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IL“LnTCE ON THE GROWTH CF RATS OF ViilCUS MODIFICATiCTS5
w

OF THE S":ELAn-C"SE DIET FOR A VITAIIH B ASSAY

The Sherman-Che:e (l) diet for assaying food for vitamin B1

(thiamin) by the rat growth method has been used since 1931, \vhen the

sntineuritic vitamin and a gr“wti factor contained in 335st v.ere trought

ohe the only vitamin B factors necessary for rat growth, more recent—

ly, studi on several other vi :..in B comgoaents have been puoli she',

q

Some of these factors may be low or lacking in the besel diet, which

\
J ends on autoclaved yerst for the B factors other than thi.'min. With

the Availability of many of th1688 vitamin 3 factors in crystalline form

't egpeeredcossible to test wlietter the antoclered yeast in the Sher-

rn-Chese diet was supplying. all these B factors in amounts necesser

for normal growth. Therefore this study was undertsken to determine

which of the vitamin B factors, in addition to the basal diet contain-

ing autoclaved yenet and thiemin chloride,wonld in‘nce better growth

under our laboratory conditions, and if snnlfite treeted greest replac-

inc tne sutoclaved yeast would give a more conglete basal diet



The use of the growth of standardized young rets as a 29:28 of

detecting the :rese cc of vi anin 31 in foes“ Wes early erggested, and

a method w-s suggested by Sherman and Spohn (2) in l23 The basal

diet develOPed ‘3 them was gener“11? ~ ed Up to the time when it wrs

demonstrated that for norral growth the rat recnired in asoi tion to

vitrnin £1 a heat stable fraction remaining in autoclaved 3e:st. The

Sherman-Spohn diet was then modified b*r vhcse (Sherman-Chase diet) (1)

that vitarin 31 was considered then to be the first if not the only

growth limiting factor. The Use of the preliniizry depletion period

"as included as a,;rec antionarv xeasure,

During the 1;st few veg s, it has been definitely established

that the heat stable fraction of yeast (calledB, is a mixture of a

nerer of vita:ins. niboflavin, nicotinic acid, vitamin D; (pyridox-
J

ne), Factor W, pantothenic acid, "filtrate factor" are snhstances’
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which have been studied
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factcrs are essential or growth of the rat, others meV or maV not be

essential. The question has been raised whether or not all these frac-

tions are sugplied in autoclnved yeast in amounts neccssarv for ooti-

mum growth, and whether differences in laboratory manipulation would

influence the anounts in the auocleved 3east.

Following the denonstration bv Goldberger and Lillie (3) and by

S:nith and ITer.5r ich (M) of tne indelendent existence of what is now

reestnized es the conglex B apb"t from the entinenritic vitamin 31,

the bggothess was widely acceated that vita:nin 32 wc“ d preevent or
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Cure rat dermatitis, Cerine blacn tongue, Lnd hun.n Lellepru, ”hng

were consequently re5arded as strictly ene105ous diseases. In 1330,

L
I
)

0 (5) produced exgerinintnl evidence to the efi._

B was a connlex, ocmi>osed of two dietarv essentials-«vitamin B and

o “ *1" ‘ f '

nresent in anteclaved veest. Sure, Smith and nlk's (0) experimental

work also Showed ty~'

Gyor5y Kuhn, end Wegner~Jaure55 (7) showed that riboflavin (lcctofl'vin

.N I‘ r:- ': L ‘ “ '3 1‘ ‘: I" ‘: '. . T A y . M ;

nd ovoflavin) nosse:,set -ntonse titumin nativitj. Very soon c.9r5d (5)
A.

(
T
)

dCJOD?treted that rihof CV; was essential for rat growth but distinct

from the :it cer1atitis greventive fact or (BG)' Cnicx, oogjin5 and

Ed5e ‘ (3) confirmed Gvor*"'s woik, and Leficovsky and dukes (10) also

proved it necessary fci growth in rats and chicks.

nitely known that riboflavin is necess: y for normal growth of the rat.

