” bubt were than "pasture grass milieg
the guines pigs recelving "pesture grass wilk® mede the most rapid seine wp
to the onset of scwrwy. This was not in sceord with the snrlier report by
Dntcher et sl. Tt appesrod from these data that the differences of vitsmin
¢ content were either due to differences in ration of the cow or to some
condition of the cow as Dutcher suggoested. Records of the period of lae-
tution end pregnencies of each animal will be given later in the repork.

Te confirs the blologiesl sssay dats chemical titrutions were made,
The sethod used and the results oblained follow.



Yreshly drawn morning =ilk wes taken o the lsboretory in glass con-
teiners and held st o constent toaporsture of 3% « L0® » for & peried not
exeseding tw touwrs before the tests were nade, The deterzinaiions were
mede in the fellowing nenners A solution of the dye, 2 » § dlehlorophenole
indophonel was prepered juast previous to being used by dissolving 0.1 gm.
of the dye in sueecessive portions of wors water. diluting te 200 ul.. then
eooling and filtering. 4 swell guentity of phosphste buffer p.bh., 6.5 wes
added and the solution was stored in & dark bottle., A § ml, sleqguwt of
freshly prepered leman julee wae Sitvated with a 0.0) nomal lodine seolution
unbil & permanent dlueing of the sterch indicator resulited. Ten ml. of an _
§ per cent peetic seid solution wes mdded to » second 5 ml. slequod of the
loson Juicn and the dye solution was wun in from o burette wntil the end
point wus resched. Ginge 1 ml, of 0,01 nowmel lodine solution rescts with
.88 mge. of segerble seld, the secorbie soid sgulvelent of the dye wes sssie
ly ealoulated.

Pan nl. of nilk wore titeated with 5 ml. of 10 per cent tri-chlorecetic
e0id in ovder fe precipitate the proteins. The supemnatent liguid was re-
noved from the precipiteted muterisls by flltretion. The precipitated
residue wae then washed with 88 of scetiec aoid, and titvated with & stendard
ized solution of 2 « § dichlorophenc) indolphensl,
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Be Bxperinental esilte
The sscorbie geid or vitamin ¢ content of the four types of milk is re-
corded in tabuler form, Tuble TI. As Ims been previously steted. after the
four gows wers fed different rations for T4 days after which sll of the cows
wore put oub on pesture grase for 60 days. These dats ave sleo included as
woll sg deta from three saddibions]l cows on pasture during the seme pericd.

Pable 1. willizrsss of sscorble 4dcid in 1 Liter of Haw Milk fyom
Holatein Cowa.

Hame of Cow

, y | fosnd Sess Belle
Glover 3ilepe] Yenay

Corn Silage | hurke Vieman Nulsy

: Jrneg] lonestend Tese Delol
Pasture Grass) Burkes Belle®
Pasture Crase Hosnd Dnley Belle®
Pagtars Grass Yeousn Delsy*

ki

*on pasture with the cows from which the milk had boen asssyed.

Three sanples of nilk from ench cow were titrated within twe hours afe
ter the time of milking, The deteruingtion of the sscorbic scid wes ususlly
inggreement for the theee samples. In csse of sny dlssgreement, if two
repdings were the sems, these determinations were recorded. It wes noted
that the milk from cows having an mscorble scid reading below 10 mg. ver
liter wos slow in coszuisting. The low resdings precedsd the cessetion of
lactation. 4Ll of the cows were oub on pasture after June 1.

The mecorbie scld content of the four types of wilk tested during the
later pert of lay showsd a difference in the swounts of ascorbdie acld pres-
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ent, “epring oilk® or “pasture grass wilk® having the snallest smount of
vitamin ¢, “clover silage silk* the highest smount, “gomn silage mdlk® the
next highest and "clover hay wtlk® the nest %o the lowest.

The smounts of viteuin ¢ as determined by the titrstion method was not
in entive sgreenent with the determinations by biologloxl pssey. The *page
ture grase =ilx" was the lowsst by both methods and the “oom silage nilk®
the next fo the highest. 7he chemical Bitrstions were vun only dwring the

last fifteon days of the bisleglesl zesey toriod.

After obgerving the nuount of pscorble seld in the fouwr tyves of uilk 1%
eppreasred $het the nilk Yed o deovessing smount of vibemin ¢ even during the
fifteen doys wvhen Yitrations were nede, as well se thet diffevert millk bed
different amow

ALl of the cows were put out on pasture Sme 1 pnd Sitretions weve run
pertodioslly as well as on nilk from times obber Holebeln cows. Thers wes
& ¥light rise in the vitamin © sonbend jJust after the cows were pub on pase

i i4 19

ture bub a ponerelly decrvessing trend even though all were on the seme row
tlon, gress, Tor 00 days, This sesosd to indloate some influence other than
ration, which was affecting the aseorbic acld content.

