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CH&PfER I

imimimx

fhttrit It not wmdi 4Ka|t*rAtlT» iftt« «vailtbl« on Cht Ttlttt of

winter gnudng* The objeet of thit atudy wm \o deteraine the queatitgr

end Qoapotlticai of alUc produoed by m pettare and dxy feed*

The effeot of green feed on the oos^eltlon of allk tMy be of

greet leq^-tanee in in^oelng the huaan dlet« eapeoially during the

winter aonths when the diet it aott likely to be defloient in ether

▼itanin A rieh fooda* Mereewer, at thia tiaie^ vltaaln A it aest

needed to laainlnin reaiatanee to reapiratory infeetione of ohildrea

and ealToa* whoee aaln aouroe of witaatn A la in the aiilk oonetaMMi*



CHAPIB8 ZZ

REVZSI7 07 SBlAtBD 80BJBCTS

7h» proteins, earbohydrates, and lalneralB such as ealeiua and

{dioBpliafoua Kf pTaaant in rather eonatant amnmti and do not rary

greatly srlth the breed or type of feed oonaunad (16}« ahile ttie fat

eontent variM with Idie breed (5)« Falser (16) atatea the total

▼Itanin A oontexit of allk la affeeted by the diet of the aniaMil and

to a leas extent by the breed*

mik fat oonteina both foxna of vitamin A and the biologioal

effeot of the two are temed vitaada A aotlvlty* Ihia vitamin A
»

aotivity is expreaaed aa vitamin A equivalent*

Kemedy <nid Duteher (35) wwre aoMms 'ttie first 1w report that

the vitamin A aotivity of aiilk la influenoed by the vitamin A aotl*

vity of the feed* Ifoore (145) haa ahown that the oow oonverta oarotiane

into vitsMin A* The vitamin A aotivity of rou^iase in general haa been

idieaa to be related to Ita oarotene oontMuxt* Oullbert (22) haa uaed

the oarotene analyala aa a meaaure of the vitamin A aotivity*

(9) atateo that vitemin A aotivity waa early asaooiated

with highly pigseatad foods, partieularly theee having a daq;> grean

or yellow ooXor* This aaaooiatitm beeame axtreaely puscling nAim it

waa diaoovared that vitamin A itaalf ia an almoat aolorleaa athatanoe*

It waa aona tijne beftwe aoientiata reoogoised that certain yellow*

erfwei^pigmante which ara oontained in maqy planta are changed ov«p

into vitamin A in the body* fheae aubatanoea, belonging to a elaaa of
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]pi9lia-|f "katma at oarotiaolda, are premiriere of iAm in# ir«

often referred to at prorltnaizi A* (9)

Mbore (ItU) eaq;>laine tbe prooeee by idiloh the anlBwl body

ohangee the oaroteaea into Titamin A ae follows t

iSien the animal oonsunes theee oarotenos, they are
earried by the blood streaa to the liver where they
are ohanged to true Vitanin A*

A tedhaieal eoonittee (59) «he nade a eunray and study of

butter as a sotiroe of Titaaia A in the diet of the people of ̂

Ibiited states reoognlsed tiiat it was desirable to e:q>ress the total

Titamin A value of tlMi butter either in Inl^mational units er S*

Pharaeopoeia Units* Those are the fores in shieh htssan and aniwial

reqiiirenents are usmlly aipressed* This ocaonittee assuaed that for

the purpose of their report that all the pi^wnt obtained in the "earo-

tene** fraction by the eheaioal method was beta earotene and it agreed

that 0*6 sderogram of the earotene and 0*^ adorogram of the vitamin A

shall eaoh be taken as equal to one International Unit of vitasda A*

The winiawB raqtiireiMKits of vitanin A and earotene needed to

euro night blindness in various speoies of animals have been determined

by Hart (2lt) as thcam in the fOllo«rlng tablet

1ABUI X

SAILT imXS PBS EIl/XSIAU (2.2 POUSDS) OP BOSf YIBIOBf

. . Vitaiuin A in I. U* Carotene in I»P*

Cattle 21-27 14.3-55
Sheep 17-26 47-58
Swine 18-24 42-^
Horees I7-22 33-50



BonviWv Bart (25) reoaBaasnda that at laaat fiva to t«ai tiawa

tha «tw4iiiiM!Bi i«nrei of earotana aad iHaeeln A ihottld ha fumlahad undar

praotioal oo&dltlona ainoa l&ttXa or xw atoraga oocura at tha minimum

Xarel aaadad to prorant nig^t hlintoaaa* lihrd (58) ahaaad that tha

«4«4niHiii oarotena raquiranonta of grcnrt&g aalroa la aXavam miorograna

par day por pou&d of body weight* Thla waa auffloiaat to malzttala

growth and to pravaot tha uatial vitasdn A daflolanoy ayiq^oma* Ha

aa^lalna, however, Idiat idia adaquaoy of tiila anotmt of oarotama da*

pmda upm tha souroa of aupply of oarotane* In hia attidiaa, ia*

oraaaad above tha level did not raault la aarkad Iwprovawant In tdtia,

growth rate*

Meora (Mi.) atatad that one qwt of xollk la aufflolwat to moat

tha dally hunan requirenmita of vltanla A* However, hla raqolremaxtt

la lower that raaoanwadad by iQie Cooalttaa en Fooda and HUtrl*

tltm of tha ̂ tlonal Baaaaroh Co\moll whleh reaetnawnida that 5,000 in*

tamatloaal TMta (1500 aiorograma) of vitamin A ba allowed dally to

neat tha adult raqulrementa* Eoahn (35) polnta oat that alUc of an

Alabaiaa hard, prodooad under exeoai lent eondltlcma for Idiat state, eon*

talnad anoogh vitamin A to meat half tha human daily raqulrananta for

only fovr aontha of tiia year* In mld*wlntar, tha milk etmtainad only

ena-aavanidi tha amount of vitamin A aoodod to meat this require*

iMnt* Hia reaulta ahcnr that it la poaaibla to inoraaaa thia period

whan one qtxart of milk will fuimiah ca3Mi*half the daily hxaam ra*

quirementa to eight sKmths (instead of four) by means of axq)pl«ssntal

pasture* A technioal eeenittea (55) states that it la not easentlal
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IdMt day to day eonauoptlcm of vitanin A ba tba aaiM aa ̂  r^**