Hcflcnry and Gavin (11), r Birch (12) used 13 *a.4u of riboflavin in

iet, th0t5h they did not include autoclaved ve not,
G

{
2
.

th ir vitamin B free

for satisfactory 5rowth.

.
J

L
)

When Goldberger and Lillie (3), workin5 on umen pe11e5ra, found

a

a factor ('-P f'ctor) present in yeast which Lred the disease, they0

thou5"ht rst dermatitis wes caused by the lack of the same factor, tlou5h

Ht 53 since lWeen proven b;» Gyorg(8) h never thst rat dermatitis is

vitamin B . So it was not until Elvehjen, laddedn

ed nicotinic acid and found that it wasU
)
d H O ,
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snecific for black tonsue in dors, anelesous to human nellecrd that
.. -— w 9

exact difference between the tn0 tzrpes of dermatites was recognized.C (
D

Oleflwn Bird, Elvehjen and Hart (In) thou5ht nicotinic acid “i5ht be
0-,: ,



essential for growth of rats. Howevsr Damn and Suhbarow (15), also

oirch us) ad-sd 1 milligram of nicotinic acid to the B1 test diet and

cid(
'
1
‘

found no increase in gain in weight, thus concluded that nicotinic

was not essential for growth of the rot. Dimick exgresses the theory

"the rndonbtedly nicotinic acid must 313* a role in rat metabolis

a‘

cince it form a y-rt of the enzvue c"rs—"ten involving hydrogen trsnszer

in the metabolism of carbohyarates. Either, like vitamin C it can be

synthesized by the rat or its stores are so well conscrved as to render

e:’h* stion from the rat body tissues difficult or imzoss ible."- ..-(_

As indiceted shove vitaznin 3 wrevents and cores 5 nutritiorLl

fiernititis in rats (Gyorgy (3)), ard Leokcvsky (13 ) sho;ed that the

addition of it to the list caused a resum; tion of growth. It is pro-

CCpping (19) with vitamin H o: Ifo.xn (so) and of Booher (21), and with

%ctor I crystallized. bv Leak vsky (22) *

A recent naner by Dimmich aha Scheffler (2N) showed that rats

receiving rystalling Factor I (BS) utilized food better tlsn those on
(

the defic 1t diet. ine” ionnd that 73 .na of crystalling vitamin

P6 satisfied the rot reruirenent for nc-nrl frOhuh

n :35 Elvehjem, Koehn, sni Clcson (£5) srosented evidence of

the existence in liver of a thermolahile substance necessary for the

growth of rate Mih they believed to be different from any memsor

the B complex previously described, and they progosed the name Factor

 

*In 1939 Gvorgv (23)a1d Eckherdt er“-es ted that in accordance

with the che:nicel neture of vitamin 3.: the ter;.1 p;.rido:ine to be an

agyprooriate name. This year (13M0)et the AHlCricen Institute of Intri-

tion it was recommendsd hv the Co:uittee on V1t21in Nomenclature that

vit;min 36 be Ciuled "Pyrido::ine.



W for this substance. It is an alcohol-ether TTeClUIt;t9 from water

extract of hog liver, and is n:et labile. Eline, Tolle, and Folsom

(Co) believed that autoclaved yeast, as the sole source of vitanin E

-- ‘7 ‘\ ‘.r~ FPA. ‘: ‘ "_ ‘ A. 1 'V r ‘

COfi 19* Ct??? tflufi Vitewln will oe lo. or devoid c: :ector a as it

' j . ' ‘fi ‘ I'~ ‘ . "~ \ m.” . v. '1 ov- ‘r‘ ‘N f‘ "‘ -

«8d 1m tuG Hehblu TFCCcss. inese n rkers ceionstrdteo tgflt

f liver extr:ct to a vitarin free diet nlus thiamin,C
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synthetic rit01lsvin, carotene, nicotinic coin, choline increased the

nos been made of the crvstollization of Factor X.

