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INFLTEICE O THE GROWIE CF RATS OF VARICUS LICDIFICATICI'S

CF Tz SUZRMAN-CHASE TIEZT FCR A VITAIIN B, ASSAY

Intrcdnction

The Shermcn-Chase (1) diet for essaying food fer vitamin Bl
(thismin) by the rut growth method hcs been used since 1231, when the
entineuritic vitauin and a growth facter contcoined in yeast were thought
tc te the only vitauin B factors necescery for rat growth, liore recent-
1, stuvdies on several other vitcmin B components have been published,

Scme of these factors ney e low or leacking in the besel diet, which

demends on eutocleved yerst fer the B focters other then thiomin, With
the eveilebility of many of these vitewin 2 fictors in crystclline form

it gnezred possible to test whatrer the cutocleved yeast in the Sher-
men=Chese diet wese sunplying 11 these B fectors in anovnts necesseary
for normel growth, Therefcre this study wes uncertcken to determine
vhich of the vitemin B factors, in addition to the besszl diet contain-
ing sutocleaved yecst wnd thicnin chloride, would irnduce better growth

D

swler cur leborstory conditions, «rd if sulfite treested yeecst rerleac-

~

ing the zutoclaved yeast werld give a niore commlete bzsel diet



detectinz the nresence of vitaunin 3 in fonls wur e:rly suzzested, wnd

£ method wee snirested by Shermzn znd Srohn (2) in 1223, The brsel

diet develoned by them w enerzlly uced un to the tize vhen it were

f(y\
mn
()

demcnstrated thet focr nornel growth the ret reguired in cddition to

vitzmin E E e hect ateble frection reusinings in autcclaved ecst, The

Srermen-Snohn diet was then modified by Chrce (Sherman-Chase diet) (1)

s

so thet vitenin 31 wes concidered then to te the firet if not the only

crowt™ limiting factor, The uvse of the preliaincry depletion period

wes ircluded as a precantioncry megsure,

Turing the lzst few veers, it his Tzen definitely estallished

thet tre heszt stoitle freoction of yeest (called B ) is g nizture of a

L.

nunber of vitszuins, Riboflavin, nicetinic ecid, vitemin B, (prridox-

pde

re), Fector W, pantcthenic zcid, "filtrate fector" zre substences

which have been studied in their relestion to vitenmin Bo' Some of thecse

facters are essentidd for growth of the ret, others mey or muy not be

ed whether or not £11 these frac-

7]
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1
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esserti.dl, The guestion ha

vezst in coounte necessarr for osti-

ticns ore supplied in entoclaved X P
mm growth, «nd whether differences in laborztory nunintlation would
influence the cmounts in the azutocleved jecst.

Tollowinz the cdemonstretion by Gelltersger znd Lillie (3) end by

Smith end Ierdrizch (4) of the inderendent existence of whet is now

®

recocnized ¢s the complex B gpert frou the entinenritic vitomin 31,
[

the rimothesis was wilely accented thet vitanin B2 wcmld prevent or
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cure rat dermatitic, curine tlack tongue, end hwacn z2llegra, which

were consequently rezerded as strictly andlogous disesses, Ia 1239,
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Rescoe (£) produced experiment:l evidence ¢
&s a commlex, ccmposed of twe dietar) essentigls——vitenin 32 end
}, necescery for growth of rate, They found Factor Y

. . ] -~ .
rresent in autccleved yeest., Sure, Suith and Hik's (&) experimente

. - - -t . “ Y s -
vworzs alse chewed there were twe vitenin 2, fectosrs, Then in 1333
[S3

Grocyy, Kvhn, wnd Wagner-Jeuress {(7) showed thot riboflavin (lectoflevin

} e

ntense vitamin cetivity, Very scon Crorsy (2)

nd ovoflavin) possessed

m

denonstreted thet rihoflovin was essenticl for ret growth but distinct
from the ret derueatitic nreventive fector \Bf) Chick, Cosning exnd
Zdgar (2) confirmed Grorsy's wort, end Lepkovslyy cnd Jukes (10) clso

rovth ia rets end chicks., Thus it is cefi-

s
<

w

vroved it necessary for
nitel; irown thet riboflavin is necesscry for normel srowth of the rat,