ooBBasaided daily alXciwaciea* Wii«a acre ▼itaain A ia ooaataaod t^t ia

roquirad for imnadiata uaa, tha exoaaa la atorad In tha body add uaad

latar if tha iatake ia dafioient*

Feigar and lawia (16) list tha fauaau raqniraeienta for aitamin

A auggeatod by ^ food and Sutrition Board of national Haaaaroh

Couneil*

TABI£ ZZ

VIZAHZH A BBQUIRKnEllTS OP HDU&lf BBZBOS
A

I 'I'l iiBwaaaaaBBaaaaBMawaaaaawaaee^^ i ii ii ii >

Childran undar 1 yaar 3l»500 Z*
Childran 1-5 yaara 2,000 Z» U«
Childran yaara 2,500 Z* U.
Childran 7-9 yaara 3»500 Z* U»
Childran 10-12 yaara li#500 X. U*
Adtata 5,000 z# xr.

Falgar and Laala (16) atata that ona qtawrt of Louiaiana iailk

daily will 8tq>ply anough of vitaain A to aiaet tha dally naada of ohll*

dran ondar ona yaar of aga daring tha tfaraa winter nontha whan miUe of

tha lowaat witaimia A potanoy ia produced* Zhay alao atata that mm

q:uart of winter araonary lidlk will at^ply one-fifth of tha daily adulta

need, while mm qwrt of apring railk will aupply two-fiftha td (ma-

half of tha dally need*

Hoaan bainga and anlaala require vitmain A awVor oarotana ia

their dieta in order to hare nonaal growth, darvalcqpnant, and health

(l6)* Ihay alao hawa a ranarkabla an^oity for atoring vitaaiin A ia

'tiiair ll7ere and thia ataraga ia utilised when tha food intake ^.oas

not provide auffloient anounta of thia aaitmidal* ntMRi body at»rea

have "immm praotioally exhauatad, aigna of vitaaia A dafloianey
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•0(m b^ogne app«r«at* Dmim aj/i^tQaa ineltid* aight bHadnAaan Bnu<m«>

lar VMlcnsta,^ a hardaolng of i^a lining of tha noutii, Xnnga, and dl«»

gaaUva ayatam^ in faet tha lininga of all the oavitlaa within the

bo^« Iheaa ohangaa my lead to invaaion by diaaaaa game thereby

oauaing infaotiona* For thia raaaon vitaioin A haa bam oallad tha

anti«»infaotiTa vltanin* Ditfeotiva tooth atraotura dafomitiaa of

tha taatii my ooour during parioda of tooth formation iritora there ia

a daficiemty of Titamin A (16}«

lioora (214.) liata tdia ayaptoma of titamin A dafioianay at night

blindnaaa, loaa of wai^t, infaotiona intolving the ayaa. aalitary

glanda and lunga* Thla dafioianoy ia alao aaaoeiatad with diarrhaa^

datalt^cunit of kidnay atonaa and daeaamration of nerta tiaaua. Feigar

and X^wia (16) atata that oowa may show dafieimoy by pranatiam oaltingy

weak or dead o&ltaa^ or abnormality in raproduotiaa* Barter (2?) ata1»a

lhat whan tha earotana inteka fall below thia point during tho laat

ninoty daya bofwe ealting, thoro waa aono indication of a ahortmad

gaatation pmlod*

lunarih (38) ahowa that batter iroduaad frcsa oowa on raatriotod

ration ia dry lot oontainad only eletwn Intamational Itoita, or laaa

than ono-fourth tha figuro for buttor eonputod by Shorman (5lh)» Ho

atatoa that tiiia low figuro oan bo attributed to ttio Abaonoa of groan

food or paaturo in tha ration of thoao oowa and tha lower carotene of

tha hay eonaunad*

Baott, at al (3l|.) ahow tha r^atianahip batwam tha amount of

earotena in tha roughage and the amount aaoratad in tha milk in tha

following tebla
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SABLS m . .

RBUTZOmiP BEymBR VHB AltOUBT OF CAROfSXE IV
THE ROITGIIMIS AHD THE AMQaKT SfiCRBIED ZV IHS VZLK

-

roughage
Average c^otono content

of roughage
Carotelne ooutenV
of butterfat

Ray ration
Hay and silage ration
Grass silago ration
Pasture ration

iij.*6 mlcrogms
57*0 Jsiorogrwas
197*3 Kdcrograms
259.0 Biorograos

3*6 units/W*
6*5 onitfl^a
6*8 Units/^*
7*9 ttoits/^

A« idtoim by tlw abonro tablsi^ tine omtoImbmi ooatwit of tho butt«r<*

fat was not in the sane proportions as Idia inereass in the earotsne

t«nt of the feeds*

2h0 aTaraee percentage of the earotene ingested that was se»

oreted as earotene in the butterfat was as follows t (5U)

0*72 peroent for eows reoelTing hay*

0*23 peifomt for eows reeeiving hiy and silage*

0*li4. peroent for the eows reeeiving eilage*

The oorotem in the butterfat aeeouated tor only a saall pereen^

tage of the total vitasiin A aotivity*

Vraps (18) states that eows in general seeure their Titaain A

aotirity fron the earotene in grasses and fodders and fren the oryp«

toxanthine and carotene in yellow oom* Koehn (35) states that for

the prodtaotion of milk >deh in vitasdn A the earotene requlrenent of

dairy cattle is greater Idwn nlwiwia requireiamts* This ean be readily

seen by the eery low peroentage transfer of earotene frcsa diets to the

sdlk (fron O.lU to 2*67 peroent)*

The peroentage transfer of earot«ae troa the diet to Idie nilk

reported by the various investigators is as follows t
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mpt (18) 2,36*2.67 6.