g

“e vi;r13ns nreeerstions frtn l1ver may
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Uillia*s, T"m‘n Goodyear, Trues"”ll and Holaday (27) announced

the discover? of a groutn Coterninnnt of univer e1 tiolo c l occnrdnce

vh1c1 'd~ n'neo "pantothenic acid " It is it~ 1f uni Able h t con oe

concentreted from liver extract or rice bran extract. Williams (9?)

sncnsihle for tart of the growth pr noting activity of liver extract

or rots. Oleson, uoolleg.’ and Elvehjem (EC) found that rats needed

‘

Factor W as well as pantothenic acid for rat growth in ad
d6.

1tion to the

crystalline factors (thismin, riboflavin, vitamin 3/) which were sup-

1) snoxed thrt tie tn0 filtrste foc-plied in the basal diet. Jukes

tors--rentotien1c iCld b :,”3) et. al., and_ tqc ch icv d9?-

0 0 ~ ' P v ’ 0 1P1 w I ‘ 1 ~_

matit1s factor oy noolley, weisran, and ;lvenJem (34) are proonuly

identical. Therefore there are irdicotions t 't not" p:ntothenic acid

actor W are necessary for iormsl 3rowth tdough tie quantities

"' of foods for vitamin 31, all these
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necessary Iactors should be included inadequate amounts In the oner-

man—Chase dieet, autoclaved yeast is the reco

Coward, Tarn, Ling, andor3an (E ) found tnat with increased amounts

of autoclaved yeast from 3 percent to 23 percent of the hasa diet tne

resultin3 3rowth would be 3reater with the s. 0 amount of vitamin E

H

- a

added. This 8.101ed tre interdenencenoe of the vitamins end t1at t‘m

o q o

estiration of the amount of t‘nev1tanin 31 in a food ne1n3 tested *oald
)

vary with the sun ly of the vitamin Bo factors. Some other metho‘ of

L'-

yeast preparation may he used and hc1s leen su33ested.1he lability of

C
'
-

hiamin in neutral medium is well exemo ified by the ease of cleavage

hv sulfite ct pL 5 to 6. (Williams, Z.atermrn, Kenztesv, Buchaan \36))

into two inactive suostancces. Kline, Tolle, and Frlson (77) used the

above observations as the bases for treatin3 yeast. The1r dietnas toe

same as that 13 ed bv Sierman-Chase except the yeastiflustreated with

suifite. The animals grew as well as those receiving autoclaved yeast.

1 / ~1\

Booker and Hart;ler \ju/ found that they n vita—*
3
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min 3 assavin3 o1 foods when the diet contained sulfite 'te'

"l

as when it contained sutoclaved yeast, and that the choice between sul—

1"? r
2
1

(
1
4

1
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.1
»

t
o n c
+

(
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1

’
-

fite-trertted yeast and au-oclaved" ast could be decided on the Lesis

of convenience of the exneriren u. Similarily Smith and Cimmich (33)

recommended the use of rice bran concentrates treated with sulfur dio-

xide s an ition to the Sherman—Chase diet as it nrovided members{1
1

of the B complex which are often not supplied by the autoclaved ;reest.

{
:
2
a

It is evvi .ennt from the work reported thrt the Sherman—Chase diet

with the addition of autoclaved yeast is probetlr low in Factor W and1

I.