‘cllenry and Gavin (11), &lco Birch (12) used 19 zemra of ribofleavin in

their vitemin B free diet, thon_h ther did not include eutoclaved yeast,
for seatisfectory growth,

“hen Goldberger znd Lillie (3), working on humen pellagra, found
e frotor (P-P factor) present in yeast which cursd the dlsease, they

thouzht rat dernmatitis wes cauced by the leck of the seune factor, thoush

1o Au

it hes since teen yroven by Grorsy (%) however thzt reat dermctitis is

due to & lack until Elvehjen, llzddedn,

[}
[}
N
o
Y
<
Je
I
(
1t
[y
t
=]
td
[OaY
.
n
o
[
ctr
-1
o
(5}
S
(6]
cr

Strong, end Woolley (12) iselzted nicotinic acid znd found that it was
specific for black toncme in dozs, (anslescus to humen pellegres), thet
the excct difference hetween the two tires of dernatites wes recosnized,

Olesun, 3ird, Slvehjem end Fert (1) thoucht nicotinic aeid mizht te



essential for growth of rets., However Denn and Subbarow (1%), elso
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Birch (1%) z32ed 1 nillizran of nicotin
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found no increace ia czin in weizht, thus corcluded thet nicotinic acid

wae nnt essentizl for growth of the ret., Dinick exsresses the theory

OE

-
bl
[ &]
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"that undovbtedly nicotinic acid mued »ley « rcle in rat metszbo

cince it forms & rzrt of the enziue system involving hydrozen trensfer

-

o'

in the metsbolisi of carbohyarates, Either, like vitemin C it cen be
ermthecized ty the ret or its stores ere so well conscrved s to render

vheustion frowm the rat beol;” tissues difficult cr insossible,"

©

As indiceated zbove vitanin 3, rrevents end cures z nutritioncl

z
dernztitis ia rets (Grorgy (35)), and Lenkevslnr (13) showed thet the
addition of it to the diet cenced a resurmticn of growth, It is pro-

-
-3

bavly identical with the eubstences

[N

designated Factor Y Ly Chick end

0

Covping (12) with vitcmin H of Fozen (20) eand of Booher (21), end with
Fector I crystsllized by Leskovelny (22) %
A recent pzoer by Dimmich end Scheffler (24) showed thut rets

receiving crrstalling Facter (B,) utilized focd better then those on

pde
e

ns vitsn

the deficient diet., They found thet 1) gomnma of eryebell n
B6 sutisfied the ret requiirement for ncricl growth,

dence of

[o

n 1235 Elvehjen, Zoehn, «nd Clesen (09) urcosenbed ev
the existance ia liver of a thermolatile sulistence necesceary for the
groewth of rats, which the belicved to bhe different from exny nember

the B couplex previously described, «nd they nrososed the nime Fictor

*In 1233 Gyrorgy (23) end Eclthe
with the chenical neture of vitonir
awﬁromrlate nzre, This year (1340) &

ion it wzs recommended by the Cormit
vitenin 36 be cclled "Zyridoxine "

rdt suzcested thet in accordeance

£ the tern p'rldo tine to be en

t the Americen Institute of Mtri-
tee on vitenin Nomenclature thret

B

v,_; m



W for this substance, It is an aleohcl=-ether mrecinitate from —ater

extract of ho: liver, &ud is hect lutile, Kline, Tolle, znd 'elgon

e

(25) believed that autoclaved wvezst, os tre sole source of vitawin E

n

com~lex otrer then vitomin B will Te low cor deveid of Toetor W oas it

[

is destroyed in the heotin: rrocecs. Thege vorkzere Cemsnstrated thnt

the addition ol liver extrict te a vitarin frec dist ~lus thiamin,

svnthetic ri%oflavin, cocrotene, nicotinic acii, croline incre:zsed the

1. o

srowth., o resort has teen nzde of the crvsteollization of Tactor V.