Hodgson, ot ftl (30) 0,li4*0.72

Russoll (53) 2,5-3#l4

Peterson, et si (30) 2,0

Praps (19) slaitaa la his experiiBe&ts one \iait of vltania A la

butter requires approodaately eleven units in the feed over aalatee'

aiuwe req\ilrenMnts«
I

Pelger (I6) In 191414. ooQol\;ded that with very large quantities /'
t

of earotaoe in the diet Vitamin A In the butterfat appeared to reaeh , 

a ratiior definite oelllag value. However, Xoeha (35) In I9I4.3 oon-

oludes just tlM opposite as shown by his stateawmti

"Ho tiiae of the year did the vitamin A reach a ooastant
level in the milk. It appears that although large
mounts of earotene were Ingested during Idie suaaer,
the limit of the oows ability to secrete vitamin A Into
milk was never reaohed.

lotim (35) states -that beoause of the treneBdeus losses of

earotene during the ourlng add storage of hays and in the 'MtHT'g of

silage, winter rations for dairy cattle are low la carotene -• the

precursor of vltaadn A«

Haierth (36) dsssmstrnted the Ineffectiveness of alfalfa hay

and sGTi^xum silage for naln-faalnlng a high level of vitamia A in

butter. !Diey fotmd -that a Hols-tein herd reoelvlng alfcdfa hay

sorghum silage with little or no pasture prodoeed butter wi-th only

caie*half the vitamin A eoatent as ooee on pasture (36)

A technical oconlttee (55)t previously referrsd to, states that

In all but tee stataa ttiera was a dlstlnot diffarenee betwean the

■vitamin A aotivlty of butter prodtmed under winter feeding oonditione

and that produoad under etmner feeding conditions. In ecmparlng the

two, they olaia about sixty-five porcent of ell butter produeed In the

United states Is "stsamer" butter — that Is, produeed by oows on pas*



%

imr«« and haa aa areraga vitamin A activity of 17*000 or 18*000 lik»

tamatlonal tbiita par potagud* Whereas* the thirty^fiva poroant of all

Imttar produced in the United statea la Mntor" butter (produced by

eaara not on paature) haa a vltaadn A aotivity of 10*500 or 11*200

X« U» per pound* Aeoordlng to the reaulta ef this study* milk pro*

dueed under uinter feeding oonditiona has an average vitaada A aotivity

of (^proadmately 1*120 I* U* per quart (four percent fat basis) and

Iduit produced undttp auEsser feeding eonditione hae an aotivity of about

1*820* *1^ differmee In vitamin A activity sluNm at Beltsville under

various sismtar and winter feeding oonditiona was as follows i at the

end of the seaoon* Bolsteia sdlk reached a low vitamin A aotivi^

ef about 900 1* u* per quart| and the dereey uiUc a low of l*2t|0 I* U*

per quarti hofcever* during tha eianer* the HOlstein milk varied from

1,570 to 2*530 I. u. par quart* wharaae the Jersey ailk varied trm

dboiit 1*850 to 5*0^0 I* U* p«r quart*

Dcnrabush* Petersen* and Olaon (I5) give the average vitamin A

aotivity of •Wrket" milk as 1*088 U*S*P* units per quart In wintar

and 1*906 U*S*p» Units per quart in tunasr*

Peiger (16) states that tha values obtained for April repre

sent about the maaiwusi or eelling value of vitamin A in cov*a

A ocnaidaration of the four winter months* Kovember throu^

pebruary* indicata low values both on the basis of units per quart

and per gram of butterfat* and suggest that it nay be worth while to

eonsider the adequacy of tha average dairymen's feed and pasture pro*

gram during the winter mmntfai (16)*

Rerser* et al (27) state that the Mlsslasippl butter exandaed
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•homd a nooh graatar aaaaozuUl Tariatlcm in oarotona than in vlteonla A

aontant* Iha b-uttar analysad in thia ataidly eontainad apprc»dbaa1»ly

18«000 Im of vitamin A par pound from April to Ootobar inolusiva,

but from Hbvaobar throu^ Maroh^ it oontalnad an avaraga of approod-

mataly 12,000 I» 0, por poimd*

ItoWfa (14^) ooneludaa that hit reaulta ahaar that und^n* ordinary

farm conditiona, aunmar milk haa a much highar vitmain A activity

^aa wlntar milk* Archibald (1) adda that not onl^r aaa the vitamin A

auntont of milk from eovt raoaiving graan auoculant food eonaiderably

highar than milk from coma raoaiviag driad hay, but tha flaror of tiia

adlk waa alto atqperior*

Sinoa it ia naeaaaary Idmt tha omU diat ba high in oarotona in

ordar to maintain good nutrition and aaorata milk rich in vitamin A«

ona aan ladaratand tha li^ortexioa of groan paattora (16)* *ha lutfanata

of tha pasturo tanda to inoraaaa tha affloionoy of tha utilitatiom of

earotana by tha oow (55)*

Tha 4}ue8tiott of tha Imigth of tine raqidred to inoraaaa Iha

vitamin A aatlvity of tha buttarfat haa boon atudiad Iqr many imrwatlgaw

tort* Tha Minnatota ratulta dicnr hoar rapidly thia ohongo may ooour in

the butter whan tha oovt are put on pattura in tha Spring (55) i

Ftbruary 26«><Hiareh 9,826 I* Tf*

Mtroh 26—April 22.«.. 10,602 J* U.