,antothenic acid and the addition of actor a nrenaration to the diet
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In this expcrinent, l4 litters of white rats of known herititv

" " . n .7 ,‘L I ,. A... MI“. ”‘1', ‘r‘~

xere used as ex~er11‘1tu- enlezls. h¢b3 at tne “Q0 of g; to g- on}:

.7 p . ' A , ‘lf- r— ‘ _ r 9 O o 5. 0

end I o yew at of “reroiln.telg 3 to E; ora~s c,re pl.ce« 1n 1n11v1-

. 0 II 7" ’- O N

M111 on 3 With raised screen oottons of 9/10 inch mesa, w

clevned t ice weekly. The? mere fed the vitonin 7 deficient diet for

’
)

shout 2 weeks to defilete the bed? stores 1f the Vitemin.

water was 9110?ed ad lititum. After one week, harnesses (Page (h3))

known to interfere with a roliatle vitenin 31 assa

et. al.). There is evidence thet vitamir 7 is formed if the cecum,

probbhly as the re ult of oacteerinl action on the reed residue there.(
D

Guerrant and Dutcher (hf) found that the vitamin 31 due to refection

is not absorbed from the loer i1mtti11cl tr ct tut the rat may obtain

:»erefit from it by the simple exp ient of conemimi1his feces. The

use of harnesses tends to prevent this.

The consumrtion of the basal diet was controlled during the entire

test so that the rats witoin each litter were allowed a uniform amount

of the basal diet thus containin' the same amount of the B factors ofS

autoclaved yeast. The food mes weighed twice weekly and each rat re-

ceived the amount of food for the next half week that the rat with the

lov.est food consumntion }1ad eaten in the previous period. If all the

rats in the litter had eaten all the food allowed it would be increased

‘

by 5 grams in the next period. This amount of food was o'vided over

‘

the half week consumption perio o.



ll

After the first week, the rats were weighed every other day and

sometimes each day toward the end of the second week. The weight of

the rats usually decreased after harnessing but would increase again

my the fourth day. When tLe weight of all the rats in a litter went

down the second time or remained stationery, that litter was cons1dered

to have been depleted in vitamin B . lne depleted rats Were then placed

on sufielenent, weighed weekly, and tne food consumntion recorded bi—

1arnesses were removed at the time of weighing to allow

tie animals to clean themselves, and were not reeleced for several hours.

When a litter of rats were dEUletEQ of their stores of vitamin s1,

.11., x «1—. '6 vw‘ '31 fiv' .

I. $.18 n.) 98]? O.L L “431'? Latl'l

ndle rats and mean Helght in sec 1 group were distributed equally.

The six groups were fed as folloxs:

* - -- -- \ ....., n'r‘ - '* r - . ~ -‘
l. easel diet plus 4 Dane; tnidmin chloride (Cantrol Uroug,

- q ‘3 R N “- v3 f L1 . ‘rv‘. .I‘ . "1 ‘\ A ‘. ‘

T. Lds l r-ct fills u é-‘:s .Llawln clloride plus 1 mgn. nicotlnic

4
‘

r
—
J

7 -:r r1 . aw ' ‘fiv‘y‘1‘ L. .l‘ .* ..' . " , h vs. ~ . -

;. stal Llet plds r waxed talemil cnlorioe plus lo bemma riuo—

P" ”vim.
‘d-Lv I -~

h. Basal diet glue e games tfiiemin chloride rlus lo gamma Vite-

o

‘ O C O 1

I." I“ . a ' 4—.-. 'v‘" ‘ ‘- - “V P --~ “N

;. Edsel diet 91‘: e Den l t lo 1n caloriue plus 4.7 on. gtctcr

r' , .-

a eer nee”.

f ~‘~~Q 3‘: ~ . ‘- Q. ‘ ‘K a. V 0" I~ .. .-

p. ”allilte JCfiSb" Olet plus 4 Jenna tnltaln Chlorlde.

Mn 0 1 n q ‘ ' o n "C V ~4_

lee subplements were continued Ior tn, 4 weeks test seriou. thl tne

r"cepticn of the Factor W er.feration, the supvlements were fed daily'4 as 1 -7
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includinr Sunday by a calibrated oi;J-ette directly into the rioutl of the

strength and each day's p02tiin rue diluted with a 1? percent suQQr

solution. The rut: ate vith avidity the 0.35 grams of Facter H pre-

paration which wns Wei'h d on a sensitive torsion inlance, end fed

twice a week in a s all container All sup:lelm'1ts with the exception

of Factor B preper:.tion, were male us in stoca solutions and kept in

tne reHfrigerL‘to and fron the stock solutions the exact dilutions

were made up each week.