-

Therefore, the extrzcic or the vorioms rreqeovatin from liver =ay

3
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L2531

actor V.
williams, Lrwcn, Zoodrrear, Triesdcll and Holaday (27) anncunced

I universzl tisloicel ccenrance

o

the disecovery of a srowth determinant
which wes nemed "nontothenic acid," It is iteelf unstable hut con he

concentr-ted from liver extrzet or rice hran extroet, Villiams (27)

nd ¥iterinz and Sultarow (22) su-sested thot rentothenic acid is re-
s~cricitle for zart of the =rowth nromotin: activit;r of liver extract

for rats, Cleson, Wooller cnd Flvehjen (BC) found that rots needed

Factor W as well as pantothenic acid for ret growth in addition to the
crystalline factors (thiamin, ribvoflavin, vitamin 2,.) whic
nlied in the bascl Cdiet, Juizes (31) shoved th=t the two filtrrte foc-

73) et. al., and the chick der-

tors=-rantotienic acid Ly Villiane (
. s < wr v e - . A\l

metitis factor by Woolley, 'iazismen, and Tlvehjem (74) are nrobatlr

identicel, Therelore thirre are indications th-t bvoth™ pontothenic acid

and Factor W are necezzury for normel srowth thoush the guantities

In a basal diet used for assay of foods for vitamin El, 2ll thece
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‘ed in adeguate aneounts.,  In the Sher-

a

necessary iactors shonld be inclu

(3]

ource of then,

3
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man-Chase diet, autoclaved reccst 1s the reco
Coward, Turn, Ling, &nd lorzan (“Z ) found that with
of autoclaved yezst from I nercent tc 20 percent of the hoszl dlel the

<

resultin_ _rowth would be zreater with il

o)
‘D

srme anmovmt of vitoanin :l

-

2dded., T“his showed the interdenendence the vitesmins ond that the

(o]
-,

estiration of the amount of the vitumin El in a focd bein: tested would

vary with the sunzly of the vit~min 3, factors. Some other method of
(=S
veast rreparation mey be uvsed and hos Treen suzsested,  The latility of

~ - r e . .e o -
ty sulfite ot pH 5 to o, (Williams, “atermrn, Henztesry, Buchman (;C))

ve subtstinces, line, Tolle, and Iflcon (37) uzed the
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abcve observations as the bases for trezting yeast., Their dietvas the
same as thet used by Shermin-CThase ercept the yeast was trected with

sulfite, The animals srew as well cs thoze rsecelvin: cutoclzaved yve=zst,

{27

Booher and Zzrtzler \27) found that they had the same regulte in vitn-

min 31 assaring of

ag when it contained cutoclaved yeast, and thnt the choice tetween sul-

f09¢s vhen the dizt contained sulfite treuted yeast

fite-treated yenst and autoclaved yeast could be cdecided on tre loeis
of convenience of the exneriment. Similarily Smith cnd Cimmich (39))
recomimnended the use of rice bran concentrates trented with sulfur dio-

xide as an addition to the Sherman-Chase diet as it »rovided members

@

of the E comlex vhich are often not gurplied by the autoclaved reacth,

It is evident from tlie worlk renmorted th-t the Sherman-Chzse diet

with the c2dition of autoclaved yeast is yprobzstly low in Factor W and

N

nantothenic acid and the addition of

s

actor '/ prenarztion to the diet
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Txperirtents) Praocelurae
g -] Yoeldiiro

In tris experinent, 14 litters of vhite rats of “nowm herifite

vers used as exrerinentsl anincls,

vater voe allowed ad lititum. After cne weel, hurneczes (Faze (1))

veore used to rrevent cormroohlsy, zs consumrtion of feces

znown to iaterfere with 2 relictle vitsoin 31 assay ((ul) Steentrozic

~

et. al.). There is evidence thrt vitamin D, is forsed ia the cecun,

[ &2}

nrobs iy as the result of bacterial actinsa on the food recidue there,
Guerrant and Dutcher (HS) ITound thet the vitanin 31 due to refection

is not abescrbed from the lower intestincl tract Lut the rat moy cbtain

H,

henefit from it by the simmle sxneldient of consuminz hig Teces. The
use of hnrnegses tends teo prevent this,