April 23—May 6 * 12,160 I* TI*

At Baltfivllla, the vitamin A activity of Holttain milk Ineraatad

anMPa than ana hundred peroant during tha firat too wliakt (April 21—

Mdy 8} tha ooira aara on paature (55)*
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Fraps^ at «il (16) li^t in tlwlr •3q>orSa«xrt!0 In X«»ui«

«bmi «<m mm pUmd m pMture^ th* oarotam In tha bnttarfat

raashad th« mxiam of 13«96 parta par Billion firm ana aov In taamtQr-'

al^ doya and a maadUna of 19«06 pjgm* with Idia otfaar oow in fourtaen

day«« foUowad by a daaraaaa with bot& oawa*

Faigair and Lewis (16) stata that Bilk frm bet^ grasing oat

or rya paatura ihowad a mrkad inuraaaa (760 2» u.) in witeadn A par

quart orar cows raaairing no smh paatura* Shair work also shows 'titat

two hours of gracing on dark gyaan oat paatura is sli^ly battar for

siq>plying Titwaln A and oarotano in tho Bilk than tfarao to ten hours

on light groan natural pasture*

Xoehn (39) the Alabama Station found that milk from oows

plaoad on a teaqtorary pasture of abrussi Itdlian ryo# erimioa and

white putoh oloTor in February inoroasod in two weeks tSm to a

vitsmin A content equal to that of good suamar milk ayid- reaaUuBOd at

■tioMt level until Idie peraanant pasturaa were ready for apring gracing*

lioora (^ij.) found that whan the ifllohigan eollaga hards wars

plaeed m pasture in Mey^ that the Titanin A aotivity tripled and held

wall until Oetobar* Be also states that graon paatura aiay oontaln

000 to 3<^ parta par million of oarotano on the dxy basis« while alfalfa

hay fad during the wintw aay aontaln only fifteen to twenty partMi par

Billion*



The oarot«sis eontent of forageg in JMjtSbmoA 1< •hsnni in

IM>1« X7»

mm ly

cmmM coRTsirT 07 mums, rm vsvm basis

Pftiture

Ol^er Taodt

Foragg

Griaaon olover
Crimsou clorer
Shltg Dutch clover
White Dutch clover
Abruasl rye
Jbruzzi rye
Italian rye
Italian rye
Oata

Oati
Bemida grass
Benauda grass
Carpet grass
Carpet grass
Leapedesa (ootaaon)
Lespedesa (oossaen)
Alfalfa hay
Alfalfa hay
Alfalfa hiy
Seeet potatoes

Date

analysed

12^
loAU

(^otens '
eontent

Kg/lOO gnu

57.7

ii2.9
hl*2Z

5G.7
60.6
36^
hS.5
30.1
1^*2
esj^
lo.o

21*9
17.0
1.08
3.06
0,86
13.70
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Sovoral faotora afl^t the sntrltlire value of hoM grom iNsmgSbw

Age* Hodgson (3K}) lists the folltmingt proper oholoe of crops* pes<.

turo awnegonent* soil defloienoies* and losses of natrieats during

storage* Douglass (lU) and Hilton (29) studied the effeot of stags

of naturiV the earotoae eontent* Hodgson (3(1) lists other faotors

affeeting Idw nutritive value as method of drying and variety of plants*

In ojqpertaents* Hodgson (30) shoesd that oomi maintained on all

roughage ration whioh inoluded good pasture in stsoner and hcsas groim hay

and silage in ninter* maintained themselves* produoed healthy offspring

and produood a liberal msount of milk during the three year aaqperimeatal

period* Bhi mmoludes that greater produetion and more effioient utili»

satlon of pasture and other hone grom roughage feeds are the most prao-

tloal methods of reducing the prioo of dairy products*

At Beltsville* the investigators found Ihat the feeding of an

aliquot of the same erep of alfalfa as silage instoad of hay may double

the vitamin A of winter butter* the alfalfa silage apparmitly •tq>plies

from four to turanty times as ansh earotsme per unit of dry matter as

the hay (55).

She Bureau of Dairy Industry at Beltsvills Station* Mwryland*

found that ttM fluotuations in the vitamin A aotivily were not so great

in the butter from the Jerseys as in that from the Holsteins (55)*

Feiger (16) states that soms speoies of animals eonvert oarotans

into vitamin A more eonpletely than others* This fact is also true for

the different breeds of oattle* Moore (itU) found that with the snnt

feeding oonditions* the fat of ̂ e Holsteins and Ayrshires has more of



its vltanda A aotlvlty proMsit «• trua vitnEoia A And at eaivteae*

Zn tha oaae of tha (kwrnaoy or Jaraay^ braa4a« «ba oppoaita la trua*

Hoawaar^ tha total vitaadA A aotivi'ty of tha dlfferant braada per xasit

mdgjht of fat la approaJjiataly tha mbmi*

lha indl-vlduallty of tha oov haa a lot to do with tha amount of

vitamin A aaeratad in tha milk* Ona unnaual oov at Baltavilla (55) on

tha alfalfaoallaga ratiim produoad buttar in Atanary* Pabruary^ w'ad

Maroh with, an avaraga vitamin A of 20^000 Intamatlottal ttalta* par

petaid« aod idille aha waa on paatura aha produoad buttar with idMiut ̂ «000

Z# per pound* fhia auggaata that poaaibly braading aa wall aa faading

may affaat tha vitamin A aotivity of tha buttar produead« Prapa (18)

agraaa with thia oonolualon* When two aowa per placed on paatura* oua

raaohad a maxlEaun of I5.96 parta per million in twantyaight daya* idilla

tha other oow raaohad tha waadwmw of 19*06 ppm* in fourtaan daya*

Aa pravioualy atatad* inoraaaing carotene content of tha diet

of the cow doaa not inaraaaa har milk yield* Sharafora* any ii^roTaaiwit

in fam praotica ahich ia racoomandad aa a maana of inoraaaing beyond

certain limita tiha vitamin A activity of milk for coaBaRrcial purpeaaa*

muat* at tha aana time, have other advantagea aa a method of produaing

faad, or alaa ba eoiq>aaaat#d for by "trade" conaidarationa (55)*

Several workora have made a atudy of tha affaat of paatura on

milk production and raoomnand it not only baoauae it givaa an ineraaaa

in vitandn A end earotana and therefore an inoiwaaa in tha nutritive

value of milk* but alao baeauaa iiuiraaaad aoonomioal yialda have bean

noted frcsa tha uaa of paatura* lha value of gyaan winter paatura aa
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>opif«Miit0d by ry0 or barloy In inorsaalng nilic prodtaotiaa iMt