”‘11 ' "rt“ limo-n thd-aw’“ “1 w'dn v'r‘c "\ "1‘ P 3:3 :- 7‘
J.‘.'e SOl‘mtlofl O: cr‘y’u V. ‘oLQ ‘ALye All]. CIA-510‘] Q ul';+..) Lrt pwrt'hL Lis J-eC'DPP

:
1
0

mended by the Inte rrntioral Connittee on Vitamin S dadurd cat ion of th:

J solution "as nre_eared l;dissolving

23 milligrams of thiamin clloride (U.S.P. vitamin El refzrcree s

3rd) in 10’ ml. of e 25 percent aqueous ethyl alcohol to hlcn mes

"1 A ‘ V"' ‘ "‘ fi , "%V‘ Vw'v P p .E' . — H

loued Hol to mane tne eolttion c Froninltely u/5OO ac1d. Then, 0 ml.

:
"

F
1

H (
D

,
0
.

Q
7
C
‘
"

(
D

"
3

Oof this stock solution were diluted to 50 ml. with die

The rats were fed l/M ml. of the final solution plus l/M ml. of the

sugar solution which equalled M games of thienin.

The stock solution of crvstlline riboflavin (Merck and Co.) was

nrenered by dissolvir; 23 milligrams of the riboflavin in lo~ ml.

H/ECO £01. The solution was ke;t in a brown bottle in the refrigerator

to prevent deconnosition by light. Each week 13 ml. of the stock solu-

tion Has diluted to 50 n with d stilled water Thus l/M ml. of the

final solution plus l/h ml. of tie suonr solution equalled 13 gamma

riboflavin the daily dosage for the rats.
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L.

equalled l milligram doily.

To make the stock solution of crystalline vitamin B, (ovrilozine)

, 29 milli;rems were dissolved in 100 ml. of distilled

water and kept in a dark bottle. Each week 23 ml. of the stock solu-

tion was diluted to 50 ml. with distilled water. Thus, l/M ml. of tie

pantothenic acid, and will sup ly the various memoers of the B couplex

"
1

H
-

(
‘
1
’

)
J

'
_
\

.
1
. a

one exception of thianin chloride.* The animals received 0.7

1 is about equal to 3 percent

of the Leocl O'et us recommendri l" Elvohjem.*

T1 SLer.ou-Chaso "‘t"r1o J —~deficient diet used hod the follow—

in; composition:

i'.-.:.or~ ° 17”
fitdnin y iree casein is.

Salt mixture (Hank-Cser '31) 4
:

O \
n

Filtered butterfat (
J
u
l

0 C
)

Cod liver oil 2.3

Autoclaved yeast

Sulfited ytest 11.0

Cornstarch 53.0

 

(
n

(
1

H
.

9
.

*Private coununicotion with Professor C. A. Elvehjem and Dr. Di
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The casein nos ireed of vi auin 31 by cola extraction nitn e

percce.t etnfl alcohol (t3 wei

or} . Qf fl ,s‘; ”<9, I: K“,\ '3 17-. o (C‘\ .1/“111 -- r. c A ~' r} .~, ~ 5‘ ' “rm . IL 5 .< t 3'1

Misd- D" b‘JJl.LL L.n L 9-1-1.1.;«fl L.’ ’ J‘s/U Org-~11”): OI C‘Jvrse CM-‘J‘vln ly‘LlS ULe(‘. [rt

liters of 03 percent alcohol, and the stole was shsken for l

,
‘v. 1 - ‘ ‘3‘ ,' '1' r ‘- 1‘ r: I“ I: '~ - ~‘.‘ A ,. . ., , an ~.,,.‘ ~ .:‘ . I

nour, one teen ullOLC& to stlne Ior ,, hours. lie oiltu- “we lilter—

1. l. ' - . 1- . . ., 1, .1 ,. ° ’ c' 7% t. 4- fl
ed 11t1 siction and tuoroadhlg IQSne' .1tn 750 ml. 01 'q percent bloo-

a
‘ _

f‘

' ‘ "’ " 1 "L r‘ rs 4? -.