The secorble sold content of the »ilk 414 not show o felrly constant
welus for esch cow, ag bad been reporied. This s graphicslly shown in
Vigure IV end Vigure V.
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Breeds

ginee all of the cows were of the seme bresd. the difference in vitemin
¢ content could not De due teo this facker.

Whe total smount of milk given gnd the Sotal milligrens of ascorble seid
contained therein were next investipzsted to detemine whether the sscorbic
seld ingrossed or deoressed ae the xilk flew increased or decrcased. These
dsts are presented in Table IIX.

Table 111, Total Liters of uilk and Total ¢illigrans of Ascorbie icld Pro=

duced Daily During Hinby Day Period by Four Molstein Cows on
¥our Einde of Jations.

Hane of Cow Froduotion

Tosnl Bess |Liters of 1ALk Til.3
| Belle Be. of ascorble

Lol over anr) W) AL 3 EA
Famny Liters of lilk
{clover sileliy. of nscorbie

 Burice Veenan L%s of Hilk

Daisy g, of asecorble }
L O 8 v.m.;.“‘e’:a‘%; . - oy 36 P . B i 3 ' ».. .". ol , ....f./,"‘,‘ Y : : W, 4 F !
| Howe abend ; Litars of i) iy 3* t‘ ﬁn o 454 O R Y L. 0 L] ol LA U B -
| Rose DeRél jMg. of asoorbie] 3 ] ‘ i
{pasture - aeld -« j210 ] 210 1168 {156 (168 100 176 1176 &9,&' -

Y S + T ™ T g o~ +

In pensral. the yroduction of ascorbie acld incresssd o9 the low of
milk inevensed and decressed as the flow of milk decroused. The records of
the individusl cows are shown in Plgure VI.
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TIGURE VI.

ToTAL Mitk PRODUCTION AND ToTAL ASCORBIC ACID (ONTENT
OF MiLKk PER DAY, GIVEN BY THE Four (ows, ON DIFFERENT RAF-

IoNS FOR FoUR WEEKS, THEN TED SAME RATION ForR FOUR WEEKS.
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singe the gseorbie aeld content spparently inoreases or decresses with
the wilk flow, and varies within the same breed, il seemed that the produc~

tion of vitenin ¢ night bo correlated with some other condition of the cow,

The age of the cow, dnte of culving. dabe due to calve, months of lactation

period during titration were next studied. These findings are presented

in tobular form in Teble IV.

pable IV, Hilligvems of Ascorbio Aeid in 1 Liter of Milk with Detes of
Lactation end Pregnency Tor Seven Nolsteln Cows.
vene of Cow snd|] Age| Date of MJ e to m:% wonthe of lLae-
Type of Peed | ing tetion Peried
Vsed whieh Titrationa®y
wars onde
- V. mt ‘ ng.
froeni Ness m;na 5 | 12337 10=28=8 | 5. 6. T R.5,6 7181k
9 1&-}-}? ] ?'t 8, x 0 ; 3&1‘&: b 4
. - , . = "
[purice Veausn %] 122737 1 l2-10m38 {5, 6. 7 €.3.% 180.19.15
. miw
. - .
mm:..a Rose g Butim3T 9=-19«38 |9, 10, 11 BE.6.7 p3.13.a2
FE3
m} o i
Ipurke Balle 9 | 10-18+37 2atm39 7. 8, 9 D.,1.2 f ,16,13
‘me Dl ey g BomilGen L F ‘WE@ . 10, 11 | uwﬁt? I’ ‘.3«},@
Pelle

* Fibvesions ware run Gurine Tey. June and July.




Tuble Y. Asssy fesults end Dete of Pregnangy snd lactation of Four Cows

&

Feed during muy‘ vonths of lLac=

Hame of Cow : Houtlm of ¥ curvy Score
tation Perfed [Hency during tmines Plgs|
- which Assay was|which Aseey f Aesay®
o mede =8 nade .
r.o-mi Bess Rellel Clover lay 3. 4,08 | 20 30 b 2, 2
Yanny tlover Silege 8, 6, 7 0 10, &
Burke Veensn  Corn Silage 3.4 5 0. 3. 2 1. 2
misy
hnomnm age | Pueture Nroes 7 8, 9 3, b 5 13, 0
Pefel

*agsays were carrisd on

Guring Merch, April snd ey

16 seened from Vhese date $hed the milk from the cows in en sarlier

stage of the lactation period lmd s lower sscorbic scid contandi Lthat the

sseorbie seid In the nilk was less in the »ilk froesm pregunent cows then in

the milk from the cow which wes not pregnant; that the ascorbie scld dew-

cressed es sonths of preghuncy incresped snd thet age 4id not iufluence the

amovnt of zacorble seid present in the wilk,
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There were many varisbles, sterting with feed, losses in collection
of milk ssmples, interferring reducing substances which should not be ti-
trated, bilologicel varisbles with the experimental animals et ceters which
mpy have influenced the assay and titeation vesults.