boon ■tpooaod by lotdaiam Agrloultural Sbcporlnflat Statioa

192$ {l6}m huh (1|0) reportod ttiat ry« groM tmA eloror in Jbauary oon->

tadziod more Itet Innmtyosix pereeab protein* In hie 1935*36 report*

lAUh further ehoned that winter grailng m eat pastwe aweraged 2*2

pounda more milk per oeir dally Idum penaaneat paeture or no paeture* Xn

1937-38* inoreaae waa 2*26 pounda dally and In I9lil-4|2* i4«8 potmia

per cow dally or 22*9 peroent In produoticai Inoreaae In one woek*s time

on oat paaturo in February (ld>)«

Pelger (16} reporta an eaqperlmont in idiloh ten oooperatora oat

of eleven reported an average inoreaae of i^proxlmately twenty peroent in

adlk ytelda due to oat paeture*

Rereer (27) reporta that fifty-two eom and el^^toan heavy

aprlngere wwo tvimed cai a twelve aore field of oate and veteh for fif

teen daya« The milk yield inereaeed 16*9 perouat the flrat week and

2U«6 peroent the eeoond week*

Bodgaon (9I) etatee that by turning oowe on paeture Idiat had pre-

vloualy been on an all rou^w^ ration of low protein oaueed an immediate

and flwrked inoreaae of aa anudi aa I60 peromat In produotion within four

weaka of the time of the ohange from ^ feeding to paatiofe* Xhla atlmu-

lua to inoreaaod prodiu^tion waa about the aame for oowa freahealng at all

perloda of the year*

^Ue (60} eonoludea that a good all year paeture for dairy oowa

aiay reduoe the ooneentratea requlron»nta aa mitoh aa one-half ton per eow

par yaar or approsdmately fifty peroent below the requlremeata of average

paature praotlee*



 

I6«

Am «ffeott of paitur* on mi eoaig^ition of lailk as

Toriswsd In this paper laajr he suDBaarised as follonrs 4

ItlUc froa somi on rye pastvre contained approsdaaateXy five tinee

as maah vitaoin A aotivil^ as Bdlk £rotn oomi on loe oarotene rou^hyaee

of oottonseed hnXXsi it sas possible to increase the period ehen cms

quart of sdlk tsill furnish one«half the daily htssan reqxiirenents to

ei]^ months (Instead of four) by auNms of supplesMmlml pastursf tiM

teohnioal eosssittee claim that butter produced under "staner" eondi*

tions (on pasture) contained 17^000 !• U* pwr pound uhereas that pro

duced under "uinter" oenditions (not on paslnire) oontained only about

10^500 !• U« per pound*

Several investigators reported markedly increased milk yields

as a resiCLt of plaoing omm on pasturS|i espeoially siq>plsBSMStal winter

pasture* Many report production inereasss vq? to 22*5 perosnt* Clsttn

nut of twelve Ijouisisna oooperatoors reported en average inerease of

approximately ̂  peroent in milk yields due to oat pasture*



CHAPTER tn

BXPBRIIIBHTAL PHOCBDORB

tOils study Inoludsd groups of ooirs looatsd at OoluBdila« Knox*

▼ills, and ^kson« Shs nathod of troatasnt and prooedurs Is noted

ttndsr Moh looatlmi*

ffork at Coltaflila, A study to dstensine the sffeot of pasture

on the quantity and ooopositlon of itiUk produced was oondueted at the

Middle Tennessee SsperiMxt Station at Coltsshia^ and was started la

Oeesnber« X9ii7« Mght Jersey cows were divided into two groins* S!he

eows in eaeh gyimp were paried on the hasls of the stai^ of lao1ntiim«

previous produotion, body weight, and freedon from diMase« Both groti^ps

reooived grain at Idie rate of one pound of grain per fotir pounds of nilk,

and alfalfa and orohard grass hay ad« lib* Group 1 had aeeess to balbo

rye and orlisson clover paeture idum pasture and weather oonditicms per-

aittsd grasing* Group II was bam fod*

Bilk scenplea for the purpose of determining the ocspositlon were

oolleoted by Profesaor R» H. Insh froo ea^ group* and aoming

laiUdngs froa each group were well mixed and a quart saeple taken* In

order to obtain fresh ssBples, they wem securing personally by Professor

Lush whea visiting the Eaperinsnt Stmtion* HO pmservatlon was used* On

arrival at EnoocviUe* the ssoples were frosen in iee ereaia. eontainers in

the haiistening roon of the Q* T* CressMry until the analysis eould be sade*

All analyses were made in June and July*

Milk eagles were also telosn from cows en earlj^ut and lato-out

lespedesa hay* Theae cows were fed a ration of equi^ parts oora and

oob shuek neal, barlt^ oats, and eottonse«4 meal at the rate ef snt
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poxmd of grain mlxtivo to fottr pou&da of milk* Siagr iiaro fod lui|' ad*

lib* Ihoy did not havo aeooas to allago or paaturo iddLle oa Iftio oar*

poriiaoat*

'i^rlc at ICnoxYillo* Zn tbo uaivoraity hord* KnoxviUOi a group

of throo darsoy oowi and a group of throo Holatoin oowa wore salaetad

on Idio baaia of ftago of laotatian and fraodom fron aaatitia* Xhaaa

oaara awra fad a ration oonaiating of aqual parts of oom« oottonaMtd

aaalji oata* ahaat bran, oaia paroant aalt and ona paraant bonaaaal* with

alfalfa bay ad* lib* Xha Holatoin eoira were fad at tha ra'to of one

pound of grain to four pounds of ailki tha Jaraay oowa wars fad at tha

rata of ona pound of grain to thraa pounds of milk* £ight milk aanq^laa

wera oolleotad froni titieaa herds to datmnaina the vitaada A activity of

tdia milk* ICtlk aamplea ware oolleotad from the oowa bafare they had

aooaaa to pasture, aftwr ona day on pasture* after ona weak en paatiura*

after two WKkM on paature* after three waaka on paatxara, aftcur ona

month on pasture, and monthly tharaoftar* She ni^t 'a milking from aaeh

hard was poured in a oan and well miacsd* A quart aample was takm for

analysis* These samples wera stored in an lot oream eontainer and

a^red in tha hardaniag ream until the analyses ware run*

ffork at Jookaon* Sai^lee were oolleoted by Mr* B* P* Basolwood

at the TMat Tennesaee Saq^rlmant Statiao, ilaokaon, from deraey oowa <«

pasture ot^ oowa on dry feed* The milk fron cowa oa pasture was from

the station herd, tdnreaa the milk from etma on dry feed was from a

farmer herd and idierefora not ooeqparablo baeausa of unoontrollad eondi«»

tiona* Thaae aamplaa ware brougjit to XnoocviUe by Ifr* L* 0* Coltband

and tharaaftar traatad la tha aagaa manner as Groupa Z and XX*
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At all looationa* th® butterfat t#it, total aoXida* -vitan&a A