2e cgsein to- returnco to toe Lottl:, “no tier liter oi so percent

, A . 3 , - . .vr -~-r . n,— rjv - n q «a A 'v-n a 0-. ,: . ~ —‘

alconol aLLCu, an“ it yes cglin sullen 101 1/2 “our. Alter stunt/11Q

ul. o1 03 7e rcent alco—|
-
’
)

(
J

*
‘
S

H

k
.
)

L
Y

D a
“
.

'
1

S

p
.
.
.

(
I
‘
-

I H
)

P
"

1
.
4

fl ’
1
)

'
1

7
)

_
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TABLE I

DATA OF GAIN IN WEIGHT AND FOOD CONSUMPTION IN CONTROL (ECU? OF RATS

 

 

 

 

 

 

 

 

 

v 11. Growth

L Gain of the Average

0 whole groug Total

Rat number 1c? 1067? 174 259 513 3907’ 459 658’ 6667 729 789 919 9569 1066” Total Average Weight

Initial weight 61 61 65 56 58 51 58 65 57 59 50 49 55 56 797 56.95 56.95

181'. week 14 8 7 7 7 12 9 ' 0 9 7 4‘ 4 11 7 106 7.64 64.50

.33 2nd. week 10 -2 0 7 5 0 1 10 -1 4 9 11 44 7 57 4.07 68.57

5‘53?) 3rd. week 5 5 11 -1 4 4 4 5 6 5 0 ' 5 -4 2 51 5.64 72.25

4th week 7 7 6 9 11 1 6 11 10 8 2 ' 8 8 5 99 7.07 79.50

Total Gain 56 18 24 22 27 17 20 26 24 24 15 28 11 21 ) 515 22.56

B. Food Consumption

‘ Consumption

of whole group

Rat number 164 106” 173— 252 519r 598’ 452 633‘ 660’" 722 782 912— 956’? 1068'To‘tel Average

181; week 56 51 25 29 56 27 29 26 50 25 25 24 25 24 592 28.07

.53 2nd week 52 54 25 29 56 26 22 50 26 26 26 28 24 24 592 28.00

g 3 5rd week 54 29 52 28 55 26 27 29 51 24 21 50 28 28 402 28.79

§ 4511 week 41 29 55 52. 55 24 29 56 52 51 25 50 55 28 458 51.56

Total food. I

consumption 143 123 113 118 142 103 113 121 119.106 97 112 110 104 1624 116.0

L A

   



TABLE II

 

35’

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

A. Growth

Gain of the Average

 

 

 

 

 

 

 

 

 

whole group Total

Rat number 56“ 113 2067‘ 269 526'7 409 506" 609 6807' 756’7 799 849 996‘1019 “538.1 weren’t?” Weight

Initial weight 59 55 65 60 58 52 65 59 62 62 49 50 52 51 795 - 56.79 56.79 .1.