Tre conzurrtion of the baszl cdiet was controlled curing the entire
test so that the rats vwithin each litter vere alloved a uniform amount
of the besal diet thus containing the szme amount of the B foctors of
autoclaved yeast., The food was wei_hed twice weekl; and eoch rat re-
ceived the amount of food for the next half week that the rat with the
lovest food consumntion had eaten in the previous period, If all the
rats in the litter had eaten all the f20d @lloved 1t would be increased

by 5 grems in the next period, This amount of food wag divided over

the half wveek consurrtion pericd,
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After the first week, the rate were wei hed every other day and
sonetlires each doy toward the end of the second week, The weizht of

the rats usuelly decreased arter harnessin: but would increacze

'~
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by the fourth doy. When the weight of zll the rat

éown the seccnd tine or remained staticncry, that litter was considered

to have teen derleted in vitamin B . The dopleteld rats were trhen nlaced

on su~plerent, weizhed weexly, crd the food consumntion recorded bti-

weelly, The harnesses were remnoved ot the time of weizhing to allow

tre aninals to clean thcmselves, and were not rerlzced for severcl hours.
Woen a litter of rats were depleted of thelir stores of vitanin 21,

arirels from thut litter were =laced in each of the O test zrours,

e ine nurter of mole and

D

sale rats and mean wel ht in each rroup were distrivuted caually,

The gix gsrouwns were fed as feollows:
- - s 0 s o \
1, Zesal diet nlus Y Lame thiamin chloride (control ST,

D, zazal dlet rlus b czloride »luz 1 mzm. nicetinle

o
@]
[y
[eh)
.

2, Zasal diet plus L area thianin clloride plus 1T samrma rivo-
flevin,

-t

L, Essal c¢iet vlus Y jamim thisuin chloricde rlus 10 comma vito-

rin Z -,
o
- . \, a e \ -
To Z2zszl diet oluc 4 samac thiicein cMloride plus 0.7 sm. Factor

ITite yeast!" diet plus U somna thianin chloride,
- . RPN . ) P cte g .
The sucolenents were centinued for the # weelis test weriad, With tle

~

excention of the Factor W r»rewrrotion, the summlements were fed daily
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ircluding Sunday ty a calibrated oipette di
exserimental aninmals. Zeccuse the animels
of sone of the vitarin solutionsz, 21l solutions

strensth and each Cuy's cortion vog dilnted with 2 17 rercent sajar
sclution., The rats ate vith avidity the .35 groms of Factor W ore-
paration wileh wis wel_led on a sensitive torsion talance, cné fed
twice a wecic i a s;sll container, All surplemeunts vith the ecxeention
of Facter W preparcticn, were mude un in stock golutions and kept in
the refrizersztor, cnd from tle stock solutions the exact dilutiong
werse rnde un each weelr,

The solution of cryctclline t

[y
o
e
o
0,
b
(a)
*3
o
o
(%]
0
2}

nrepored as recon-

2]

»—lo
o
H,
~+
Vs
[
€

nexded by the Internatiornal Committee on Vitarnin Stordordt

G.

22 nillisrams of thianin ciloride (U.S.P. vitanin I reference stend-
ard) in 100 ml., of a 2% percent agueous ethrl aleconol to which vacg

2¢ded HC1 to mnoke the solution enyroxiwately 11/500 acid., Tren, € mil.
cf this stock sgoluticn were diluted to 50 ml, with distililed water.
The rats were fed 1/l ml. of tihe finel solution plus 1/ =1, of the

suzer soluticn vwrich ecuslled 4 zomma of thianin,

—~
o

The stock solution of crystalline riveflavin (lerck an Co.) was
crenared by dissolvir: 20 milligrans of the riboflavin in 120 =i,