•ad earotoao oont«it wvr® dotanninftd oa aU allk •aiqpXos* tho fat toat

«M run in dtq;>l.i®ato by th« Baboook nathod* Total aolida nor® mm in

dt^lieato <m tb« lifa;J<mni®r t®at®r«

Th® vlt«Bin A and oarotan® eant«nt «aa d®t®miB«d In triplloat®

by a aodifioation of th® rapid oxtraotion proe®dure of Boyor^ at al (6)«

Thia proo®d\iro waa aodifiad aa follow® t th® alo<^l eontant of th®

mah solution was inor®aa®d from tan peroent to twaaty psreant and th®

•tt^pl® waa «xpoa«d to th® alkali for four hour® iaataad of thro®* Both

of thoa® ttodifleationa h®lp prwront amulaifieatlon and war® auggaatad by

Dr* P» D* Boyw in paraonal eorraapowliae®* K«plieat® datwrninationa

for vitaadn A agraad within fir® aoal® roadinga whioh reprtaant *05 to

nicrograma of Titaiain A pomillilitor of milk* Baplicat® datamina*

ticaui for oarotone agr®®d within one seal® reading whioh regroaenta

^ a05 Bderogrou of oarotme per Bdllllltor of sdlk*

' i ... ' .. , -f'

y't
^-Yr. - ."".A, .

diMitti V' 111'



CHAPTER IV

EBSDIIS
. 3

At £2iHES£il* ^ ^ btttfanwfttlj r»oorda tor th» oam
la Croup I la the Columbia «xperlaest are shorn by p^'lods la Table V*

Table VX shoirs the prodtwtloa of oom oa dry feed* Qeov^ 1 laroduoed

12*14 peroeut aore allk aod 13«5 peroent more butterfat or 13.3 poreeat

more four pereant fat correoted nllk than (hfwq? II* The four peroent

fat oorreeted allk was obtained by the aethod of Galaee and Oavldeeo

(20)» Hoirewr, a statlatioal analyBis of vorianoe ahomd no slgaifl"*

east differeaoe in total poimds of allk produoed beoause of the dif*»

ferenoe betvoea Indivldtmls within the group*

The feed eoaeuBptloa Is shown by pariods la Table VII for

Croups I and II, rwpeotlTely* Qeou^ I, oa pastvire, ooastssed 6fl*8

peireeat as miwdi hay as Group II| howvfwr, Orwup II ooasiaied only

82*7 peroent as zauflh grain as Cfcn;^ I beoause of the lower lallk produo*

tion of Group II*, Both groins were fed graia la proportioa to allk pro»»

duotlcm*

The live wel^ records for Croups Z and n are shoett la TiSble

Vlll* Croup I gained two pounds for the 113 period# whereas* Cro^

n lost $6 pounds for the sspne period* This differeaoe Is probably not

slgaifleant*

'Qm oGopositlon of three allk samples trm Croups Z and ZI* Col«*

unbia Is shosa la Table IX* The milk fren CxHn;^ 1 ahowed an svwrags of

53*h perewat store vitamin A activity than milk frost Croup H*
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TA0I3 IX

COMPOSITION OF MIUC FROM COHS ON WINTBR PAST13HB AND BRY FEED

Data T. S. B-Fat
iaorO{^aiB8
vit. A (2)

""Ki-"a"Tag'
oarotena (1)

vit* A aquiT«»
per quart (2)

I/I9M
3/2M
3A5M

i

15*05
15*22
tk*75

%

6.6
5*8
U.9 .33

Paatura

1.17
.90
•90

900
890
7l<o

V>9Afl
3/^
y25As

15.52
15.17
m*06

5.8
5.5
U*9

(hww II

.iS
•26
•3U

Dry Paad
.51
•22
•62

680
350
610

• lit* ▼itsttBda A *6tivity i« tha sin of ths vitamin A and oarotaa 'valuaa
MproBsed «• mierograui vltwaln A ♦qtiivaXenta aanBdng that t»e aieroo
gmoB of earotoDo ara •quJL'Vcda&t to ooe adorograia of iltaada A*

/ , .

■ V- , *



27. ,

the ecaq;>o8itiQ& ot tfuiqplee talcen. tjfim eomt on earlynsut leepe*

4«m end Ute-eut leepedeM It ehoim In Table X. The early-ouct leepe-

dteia shoared 21*0 pereent more vltemlti A eqidTaleate oTer late-out leape«

deaa*

Wcylc at Jaekaoitt# She eoiEqweitlon of the nilk aeoured firon Jaekeen

la iduMn In table XI# All the gowb of tine atatlon herd ware on paature«

but ttr# B« P# Qaaelwood# Si^erlatendeatf ffeat Tenneaaee Eaperinmtt St*-

tlen# aeeured a attple fron a barn fed hei>d» She milk aac^le from the

Btatlon hard on paature ahoeed 52.3 percent ncwe vitaiain A eqoivalenta

than the bam^fed herd sample#

ftb Kaoxville# Table XZX gltea the daya paature and IdM eora*

pealtion of the aaaqplea of the Bolateln ocnm# SSiia group's wiiy jdioeed

a progreauire inoreaae in ritagda A equlTalenta tnm 330 per quart in

Pebruary 1» 750 per quart in April and then started to decline# This is

a 108 percent Inereaae in ritanin A equivalanta#

Table 7SLIX gives Idis sane information for the Jersey eowa irtileh

tfhowsd an Increase in vitamin A equivalenta from 1*10 per quart in February

to 830 per qxMTt of milk in April* This is a I03 perosnt increase in

vitaidn A equivalents*



/
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ZABI2 X

COMPOSITION OF MIUC fROU JKRSST COIfSiS ON
B&RLY'^UT AND UTB-Ct)T LBSl^DBZA HAT

^ttey merogy^ per liAa ok'^m
Dat« !• S. fat A ' ' ' idtootflssA par quart

Barlyoeufe l.aa|>ad»«i Wxy

I/I9M 15*02 7.6 .37 1.00 820
3/sm 15*09 6,5 .31 .83 680

tote-ottt Laapodeea Bay

1A9AS 15.05 6.U .27 .88 670
3AA8 11^63 5.5 *22 .78 570
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XABUI XI