181; week 15 5 7 7 14 8 8 -1 4 8 8 2 5 5 91 6.50 65.29

33 2nd week 5 -1 8 5 6 4 -5 4 10 5 4 9 6 6 66 4.71 68.00

g5) 3rd week 7 5 4 5 12 8 15 00 1 9 2 7 4 5 80' 5.71 75.71 1-

4th week 4 4 9 8 15 0 19 6 5 4 1 5 15 5 94 6.71 80.42

Total Gain 51 11 28 25 47 20 57 9 18 26 15 21 26 19 551 25.65

B. Food Consumption

Consumption

of whole group

Rot number 56‘ 113 2087 263 525fl 409 50o” 603 683‘ 753‘ 793 843 998‘1013‘56861 Avere’ge

8 1st week 54 27 21 50 52 27 29 25 29 28 26 24 26 21 579 I 27.21

5%. 2nd week 28 54 25 29 55 25 52 30 27 27 27 28 26 24 595 28.07

gg 5rd week 51 26 51 27 55 26 28 26 51 28 24 5o 51 24 598 28.51

3 4th week 40 25 55 55 56 29 59 28. 29 54 25 5o 54 27 442 51.5

—_1btel food

consumption 155 112 108 119 156 107 128 109 116 117 102 112 117 96 1612 115.14

 

 

 



 

TABLE III

3b

DATA OF GAIN IN WEIGHT AND FOOD CONSUMPTION IN RIBOFLAVIN (mOUP 0F BATS

A. Growth

 

 

 

 

 

 

 

 

 

 

Gain of the Average

0 o o o ‘__ whole group Total

Rat number so2 148’ 193 283 569 4267 49c?I 594 65» 7467 80-0 8807’ 94-. 1056” Tofaf Leverage Weight

Initial weight 60 57 57 55 62 45 65 54 61 57 49 56 50 54 780 55.71 55.71

13’s week 14 6 2 11 9 15 4 6 4 11 10 -1 6 10 107 7.64 65.55

.33 2ndweek 5 -5 4 2 5 4 6 8 11 5 6 8 6 6 71 5.07 68.42

0

§%3rdweek 7 6 0 -1 5 -5 8 0 0 9 5 10 5 2 51 5.64 72.06

4th week 2 2 9 5 10 5 4 10 6 10 -1 6 11 10 85 6.07 78.15

Total can 28 11 15 15 27 19 22 24 21 55 20 25 26 28 514 22.45

B. Food Consumption

Consumption

of whole groug:

Rat number 6o" 146’1 199 289 563’ 42o? 49:? 593 659 746' 803 88& 948 1056755551 Average

.3 let week 54 25 20 50 50 27 26 50 51 29 26 24 27 25 582 27.5

0

how-0

3.15% 2nd week 27 54 25 50 56 26 50 51 28 27 28 28 26 24 598 28.45

0

’g 3rd. week 54 26 24 28 52 26 28 29 55 28 24 50 51 29 402 28.86

0

4th week 41 25 54 24 55 28 52 55 52 55 22 52 55 51 455 51.07

Total food .

consumption 156 110 101 112 151 107 116 125 124 117 100 114 117 107 1617 115.50

 

 
 

 



 

TABLE IV

DATA OF GAIN IN'WEIGHT.AND FOOD CONSUMPTION INVITAMINB6 GROUP OF RATS

A. Growth

 

 

 

 

 

 

 

 

Gain of the Average

net number 55'7 156* 183 243 559 416? 47o?7 626'7 690” 753 819 89o” 959 1049 To'figlehgggpage $231111:

Initia1 weight 65 59 64 55 58 55 48 55 62 58 48 52 56 .54 785 56.07 56.07

let week 11 8 10 10 22 14 25 6 9 12 9 9 1 4 148 10.57 66.64

g3 2nd week 11 ~5 9 6 2 2 5 12 7 4 9 7 7 11 89 6.56 75.00

g 90 3rd week 1 11 7 3 12 «1 O 2 5 2 6 11 2 O 61 4.36 77.36

4th week 4 9 5 5 6 10 17 11 5 10 5 6 12 12 111 7.95 85.29

Total Gain 27 25 51 22 42 25 45 51 24 28 27 55 22 27 409 29.21

3. Food Consumption

Consumption

of whole grou

Rat number 5oa 15a“ 1853 249 559 4133‘7 47o" 6262 696? 759 819 896? 959 1049m

a 1st week 56 51 24 55 58 28 29 28 51 29 26 25 27 24 407 29.07

.33.: 2nd week 50 54 29 51 58 26 55 52 28 27 29 28 24 24 415 29.05

E; 5rd week 55 54 56 26 56 25 28 29 54 27 24 55 51 50 426 50.45

8 4th week 59 29 55 54 56 51 59 55 55 p 55 27 54 54 55 472 55.86

irate} food I I“

consumption 158 128 122 124 148 110 129 124 126 118 106 118 116 111 1718 122.80

 