1/£CO ECl, The soluticn vwas kept in a brown bottle in the refriserctor
to prevent cecormositicn Ty li-ht. EXach weck 10 ml, of the stock solu-
tion was diluted to S0 ml. with distilled wzter., Thus 1/% ml, of the

finsl colution plus 1/4 ml, of the sugar solution equalled 17 ganmwa

rivoflavin the Coily dosase Ior the rats,



ror the nicotinic acid s»nlutiosn, 280 il

eovalled 1 nillisrem deily,

~

To milze the stock soluticn of crystallire vitawin 3. (i

[&]

}, 22 n2illisrems were éissolved in 10

wg, 1/U m1, of tie

finol solution plus 1/% =1, of the sugar sclution ecgurlled 10 samma of

the vitanin 5.,
U

Do Factor Vi preparvo

Wilson Lavoratories, "is a rather successful

m

raitothonic acid, ead will suz-1ly the variou

withh thie exception ¢f thianin cilorice.* The
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Cod liver oil

Aautocloved reast
or
Sulrited yecst

o

Cornstarch

*Private covrunicotion withh Frofessor C. A. Zlvwenhjen

lein.



The cazelin wos Ireed of vitanmin 31 by cold extroction with €0
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nercent ethrl zleohol (ry weisht), cccording to the ethod o

ed by S»oln end Shorman (2), 300 srorme of coorse crsein was trected

R} . ~ o ~ - . ~ e
hour, ¢nd then alloved to stond for 50 hours., The nixture vwoz Tilter-
ed with saction and thoreu_hly washed with 72C md., of L2 percent clco-
. N - - - . ~ 7
hol., The coeein vaz returncd to the Lottle, onother liter of ©D percent

cd, and it wos oxoin shicizen for 1/2 ncur, After stondirg

%
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)
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_‘:
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for 19 aouvre, 1t w ¢ filtered, washed with 750 ml., of O yercent alco-

S vith 1/7 liter of 90 wercent (hy wei:iht) to frcilitate

Co citrate, b ICH 700.£7 rarts
Ca(E-PCy,) ,. ECH "17. 7R
va\ ain vl; e L -L_.Zu &)
- [
K.:P0y, 212,72
XC1 25.25

e Cl 77.41

e, (7,90
1500 75,13
- 3 Joe 0
11230, " (anhyérous) 73,50
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Ta2 weited onantities of the 3270%ts wore thoron M- rized ond
sronnd in a tall nill,  Owinr to the sli»tlr hifwer content of wmter
cf ecrrstcllization h.B rercent ol this ~ixtur~ vas uged in =lrce of
W wercent of Yhe oriintl Caborn-Mondel g1t nizture,

e

The cutscloved yoast wus cvemcrsd (1) from tolter's et vhien

nd veen air dried wnd _round, A smoot™ maste wos nicde of the _round
eeier's yecot cnd 0.1 1 ULOT sclution (usinsg for eceh 170 rans of

«r ~+ 177 R N S aea] ) LI werra dTanm hardead P 7N s e
venst 10 0, LS oG, Thie ilzbure was then heated Ior 5 hiours ot

175 rounds =resggire 1n a »wressure cooxer,

T ostendard 122, It woc dried in

117ite trected rezst (37), to ench O
in o 502 w1, vwide nmcuth tottile

£ roache’,  The Lobile ias ctonver-
ed ond et in the cdorit at rosn teerciure {07 C) for D fors. The
contents ¢f tha Lottle wg then driad on marified coigein at o tomroro-
ture vzt exccedin: T3 0. 4t the ond ol te ‘ecletion meriod thiz eul-

Tite treatad veact wos cubstitvted for the cutocloved werazt 1n the cie

.