COMPOSITION OF MXIX FROM JKRSST C(N7S OV
WINTER PASTORS AND DRY FSBD • JACKSOI

'^orofflSM per >!.'<> adllc ' A aquiT.I 1^, I ,i*r. .i,, „ .yivj''xi:" " -..--A
Dati Orotqp !• S« Pat fit* A CardWna par quart:x ^ ^ ci-ji

Wiatar
paatura IJ,?? h*l *50 *75 ^

3/i^ Dry
faad Ili*06 14*2 *££ *145 1(20

, , k-.; ^ ,

V-

*•••:).

; /"*c ,

Ir ♦. • ; •

. V a ' • a • ' «. t ,■ .

' '..tf ^ " -'S " ■ ■ -

y . ' ( s ^ ■

.. (• I
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JO,

£ABLB KZl

C(aiFOSITIOH OP UZLK P&QM BDUSTEBT IMiD - KPOXVXLLB

'"'!^»!ck'!i!ic' '' ''
Ofttg Pasture g< 0# Pat Wt# A ' fcarb'taaaaa per quar'te milk^

2/2M 0 u#07 2,8 .15 .ia 330
3/2/L^ 1 11«06 2.6 .16 .37 330
3AoAa 5 12.05 3.i+ .28 X3 470
3/19A8 n 12.50 3.3 .36 .51 500
3/2^ 15 12.12 5.4 #30 .86 680
4A7A3 1^0 12J42 3.6 Jt3 *68 730
5/17A8 70 12.40 3.3 .61 610
6AW 95 12.^ 3-5 *20 Je 430

<• I y '•

iiiilifl T^n -- - '- - - - - - - ^■ ^ - . . - . .. ^



5I<

sABus un

comosTnios Of mu. mou cam * rnxwrxiM

'IPays "'' ' " ' jy^orogyi^g p^j, Vit»" A equlva'lttt^
Date Pasturo g* S« iRat vi¥<» A barotong pgr quart bAHc

2/^ 0 li^•75 k*7 .26 ♦3U iilO
5/^ I 15*^ 3.3 .15 .70 li70
^AoM 5 lU.61 lUa .26 u76 610
pAgAa ii 1I4.72 k*3 *29 .85 6803/25Afl 15 ii^75 ,33 ,90 jlfo
V17A8 I40 lii.92 5.1 .38 1.00 630
5/17AS 71 ii.8 .88 760
6/11/68 95 lii.72 V6 .3U ".73 690
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CMBVm T

DISCTJSSI05

fh» (tota of fablos X and XZ on inllte prodi^tion ar« JiAioiia

ealXy in Flgtxro x» Opoup X prodnood 13»3 pwoont nowi allk than

XI* Althou^ in this acqparlMnt It was not atatistieally algnlfloanb

booanso of tSM dnalgn of tha <eq^rinsnt« the dlfforaami mar b« imtX bo*

eauao in agpeoa adth tha data dbtainad by otiwr ianroatigatopa (16,ijD,27)

idM report a 16*3 po 22,5 pereoat iaoreaat in ndlk produotiQn dne to

paatum* Sia inoreaae in ndlk produotlon of 6roiq;> X omr Orovq? Zl ia

eoneistent, with one e30Beptian« dannary X6 to 3X9 bttt tho greateat

dlffermea ooours during tiM Xaat aenth of tha oi^eriiaDnt* »m

Pabruary 1 to Maroh 3X|> Grov^ 1 »ada a prograaaive Inoroaaa in lailk

produotioni aharoaa, Qrwp IX rnda a progresalva daoraaaa ia milk pro*

duetion* Ihia auggaata that {uuiture nay ba a factor in preventing a

daoraaaa in produotlon aa the laatetion advanoaa.

fha data of Tablaa X and IZ on buttarfht pro^etim are idioaa

graiMoally in Flgura 2*

Sinea only 68.8 peraaab aa naoh hay me eonsuBied« the total

rou^ga needed for oom on paatura muld be oonalderably lass*

FlgW« 3 ahowa Idie hay oonaunption* Hoiiavar^ aeoordlng to thia data«

more grain ma required to xaaintaln the high laval of produotion, in*

•tead of leas aa repca*tad by many imrostigRtora (I6, 60)* tha grain

otmauqption ia ahonn in Figure
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17*

Sil* fi«npttriao& of ▼itwala A ootivity la ahowa in Flguro 5#

3^ parcMmt grsntor vitanln A MtiTi^ for Oroi^ I indioatoa that

tho vi^KBdn A omtont of atllk la affoetod by ths diot of the animal#

Ihia la la aooordanoo nlth the oonoluaioa of Fol^r (16)# At no

did the aan^les froa Croup IX eacoeed thoae of Croup I in Vitamin A

aotlvll^#

fho milk from eoma on early^ut leapedeaa ahowed 21«0 peroent

greater Tl^unln A equlvalenta Idiaa late<»cmt XeapedoMi# for the four

ato^lea analyaed# Shla relatlonaftilp la ahomn in Figure 6# This eaa

probably due to the hldlier earotene eontmt of the oarly*^ut leapedeaa#

At ahown la Figure 6# the vltaiiiln A equlralanta of both tho early^out
and late«<mt leapedea* hay deereaaed at the later date# ihla la In

aeoordanee idth Keetai (35) mho haa ahoea laiat there are large losaea of
oarotmio in forago during atorago#

the 52.3 percent inoreaae In vltanln A equivalents of the elnter

^ature herd over the dry feed herd at daotoion Indleate a alallar rela-*

tioaahlp to that ihoen with Grmq^a I and II# roapeotivoly# at Golwhia#

fhe eomparlaon in vltmaln A aotivity la ahomn in Hgurt 7#

Flgurea 8 and 9 ahew graphloaXly the aeeretlon of vitaaln A into

•tee aiillc by the Hola-bein and dera^ herda rei^otlvely# it will be

noted that the greateat amount of vitaaln A waa aeoreted in April and

the leaat amount waa aeereted in Maroh for the Holateln herd# She period
of grea'teat •vitaaln A aotivity value waa tho aaoa for teo Jmraey herd

but mlnlwiai value oeourred in February*



 