The 4isspresnent Lebtween the dsterminations of the vitanin C content
of the milkg by the nessy method snd the titretion wethod may have beon
due o the bohavier of the cow, Panny, the one which was fed clover silage.
She was =n unsatisfectory experimental anisal becaunse at fregquent intervals
during the ssssy period she want off feed., The welght record of the guinea
plgs which weve fed her milk showed & rapid incresse in welght st the bee
glmning of the sssey while she wns sating constantly. The fluctuatione in
waizht during the remainder of the essay occurred shile she ate ivregularly.
It is possible thet there may be some influence on the scurvy reading which
was due %o this condition. f7oo, this cow wes the only animal of the group
which was not pregmant., This fact elso mey have influsnced vitemin ¢ veluss.
3ome workeral® report a lesser smownt of vitemin C in the blood of pregnsnt
women then in nonepregnant women.

The titretions which vere run only during the last 15 days of the blee
logieal assay period do not glve 2 simultencous reading with the assay.
The plan of the investigsation celled for titretions to be nade at some pare
iod %o check the assays. There wes no evidence in literature to indicete
thet the vitanin ¢ content of the milk of the individwal cow changed over
& poviod of time. Yhen 1% apeared that thewre wes u decrsase in the vitanin
C content of the »ilk of esch of the cows, the problen seemed to be quite 2
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differont one. It iz regretted that the titratioms were not carried out
during the entire sssay period. T 18 evident that & more comprehensive
investigation could have been made 1f the titrstions had bYeen yun throughe
out sll the time that the wmilk wes assnyed.

Prom this investigation which ses limited Loth in time and in cowpar-
ative dete, it seems that the stege of lactation of the cow was & primery
faotor in the vitanin ¢ content of milk, e.i., the sarlier in the peried,
the more sscorbie acld. jowever, the number of cows studied wue not ade~
quate to sive dste for all of Sho stages of lactstion, Bechtel®, yeport-
od on this phase of the problen efter this investigation wes underteken,

The inoressed rete of welght gein of the snisals fed "wring milk®
wae the noticesble differemoes. 7These guinea pigs gained much more repidly
thanm any of the other groups. Welght inorease is not in itself & measure
apperantly of the vitenin C content of milk =2 has beem pointed out in the
rreveding date. “hat there was a rate of gein independent of the vitemin
¢ content seenms to be apparent. To establish this faet mere studies ob-
viougly are nesded.

This wes in socord with $he report by Dubcher ot al'. The vitemin G
content of the milk vhen tested by the assay method and the chemiesl titre-
tion method wes however lower then 2ll other types of milk. This was mot
in accord with the earlier ocbeervetions. Middell et 2l wes not in sgreo-
mont with the esrliier work stating "that the pguines pige grew as well and
did not develop sourvy sooner when thoy were fed winter milk than when the
plgs were fed spring milk, The difference in the technigue however wes in
the test ration, Middell feeding alfelfa in sddition to ocats., This one
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food appsrently influenced the weight record of the gulnes pige fed these
two ways and confused the influence of the vitamin ¢ snd snobher fagtor.

This rete of gain apparently 18 csused Ly some faotor carried in the
ration of the cow, and must be greater in asouwnt in “spring milk®,
#lvehjen hos naned this factor the “gress julce factor.® In & recent pube
Lieation® 2 report was siven $hat nolssses contained this “eress juice
factor.” 7Ths clover siluge feed may, therefore, contain this factor be-
gasse of the presence of molasses and no doudt accounte for tho greater
growth of the guines pige getting the clover silage milk., %he vitamin ¢
sontent of silege has beon a controversial sne. This confuslon may Ye the
rosult of the presence of the “gress Juice factor® as well as of vitamin C.
ntil some biologionl evidence is sstablished for the lack of the “sryess
Juise factor” confused interpretations m’ continue to be made. 7Tt was
observed in this investigetion thet the snimels which grew most rapidly,
namely, the “spwing ailk* group, also developed seurvy eurliset. 7This has
bsen noted by othar wrkers.



¥rom the vesulis of this lavestigetion. it ism concludeds

1.

de

3e
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Tk the ascorbio aclid condtent of ullk deorcases oo the stage of
lzotation increases.

Thet $he ascorbie seid of the nilk of indlividunl cows varies within
the bresd.

Phat the eee of the cow does not influence the vitaain € content of
the milik.

Thet the rete of gain of tiw sssey anlsals over e poricd of T dsys
was independent of the sscorbic aeld content.

Thad the vitamin ¢ content seems S0 be independent of the ration

of the oow.
Tt the “spring oilk® carried sone foctor which influenced s
grester gain of weight than other "winter ailk retions.
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