Tl commercicl tutter oz melted, deecanted to remove tte mill

out rad fingll:s filtersd in a varzins ectinet, Doten'lg
cod liver oil znd arzo's cornctorch vere u-ed,
To ovtoin inforastisn on vhiether or nct there vz any ei_nifie-nt
diffe2rence ooticen ain in vei_ht of the anilmrle on the vorious govle-

ments en anclycic of voriance wos wde aceardin to 3nedecor (1n). It



(=]

was moassitle to uze en cunlinis of voricnce beecouse of tho merlect
litter centrol--ecch ari-wl tsin: clrssilied cecoriin: ta tie twe inde-
nendent criteria (suﬁplenvn,: el Titters)., In thic vew the meon vari-
ctisn of 212 2% rninale could Lo need inctead of the voristion vithin
one greur, Toiz value of voriction is Tetior, leins the nern of o lor-
Jar minber - a treer Also, 211 § srours could he iavesti-
coted eimulioneensly, and this is o distinet ein in tine,  The cohief
cource cf voristion wae éiflerence tetiveon litters, the sther source

b . P, U I .. aq-s —
voes uveltveon sunnlenent jrouzs.  Lhe

in tre irrenilnridy

-

remai

ins var

-~
ia

noir te obigserved

v

individnal

s R
cninls

t 8] t?‘l'?

suslenenbs fed, Thiz 1ozt ic cceribed to the exmerinental errvor. Tue
~rohlen voz, a valid eetinmtion of the exrerimontel errar
cnd to deternine Ty nmeuns of 1t whether thore wers similicrnt differ-
crcesg tatueen the € suntlenents and tetween litters, This is the "EO

voricncey N
value (F o EZ2ZIE00, This Fovolue

e

sn indicetion vhethier there is & el milicsut “ifference Letween the rieing,
To test hiich of the Srovrs wvere climificrntls 3ifloront e vilue of
e voc deternined hetoecn the th ad each of the
other sroups Ly othe Jormln t o= il iferance Gotveen nears These values
) V_(érror var;unce[ﬁ).?
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CHART I. GAIN IN WEIGHT CURVE OF RATS ON 6 SUPPLEMENTS
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Nicotinic acid -
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Vitamin B, ------
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"Sulfite Yeast" basal —
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TABLE I
DATA OF GAIN IN WEIGHT AND FOOD CONSUMPTION IN CONTROL GROUP OF RATS
A. Growth

Gain of the Average
A whole group Total
Rat number 1 1007 17+ 259 313 3947 453 635 6607 723 78% 9183 950 1065 Total Average  Weight
Initial weight 61 61 65 56 58 51 58 63 57 59 50 49 53 56 797 56,93 56,93
lst week 14 8 7 7 LIRS 0 9 7 & Tve It W EEEEEENE 7464 64450
'E.E.‘ 2nd week 10 =2 0 7 5 0 1 10 =1 4 g 11 el 7 57 4.67 68457
§g§, Srdweek 5 5 1 =1 4 4 4 5 86 5 0 5 =4 2 51 3.64 72.23
4th week 7 7 € 9 1 1 § 1% 19 &, e EEh O 99 7.07 79430

Total Gain 36 18 24 22 27 17 20 2 24 24 15 28 11 21 518 22,36

i
B. Food Consumption

. Consumption

of whole group

Rat number 18 100® 179 253 3512 398 45% 638 665 723 78% 91% 9547 1064 Total Average

lst week 36 31 25 29 36 27 29 26 30 25 25 24 25 24 %92 28,07

':,.g. 2nd week 52 34 25 29 86 26 28 B0 26 26 26 28 24 24 392 28400

gg Srd week 34 29 32 28 35 2 27 29 31 24 21 30 28 28 402 28,79

§ 4th week 41 29 33 32 35 24 29 36 32 31 26 30 33 28 438 31436

Total food

consumption 143 123 113 118 142 103 113 121 119 106 97 112 110 104 1624 116,0
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TABLE II

DATA OF GAIN IN WEIGHT AND FOOD CONSUMPTION IN NICOTINIC ACID GROUP OF RATS

A. Growth
Gain of the Average
whole group Total
Rat number 3d! 113 208" 268 3247 40% 504" 608 684" 7307 799 84% 9941012 TTotal Averege = Weight