 

38i

X200

1100

1000

900

600

b TOO

u
!1500

I
300

'200
o

u
100

?• .', ' • f •

1A9 2^

f—iQroip 11
*—'Diy J^ed
Haroup 1

Wintar BMtttM

»■ • . *' "-

^ -r'

h ' - h'
■", . i;

3/525
llgur* 5* CcMqparlffm of fitmitt A aotivity of ailk fsron eon

MX poatoro and eon on di^ food* lha Titanln A
aetlTltgr !• tiba auai of ^a vitamin A and aarotaxxa
valttaa axpraaaad aa nlorogxraa vitamin A aquivalaata
aaaualng that two aiorosrasa of oarotmaa ara aqvdva*
lent to one miorogram of vitamin A*



 

 � � 

� 

 � � � 

'X
h

|9*

morognnt Vitanin A Bquivalmta
Par Quart of laik

lUddlu Ta&iuiaiut Baq;>erisMBt Statioa « Columbia

Q] Early-oufc Biiy

I XAtf*«u|r lr(MI)P* lljr

^ :•>-•.; •

: r?- •
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600

J _ i;*,;J, >41 . ■•

1«19-148 3-24|8
yigura 6m CoEapariaoa of Titcadn A aotiTlty of allk fmaa oowa fad aai'ly^

out laapadaaa and ocara fad lata««ut iMpadaaa* 2ha Titaaia A
aotivi^ ia tha oiat of Idia Titandn A and oarotana valuaa ac»»
praaaad aa aderogiMma vitaain A aqu&ualanta aaaxning that taa
uiorogvaaui of oarotaoa ara aqulvalant to ona aioroginBi of
ultanla A*
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Feig9r (16) alto found th« valuot obtainod for April rtj^toatod

-y«t WMri,ww raluo of Titaaia A for oom ailk in Alabaaa* Sotlili (33)

obisaiiiid hit imbcIwub ralw of Titmia A in Augaat on ptnuuMOit paatura

and in liky on ti^plontntary patturo* 111 will bo aotod fren figuroo 6

and 9 At no tlae during tho pariod tanplod did tha TLtvain A

aotirity laval off in tiba ailk* Xhia data diaagraaa with that eollectad

by Paigar (16), aho aonoludad that ttia ritaain A aoti'vii^ appaarad to

iNMOh a dafinita tailing aalua* After baing m paatora fif taan daya,

tha Titainin A aotirlty of tim Holttain Iwrd ianpaatad lO^al^ paraantf

aheraaa, tha <tertay hard inoraatad 82*0 pereant in ritaaia A nativity*

Shit agraat with Iha data obtained at Baltavilla reported by tha faeh*

nioal Conaittae (35) ia idiieh tha vitatdn A potenoy of tha Holafoin

ooat aat inoreatad aora tiian one hundred pare«at dxnriug tha firat

two uaakt the eowt ware on patture*

s

i
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SIBOURT

J«rt«y oomi Goluabi* wore paired cm HIm basil of

production^ staci of laotatlonp body mifdit and trB%dcm from di«>

soMo* Ttay mrn dlTidod Into t»ro gm^i* Qtovp 1 wai plaood on

balbo rye and erliason elorer pasture alum weather and pasture eon*

dltlcms pexraltted* Qrovp IZ eas bam fed#

Ehro^p Z prodused 13*3 percent sunre four percent fat oorreoted

ttllk# eonsuBMd 68#8 percent as mash hay for the II5 day period as

Grot;^ II# However# Grov^ II oonsuned 62#7 perocmt as anoh eoneen*

trates for the saaw period# SShe grwimt oonmmptim of grain by ,«

6ro\4> I was due to the hl^er level of production#

fh0 sssxples frcm Grot;^ Z at Coluaibia were 53#i4. hifd^er In

vitmittkA activity than sauries fron Grotqp II# She analysis of

sdlle aanples from cows cm early-out and late-out lespedesa hiqr

idiowed 21«0 percent more vitamin A activity in milk from iibo§0 fed

early-out lespedesa tium those fed late-out lespedesa#

IdLlk f^os eows on pasture at daekson showed 52#3 peroent

more vitamin A aotivity than milk from oows on dry feed# Sinoe

the milk from oows cm dry feed was a farmer herd and the milk from

eees cm pastcare was from the west Tennessee ffiqamciment Staticm#

eonditions were not oontrolled and therefore results are not eon*

parable# However# with suoh a large differenoe in the vitamin A

aetivityiF the differenoe is probably elgnifieaut#

I

•; . .v.lrs| . . •.
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ilUJc MinplM £rm th« Eolat«ixi and Jaraay oows at Xiioxvilla

«ar« ooXIaotod fjnan Fabiruarjr to Meiy* TSam maidmn valuaa of ▼itoniJt

A «9ro found in April and tho Tnlniiinaw Sa Maroh for tftio Qolatoin oom*

Jho aasq^loa trm tho Joraay eeini ahdiiod higb**t vitamin A aotivlty i»

Api"!! and the lowest in February* At zto time did the vitsmin A

nativity appear to level off in the milk, The vitmain A aotivlty

of the Holst»in eowi inoreased lOS.J^. pereent in 15 daya« while the

vitamin A aotivlty of the lAir&ey oowe inereasod 62,0 pereont In the

oamo period.

She Titaadn A aotivlty of the milk la related to the feed emv

ouned by ^ oow. In all oaaee* aesplM fr» eowe m sreen feed

idieiifd a rapid and marked Inereaae in the vitamin A eontant of the

sdlk produced for a period of tme month and then tended to level off.
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