3'1

 

 

 



 

TABLE V

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

A0 Growth

 

 

 

 

 

 

 

 

 

Gain of the Average

Rat number 76" 15a“ 253 29c? 579 459 460“ 589 706‘ 769 8267' 869 gamers-5.312319 $23338 $21331;

Initial weight 60 58 58 58 65 49 48 51 60 50 64 50 57 55 781 55.79 55.79

L let week 12 5 15 14 14 9 18 7 10 10 -2 4 15 6 155 w 9.50 65.29

33% 2nd week 12 2 12 9 11 2 7 16 5 9 12 10 1 10 118 8.42 75.71

g m 3rd week 2 5 11 5 5 -2 l2 -2 2 2 1 8 0 2 51 5.64 77.55

4th week 5 6 1 7 12 11 7 15 4 10 5 8 19 10 121 8.64 85.99

Total Gain 51 18 57 55 42 20 44 56 22 51 16 50 55 28 . 425 50.21

B. Food Consumption

Consumption

of whole group

Rat number 751 156’1 253 296? 579 459 4661 589 706“ 769 826? 869 98631029m‘

let week 56 51W25 55 57 28 29 50 51 29 26 24 50 24 411 29.56

:3 2nd. week 52 54 28 54 58 26 52 55 28 27 29 28 26 24 419 29.95

fig 3rd. week 54 28 56 29 55 26 28 29 54 '26 24 55 55 50 426 50.45

a; 4th week 41 29 55 54 56 51 59 55 55 55 27 56 57 55 479 54.07

Total food

consumption 145 122 122 150 147 111 128 127 126 115 106 121 126 111 1755 125.95
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TABLE VI

DATA OF GAIN IN WEIGHT AND FOOD CONSIIvIPTION IN "SULFITE YEAST" CEIOUP OF RATS  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

   
 

A. Growth

I Gain of the Average

whole group Total

Rat number 83 16c? 22o” 509 589 449 486? 619 71o"I 779 856‘ 87o” 979 1006’7'5Tota1 Average Weight

Initial weight 55 62 55 59 60 48 65 52 61 49 59 50 51 57 785 55.95 55.95

let week 8 7 15 5 15 8 15 5 6 11 9 6 8 9 125 8.79 64.72

g5 2nd week 2 -5 6 8 5 2 4 5 9 5 6 7 -2 6 56 4.00 68.72

g 5. 5rd week 9 5 10 5 9 5 12 1 2 0 1 9 4 5 75 5.56 74.08

4th week 7 5 7 5 10 4 9 16 5' 9 4 9 9 15 112 8.00 82.08

Total Gain 26 12 58 21 59 19 58 25 22 25 20 51 19 55 566 26.14

B. Food Consumption

Consumption T

of whole group

Rat number 83 166’1 22o” 503 589 449 486? 619 716’ 779 856‘ 8751 979 10067’fita1 Aver-Ego

let week 29 51 25 50 58 28 29 29 51 29 26 24 26 24 597 28.56

5% 2nd week 50 54 28 55 57 26 54 26 28 27 29 28 24 24 408 29.14

{3% 5rd week 55 54 56 29 56 26 28 28 52 26 24 55 52 50 427 50.45

3 4th week 41 29 54 55 54 51 59 55 52 18 27 55 55 54 455 52.56

Total food I

 

consumption 133 128 121 125 145 111 130 118 123 100 106 120 115 112 1687 120.50
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