Infitial weight 59 63 65 60 6§68 52 63 59 62 62 49 650 62 61 795 56679 56,79

lstweek 156 5 7 7 14 8 & -} 4 @& &8 & 8 =8 91 6450 65,29
.5 4 Zdwek 5 -1 8 5 6 4 -5 4 1 5 4 9 6 6 66 4,71 68,00
2% sawer ¥ 35 4 B 22 8 36 00 3 5 i 80 5471 78,71

4thweek 4 4 9 8 15 O 19 6 3 4 1 3 13 5 94 6471 80.42

Total Gain 31 11 28 25 47 20 37 9 18 26 15 21 26 19 331 23,63

B. Food Consumption
Consumpti on
of whole group
Rat number 3d 113 208 269 32’ 408 508’ 608 68d 73 798 843 9931013 Total Average
g lst week 54 27 21 30 S2 27 29 25 29 28 26 24 26 21 379 27.21

»P 2madweek 26 3¢ 25 29 33 25 32 30 27 27 2 2B 26 24 593 28.07

gg Srd week 31 26 31 27 35 26 28 26 31 28 2¢ 30 31 24 598 28,51
8 4th week 40 25 35 35 36 29 39 28 29 34 25 30 B34 27 442 31.5
Total food

consumption 133 112 108 119 136 107 128 109 116 117 102 112 117 96 1612 115.14




TABLE III

DATA OF GAIN IN WEIGHT AND FO0OD CONSUMPTION IN RIBOFLAVIN GROUP OF RATS

A+ Growth
Gain of the Average
Rat number 6 148 193 283 363 42o) 49d” 593 653 7407 809 88 949 10567‘1%3:19 %::’Ege %;::&gtlxt
Initial weight 60 57 57 55 62 45 63 54 61 57 49 56 50 54 780 55,71 55,71
lst week 14 6 2 1 9 15 4 6 4 11 10 =1 6 lo 107 7.64 63435
i.’ g 2ndweek 5 -5 & 2 5 4 6 8 1 5 6 8 6 6 71 5.07 68,42
§ & Srd waek 7 6 ©0 ~1 5 -85 8 @ 06 9 pie s 51 3,64 72,06
ahwask 2 2 9 B 10 & & 1. & 10 306 Ni1EE 85 6.07 78413
Total Gain 28 11 15 15 27 19 2 2 Bl 36 20 2% 26 ERREE 22,43
Be Pood Consumption
Consumption
of whole group
Rat number 68" 14 198 288 36q 429 498 593 659 749 808 889 948 1030 Total  Average
, g lst week 54 25 20 30 30 27 26 50 31 29 2 24 2 25 362 275
‘ §' rg’. 2nd week 27 34 23 30 36 26 30 31 28 27 28 28 26 24 398 28,43
| gg Srd week 34 26 24 28 32 26 28 29 33 28 24 30 31 29 402 28,86
® Mhweek 41 25 54 24 53 28 52 35 52 55 22 52 55 51 435 31,07
Total food

consumption 136 110 101 112 131 107 116 125 124 117 100 114 117 107 1617 116450




TABLE IV

EX

DATA OF GAIN IN WEIGHT AND FOOD CONSTMPTION IN VITAMIN .'86 GROUP OF RATS

A

Growth

Gain of the Average
o 8 5 - 6 o A whole group Total
Rat number 507 134 184 244 334 41 4707 6207 6907 754 81+ 8907 934 104+ Total Average  Veight
Initial weight 63 59 64 53 58 55 48 55 62 58 48 562 56 .54 785 56,07 56,07
1st week 11 8 10 10 22 14 23 6 g 18 9 9 1 4 148 10,57 66464
>
%ﬁ 2nd week 11 ~3 9 6 2 2 5 12 7 4 9 7 iy 89 6.36 73400
o W
e 3rd week 1 11 7 3 12 8l 0 2 5 2 6 11 2 0 61 4,36 77 .36
4th week 4 9 5 3 6 16 I N 3 10 § 6. 38 1A 111 7493 85429
Total Gain 27 2 S1 2R 42 26 45 S5 24 28 27 5 22 409 29,21
Bs Food Consumption
Consumption
5 _of whole group
Rat number 58 132 18% 248 333 419 478 628 69 758 818 895 93% 1043 “Total  Average
st week 36 31 24 33 38 28 29 28 31 29 2 23 27 24 407 29,07
=]
o
He ondweek 30 34 29 31 38 26 B33 32 28 27 29 28 24 24 413 29,05
A 2
®
";’g 3rd week 33 34 36 26 36 25 28 29 34 27 2 3% 31 30 426 30443
A (=]
: © 4thweek 39 29 33 34 36 31 39 B35 3% B3 27 34 84 33 472 33.86
Total food
consumption 138 128 122 124 148 110 129 124 126 118 106 118 116 111 1718 122,80




TABLE V
DATA OF GAIN IN WEIGHT AND FOOD CONSUMPTION IN FACTOR W PREPARATION GROUP OF RATS

Aes Growth

Geain of the Average

Rat number 7 158 233 205 378 438 460" 583 7od 763 820" 863 98071028 —T‘oi’li‘{le iﬁi‘iige g::;t
Initial weight 60 58 58 658 63 49 48 51 60 50 64 50 &7 556 781 55,79 55,79
lst week 12 5 13 14 14 9 18 7 10 10 =2 4 13 & 138 9450 65429
:;*: § Sad meek 32 2 12 9 11 & 7 1 5 9 12 10 1 o 8442 75,71
F" simek B B 1L 6 B B IF 2 2 2O 51 3.64 77.35
Ghweek 6 6 1) 7 12 11 7T 15 4 1 & @& a9 1o 8464 85.99

Total Gain 81 18 37 35 42 20 44 S6 22 31 16 S0 33 28 . 423 30,21

Be Food Consumption

Rat number

Consumption
_of whole group
767 1507 23% 2907 378 438 46 58% 705" 768 8207 868 980571028 “Total  Average

lst week 36 31 25 33 37 28 29 30 31 29 26 24 30 24 411  29.36
23 2nd week 32 34 28 34 38 26 32 33 28 27 29 28 26 24 419 29,93
§§ Srd week 34 28 36 29 36 26 28 29 34 26 24 33 33 S0 426 30443
. Ath week 41 29 35 34 36 31 B39 35 33 33 27 36 57 35 479 34,07
Total food

consumption

145 122 128 130 147 111 128 127 126 115 106 121 186 113 1788 123.93

3%




TABLE VI
DATA OF GAIN IN WEIGHT AND FOOD CONSIMPTION IN "SULFITE YEAST™ GROUP OF RATS
Ae Growth
Gain of the Average
whole group Total
Rat number 8% 160" 220" 309 388 449 48d" 618 714 778 837 87¢7 978 1000” Total Average  Welght
Initial weight 655 62 556 59 60 48 65 52 61 49 59 50 51 57 783 55,93 55493
st weok & 7 15 &5 15 8 15 B3 & i1 9 & ' " 8479 64,72
%’3 2nd week 2 =5 6 8 5 g 4 5 9 3 6 B SSRTRRS 56 4,00 68,72
g% Srdweek 9 85 10 5 9 6 12 1 2 © 1 98 & B 75 5436 74408
thweek ? & 7 3 10 4 9 1 B8 9 & 98 9 s 8400 82408
Total Gein 26 12 88 21 %9 19 58 2 22 25 20 31 19 35 $66 26,14
Be Food Consumption
Consumption
of whole group
Rat number 8% 160" 220" 308 388 449 48¢” 618 714 778 834 87¢” 978 10007 Total  Average
lst week 29 31 25 30 38 28 29 29 31 29 26 2& 26 24 397 28,36
,5:2 2nd week 30 B4 28 33 37 26 34 2 28 27 29 28 24 24 408 29,14
§§ Srd week 33 34 56 29 36 26 28 28 32 26 2 33 32 30 427 304453
© 4thweek 41 29 54 S5 54 31 39 35 B2 18 27 35 S5 34 455 32.36
Total food
consumption 133 128 121 125 145 111 130 118 123 100 106 120 115 112 1687 120,50
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